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SUBSTI TUTED PYRI DI NO ARYLPI PERAZI NES USEFUL | N THE TREATMENT OF BEN GN

PROSTATI C HYPERPLASI A FIELD OF THE I NVENTION 5 This invention relates to a
_series of pwoey/4d48ar yI pi per azi ne derivatives, pharnmaceuti cal PELHEWL36Q80Ns

Cvent | on sel oNG Ve $4 Aoy “t‘PA g ﬁ’%‘“‘@fﬁg%ﬁﬁcepm
receptor which has beTe.l!Ig]EI nm |cat edblrp'ikl n| g ﬁg’%lg‘m a

addi tion, conmpounds of the invention reduce intraurethral 10 pressure in an

in vivo rmdel. As such the conpg GE T useful in the
treatnent of this disease. BACKG%JND erﬁ%mpv)g§gildgﬁc hyperpl asia (BPH), a

nonnal i gn&nt enl ar Geisemerdiont retates (s baeriesi of pgynidinmaty|piparaping eerigativey or
in men. Approximately 50% 15 of all nen ol der than 65 years have sone
degree of BPHPRafMacetticalcampasitians erHaining tham @souell §§mﬁlbﬁ68@5ﬂ$elet ent

beni gn and negnie CAtReHBEs B0 Bpfiof A8 estB inbiiRiorichtoe o -

surgery than ek 20
There are ot onarie r8CoPton [auREr R ag bash "ﬁéﬁ%a#??%ﬁ%g"éﬁ‘ prostate,

stati c conponbyperptasifueln additiomrapengoundsf oftthe ipverticn redyiceridiraursthtal may
resul t |n conpr essi on of .  the urefhr and oRstructlon to the flow of urine
from t he ¥ adPreSSuUrR,g m%mffaﬁf% uchdhg cOMRPYNGS, FeRAfeB Al Hsefubcl e

tone of the bkﬁﬂgq;ecis tﬁtaﬁﬂlé&%egééﬁtate itself (which interferes with 25
|'adder

enptying of the IS regul ated by al pha 1 adrenergic receptors
{al- ARs). The nedical treatnents avai BAOKGROUNIPH address t hese conponents
to varying degrees, and the therapeutic choices are expandi ng. Surgi cal

treatment options Baa"g@s@'°§m0§tv&?m!a§'@r{§8ﬂran@ nannestlignany enfengement of

of “the. pr ost oS eI = e e BBRRGH Benbrtlimar A A Abtdmatil S0%” 0
hyper t her1g a, ofélehish sider fhameas ?ﬁl‘sthm soth&delgfed bEBPHARA Bfird cTaheRt

for patients with ao~. PP , mra~e~. 3~0~, ~aP=, ~re~a, ~a, ~, ~a~s, ~,~ ha~' ~rr~ "'
i ur ~~~~w~ 166ME6" hav&clm|mym@ma\@o9glsmmtmngggpggmatquwﬁueMt ed

for st nen Bh0EERRl, T B B8l 41d BRYSBRATSEREE} o frd BERIED
not have a sabiSfedpbasibld OtIndrerstrgotyCtorn dissasys 6fuhy biver drg éﬁ?%@bnen

Conpl i cations include retrograde ejacul ation (70-75% of patier ;),
i npot ence (5- thherﬂﬂﬁ@fﬁ"&yatlve urinary tract infection (5-10%, and me

dearee, otagt 120 AGATAIIRACERorats YU Sl e A EGRP i EBhehl >
years or | 0n9%e(s%im@&hﬁoﬁént% duet8&Alargement of the prostate gland, which may
result in compression of the urethra 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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Apart from surgi cal approaches, there are sone drug therapies whi cg QCAUG 2002
address the static conponent of this condition. Finasteride (Proscar, ’
Merck), is one such therapy which is indicated for the treatnent of

syrrptonatic\ﬁli’pbm'lil_ms drug ijs a conpetitive inhi bi tor of the @pFX/¥8on03608
Sar educt ase | I 8 g p f [.51 onyers B f tosteraqpe.to
i hydr ot oot obt 81 GetimdISIRESE bR 2 Bligr (US R Bly 19832 AnRBLiga s ctbeve

Di hydrotesto P PREEStSMER With $ViEpidh JiTe dxith at-ssegipW h,
and agents V\hﬁegﬁﬁiéﬁthi bit 5a-reduct a@pr edégi(r(::em,t’ﬁ'eggﬂ?rze o?fgtlﬁgbprzg’s?g?e and

i mprove uri npatients ddnnotibave hsatisfaataryi longstetrhcatcome fbepodr and Rigaerd,de is a
potent 5a-reductase inhjbitor and, causes a narked de in serum and

ti ssue concerd®Pli &W%@HPH?M‘@?@%( %té'?%rra(gﬁé?la?'-ﬁa?'%n 2?15‘?%%%%9@1 y)
effectivezin; ti I-¢:,BPH: 1 e 0 o7\ T, ef fects of
finasteri %e e‘ﬁﬁg@?%ﬁ%ﬁﬁ%%@gﬁg dg'\ﬂ(a %ﬁ%sghﬁ 'c?rnlégi? /"r?’e%ﬁ? han%
clinical inpidegrseof urinary inconfindrizer (3-4%) {RMEbustetallyte8d)c Furtsrnesre, of BPH

has been addressed by the use of adrenergic receptor blocking agents (al-AR
bl ockers) whitkeratetofispoperafiaryie apprgximately iSo2® %ningnea avatuated fti 10 t he

prostate gland_it f. A ' 1, | ockers (terazosin, prazosin,
and doxazosi Wfa%égl%‘@gﬁ(m&%%%ﬁéz’ﬂﬁﬁ he treatnent of synptomatic

bl adder outlet obygaiffrbRsGidfcdl appbhchist thdre'zté @omb At tHetapieARitagh )
bei ng the nost extensively studied. Al though the al-AR blockers are

wel | -t ol ¢Dat edidresmpthexstatic @ompbhent &f this 8ongitione RinasteridedProsaarP ni cal | y

adverse event (Lepar, 1995). The u%e I rable effects of all gfrrbers of this
class are si rM?F&k?- I$i0Ng %&H&P&#% §dndigated for the tregtmentet wo 991 42448

2 ) 1092) - FATESCRRIEEAY Tng SRR J BRI A R PeidRhme 7 ©

bl ocki ng agerkgudtate whioh i résponditle 36t thef conversion obtestbsterd® . However)
their therapeutic effect, as neasured by irgjrovemant in the synptom score

and the peak dinydratgstestereme inthe prostategiand (Gommueytesali, 1§921.995) The use
f al-AR t agoni,st.s . the t t t, of, BPH.i | dt i ility t
Ckcr enee 15he ENERBelGRik PR HpBBREE M of nEBidrnl bl i ReldiErabtt i *°
obstructive Sé(gaeﬁemcmrﬁaesa%due%@aac@we Eenst thagfgaa@wsnahe body

pl ay a dom na role 1n the control of blood pressure, sal congestion, 10
prostrate funmaiprove aridediovethrpugit ¢se psodtatic uretira. eAlthdugh fib@stefidelipaever)
there are a nunber _of cloned al-AR receptor subtypes:. al a-AR al b-AR and
ald- AR ( Br uncP@enkpa-regyctaserghipor apd gauses ggnar %%‘Hﬁasﬁt‘" gerum angs.
Ramarao et al 992 | . ; [ A
nunber of | ab%gsﬁ'év%%ccr?gﬁ%‘(‘:vpgg ioggﬂqqgt%i&zﬂg\q?hﬂﬁ%#g'y @P?sl‘?{%tte (&9 %‘f/@ctlvé n

functiong@p, lfpestty symptomiatic BRH{Destediny 1008). rheefféctgi of finasteride takes
(Forray et al., 1994: Hatano et al., 1994; Marshall et al., 1992; Marshall
et al., 1995;6-12rmeaths todecomsevidentaaddosmany smenthy chrical impravement I1s

support of the.con th he al; AR subtype conprises the majority of
al-ARs in hun@f{"%}aggﬁém" ?é%@oth nmuscl e and nedi ates contraction in this

ti ssue. These findTRgdyhaaHE Ebripdrentof BP# Hay Been@itre€dedby the use of
subt ype-sel ective al a-AR antagoni st mght result in a therapeutically
ef fecti ve ageadremergicrredeptod bidcking Beotss(ofleARttHeckershwinich actfbysPH,

25 decreasing the 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

30 patients develop a clinically adverse event (Lepor, 1995). The undesirable

effects of all members of this class are similar, with postural hypotension
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- SUWARY OF THE | NVENTI ON The conpounds of this invention selectively bind
to the al a-AR 25 receptor, antagonize the activity of said rege tRﬂGaﬂH’Z
are selective for prostate tissue over aortic tissue. As such, ese

, represent a Wo¥W4448r eat mrent for BHP wi thout the side effects mgwwamd

w th known al- eﬁl,g% ' g\é@; P 99/ 03608
The i nvention @?mﬁgﬁgg%'z‘mn%sly 8%"% rmu dZQae g a%f%;gi%l %%S J OR
2 R, X O5 whatomparisorRo the Soycduptase imitﬂﬁﬂﬁl,, th@ aBARKBIOEKIN éﬁw havéra

C, sal kyl; RZ is C,.salkyl, substituted C,.sal kyl where the al

yl
substituents anere mq)ena@trﬂfl actionl (Steess, 1995). orleweverdneir therapeutis effect,
phenyl, substituted where t substituents are endent |y
sel ected from¥h®e 3?8'??6#%' 'r%?ﬁ?é‘?@%& '{)H'@ éffeﬁtﬁ"&aﬁ%ﬁ s‘?r?d;@ed?e% u@&f“ﬂ(&?
C, . Sal koxyg andd rig %dé?ateSgba{erhrﬂi 1yyy! C _sal kyl, or substituted
en

phenyl C, sal kyl” where the p stituents are mdependently sel ected

from one or nore neTHeuse of atlkagarﬂagomstsanShelt@auheﬁt ofsBPH\E relatedaen,
C, bal koxy, and trihal oC,_sal kyl: 20 R3 is hydrogen, hydroxy or C, sal koxy
i f the hashed thﬁﬁ@hﬂﬂyé%g‘ ﬁﬁeaéne the te&wéﬁrwafﬂ%émaﬁhwsm% adingterlief: R4

wher ot he. pheriitiepbeffERVTbtorRe; MitefrEsEbblots 3 RAFR tovdulthe

nmenbers of theb&dwpllay@dmmamgolefm@wa%ahm of tﬂooé?*é@su‘e fidhl congestion,
trihal oC, _sal kyl ; 2 0 AUG 2002 WD 991 42448 PCT/ US99/ 03608 Rs T s

C, . sal kyl 105ubmostrataammcxlor3 andyothenproseshes dilarrisomuaial, 108&nt Howewer,
phenyl wher e ¢ FEre AL 9NV ot it o TR PR Adbrs Lbrad: ah-ARARdne
ﬁ; dfg;; ”g”gglr yff,\Rt F% @b%{%égqg@fsgpﬂ‘éﬂt at, $854Yliraddwd $HLPIRGe3;Nal 0gen,
Ramarao et al., 1992; Schwinn et al., 1995; Weinberg et al., 1994). A number
of labs have characterized the a1-ARs in human prostate by functional,
15 radioligand binding, and molecular biological techniques (Forray et al., 1994;
Hatano et al., 1994; Marshall 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 findings suggest that
20 the development of a subtype-selective a1a-AR antagonist might result in a
therapeutically effective agent with reduced side effects for the treatment of
BPH.
SUMMARY OF THE INVENTION
The compounds of this invention selectively bind to the a1,-AR
25 receptor, antagonize the activity of said receptor and are selective for
prostate tissue over aortic tissue. As such, these represent a viable
treatment for BHP without the side effects associated with known a1-AR

antagonists.



where the al kyl substitutents are independently selected from on2 or d161)re
hal ogens, C, sal koxy, am no, C, sal kyl am no) di C, _sal kyl am no, & 0 A 2002
C, . sal kyl carbonyl, C, sal koxycarbonyl, arylcarbonyl, nitrite,

am nosul f ong of24482! Kyl sul fonyl, phenyl sul fonyl) and substi tréfﬂls 9/03608
phenyl sul f onyl where the @her}{?b-l ubstitutents Ere i ndependent|y sel ected

from one or nore JEVENYPN { BRONCf ERTMRYad  C sal kyl hydr ogen,
hal ogen, hydroxy and vitro; phenyl C, _sal kyl, substitutgd phenyl C, _sal kyl
where the phenyl substitutents are independently s ted from 25 one or
nore nmenbers of the group consisting of C .~alkyl fflogen, hal ogen,
hydroxy, C, $al kyl, substituted @3al kg, V\,hFre ®a | substitutents are

i ndependently sel ected from onegy or lnor T‘EJT\O( gg) 30nC, _sal koxy, ami no,

C, _sal kyl ami no, di C, . sal kyl am no,Y C)fsarkylarbonyl, ®, sal koxycar bonyl ,
and vitro; 5 ~~ U AU6 2002 WD 90/ 4@448 PC T/ US99103608 X is oxygen,

sul fur or NH, pharnmaceuti call yRaccept able salts thereof; 5 and

stereoi soners, racemc mxtures, as well ag enantiomers thereof. In
addition this invention contenpl ates pharnmaceutical conpositions containing
an effective gesgiref conpounds of Formula |. Still further this invention
contenpl ates nethods of treating di seases associated with the a-1 a

adr ener gi & r dtept d8 hydragest, haipgen, &dsalkoxy ddigxynoeChealkyve dose of a 10
conpound of Forrmula | to a mammal. This invention also contenpl ates a

met hod of treating benign prostatic hyperpl asia consisting of adm nistering
an effective glose ;@f al to a mamual . DETAI LED

DESCRI PTI ON THI%QIC'IQI\%YErk %B%u%deegé%n%' used in describing the invention
are commonly used and kwioewe the alkyi sebskiuentslaienindepeadentiyiseoted frohe t er ns
t hat coul d have other neanings are defined. "HBSS' refers to Hank's

Bal anced Salt Solution. "In AUEOre Malogenss t hat when there are nore than
one subst1bt uent, the ﬁgF?Iti tutents nmay be different. The term "al kyl"
refers to straight, gyc ¢ and 20 branched-chai n al kyl groups and "al koxy"
refers O al kyl wher esabstitutédspteenydef i ned supra. "DVAP" refers to

di met hyl am nopyri di ne, "HOST" refers to" hydroxybenzotriazol e hydrate, and
"EDCI" refers to 1-(3diweermihgRhanyl suhstitugnis arg indepeadentyselected from
hydr ochl ori de. The term "HATU! I

O (7-azabenzotriazol -1-yl)- 1(,%{1? @%ﬁ’%t"ﬁ%ﬂ%?&ﬁ ?lfrtgﬁi%&%E?%&?ﬁﬂgu?;r%b?%%hat e
and the synbol "Ph" refers tg, oy, andrteiha®Oilsalkyncl udes nono and fused
aromatic rings such as phenyl and naphthyl. The synbol "ES" refers to

el ectrospg@ay and t he phenytdsal®l, refers to mass spectrum Some of the

conpounds of Formula | i Y i,al rbon atom Therefore those
conpounds nay be prep%rsé'gghté’?{q §P§€Y'§gﬁ%@ racem c 30 m xtures or pure
enantiomers. All stereojpmar@fHe pisHye sebsitueAtEare iﬁﬂép%ﬁéégﬂ% s@letted ganar e

considered to be within the scope of this invention. 0 AUG 2002 WO
991 42448 PCTI US99/ 03608 The ooenesmare meémbees dhthengrowp cansistingot@asalktylby

the foll owi ng schenes, where_sone _schenegs produc! e than one enbodi nent
of the invention. In those cB@ )ik ﬁéf*‘%ﬁ%’géarlﬁftr@@ﬂ%ﬁr’éqﬁ'@‘ﬁa matt er of
discretigpwhich is within the capabilities of chem sts.
Rs is hydrogen, hydroxy or Cisalkoxy if the hashed line is absent or
is oxygen if the hashed line is present;

R4 is hydrogen, Ci.salky!l, phenylC,.salkyl or substituted phenylC.salky!
25 where the phenyl substitutents are independently selected from
one or more members of the group consisting of C.salkyl,

C,salkoxy, and trihaloC,.salkyt;



.5 A compound of Formula 1 where X is NH, R~ is hydrogen, RZ is phenyl, R3
is hydroxy, R4 is hydrogen, and R5 is 3-trifluoronethyl phenyl rr@ﬂbkug 2002
prepared using Scheme 1. 1-Azido-3-(p-toluenesul fonyl oxy)propan-2-of 14,

. is heated atwaba9ue44800 C with an appropriately substituted pi peTAZSID3608
derivative, 1 b for about 2-5 days to give the azide 1 c¢c. This azide is
treated 10 with PdIC and HZ (50 psi) in an inert solvent over 16 h to give
the free am M@ 1 ds Chlsalkyhmine is treated with a 3-acyl -2-substituted
pyridi ne derivative, such.as

2-[(3-trifluor omt%%ﬂﬂﬁ??@'&ﬁ&“b] - 3-pyridi necarbonyl chloride, 1 e, DVAP

d N,Ndii | eth j oL i
Cemperature for 216 h oo 8 YRR by sl iortndt Al iscldltpl fam . 15

schene mag be used to preparendonmdbehaligepgpounds of Formula I. For
exanple, to prepare conpounds where R, and R2 vary) sinply replace the
illustrated 1 b wiRheMhy known substituted piperazines. Al though the

illustrated product repared fromthe racemc azide 1 a, the pure
enanti oners of thi%’bﬁ?ﬁgdﬁ%nxﬁom and can be used in this schene. To 20

prepare conpounds wher ewfigrd the@Heply| Slisetitstents afe ingiépahaaiily sélélelé%fﬁoﬁhe

acyl pyridine derivative 1 a with another acyl pyridine. For exanple to
prepare ' a conpound where Rang or piocemerabeérns of thegraup cohsisting of Cisatkyl, a

Compounddtaner e X i+ bt ner -t REOHR). haIGIRR ARG e obst ¢ it ol
conpoun ere X is other - ' bstitute

orapate a compound where x | esyEIC KL e s phenyl B3 i
hydroxy, R4 is hydrogen, and Rs iwhed"wﬁm;elalkylambadmtehs a?rlelindép@rhd’éﬁtw awth

2- (phenyl t hi o) pyri di ne -3carboxylic acid chloride. To prepare conpounds
where R3 is C,_sal koxy repl ace starti ntelRatesfrem ong ar mopg halogens,

1-[ 1- azi do- 2- net hoxypr opan- 1yl ligsJ. 25l r vl | 9 i nd carry
out the remaining steps of t%sal_l[g%)lgzﬁghﬁ@tﬁ’ QE%WQ@W%%WQ@M
PCTJUS991153608 Conpounds wheCesdiylcarboayh @ \kalkorycdrbopyE Ryledroonyt, rigiié ng

the products of Schene 1 with an oxidizing agent such as the Swern's
reagent (formed from oxalyl amwrasufenyn§salrsulfenyly ghenylsulferyh ardper at ur e

P) 0P 1 Tb O -N vz - ROV, T " 0 10 G T o - NN
~~NNJ O-Ph Il NHOCF3 10 8 wheréxrfsheid dubstifitents are independently
selected from one or more members of the
20 group consisting of Cy.salkyl hydrogen,
halogen, hydroxy and nitro;
phenyIC,salkyl,
substituted phenylC,salkyl
where the phenyl substitutents are independently selected from
25 one or more members of the group consisting of Csalkyl
hydrogen, halogen, hydroxy, Cisalkyl, substituted
Ciealkyl
| where the alkyl substitutents are independently
selected from one or more halogens,
30 C.salkoxy, amino, Cq.salkylamino, diC,.salkylamino,

Ci.salkylcarbonyl, Cysalkoxycarbonyl, and nitro;

5



WD 99/ 42448 PC f/US99/ 03608 Schene 2 may be used to prepare conpounds of
Formula | where X is sulfur, R is fluoro, R2is ethyl, R3 is I} n

i s hydrogen) and Rs is 4-chlorophenyl. An appropriately substitu?éggm 20@4
pi perazi ne deoisyaidaye 2a is treated with N-BOC protected 3-br @E‘?&Lﬂ%&@@ ne
and cesium carbonate In acetonitrile at reflux for 16 h to give the
substituted piperazine derivative 2b. This derivative is converted to the

free ami ne, Xc, bys bxgpsrmsulfunct NHIFA and net hyl ene chloride at room
tenperature over 2-6 h. Derivative 2c is coupled with a substituted acyl
pyridine derivative 2d using DVAP, and N, N-diisopropylethylamne in

nmet hyl ene chl oride at.about ro tenperature for 2-6 h to give the desired
conmpound of pgmp}:mpgeqt}cailg %&Eeﬁrgé%agﬁ#%%fﬁeﬁ 1, Schene 2 may be nodified
to give n F 2 rhi e F § O-Et NJ
oer ve oo AR Sefers Pageimi dﬁﬁ‘@egtggﬁéta%\lﬁéaét@'ﬂeis Hehbro o N 2
0 AUG 2002 WO 991 42 4dgitionRthis ihMehtidh contermplate3-fharmaceuticaPeampE§iioAs608

Anot her net hod of prepar] ngl_ conpounds of the invention is illustrated 5 by
Schene 3. Tr ERNAIMNNISAN ale¢tie d otcamovnds phFefmela | nptil tusther thish HOBT,

DVAP, EDCI ar ] ' . hloride.at. aboyt
roomtenper :mégita%?ddf_ﬁ%ﬂh%g%&&%h@éﬂﬁg?ﬂgﬁ%’#&@a s.csof%é%éjﬁ‘étﬁtthgfog 'lt’f his
derivative wadferdtgis @tebtsr cdremlivlg slusdminsstehing iaresfectivergusest f t he

i nvention where X is oxygen, R is fluoro, R2 isS ethyl, R3 is hydrogen, R4

i s hydro$@n, camparendicf Hormiday tpaangmmatc Hde ird/entioR also kodtefitatest® 2C F /
~NJN~EtNH%28I}I~~.O—|CI.ON~CI S0, . ., .. .
method of treating benign prostatic hyperplasia consisting of administering an

effective dose of a compound of Formula | to a mammal.

DETAILED DESCRIPTION OF THE INVENTION

15 The terms used in describing the invention are commonly used and
known to those skilled in the art. However, the terms that could have other
meanings are defined. "HBSS" refers to Hank's Balanced Salt Solution.
"Independently” means that when there are more than one substituent, the
substitutents may be different. The term "alky!" refers to straight, cyclic and

20 branched-chain alkyl groups and "alkoxy" refers O-alkyl where alky! is as
defined supra. "DMAP" refers to dimethylaminopyridine, “HOBT" refers to
hydroxybenzotriazole hydrate, and “EDCI" refers to 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride. The term "HATU"
refers to O-(7-azabenzotriazol-1-yl)-1,1,3,3-tetrametyluronium

25 hexafluorophosphate and the symbol "Ph" refers to phenyl, and "aryl"
includes mono and fused aromatic rings such as phenyl and naphthyl. The
symbol “ES" refers to electrospray and the symbol “MS” refers to mass
spectrum. Some of the compounds of Formula ! include a chiral carbon atom.
Therefore those compounds may be prepared as stereoisomers, racemic

30 mixtures or pure enantiomers. All stereoisomers, pure enantiomers and
racemic mixtures are considered to be within the scope of this invention.
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.2d C 10 ~2 0 auc 2002 WD 99/42448 | F ~-NH NN~ O-Et Il S OC

PCTI U599103&08 To produce conpounds of the Invention where R4 i ot her than
hydr ogen, Scheme 4 may be used. The ami no group of internediat 024 Uﬁa [}g
.treated wt WQ9/43#48chyde 4a such as benzal dehyde to gi ve the ROWUSIABGOSTNI S

i ntermedi ate may trRerdivsdshadl dthhdlaRightioh map B (epared yyﬂnéfbn& ﬁ‘%lo the
nonoam ne 4c. This amne is coupled with a substituted acyl pyrid

derivative, schemesNNrer PMe scmme@prqngeemm Mmeneremlmmmeehef the ori de
at about roomte erjl &\efor ﬁ;@gt%% e the desire in@oun.of For mul a
|. As descri KW@ RN CAERe 8 chemeyis Bnales ¢f dgcreliogi ve a

nunber of co stmln EHbabilitied 8f cHarisy €, to produce a conmpound 15
where R3 is Wﬁﬁiﬁgxy, rep aceb 2C V\?t ?ntermadl ate 1 d and follow the

remai ni ngs st eps ofA Grhpoend!of Edrmulﬁ\@w@@rd%%&ﬁaneh&dﬁ)gh@t R; lé)phblnylr 4a F
NNJ O E RIZI |s4 Il')\yc_ifoxs, R4N|s hydrggerlxE tand Rs |% 3N-tﬁflt:or%|methylphlen§,'l Elay be
prepared using Scheme 1. 1-Azido-3-(p-toluenesulfonyloxy)prapan-2-ol 13,
is heated at about 100 °C with an appropriately substituted piperazine
derivative, 1b for about 2-5 days to give the azide 1c. This azide s treated
10  with Pd/C and H; (50 psi) in an inert solvent over 16 h to give the free amine
( 1d. This amine is treated with a 3-acyl-2-substituted pyridine derivative, such
as 2-[(3-trifluoromethylphenyli)amino]-3-pyridinecarbonyl chioride, 1e, DMAP
and N,N-diisopropylethylamine in methyiene chloride at about room
temperature for 2-16 h to give the desired compound of Formuia |. This
15 scheme may be used to prepare a number of compounds of Formula |. For
example, to prepare compounds where R, and R; vary, simply replace the
illustrated 1b with any known substituted piperazines. Although the
illustrated product was prepared from the racemic azide 1a, the pure
enantiomers of this azide are known and can be used in this scheme. To
20 prepare compounds where Rs is other than substituted phenyl, replace the
acyl pyridine derivative 1e with another acyl pyridine. For example to prepare
a compound where Rs is phenylmethyl, replace the illustrated 1e with 2-
[(phenylmethyl)amino]-3-pyridinecarbonyl chloride. To prepare compounds
where X is other than NH, replace the amino substituted acyipyridine with a
25 thio or an oxy substituted pyridine. For example to prepare a compound
where X is sulfur, R, is hydrogen, R; is phenyl, R is hydroxy, R, is hydrogen,
and Rs is phenyl, replace the illustrated 1e with 2-(phenylthio)pyridine -3-
carboxylic acid chloride.
To prepare compounds where R; is Cy.salkoxy replace starting material
30 1c with 1-[1-azido-2-methoxypropan-1-yl]-4-[2-isopropoxyphenyl]piperazine
and carry out the remaining steps of the scheme.

7



~NN~-NONJ O-Et SO1C 2 fl AUG 2002 PCTIUS99/ 03608 To produce pure
enantionmers of conpounds of Formula | where R3 is hydroxy, Schmg H%uge
used. (S)(+) epichlorohydrin (97% ee)may be treated with benzykati B i

sui t abl e or genbw4xsiaé vent such as hexane at about room tenper atpgfrfusegizgeout

48-72 hours to giy ,,ﬁ{g}’g reat ed
with a gOC reagent aﬁ‘éﬁp ﬂéﬁc as%’\gtc}?‘?%ﬂ-ﬂyrﬁaé jfr%@%;eﬁaﬁy gﬁgﬁgﬁﬁﬁ gani c
base such as rbdaéﬁsyd»fmhmneﬂ with ianedidizihg agent shidh ahe Swafh Y\t 2448
PCTI US99/ 03608 sol vent such as THF at about C to about room tenperature
over 10 to 24farmed fgore axaly! Rhjgrisiecand: DMSO) aht 78 8C4o rogmiterriperatune dvert e
may be treat P Ehperam ne derivative, 5c, a base such as potassium
hydr oxi de, i W"&Q: olic solvent such as nethanol at about 0 C to about
roomtenperature over about 1 to about 3 days to give the coupled
derivative 5d. This conmpound may be deprotected by treatnent with an acid
such as TFA at about roomtenperature over 18-24 h Sclermwe ffr ee ani ne 5e.
This am ne may be ﬂ@benzyl ated with using a palladium catal yst and ammoni um
formate in an al coliolic solvent such as Et OH at about 45-60 C over 20 h to
gi ve the prinwy e ®@fs. This am ne may be coupled to acids of type 5~c
usi ng peptide coupling agents such as HATU to give a cnd of Formula I.

As described in Schne |, Schene 5 may be m)dlfled to . a nunber of

conpounds of Fornd a ghene 5 O~~~CI §~ 5a Boc ,OH Ph N
O Boc OH ~N/ ~/~/ Ph-N-j J G-Ph 8D / 5d~N O-Ph 5d 15 13D AU -

2002 WO 991 424 9/ 03608 H OH N h /B ppN 5e H2N ~ N J

Owv Ph 5f N~~w0/ _C]—I~N/ 59 N ( N~NPh CF3 NHOCFSAIthoughthe
cl ai med conpott re UQ&fFj.” as antagoni sts of al, 1c

1b

NH O

1e
CF5

CF,
10



5 AR, sone conpounds are nore active than others and are either preferred
or particularly preferred. The preferred conpounds of the inve%' ogubn@ﬂ?de
conpounds where: R, is halogen or hydroxy) RZ is phenyl or hyd Q ik
R3is C, .salwo2y424® is C .salkyl, Rs is C .salkyl, and X is Baﬂuswldﬁhcs

particularly pref %56%&@?99 PEsusdd o r‘égb?e éon‘h%hHQ? o?ﬁ@ﬂﬁlédﬁmﬂ@f’er)?n

2 0 AUG 2002 WO 99 8 PC N899/ 036 rogen sal kyl R3

i s hydroxy orsutfudrRgisrfiuetoi Rz i"gldﬂwgdihlsfhyﬁsogm ﬂhﬁus)l'iydaogbn andRs is
C, _saf kyl - substl t ut ed ghen Xis oxP/gen i ndi. cat ed t he bi ol ogl cal

activity, thed AN BpPrRAriatelysupstitutad piperaz| ?fh‘tﬁ!lyﬁl

conposi tions t

related to i nhé’%éﬁ% N R %5@%@%%%%
pref erred gr ousctditrilé &t réfilik mrSﬂU [ato gn;e thewitetitted pipEtEsing derivitive 2p! ange
from about 0.01 to about 100 | kg daily; where the optinmal dose range is
about 0.1 to Hmwenzatw@)&gmp@rt tptheﬁrmawnei@bydmtm@mﬁﬂmandut

0. 001-1 nyl kgl nof r m xe euti.cal, carrier over
a period randgMfi @808?5? rﬂ?'ﬁ' B?ef%t%%\S’g?'é?%é%g’ﬁgye@@‘Q&HFH{th ered
by i nt r avenougyh Bféﬂﬂsﬂfhted ab)FoPHRhgReRvEli6S IRTRPBMAP angan be pr epar ed
usi ng conventional pharmaceutical excipients™and conpoundi ng techni ques.
Oral dosage fNrNrslusmropgle&lhyla&nm wsmetmdeneapk:uidesattaﬁm&reomrtémﬂeeamré(e
Where the typlc id carrier, is _an inert bst nce, such ose,
otarch, dio e 2 6Bt ve e uptitad saMpninH of Farnulinh A% deseibed i sansrhe
phosphate I ﬂq‘?gd S?ﬁ‘fll ents

ilncl ude et hangﬁéﬂ%m??ﬁg%?%&@éarﬂe@lggtqﬁ%@Wg-éd Lfejr}(c%r%ﬂ ent's 'rgns‘ly be m xed
as needed with disintegrants, diluents, granul ating d8ehieane 2bri cants,

bi nders and the |ike using convent i onal t echni ques known to those skil I ed
in the art of preparing_gQsage forns. 25 Parenteral doszge fdrnms may be
prepared using water o gt her sterile carrier. Typicg t he conpounds of
Formula | are isolatedg used as free bases, h ve e/conpounds may be
i sol ated and us asN igeal |y accdptable salts. Exgapl es of

p
such salts incl E} hy e obrom c, hydroiodic dr gchl ool c, perchloric,
sul furic, malefic gchEt Et

BOC-NH 2b
+
BOC-NH._~_Br
F
“
N Cl
(\N "
/__/_ N\/‘ O~ s ©
NH; 2c 2d
Cl
.

15



malic, tartatic, citric, benzoic, nmandelic, nethanesulfonic, 15 2 0 AUG
2002 WO 99/ 42448 PCTI US991 03608 hydr oet hanesul foni c, benzenesulzcﬂHiAUB 2(][]2
oxal i ¢, panvoic, 2-naphthal enesuifonic, p-toluenesulfornc,

cycl ohexaneswbfggapgggand saccharic. In order to illustrate the pgciygddhlo9sdst Ne
foll ow ng exanpl es are included. These exanples go not limt the Invention.
They are neant only to sugcest a 5 nethod @ gcticing the invention.
Those know edgeable in the treatmAnt of be prostatic hyperpl asi a,

chem cal synthesis, armaceuti cal cgirp's a™yg as wel | as ot her
specialties, may fi her jmet hods of practilcing the invention. However

t hose net hods are tonN t sc&beFégf this invention. 10 16
REPARATI VE EXAVPLES Exanple 1 | OH~ NN3~-NJ O

2 0 A~i G 2002 WO 9

-pi perazine (3.91 g, 12 mvol) was basified with 20%
and extracted with nethyl ene chloride. The conbi ned
organi c | ayers dri ed (Na2S04) and concentrated to give an oil (2.74
g). Amxture g fe oil and 1-azi do- 3-(ptoiuenesul fonyl oxy) propan- 2- of
(3.25 g, 12 nfbl) Antonin Holy, Collect. 10 Czech. Chem Comm 1989, 54(2),
446) was stirred a a3 hﬁ%g% Blndb F HeFinvBAtigh | kdd
wat er and extract e%n\/;ﬁ%%e‘% er, (Pr??g%- zsga) nang con‘cent r'a?é%nﬁ%hﬁe&
product was phyiSchethé§. doeaimentof desivative: @b ands2-chiosomjedtinicacid evith

Anal - Gai o 1 HORT <PHIAG GDE! S N hoiasrrpbyisBylamine in rehyiRse hicede 86 15:
H 7.83; 2 ' : YorkC

Coods"So 18 o SRR 2 A A )
in MeOH (60 ninis alefiiviatiee Withtar aromatidsidohglesuthesl 8b givesht coffpaumid) ofithea

Parr shaker for 16 h at 20C. The mixture was filtered t_hrou%h celite and
the filtrate inventionodnrreat éioxygen, Ruds duerandds ip #thyli Belisfydrogen Ra®H and

3;(} ;ch ﬁgzvs“oitflvgeﬁp@n',%?‘% &Eiscﬁ}n()ertﬁﬂsmr-m.e conbi ned organic |ayers were

1- (2-i sopropoxyp
NaCH (aq) (100

Scheme 3

10 NH-> 2c
F
F
(\N N | cl
"‘\/l O~k s 0
NH, 2c 2d

Ci

10



.17 .2 p AUG 2002 WD 99142448 PCT/ US99/ 03608 concentrated to y| el d
corrpound 2 as a yellowish oil (2.2 g, 95%: M5 (ES) mz: 294 ( Wﬂ&z
31 OH~-NN~NNJ O~0O~05 Cpd. 3 A mxture of conmpound 2 (100

. 0. 341 ol ), WO PM¥eaeypyri di ne 3-carbonyl chloride (81 ng, 0. 3r/useshopsos
DVAP (cat.) and N, N diisopropyl ethylamne (023 Jf) in nethylene chloride
(2 m) was stirred at 10 20 C for 16 h. Th :
diluted with water and extracted with Et OAg
dried (Na2S04) and ntrated. The¢prodtiict Yas purified by colum
chromat ography (silyca gel) Ho yield}116{rng £{69% of conpound 3 as a foam
"H NMR (300 Mz, .%Q/(d,\/a“:vejs Hz ~g H), 8.32 (brs, 1 H), 8.20
= 3.1 Hz, 1H), .44 (m 2 H) 1 (m 4H, 6.8 (m 4 H, 4.57
H, 33.9B(m 1 8), 75 (m 1 H (m 1 H, 3.06(m 4H, 2.79
H) A~ , =59 Hz, 6 H; M5 (ES) mz: 491 (MH).
NJ O 20 Cpd. 4 3-Bronopropylam ne hydrobrom de (5 Q)
#Alved in 10%NaOH (50 nl), extracted with nethyl ene

chI ori de and centrated . To the free base in nethylene chloride was
added (Boc)20 (5.23 g, 23.9 18 WD 99142448 2 ~ ~ ~~~t~ PCTI US99103608
nmmol ) and this mxture was stirred at 20 C for 4h. The nethyl ene chloride

| ayer was washed with H20, diluted citric acid (6%, NaHCO3 and sat NaCl
solution, dried and concentrated. The product was purified by colum
chromat ography (silica gel) to yield the protected am ne (4.84g) 89% . The
5 fumarate salt of 1-(2-isopropoxyphenyl)-piperazine (5.1 g, 15 nmol) was
basified with 20% NaOH ~sq~ (100 nL),extracted with nethyl ene chloride,
dried (Na2§04) and concentrated to give a yellow oil (3.15 g). A m xture of
the oil, the protected am ne 14.3 mmol ), and CszC03 (4.66 g, 14.3
mml ) in CH3CN (50 Tﬁ_prqﬂygemmmr&gs qféhemwem@nwmﬂe Rangeother thanas 10

filtered off %@%réé‘een féc!hte%[gr?‘?fbg\@ear m.F% rBLB%%lInte\l"\@\ dPa"{elsz'cenqagt/) y

be treated with an aldehyde 4a such as benzaldehyde to give the imine 4b.

o-|-
W
SN

This intermediate may be reduced with NaBH, at room temperature to give

10 the monoamine 4¢. This amine is coupled with a substituted acyl pyridine
derivative, using DMAP and N, N-diisopropyiethylamine in methylene chioride
at about room temperature for 2-6 h to give the desired compound of Formula
|. As described in previous schemes, Scheme 4 may be modified to give a
number of compounds of Formula I. For example, to produce a compound

15 where R; is hydroxy, replace 2c with intermediate 1d and follow the remaining

steps of Scheme 4.

11



col um chr omat ography (silica gel) to yield conpound 4(4.4 g, 81%: M (ES)
mz: 378(M+) Example 5 ~I / I HI NN-NNJ OO ~(O 15 Cpd. 5

4 (0.185 g, 0.53 mml), was dissolved in 25% TFAl net hyl ene chl orr&ﬂ(gﬁﬁtﬁlﬁz
and stirred fwo9dufzahr. The sol vent was renoved and the TFA salfp \f@ggyy@ﬁﬂ@d
wi th toluene(3X) and then basified 20 with I'O( ﬁ%aw— foll oweg

extracted with methylene chloride (3X), dri 4) and concentrated to
give a oil. This oil was dissolved in nethylene chloride (4 ni),

di i sopropyl ethyl amne (0.34 g, 2.64 muol), catalyiic apount of DVAP and

2- phenoxypyr i di ngg3- carbonyl chloride (0.12 g, O. Dl ). The reaction was

stirred at 20 C under N2 for 2 h and 25 co%ur The product was
el
-7.

purified by colunh chromatography (silica Nfo Wel d conpound 5 (0.2 g,
80% :' H NMR (300 M1, CDC13) 8 8.61 (dd, , 200 Hz, 1 H), 8.20 (dd, J
=4.9, 2.0 Hz, 1 8.5 (m 1 H, 7.4¢1 0 ~ ~‘€TEt2~ WD 99/ 47448

PCT/ US99/ 03608 2H), 7.29 (d, J .4 Hz, 1 H, 7.15 (m 3H), 6.88 (m
4H), 4.56 (m 3.59tgq—™=6.8 Hz, 2Hb 3.03 (m —4H-—2. 56 (m 4H),
2.49 (t, J =7.0 , 2H), 1.87 ( 2H)) 1.32 (d, J =6.1 Hz, 6H); M (ES)
mz: 475 (M#). 5 Exanple 6 | OH ~NJ O Cpd. s The fumarate salt of

1- (2-i sopropoxyph | ) - pi perazi ne .5 g, 345 mmol) was basified with
20% NaCH ~,q) (500 nlL), extracted et hyl ene 10 chl oride (3x), dried
(NazS04), and concentrated to give about 70 g oil. A mxture of the oil and
(2S) - 3-azi do- 2- hydr oxypropyl p-toluenesul fonate (91 g, 335 mmol, Kristina
Juricova, Collect. Czech. Chem Comm 1995, 60, 237) was stirred at 100 C
in NMP with triethylamne (70 g 90" nmmol ) for 30 h. The m xture was i
cooled) diluted with water an racted with ether (3 x 15 500 nL). The
conbi ned extracts were i 0 m), dried (NazS04)

and concentrated. The pfod ds purified by collum hromat ography (silica
gel) and recrystalli NON rret byl ene chloridelh 'vield 70.6 g
(66% of corrpoun?..ﬁ./(g‘fs /oee ass&® by chiralcel AO colliim) as a off-white:
[a]z50 -3.6 (c,i=/1, CH3PH); ' H NVR 20 (300 MHz, G13)08 6.91 (m 4 H),
4.59 (m 1H))§93(m°1 , 3.67 (brs,1 H), *¥Y (dd, J = 12.6, 3.8 Hz, 1
H), 3.23 (dd, = 12. 6, 54Hz, 1 H) 3.12 ( , 2.83 (m 2 H), 2.53
(rn, 3 H, 2. 42 J =12.2, 3.8 Hz, 1 H), (d) J =6.0 Hz, 6 H; M
(ES) mz: 320 ( 20 cl
o
F

- | (\N

N N N 0.

N ~ N \) Et

S o)
Cl
5 To produce pure enantiomers of compounds of Formula | where R is

hydroxy, Scheme 5 may be used. (S)(+) epichlorohydrin (97% ee)may be
treated with benzylamine in a suitable organic solvent such as hexane at
about room temperature for about 48-72 hours to give hydroxy compound Sa.
This intermediate may be treated with a BOC reagent agent such as di-tert-

10  butyl dicarbonate, and an organic base such as triethylamine in an inert

12



~ fl ~G G 2Q02 WD 99/ 47448 Exanple 7 1 OH ~ N H2ZN-NJ O Cpd. 7

PCT/ US99103b08 5 10% HCl (6 nlL), was added to a m xture of corrpﬂtﬂuAUﬁ 2082
g, 47 mmol) and 10~ PdIC (4 g) in MeOH (100 nL). The m xture

hydr ogenat edW@R@24482 (50 psi) in a Parr shaker for 21 h at ZGC(?,’USPP@““S
“mixture was fgbivenesudtha® THF atedbdut (h‘f(dtd abodi tdonatempesatorenmvantiiOatioe?24 hThe
resi due was basified with 20% NaOH-, g &5 nL).,extracted with meth&le e 10
chl oride (3x) fo givedae (arasated Qﬁ{ﬂ’aéldﬁ t FRifdatermegiatednay ke dieatedwith14 g,

-100¢ [ | h | S 00 MHz,
coa :?3 Zsaagietqﬁ?gmﬁ%ﬁ) "I’Wag\gg)i‘% gb%%" ?‘é&gﬁs P&a%%@" Ci’gh%"vﬁ , 2.83
(dd, J = 12. 7alc%hBht'%olv%nH)sucr?aS%étﬁhnél &l abolt Z5°CQ t$ 8bon ro%nHem;ier&ﬂuréd J

= 6.1 Hz, 6 H); ES) mz: 294 (M) 15 Exanple 8 i | OH ~N NyN-NJ O ~O
~[O Cpd. &P pueaabmmt 7t gbayt Ddays tmeive thasouplarbdervative &d.nThisure of 20

g e A b T
/.

EEDtCI y(g_ng 4Cg %;)&/Jﬂgrdo?ﬁ %H"bf;élr@( ye&s 24%’05@1%?@9.‘%?51@%9?% afﬁbﬁ?'ﬁ

at 20 C and stperdeterizgtatédwith usiiga palladiud edtalyst andamesanivinfgrraate in2an-

~1 J~G 202 WD 99147448 PC f/US99/ 03608 m xt ure_was, extr d \Mth et her
(3x). The conﬁlmllsrﬁ@mr& sugh pa GtOHAt abqekfr-B0G H\'%%ﬁ a givegthe

Naz S04 d t
) i A, R RS 300 S
g, 629 as a V&!p‘t efc%@ﬁlln%ébéﬁf%m&s(-mﬁﬂo m&bmpbunﬂdﬂlﬂarm&@l MAB)

CDCI 3) 8 8.60 (dd, J = 8.31 (brs H, 8.22 (dd, J = 4.7,
2 Hz, 1 H), 7.described in Schemed, ﬁ@b:erz\eﬁé may. q@,mpd!ﬁﬁ‘{ FChQ'VQ gpumpeof (m 4

. 4.58 1 3.75 1 3.51 1 3.06 4
, 2.80 Enm] fqﬁgﬂouzw??gof%ﬁfw'{ﬁ 1.33 g(rjn J 21)6.0 m,(g]m;wws (ES) gnmz:

491(|vH+) 10 Exanple 9 ~I 1~ OH~ N NyN-N J O TCl Sicheme 5

o) H oH —_—

lﬁ\/c' —> Ph N _A_C

5a
Boc OH ,[ ]
Ph. _N_ _Zi__oC foc M N —
~ NN\ I \)
B thN\/\/N O\Ph
5b

15
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Cpd. 9 A mxture of conmpound 2 (900 ng, 3.07 mml ), 2-chloronicotic acid 15
(485 nmg, 3.07 nmmol ), EDCl (589 ng, 3.07 mmol), HOBT (414 ny, 3£ﬁ0&;@|€2
DVAP (cat.) and N, N-diisopropylethylamne (2 nL) in methylene ngo
m.) was sti wedszd420 C for 20 h. The m xture was concentr at egerAisberbRds
with water and extracted wth ether ~Jhe organic |ayer was dried (NazS04)
and concentrated. The product was [ ied by columm 20 chr omat ogr aphy

(silica gel) to yield 580 ng (44%40f YXonmpound 9 as a white foam M (ES)
mz: 433 (MH ) Exahipl e Q9 ~
8

o] ~~}~NJ O Of ~(O H3co | 22 ~ ~ ~4U G
2002 WD 99/ 42448 PQT/ UsS®9/ 0360 d.510 A mxture of conpound 9 (43 ngy, 0.1
nmol ), 4-net hoxMerTo/(\lQﬂ 7~ 1 nmotprand cesi um car begfalty (65 ng, 0.2
nmol) in NMP (1 nL) was stirred at 110 C for 20 h. The | ting mxture
was cool ed, water was 5 added. and this m xtugg walz/éx,g el witi—®her.
The extract was dried (I\§€804) d concentra¥ed. IThe product was purified
by columm 10 chronat ography (sili getNvoTieLd ounf~ f (36 ng, 69%
as a white foam M (ES) mz: 521 (MH) Exanple 11 i OH ~N N ~~N~N J O TNH
~[O F3C Cpd. 11 A mixture of compound 2 (100 ng) 0.341 mol ), niflumc acid
(96 ny, 0.341 mol)) EDCI (65 ngy, 0.341 nmml), HOBF (46 ny, 0.34 mmol)) 15
DVAP (cat.) and N, N-diisopropylethylamne (0.23 nL) in nethylene chloride
(2 nmL) was stirred at 20C for 20 h. The m xture was concentrated. The
product was purified by columm chromatography (silica gel) to yield
conmpound 11 (101 nmg, % as a foam MS (ES) mlz: 558 (M+) 20 Exanple 12 i

CF,

Although the claimed compounds are useful as antagonists of a1a-

5 AR, some compounds are more active than others and are either preferred or
particularly preferred. The preferred compounds of the invention include
compounds where:

R; is halogen or hydroxy,

R; is phenyl or hydrogen,
10 R; is Ci.salkoxy,

Rs is Cysalkyl,

Rs is Cy.salkyl, and

X s sulfur

15 The particularly preferred compounds of Formula | include compounds where:

14



Cl I Cpd. 12 23 ~ p AUG 2002 WO 991 42448 PCT/ US99/ 03608 A mi xture of
conpound 2 (100 ng, 0.341 mmol), 2-(4 2 [QH'G 2
chl or ophenyl t hi o) pyri di ne-3-carboxylic acid (91 ng, 0.341 mol), E (%ufq
ng, 0.341 niwe99/4248BT (46 ng, 0.34 nmol ), DVAP (cat.) and N, N\CT/US99/03608

di i sopropyl et hyl ®yi ngs fifkirdgenl) in nmethylene chloride (2 nm) was stirred at
5 20C for 2D h. The m xture was concentrated. The product was purified by
col um chr omat ogRephis Cséalkyla gel ) to yield compound 12 (128 ny, 70% as a
foam MS (ES) m z: 541 }({FHM—H% %anEIe 13 10 0H~ NN~~N~-NJ OH C TO ~(0O 3
Cpd. 13 A mi xt ur e dof IS RYAONH P yfj Qﬁ?q’rg 0. 341 mol ), 2-nethoxynicotinic
acid (52 ng, 0.3 ] (65 ng, 0.341 mmol), HOST (46 ng, 0.34

nmol )) DVAP (cat.zi!:%4 ?r?éh?\l%rﬁ-égﬁi sopropyl ethylam ne (0.23 nL) in nethylene 15
chloride 62 nl) s & phemyl and CQalkylrsubStituted ipheniikt ure was concentr at ed.

3% KzC03~, q) was .added and extracted with ether, dried (Na2S04) and 20
concentrated. Thek pr &08¥Y9&hs purified by col umm chronmat ography (silica

Ol o Ya®| oY sl B8 iddset eyl 36 pURERYs U ot (M)
di ssol ved in Edusiéd i phamidceutical tbmpdbitions td tfedit patieneaaLRANsGri oted 2 eq
of 60% NaH (0.2 g, 5.0 24
mammals) with disorders related to inhibiting the activity of the a1, adrenergic
10 receptor. The preferred route is oral administration, however compounds
[ Oral doses range from about 0.01 to about 100 mg/kg daily; where the
optimal dose range is about 0.1 to about 25 mg/kg/per day. Infusion doses
can range from about 0.001-1 mg/kg/min of inhibitor, admixed with a
pharmaceutical carrier over a period ranging from several minutes to several
15 daysmay be administered by intravenous infusion. .

The pharmaceutical composiiions can be prepared using conventional
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 such as lactose, starch, glucose, methyl

20 cellulose, magnesium sterate, dicalcium phosphate, mannitol and the like;
and typical liquid oral excipients include ethanol, glycerol, water and the like.
All excipients may be mixed as needed with disintegrants, diluents,
granulating agents, lubricants, binders and the like using conventional
technigues known to those skilled in the art of preparing dosage forms.

25 Parenteral dosage forms may be prepared using water or another sterile
carrier.

Typically the compounds of Formula | 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

30 hydrobromic, hydroiodic, hydrochloric, perchloric, sulfuric, maleic, fumaric,

malic, tartatic, citric, benzoic, mandelic, methanesulfonic,

15



WO 99/ 42448 PCT/ US99103608 mmol ) was added. The solution was stirred for 10
mnand 1.5 eq of CH31 (0.53 g, 3.8 mmol) was added. The reactiod {iAlGIr2802
was stirred at 0O Cfor 2 h. NaH (0.1 g, 2.5 mml) and leq of CHsl (0.15 ni)
were added awe 99he443i xt ure was stirred for another 2 h. The r ¢qidden0¥68

Tayer was. weaEae R eoniG B o Pl TS 2 BB IGnagl Rt
concent r at edp-tdlaengsoiforac, mmormxanbselﬂarh;c m)di gavchdrioomat ogr aphy (silica

gel) to yield of conpound AS 3% : (‘ES) mz: 334 (MH). 10
Exanpl e 15 | ocHain-ondertadiiysirats tt}ﬁjmvgethrmmo lowing gramales aredetiudeda

T ang the. THEsEPRatibics a8 foblimiatte MlErtinfin: ey isihaant oy tdbubfestan &
over ni ghts TheBa ot prckRintpelinldicee Tﬂiﬁéélkﬁbw&'dg_'ﬁbmﬁ theGrelahbrELE vas

concentrated. The residue was basified with 20% and extracted wth
met hyl ene chbemigderosiatic Hiperplasiai nbeminaj synihesis, rp@armaaemcmh ed (Na2S04)

and E:onc)ent rat ed to %l vemﬁ%lsl@qﬁvﬁrt)l I at'yg%a'%'élytwqﬁg lyl el I\/B (ES) m z:
308 (vH SREGE ~~ AU U
di ssol ved i ﬁﬁéﬁﬁﬁﬁl@ﬂ@ KT o PR Hosg Tptfole opﬁ%ﬁﬁemm wABR, o5

1.95 mol ) V\ﬁﬁemﬁi&aﬂoffms irivestisl ut i on vvas added a m xture of HATU (0. 185
g, 0.49 mmol) and 2-phenoxynicotinic acid (0.11 g, 0.49mmol). The reaction
was stir¥®d under 5 N2 overnight at RT, the solvent was evaporated and the
resi due was dissolved in EtOAc. This soI ution was washed wth 3% K2C03, the
organi c |l ayer was dried (Na2S04) and concentrated. The product was purified
by flash chromat ography (Si 02, nethylene chloridelacetone = 10:1, 8:1, 6;1
4:1 ) to yield conpound 16 (0.16 g, 64% as an oil: '"H NWR (300 MHz, 10
CDCI3) b 8.61 (dd, J =7.4 Hz, 1 H), 8.27 (brs, 1 H) 823 (m 1 H, 7.44
(m 2H, 7226 (m 1 H, 7.27 (mM 3 H, 6.87 (m 4H, 458 (m 1 H) 3.92
(m 1 H, 33.55(m 2H, 3.42 (s, 3 H, 3.03 (brs, 4 H, 2.54 (m 6 H,
1.33 (d, J =6.0 Hz, 6 H; M5 (ES) mz: 308 (MH ). 15 Exanple 17 1 O ~N N
~~N~NJ OTO ~[O '
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Cpd. 17 Oxalyl chloride (0.03 g, 0.22 nmol) was dissolved in 0.%9‘LABG 2002
nmet hyl ene chl orlde . A mxture of DMSO (0.035 nL, 0.49 nmmol) in

met hyl ene ch ?4(83 0 m) was added dropwise to this solution at -78

.The m xture was stitred at -78 Cfor 1 h. A solution of corrpoﬁﬁf!"‘@?’ﬂﬁ?h
0.1 g, 0.2 mol) in nethyl ene CH?BEF&BP(H VE RXAMRBAESidded sl oW y. The
reaction mxture was stirred for 30 m \H\'g)leﬂ‘fﬁ‘ (0.14 nm, 1.02 mmol) was
added slowy. The m xture was all owed to rm up to roomtenperature, 25
wat er was added and the resulting m xture was racted with nethyl ene

chl oride. The conbi ned organic Iayers wer e dr (NaZSOa ) and concentrated
to give conmpound 17 (13.2 ny, 13%: dJHN {00 26 2 Q ~ WD 99/ 42448

PCT/ US99103608 CDC13) 8 8.69 (brﬁw Ml @jd 'J =7.6 Hz, 1 H, 8.23
Vi

(dd, J =4.6 Hz, 1 H), 7.46 (m 2 7.15 (m 1 H), 6.89 (m
4 H, 457 (m 3H, 3.35 5 (s, 2 H, 3.15 (brs, H, 2.70 (brs, 4 H, 1.33
(d, J =5.97 Hz, 6 H; M5 (ES) nlz: 489 (M—|+) Exanple 18 i H OH ~N N ~~N~N
J O TO ~[O H3C Cpd. 18 Pi perazine 7 (15(53% 0.51 mmol ) was dissolved in a

m xt ure 10 dii I e(2
m). 2- (4 Methyl pﬁ@%ggy pyrldA SQE’ %ﬁ?ﬂgl @%&@%@%8 errml)
and DVAP (Cahxmdl)WSEbaEiﬁbxﬂmthtzm% Nammp,ye(matrﬂmolaweﬁhéaéddﬁtrsol ution. The
m xture was stirred at 20 C for 16 h and concentr at ed. Theﬁgroduct was

purified by owtaytianeehigridegfageombinad ergania layers yeea dried (iNa:5(.)8d 146 15

gy, 57% as a_foa P SCl

%9 A m xt ureCBPC?rg}at%E)té&%%ﬁng}ldﬁﬁ émh’xt&re ggg‘elo'ﬁﬁﬂgq_'%' ?'\Q’Iﬂ’ 97% ee)
0 and benzy gl tirred at
20 C for 62 ké\ﬂb\/@é‘?g sol i d pr eglﬁpzll?a I\/E?ﬁgggr% nm%mﬁé&gdded
stirred 1®r ZechnChemd Ganin 4088, 541(2)r-&ﬁ<) wane stirred ahd0@SCdor 3Bt eTisel i d.
The white solid was, coll eCtquEé@fl | tration and washed with hexane, dried

under vacuuntPgleg Mixture was, df willhwaterand extragted withethep drigdyas
Cryst al 11 sed(NarTan ) RRirIEIATIThe dibdiis e yfied By kol 22, T 1%
3.79 (m 2 Hechrehatography-(sihcdHel) to yield compound 1 as (2.92 g, 76%) as a light-
brown solid: MS (ES) m/z: 320 (MH"); Anal. Calcd for C1eH2sNsO,:C, 60.17;
15 H, 7.89; N, 21.93. Found: C, 60.45; H, 7.83; N, 22.01.

Example 2

oo )

N
HiN_A_N_J © Y
Cpd. 2

20 10% HCI (6 mL) was added to a mixture of compound 1(2.43 g, 7.6
mmol) and 10% Pd/C (1.22 g) in MeOH (60 mL) and the mixture was
hydrogenated under H; (50 psi) in a Parr shaker for 16 h at 20°C. The
mixture was filtered through celite and the filtrate was concentrated. The
residue was basified with 20% NaOH and extracted with methylene

25 chloride. The combined organic [ayers were dried (Na,SQO,) and

17



WD 991 42448 PCT/ US991 03608 3.53 (d) J = 5.3 Hz, 2 H), 2.89 2.81
(dd, J = 12.4, 4.1 Hz, 1 H), 2.69 (dd, J = 12.2) 7.9 Hz, I—&W?GEQ{]UZZOO
(MH); Anal. Caicd. for C oH 4NOCl: C, 60.15; H 7.07; N, 7 01. Found: C,
60. 10; H, 7waX9/4bhas6. 92. 5 Exanple 20 Boc OH PhvN-C Opd 20 ROrYS99obosy.

)T P I b ad TR A2 W 51

portions andmgi i294e@Hr 20 h while the tenperature was vvarm up to 20 C
overni ght. The solvent was concentrated in vacuo and water added. The

m xture was extracted with ether (3x), dried (Na2S04) and concentrated. The
crude residue was recrystaltized froraw%ane to give 9.9 g (66% of 20
as a white crystallined solid. The fi s 15 concentrated (3.1 g as
oil) and nore product was purified by colum chrong
8 cm hei ght of Si02, EtOAc/hexane as solvent). Thg
from Et CAGhexane to gi ve anot hgFx

crystalline solid; [a]p2s -
8 7.22-7.36 (m 5 H, 4.52 (m
3.36-3.97 (m 4 H), 1.47 (

graphy (short col um,
was recrystallized
g as a white

(ﬁ% gg); o H NVR (300 MHz, CDC13)
B0 ¥hr3~ 0.5 N 20 3.96 (m 1 H),
y: &5 (ES): 322 (MrNd): Anal. Calcd. for
C, sH2zN03d : C, 60.10; H, , N, 4.67. Found: C, 60.26, H, 7.42; N, 4.63
25 Exanpl® 21 ~I Boc OH ~ NNPHVN-NJ O Cpd. 21 28 WD 99/ 47448 ~~ AUG 2002

PCT/ US99/ 03608 KOH (11.23 g, 2D0.5 mmt#’ wgs di ssol ved in nethanol (280
m.), and the fumarate salt of 1-(2-iso 8 xyphenyl ) - pi perazine (10.9 g,

33.4 mol) was adgeaddiré csftdohﬁ;ﬁﬂmz ﬁ @rﬁggroé’éh Firflof, @'bh%ﬁ@k%ﬁdin@ C.

The Bocprotected am ne 20 (10 mol) was added to the met hanol {
solution 5 aB- c@rbbwictrm“de@j rfngr om1mmm) OMAP (catpandtNiN> was warmup to

20 C overnight. The sol vent e \zed nd the m xture
was extract e@I$FRTAPY a'PSBS m%éﬂ'kﬁeﬁoﬁaﬁgémlﬁmsﬂfrﬁe 3y oduct

was puri ed ' ;dglg% ydrk? Si 02,
Et OAdhede’ne ag ggﬁ ﬁ?} T&Qé}?ve g%%c gy%% dfdﬂgu?d- %@%@gk% iral pak 10
CD 4.6 x 250 extractédridth ElOA54Tlhernonmhedmrgbmelaya()&é@ﬂ@ueﬂ! (Na,80¢pand! PAI

0.1% di et hyl am ne) as a eIIovmsh oil;"H NW (300 MHz, CDC13) 8 7.26-7.35
(m 5 H), 6.99ngentrated) The produghwas putifed wolqmﬂ)chfgﬂ‘@éoqr@phz (sMicaz. 95

(M 1 5. 3. 33,(8YididP1e mgtéo%Tof tofpoutd P as G foamt) H KM (36D MHz,
CDCl) 5 8.59 (d, J = 6.3 Hz, 1 H), 8.32 (brs, 1 H), 8.20 (d, J = 3.1 Hz, 1 H),
15 7.44(m, 2 H), 7.21 (m, 4 H), 6.87 (m, 4 H), 4.57 (m, 1 H), 3.98 (m, 1 H),
3.75(m, 1 H), 3.5 (m, 1 H), 3.06 (m, 4 H), 2.79 (m, 2 H), 2.48 (m, 4 H), 1.33
(d, J = 5.9 Hz, 6 H); MS (ES) m/z: 491(MH").

Example 4

b

BocHN_~_N_J ©
20 T
Cpd. 4
3-Bromopropylamine hydrobromide (5 g, 22.8 mmol) was dissolved
in 10%NaOH (50 mL), extracted with methylene chloride and concentrated .
To the free base in methylene chloride was added (Boc);0 (5.23 g, 23.9

18



2 H, 2.38(m 2H, 1.45 (m 9 H) 1.34 (d, J =6.1 Hz, 6 H; M5 (ES): 484
15 (MH). Exanple 22 HOH ~ N PhvN~-N J O Cpd. 22 20Amxture of co Rd

21 (233 ng, 0.48 mmol) and 25% TFAl net hyl ene chloride (3 nL) was 52?% 3902
.20 C for 18 wo9hed4480l vent was concentrated in vacuo and t he mpeIvuB9e0Ysns

basi fied w t hp20%6 Nadh dried
(NazS04) and conc%ntratléﬁﬂ%tgrgﬁégméa 20 9%%%@%13@{%&%5&
directly withfayer WastWEShedLmtl’f Hfﬁ,tdldl.utedl‘dﬁr(:lﬁﬁ)d (6%),84HCIB4+and 88t NaGD

991 42448 Exanmple 23 i OH ~ N H2N ~ %% 23 PCTI U899/ 03608 5 To a

m xture of 22S@utan gyiedand ﬁ‘ﬂ‘&ﬁ%ﬂt"ﬁﬂd 1@’% duct was pyfified by e nL) was

The mixture 35@0?*54*5@5859?%"59835 1 e BRoteital pithella Bdq B P 17, i

was concergr afuﬁﬁ’ara@@alpbpﬂ-'ez-ﬁs OxypHery)-piperaAhe($. 190 8 MImoh was hei ght
of Si02) to give 63 406% 23 as a oil; (a-p25 10 +23.6 (c = 1,
CHC13) ;1 H NvPagifed wi @)h-&s (60§1nk-hrxma¢q§ed wittsmethylene ghjorile7s (m 1

H, 3.12 (m = 127 1

2.25-2.68 {m é@%“@% °°5‘°e"%a?‘ﬁ? g%el% Veﬁ%w(cﬂsé %sﬂ%w@é of

Bl OLOG CAL EXM&F%JBFotBb@H%uﬁé'@M %vme MRAHIS nRCE,C 0y apéeg;ormcwnds of
the invention 15 was denonstrated e followng assays. rst assay
tested the abrﬂmmleCHS@NﬂSO mols) wﬁs Reated at fefiux dvermighb Trhmkmlmwabound
receptors al a nd al d- AR Exa 24 The DNA se uences of the

three cl oHdd ﬁlﬁ'ﬁ'&ﬁ %&a’ﬂé?@gj frﬁﬁe‘é’aﬁﬂ@p%atﬁgpﬂ%tﬂﬂqdyﬁkwasmt webore, the

cl oned cDNAs r S0 30 tably
in a variety SPUREBrEtSrEPRs fsics Beip e Bonipq i3 45, B4 s
fibroblast) apEShmye 3r8eMHShown to retain radioligand binding activity and
the ability to couple to phosphoinositide hydrolysis. W used published DNA
sequence information to design prinmers for use in RT 25 PCR anplification
of each subty~ a to obtain cloned cE»%%* pon A+ RNA was obtai ned
frorn commercially avail abl e sources ncluded hi ppocanpus and prostate

sanpl es, sources which have been cited in the Q

QWW¢ ‘o

o) o]

. 9
Cpd. 5

Compound 4 (0.185 g, 0.53 mmol), was dissolved in 25%
TFA/methylene chloride (5 mL) and stirred for 1.5 h. The solvent was
removed and the TFA salt was washed with toluene(3X) and then basified

20 with 20% NaOHq followed by extracted with methylene chloride (3X), dried
(Na,S0,) and concentrated to give a oil. This oil was dissolved in
methylene chloride (4 mL), diisopropylethyl amine (0.34 g, 2.64 mmol),
catalytic amount of DMAP and 2-phenoxypyridine-3-carbonyl chloride (0.12
g, 0.53 mmol). The reaction was stirred at 20 °C under N, for 2 h and

25 concentrated. The product was purified by column chromatography (silica
gel) to yield compound 5 (0.2 g, 80%): 'H NMR (300 MHz, CDCl;) 5 8.61
(dd, J =7.5, 2.0 Hz, 1H), 8.20 (dd, J =4.9, 2.0 Hz, 1H), 8.05 (m, 1H), 7.46
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literature. For the primary screen a radio |ligand binding assay was used 30
2 ~ BUG 2002 WD 99142448 PGINS99/ 03608 whi ch enpl oyed menbranez m ?‘ﬂgons
fromcells expressing the individual cloned receptor cDNAs. Radio

ligands wi twgyong@iidyd activity on all three subtypes (non-sel egéti§o/BEdR

ubtype. was (€1 GADa Tr (e oy AR RN £y et BB oA B 08 o

transcripti @59thm%ea§ﬂz02ﬂ)m 083, '4H') QFé’d’(ﬁRMHjﬂmé?d ey, osnzS%H)CGS of

pol yA+ RNA were ‘used for the cloning o he al recCeptor subtypes AR,

human hi ppoch8p s a2id), .32 {dt =61 HR; ﬁH)) MEnES) mizpdeaMit). al d- AR human
hi ppocanpus. The resulting cDNAs 10 were cloned into the pcDNA3 manmal i an
expression vector (Invitrogen Corp., San Di ego CA). Each DNA was sequenced

for verigication and to detect any pogs gfe gutations introduced during the
anplification process. Any deviation | n sequence fromthe published
consensus for” each receptor subtype was corre by site-directed

nmut agenesi s. 15 The three al- AR subtypes ) were transfected into
CCS cel l's using a standard DEAE- dext oan e with a chloroqui ne shock.
In this procedure, each tissue qugtu e qqsh was inoculated with 3.5
X 10s cells and transfected with ~g" of roxi mtely 72 hours
posttransfection, the cells were harvested and menbr anes were prepared.

20 Transfected COS cells from 25 pl at eﬁﬂ(’é[#mﬂ wer e scraped and suspended
in 15nL of TE buffer (50mM Tris-HC, A, pH7.4). The suspensi on was

di srupted with a lealt! 3 gﬁmﬂeh
m nutes at 40 C ﬁgqgﬁ‘ggtﬁastaatnéf lédgﬁa? ugedpg%geég%g :or 928 m nut es
at 4 C. The MdI)EWamsiﬂmimprM NaOEruq, (508 Ly, éxtradtéd wWithTmethy?éneiCl , 5nM

EDTA, 150nmM NaCl, pH7. The resul ti ng menbrane preparation was ali quoted
and st orléd a@hl0m9€(3’¢)h6“§ﬁdl\|ée$noebI%'@rﬁqwgﬁt%@ giue @aberhéR g @il Bwi ng

menbr ane soI nd to
bind 1o caonrute 8l 48 olkpnd (751a%Rad Ly dRytBpl! o BenfRiRrERERS

assay. [125lg- fsfﬁ\ilhmél Wi%tlﬁﬁuelﬂbeS ebB@ctABziemambmw@@mmevbw 6che

radi ol abel ed” | i gand. Each wel | of a 96-wel | pl ate received: 140 ~. L TNE, 25

~. L (1251] - HZ3T) wak stiged at TAEQ BONDIRD vatbririethylamine1(70 g, 690 mmol) for 30
ﬁ?éggggfgzgggojﬁonﬁdagd wa.gI %%gletdo%llu?e%vw(m wa?gr ar%}'gragted w‘HnEl %SL OR4dHO

HNI E9QSI
6ZgE696I SZuédIO-F‘]b) e cgmba@£§{%%§?£g%%&%%%¥ - I(C]g_l%é)SOGZI 9' ONd-

H--ti HO. do~d1{_')mﬂé]1¢ﬂ§z$(24)obﬂ(d concenhtratpd 8 Hheprotductowasipurified thyiquitimn
0LZz8Z8ZS 04d- ~HO- b ~d~d' | O~b68 89' Z4d- 0~-1S7Z1.610Z0O.SZ4d- ed~- 6H
3 Zdoodo1 - PNERERIBSraPh S BN S ERbon (tnviene

o-d-1 Lab. | ZENPTHEMREES iy Al 70 8 GHBEY o ol e o v B8 15 D
6bL6987' 064d bﬁlralcedAﬂﬂemlunmE@ZBBﬁ%me qa;moa eo(eoh noeaaoa) H NMR

Lb9' 04dHI ~do~d-i OSl | Z606S' LNdHOpdo ~E L' ~baaXd _319b1 Sa o
X' O ~N-20 ~ KBOP Mz, CDL!g 404 A=, AoHHzfoégfrmpé HLDr3tR§ ("Da‘hl‘fﬂ) 367 ®sAunodwoo

; 0e~as ~0~ u 0 i Y, gel CL
~a~~0S WsuU, ~?Be31ﬁ?§€°odé3| SHES‘)%E@ "Sielgﬂa?f%&&iﬁal §?u50¥ l@p%qu 3S‘?]%noadol
p~e~~ :;d a Wn EaH)“P%%ﬁeQFP) orsi m~s~H)aQ~420wa JRaNnR 24 qmHR; 1P As4Heen
(- ~w Z) ~ ~~ Uo0i ; e~p; ui 0g wano wnnoen a ui ~ ~0~ payp seen a~e~d aa~ p
aul 'a= ~~ ~4d]d= GGHZQWJMS/(ES)FPMZ @ﬂoa(Ml'Sr)oy, Papa; p~ a~enn sanmpgw uoi ;
oee~ s ~,; pue aln~e.ladura; wooa ;e nb4 ~ ~0~ pa; egnoui seen a~e~d aN
~(ui a; o~d aue~qwaur 61.u y0-g0'0) sad(;qns bd- ~~o0 aey; a4~ ~o0 auo
6nesa~dxa uo~; e~eda~d aue3gwaw pao SO~ lw SZ ' (W~ 06-Wl 6 uoi ~el ; uaouoo
~eui ~) pgWp ui pa; npp punodwoa asa~ ~~ ay ' (Wl OS uoi; e~; uaouoa

8090/ 66Sf 1/, LJd 8bf ?Zp/ 66 OM zoQZ snn 0 z
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~ ~ A~~ 2002 WO 99/ 47448 PCT/ US99/ 03608 34 O CH3CHZ CH Ph 9.1 132 206 16 O
i -propyl OCH3 Ph 2.4 1356 21 17 O i-propyl O 4-(CH3)3C Ph 63 887 gﬂamgguuz
indicates "S" stereochem stry "' indicates "R' stereochem stry Exanple 2

. The ant agonWQ9%%L¥#% ity and the selectivity of conpounds of ther/i699/03608
invention for prostate tissues over aortic tissues as well as their

ant agoni sts was denonstrated as follows. The contractile responses of rat
prostatic tissue and rat aorta tissudsxample exanined in the presence and
absence of antagoni st conpounds. As an indicatign of the selectivity of

ant agoni sm test conpound effects on vascul ar oth nmuscle contractility
(al b-AR and al d 15 AR) were corrpar&tq ts‘patn ects on prostatic snooth
muscle (al,-AR). Strips of prostaticEtidsueyand aortic rings were obtained
from Long Evans derived mal e radtNwetghi 75 Qrams and sacrificed by
cervical dislocation. The prostate tissue was pl fced under 1 gramtension
ina 10 mM bath containing phosphate buffered saline pH 7.4 at 32 C and
isonetric tension 20 was neasured w t hCipar e transducers. The aortic tissue
was placed under 2 grans tension in a 10 m bath contai ni ngdphosphate

buf f eredSsal i ne pH% HCA(6 sl )owasiasdesi toia pixure ekecompawrdifd15 @, ¥éduce t he

i hri ne-ind o il b % (.1,C~ d 1 ned.
Compound 3 1 R 2 98 PR 28 b o MEOBIIDRLER), oS MG Welic wi th an TGS
of 4.74 ~ M pydtogBnateduRgre(30 §§iY th YiRdir SRakdrer 2 Hatl#Bc.Mrhgormpound 35

inhibited the contractile response in aortic tissue with an IC-o of 8.5 p, M
and i n prost@idurte waadiltgred thraugitselitef and e filtnateEwassoncestratede ckhec onpounds

2 ! . ; free :
heny! ephr | nieSt8 Wes AT wif 20 MA0Rn ottt 8 dfvipngogs. The
sel ecti gy af.nghasqsxwmmsmﬁ A ESddriate W@ngg@ Zm ffect

upon PE induced increases in nean arterial pressur g. 33
Z 0 Al ~~ 2002100%9 s yéBowish' dit RO’ (dk d, BETib)e ' NMRWB00 MHz,
anest hetized _and catheterized to measure intraurethral pressure (1UP) in

the prostati €0&lDihBB (Mot Hir 4.88i (8, PHasZAPLM, N, 32 (Med dHir 383AUskdng a

cat heter pl aged,4 e a r | Ry L, dpiny red six
i.v. bolus d §e£2'?1r3%Hff<E%9n'gi%§rﬁ’o¥@%%ﬁ%@gm'ﬁngs'w(s'ojnégrfi%%'sh a
control agoneq-i);mQEsgwgr@m (MHYe. | UP and MAP were recorded follow ng
each dose until the IUP returned to baseline. The dogs then were @iven an

i.v. bolfs dose of the antagoni st conpound, followed by i.v. PE challenges
of ascendi ng doses, as in the contro:EE%%gBies dose-response curve. |UP and
MAP nmeasurenents follow ng 10 each P enge were recorded. The

ant agoni st conpound was tested over a dose range Q to 300 uglkg in
hal f-10g increnents. The interval between antaonioses was at |east 45
m n and three experinents were#f€ forﬂed dr c€ay St conpound. The graph

below illustrates the nmean per QntI genr e ct'Ng\n}J i npl UP and MAP for
Conpound 8. 15 ¢ OL mL ~a a 0.y 1j0 I0. 010070 1006\./0 Dose (uglkg, i.v.)

o
Cpd. 8

Piperazine 7 (8 g, 27.3 mmol) was dissolved in a mixture of
20 diisopropyiethylamine (14.1 g, 109.2 mmoi) and methyiene chioride (100
mL). The resulting light-yellowish solution was added slowly into a solution
of methylene chioride (50 mL), 2-phenoxynicotinic acid (5.87 g, 27.3 mmol),
EDCI (5.24 g, 27.3 mmol), HOBT (3.69 g, 27.3 mmol) and DMAP (50 mgq,
cat.) at 20 °C and stirred for 18 h. Water was added and the resulting
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Ef fects of Conpound 8 upon IUP and MAP at 3 ~glkg PE in dogs |UP MAP 34
WD 99/ 42448 PGT/ US99/ 03608 ' REFERENCES M Barry ~ C. Roehborg9 I\/&ﬁg

of Benign Prostatic Hyperplasia, 48 Annu. Rev. Med. 177-89 (1 B)

JF, Wi ttakW()dg/42$(U’lg J, and Berelowitz M (1991 ) Mol ecul ar @ﬁ,

o oy, " BeomifyfihRs 8getedidh BB ady e paR B ol iR Q{ﬁeetfé«ew Chi
G Shapiro Ewa§ﬁ§6 wWith N8OD Ly, Hirid@ (NaS TR andeddhcntiatdd . Tﬁég%aﬁkt \géswand

G uchowski C (1994) The aladrenergic receptor that nedi at noot scle
contraction purifiecrby colussm gheorhatography(SOsenethytgreathioridefadstarse b t he

Stoner E. Br MelapTPOHIE (8 o, 64Y9 55 smbitefears [l ort Wl 7 o CHCkbn wi th
Takahashi® ri TIMRIERpYAE, Coch 8B od f MFs, 2 1B A s 1385

Phar macol ogi gao @id dengq, QfHﬂlsHl)nmsq&rtasl&emqwtpﬂ)smumsa (ﬁ?d! ﬂt)' ng the
contraction of umanrgrostatl c urethra and peripheral artery.

Phar macol . 16387 (34 F)84.584m. i1sldh J8F (medrk)s. MmaMdH)LiBrﬁ:h(er @-ll)991 )

Mol ecul ar ch racter t o)
Phar macol . Oas &ég %%B( gg“)aazlﬁs Z’ﬂd“g)i 3g{ﬁ‘f 6B§ é@bﬁ%f beni gn
prostatic hy a@gh proaches to pharnacol ogi caI managenent . Fed.
Proc. 45: 268%[;?}@%0?1 alprasawa A, Horie K, Tanaka T, Takagaki K, Mirai
M Yano 1D and Tsujinoto G (1993) Coning, functional expression and tissue
di stribution of human 35 ~ ~ ~1 G 2002 WD 99/ 42448 PCT/ US99/ 03608 cDNA f or
the al c-adrenergic receptor. Bi ocherﬁx@‘!’ﬂ@s. Res. Commun. 195: 902-9009. ,
Lepor H and Rigaud G ( 1990) The efficacy of trangurethral resection of the
5 prostate in nen with noderate synptons of pro sm J. Uol. 143:
533537. Lepor H, Auerbach S, as- Baezy A ¥992) A random zed,
pl acebo controlled nulticentér { udﬁ of thg ef*lccy and safety of
terazosin in the 10 treatnen ' &t/gtlc erplasia. J. Uol.
148: 1467-1474. Lepor H (1995)cp- g ockade for beni I;ﬁppr ostatic hyperplasia
(BPH) J. din.

Cpd. 9

A mixture of compound 2 (900 mg, 3.07 mmol), 2-chloronicotic acid
15 (485 mg, 3.07 mmol), EDCI (589 mg, 3.07 mmol), HOBT (414 mg, 3.07

mmol), DMAP (cat.) and N,N-diisopropylethylamine (2 mL) in methylene
chloride (20 mL) was stirred at 20 °C for 20 h. The mixture was

concentrated, diluted with water and extracted with ether. The organic layer
was dried (Na,;S0,) and concentrated. The product was purified by column

20 chromatography (silica gel) to yield 580 mg (44%) of compound 9 as a white
foam: MS (ES) m/z: 433 (MH")

Example 10
= OH NQ
Ny I “\)\/G o
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.Endocrinol. Metab. 80: 750-753. 15 Marshall !, Burt RP, Andersson PO
Chapple CR) Greengrass PM Johnson G, and Wllie M5 (1992) I-ﬂrﬁarAUG 2002
alc-adrenoceptor: functional characterisation in prostate. 8r. J.

, Phar macol . 1\Q®®4¥48 Suppl. Dec. ):327P. Marshall |, Burt RP)PEGRAISENEIENS e
CR (1995) Noradrenaline contractions ofpd01buman prostate nedi ated by alA-
(alc-) adrenoceptor subtype. Br. J. Pharmacol. 115: 781-786. Mebust VWK,
Hol t grewe HL, Cockemixtamxof sgamprendrs(43ang,10.8 anmpladsmethoxypherxy (124

rostatectony: i di at e .and postoperati coO i catj.on oqperative

B oty of 15" e+ T ERGS ang GHRdrcar Banale & i T 4 gvaoh &8 N ERRS s Ly o1
,141: 243-247; i 9 i ’ﬁ% j i Medi cal
and m ni mal | ysn I nt\%gq rl\%ﬂgrlrzzegﬁ hegme E’%P !t@ﬁsﬁr : %fca%lgﬁmé@'ﬂazs 99|- 389.
36 2 ~ B~~~ aHad I B Hikise WaENSAHERHbARh Btinen. The@EXiraét wasdiziddenker JM

Perez DM Gaivin RJ, R ek RP, and G aham RM (1992) GCenom ¢ organi zati on and
expr essi on of(N2280aL,AR¢ canceptsatesh ctha produstyas purified ygoluonem 267:

21936- 21945. | , ] ' o \W.I son. KH,
VWr man NP) Ca'ﬁiﬁg'&?mdo}gpﬁﬁé%@gg%%E)qu%gs?gﬁﬁ%uggﬂq\/@ﬁh%)\%ﬁ@“ﬁ and
Bai l ey DS (1%8am: GueiE®) mnd sehammyol ogi cal characterization of human

al pha-1 adrenergic receptors: sequence corrections and direct conparison
wi th ot her species honol ogues. JPET 272: 134-142. 10 WlliamD. Steers &
Bur khart ,Zorn, Beni4n Prostatic vaer%léa ila, -f” D sease a-Month (M
Greenbeer’éer et al. Eds., 1995). Wein "?'ﬁpﬁl—l Trivedi P, Tan CP, Mtra S,
Per ki ns-Barrow A, Borkowski D, 15 Strader CD, and Bagywne M (1994) d oni ng,
expression and characterization of human a adrenerd

and al C. Biochem Biophys. Res. n. &L
RS, Huse DM Deverka PA and Ost (1H93 Thg 20 of prostatectony
tare . ~825- 33%~ Wennberg JE, Roos

for benign prostatic hyperpl asi ay X
N, Sola L, Schori A, and Jaf fFen\R NHO®7) Use of clains ldata systens to
rtal ity and reoperation follow ng

eval uate heal th care outcons
prostatectonmy. JAVA 257: 933-¥36. 25 Yamada S, Tanaka C, Kinura R, and
Kawabe K ( 1994) Al pha 1 adggnoceptors in human prostate: characterization
and binding characteristics of al pha 1-antagonists. Life Sci. 54:

1845- 1854. Cpd. 11

A mixture of compound 2 (100 mg, 0.341 mmol), niflumic acid (96
mg, 0.341 mmol), EDCI (65 mg, 0.341 mmol), HOBT (46 mg, 0.34 mmol),

15 DMAP (cat.) and N,N-diisopropylethylamine (0.23 mL) in methylene chloride
(2 mL) was stirred at 20°C for 20 h. The mixture was concentrated. The
product was purified by column chromatography (silica gel) to yield
compound 11 (101 mg, 53%) as a foam: MS (ES) m/z: 558 (MH")

20 Example 12
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37 ~ pUG 2002 What is clained is: 1. A conpound of Fornula I /2{, mﬂ@
NN~N~NJ ORz R, X O5 5 R is hydrogen, halogen) C, .sal koxy, ﬂj

or C, _salkyl; Rz is C, ~alkyl, substituted C, .sal kyl where the al kyl
substi t uent svaes2ugsdependent | y sel ected fromone or nore hal opefsisoshdscos

phenyl , substi tutgqn&{]_ﬁ.@yd %&&(Wﬁér‘ 853%)'5“"1‘&2'{1? Z4are I ndependent |y

sel ect ed fromone or nore nenbers Up consi g of C, _sal kyl,

C, _5al koxy, am@rd ithio rad:hels- ArborprEtid. (92 ahlyD.34r
phenyl C, _5at kyl r\/\pk?eérﬁgt )p? l%4§gu st?t uenlts( aceblynde ewmetﬁt T%/Bgrefgsct ed

from one or mg; 6. %nmd) d‘ﬂOB M@, 0.84 memot)i BMAP (gat t.5andW,N-hal ogen,

[T the hashednaRTePY BRI (Y29 it i mibihyientiroielids co i uss Sirspaatng ko?zﬁ
s hydrogsn, 28 fpldovh) THEARMHe ol Kdr'\cé?{tra‘ié@St'l"HeUé%LE B sty | 25

where the phenyl substitutents are 1 ndependently selected
menbers of t beluprochromategraphydsilica @el)Hal yigid, co@mgmah&d?y(uamig, 70%) as

trihal oC, _sal kyl ~ )~ 0 R5 is C, .sal kyl, substituted C, . sal kyl
where the al ﬁ)fpa@uﬁ%(ﬁét)é'ﬂdzsyg? iM%Hependently sel ected from5 one or nore
hal ogens, phenyl, substituted phenyl

Example 13
Z OH N’@
Ny | n\/K/"(\) OY
10 e ©
Cpd. 13

A mixture of compound 2 (100 mg, 0.341 mmol), 2-methoxynicotinic
acid (52 mg, 0.341 mmol), EDCI (65 mg, 0.341 mmol), HOBT (46 mg, 0.34
mmol), DMAP (cat.) and N,N-diisopropylethylamine (0.23 mL) in methylene
15 chloride (2 mL) was stirred at 20°C for 20 h. The mixture was concentrated.
3% K,COs.q Was added and extracted with ether, dried (Na,SO,) and
concentrated. The product was purified by column chromatography (silica
gel) to yield compound 13 (32 mg, 22%) as a foam: MS (ES) m/z: 429

(MH")
20
Example 14
OCH NQ
N3 \/'\/3@ OY
Cpd. 14
25

Compound 1 (0.8 g, 2.5 mmol) was dissolved in 50 mL of anhydrous
THF. The solution was cooled to 0°C and 2 eq of 60% NaH (0.2 g, 5.0

24



where the phenyl substitutents are independently selected fromone or nore

menbers of the group consisting of C, ~al kyl, 10 ~ hydrogen, @@Mﬁ?ﬂﬂz

hydroxy, C, $al kyl, substituted C, _8al kyl where the al kyl substitutents are

. i ndependent I‘\/’Ogé‘ﬂé@c ed fromone or nore hal ogens, C, sal koxy, PGRI$29/03608

C, . sal kyi am fsmoljlwas_sitledy | Fiie solutidh was stittdtyior 2000y and G.5 &4l df@pgar bonyl

aryl carbonyl, nitrite, am nosul fonyl, C .Salkyl sul fonyl, phenyl sul fonyl,
dees

and subst it u{@83thSf Mok wasia cTheneeastionymixturevas stirsed at 8;°€ for

i nd dent | tod, | he, 20 i St i f

C el kot hyadheNaR B geAS RICAsE a of BFRb (0.3 R oot iR 3naBe: | L ut e

phenyl C, . Sal lpykturd @8 s&h@d%?aﬁbw%w%.' THE PBActIGH Wab r@%@%ﬂ&&feﬁwsﬁe' ect ed
ft o] , . ~al Ky ydr ogen,

from 25 one or nore man'bers 0 e group consisting

hal ogen, SydiNHC|, tbe. sehidng wassenaporatede dndihenbgubous ayer iwas whshed
substitutents are jindependentl el.ect f {om one or nore hal ggens, 30

C, . Sal koxy, M%?tW?ejg"aaﬂ9T'ﬁﬁ¥$§; dﬂ?%?ﬂéa{fﬁy) ﬂﬂgﬁeﬂcgﬂt@ﬁdky"%r bonyl ,

C, . sal koxycar, i : —~ ! | fur or NH;
phar maceut i ch yééc%% gmég@'afégn}%@}rggﬁt%gﬁg (%ﬁg'gé 0|)Ztg§@?lg,s&r acenic

m xtures, as cofrpound A((169ig) B3A6): MB(ESY m/22 338 MK gnpound of claim 1
wherein R3 is oxygen. 3. The conpound of claim1l wherein R3 is hydrogen or
hydroxy. 10 4. The conpound of claim3 wherein R~ is hydrogen) hal ogen, or
hydr oxy, 15%2 i s phenyl or C-~.6alkyl, %’*mli ??.schyl or hydrogen, and RS is
C~. ~al kyl';” phenyl or substituted phe AMRIR is sulfur or oxygen. 15 5.
The conpound of claim4 wherein R is hydroge R2 is C, _balkyl, R3 is
hydroxy, R4 is hydrogen, RS is substituted p and X i s oxygen. 6. The
compound of claim1l wherein R, is hydeagenNR2¥¢s i-propyl, R3 is hydroxy
or hydrogen, R4 is hydrogen, Rsa;,\s phen \y}t sgpstituted phenyl 20 where

t he phenyl substitutents are indep&ndently sel eCc¢ged from one or nore
menbers of the group consisting of C, .sal koxy, halogen, diC, . Sal kytam no

C, _sal kyl, and hal ogen substituted C, _gal k,?:/é, and X is oxygen. 25 7. The
compound of claim1l where R, is hydroﬁéﬂq- is i-propyl, R3 is hydroxy, R4

i s hydrogen, RS i Xl swas 4 : I mfﬂ he
chirat carbon is 2.06@8&”02'30 IA% 2o§§%@§'ﬁ'ﬁ§?’§iﬁ§g’u ca dcszi)%%gﬁt 'on
cont ai ni ng art.@iimal) and 10% LPHE (8.13 g) in MeOH (5 mL) and the mixture was

15 hydrogenated under H; (50 psi) in a Parr shaker overnight. The mixture

was filtered through celite and the filtrate was concentrated. The residue
was basified with 20% NaOH and extracted with methylene chloride (3x).
The combined organic extract were dried (Na,SO,) and concentrated to
give a yellow oil at quantitative yield. MS (ES) m/z: 308 (MH").
20
Example 16
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conmpound of Forrmula I. 9. A pharnmaceutical conposition of claim 12 where
the effective dose of a conpound of Formula I is about 0.1 to abmw
ngl kg. 10. A pharmaceutical conposition of claim12 where t he@sfl f i

dose of a conpoypdspf Formula 1 is about 0.01 to about 1.0 nulgegmdbdossos
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Example 18

Cpd.18

Piperazine 7 (150 mg, 0.51 mmol) was dissolved in a mixture of
diisopropylethylamine (0.35 mL) and methylene chloride (2 mL). 2-(4-
Methylphenoxy)pyridine-3-carbonyl chloride (126 mg, 0.51 mmol) and
DMAP (cat.) were added into the above methylene chioride solution. The
mixture was stirred at 20 °C for 16 h and concentrated. The product was
purified by column chromatography (silica gel) to yield compound 18 (146
mg, 57%) as a foam: MS (ES) m/z: 505 (MH").

Example 19

Ph._N._A_C
Cpd. 18

A mixture of (S)-(+)-epichlorohydrin (10 g, 108.1 mmol, Aldrich, 97% ee)
and benzylamine (11.57 g, 108.1 mmol) in hexane (40 mL) were stirred at
20 °C for 62 h. White solid precipitated. More hexane (~ 350 mL) added,
stirred for 20 min. and sonicated to break the big chunks of white solid. The
white solid was collected by filtration and washed with hexane, dried under
vacuum to give 19.8 g (92%) white solid. The white solid was recrystallized
from EtOAc/hexane to give 17.76 g (82%) of 1 as a white crystallined solid;
'H NMR (300 MHz, CDCl3) 8 7.31 (m, 5 H), 3.88 (m, 1 H), 3.79 (m, 2 H),
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oc O
Ph._N._A_CI
Cpd. 20
Boc;0 (11 g, 50.1 mmol) and triethylamine (10.12 g, 100 mmol) were
dissolved in THF (25 mL) and cooied to 0 °C . The amine 19 (10 g, 50.1
10 mmol) was added in portions and stirred for 20 h while the temperature was
warm up to 20 °C overnight. The solvent was concentrated in vacuo and
water added. The mixture was extracted with ether (3x), dried (Na,SQ,4) and
concentrated. The crude residue was recrystallized from EtOAc/hexane to
give 9.9 g (66%) of 20 as a white crystallined solid. The filtrate was
16 concentrated (3.1 g as oil) and more product was purified by column
chromatography (short column, 8 cm height of SiO,, EtOAc/hexane as
solvent). The oil was recrystallized from EtOAc/hexane to give another 2.78
g (18%) of 20 as a white crystalline solid; [a]o®® = -10.20 (c = 1, CHCls); 'H
NMR (300 MHz, CDCl3) & 7.22-7.36 (m, 5 H), 4.52 (m, 2 H), 4.30 (brs, 0.5 H),
20 3.96 (m, 1 H), 3.36-3.97 (m, 4 H), 1.47 (s, 9 H); MS (ES): 322 (M+Na); Anal.

Calcd. for CysH22NO;CI: C, 60.10; H, 7.40; N, 4.67. Found: C, 60.26, H, 7.42,

N, 4.63
25 Example 21
Boc OH (\NQ
Ph _N_A_N_J OY
Cpd. 21
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extracted with ether (3x), dried (Na,SO,) and concentrated. The product

was purified by column chromatography (short column, 8 cm height SiO,,

EtOAc/hexane as solvent) to give 10.22 g (63%) of 3 (~100% ee, Chiralpak

10 0D 4.6 x 250 mm. 1 mUmin, 254 nm, mobile phase: 90/10/0.1 of

hexane/IPA/ 0.1% diethylamine) as a yellowish oil; '"H NMR (300 MHz,

CDCl3) 8 7.26-7.35 (m, S H), 6.91 (m, 4 H), 4.68 (d, J = 15.6 Hz, 1 H), 4.59

(m, 3 H), 3.95(m, 1 H), 3.35 (m, 2 H), 3.11 (M, 4 H), 2.75 (m, 2 H), 2.54 (m,

2 H), 2.38 (m, 2 H), 1.45 (m, 9 H), 1.34 (d, J = 6.1 Hz, 6 H); MS (ES): 484

15 (MH").
Example 22
Ho OH K\NQ
Ph N AN o\(
Cpd. 22

20 A mixture of compound 21 (233 mg, 0.48 mmol) and 25% TFA/methylene
chloride (3 mL) was stirred at 20 °C for 18 h. The solvent was concentrated
in vacuo and the residue was basified with 20% NaOH (aq), extracted with
methylene chioride (3x), dried (Na,SO,) and concentrated to give 174 mg
(~95%) of 22 as an oil. Used directly without further purification; MS (ES):

25 384 (MH").
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short column (5 cm height of SiO,) to give 63 mg (54%) of 23 as a oil; {a]o>°
10 +23.6° (c = 1, CHCI3);1H NMR (300 MHz, CDCI3) 5 6.91 (m, 4 H), 4.59 (m,
1 H), 3.76 (m, 1 H), 3.12(m, 4 H), 2.83 (dd, J = 12.7, 3.7 Hz, 2 H), 2.82 (m,
1 H), 2.25-2.68 (m, 8 H), 1.34 (d, J = 6.1 Hz, 6 H); MS (ES): 294 (MH").
BIOLOGICAL EXAMPLES

The biological activity and selectivity of compounds of the invention

{

15 was demonstrated by the following assays. The first assay tested the ability
of compounds of Formula | to bind to membrane bound receptors a1.-AR,
alp-AR and a14-AR.

Example 24
The DNA sequences of the three cloned human a1-AR subtypes have

20 been 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-

25 PCR amplification of each subtyre to obtain cloned cDNAs. Human poly 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
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human hippocampus, a14-A human hippocampus. The resulting cDNAs

10  were cloned into the pcDNA3 mammalian expression vector (Invitrogen
Corp., San Diego CA). Each DNA was sequenced for verification and to
detect any possible mutations introduced during the amplification process.
Any deviation in sequence from the published consensus for each receptor
subtype was corrected by site-directed mutagenesis.

15 The three o.1-AR subtypes (a, b, d) were transfected into COS celis
using a standard DEAE-dextran procedure with a chloroguine shock. in this
procedure, each tissue culture dish (100mm) was inoculated with 3.5 x 10°
cells and transfected with 10 ug of DNA. Approximately 72 hours post-
transfection, the cells were harvested and COS membranes were prepared.

20 Transfected COS cells from 25 plates (100mm) were scraped and suspended
in 15mL of TE buffer (50mM Tris-HCI, 5mM EDTA, pH7.4). The suspension
was disrupted with a homogenizer. It was then centrifuged at 1000xg for 10
minutes at 40 °C. The supernatant was centrifuged at 34,500xg for 20
minutes at 4 °C. The pellet was resuspended in SmL TNE buffer (50mM Tris-

25 HCI, 5mM EDTA, 150mM NaCl, pH7.4). The resulting membrane preparation
was aliquoted and stored at -70°C. The protein concentration was
determined following membrane solubilization with TritonX-100Q.

The ability of each compound to bind to each of the a1-AR subtypes
was assessed in a receptor binding assay. [125l]-HEAT, a non-selective a1-

30 ARigand, was used as the radiolabeled ligand. Each well of a 96-well plate
received: 140 uL TNE, 25 uL [1251]-HEAT diluted in TNE (50,000 cpm; final
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concentration for select compounds of the invention in all receptor subtypes.

# R, '/\N
N | H\/|\/N\/' o
N \Rz
X o]
Rs”
TABLE A
1§ Cpd. X R, R, Rs ala alb aid
3 O i-propyl OH Ph 1.5 909 211
5 O i-propyl H Ph 0.64 151 40
8 O i-propyl* OH Ph 0.76 668 81
20 35 O i-propyl** OH Ph 10.2 889 314
10 O i-propy! OH 4-OCH;-Ph 2.4 1910 131
36 O i-propyl OH  4-F-Ph 1.5 1182 148
37 O i-propyl OH 3-CI-Ph 0.91 952 180
38 O i-propyl OH 3-N(CH,),-Ph 2 972 56
25 39 O i-propyl OH 2-CH;-Ph 1.1 730 1.7
40 O j-propyl OH 2-OCH;-Ph 1.7 580 2.2
1 NH i-propyl OH 3-CF3-Ph 25 1020 79
12 S i-propyl OH 4-Cl-Ph 26 806 299
41 O i-propyl OH  4-CH;-Ph 0.52 928 21
30 42 O i-propyi OH  4-CI-Ph 1 838 74
43 S -propyl OH Ph 2 1220 70
18 O i-propyl* OH 4-CHa-Ph 0.51 290 50
27 O i-propyl* OH 4-Cl-Ph 0.86 791 57
28 O i-propyl™ OH 4-CH;-Ph 25 361 969
35 29 O i-propyl H 4-CH;-Ph 0.27 >2000 43
30 O j-propyl OH 3,4-di-C)-Ph 2 2251 56
31 NH i-propyl OH Ph 25 736 25
32 O CH, OH Ph 30 1570 147
13 O i-propyl OH CHs 3.5 >2,000 191
40 33 O i-propyl OH 4-(CH3),C-Ph 33 >2,000 78
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10 invention for prostate tissues over aortic tissues as well as their antagonists
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
compound effects on vascular smooth muscle contractility (a1,-AR and o14-

15 AR) were compared to the effects on prostatic smooth muscle (a1,-AR).
Strips of prostatic tissue and aortic rings were obtained from Long Evans
derived male rats weighing 275 grams and sacrificed by cervical dislocation.
The prostate tissue was placed under 1 gram tension in a 10 mi bath
containing phosphate buffered saline pH 7.4 at 32 ° C. and isometric tension

20 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 norepinephrine-induced
contractile response by 50 % (ICso) was determined. Compound 3 inhibited
the contractile response in aortic tissue with an ICso of 4.74 uM and in

25 prostate tissue with an ICso of 0.143 uM. Compound 35 inhibited the
contractile response in aortic tissue with an ICs, of 8.5 uM and in prostate
tissue with an 1Cs of 0.18 uM.

Example 26
Select compounds of the invention were tested for their ability to

30 antagonize phenylephrine (PE) induced increases in intraurethral pressure in
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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were initially administered six i.v. bolus doses (1 to < 32mg/kg) of
5 phenylephrine (PE) to establish a control agonist dose-response curve. 1UP
and MAP were recorded following each dose until the IUP returned to
baseline. The dogs then were given an i.v. bolus dose of the antagonist
compound, followed by i.v. PE challenges of ascending doses, as in the
control agonist dose-response curve. IlUP and MAP measurements following
10 each PE challenge were recorded. The antagonist compound was tested
over a dose range of 3 to 300 ug/kg in half-log increments. The interval
between antagonist doses was at least 45 min and three experiments were
performed for each test compound. The graph below illustrates the mean

percentage reductions in IUP and MAP for Compound 8.
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@\of one or more members of the group consisting of Cy.salkyl,
C.salkoxy, and trihaloC,salkyl,
15 phenyiC,.salkyl,
or substituted phenylC,salkyl
where the phenyl substituents are independently selected from
one or more members of the group consisting of C,.salkyl,
halogen, C,.salkoxy, and trihaloC,.salkyl,

20
Rs is hydrogen, hydroxy or Cysalkoxy if the hashed line is absent or
is oxygen if the hashed line is present;
R, is hydrogen, C.salkyl, phenylC,.salkyl or substituted phenylC,.salky!
25 where the phenyl substitutents are independently selected from

one or more members of the group consisting of Cy.salkyl,

C.salkoxy, and trihaloC,.salkyl;
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30 C..salkoxy, amino, Csalkylamino, diC,.salkylamino,

Csalkylcarbonyl, C,.salkoxycarbonyl, and nitro;
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15 5. The compound of claim 4 wherein R, is hydrogen, R; is Cy.salkyl, Rs is
hydroxy, R, is hydrogen, Rs is substituted phenyl and X is oxygen.

6. The compound of claim 1 wherein R, is hydrogen, R, is i-propyl, Ry is
hydroxy or hydrogen, R, is hydrogen, Rs is phenyl or substituted phenyl
20 where the phenyl substitutents are independently selected from one or
more members of the group consisting of C,y.salkoxy, halogen,
diCi.salkylamino C,.salkyl, and halogen substituted Cy.salkyl, and X is

oxygen.
25 7. The compound of claim 1 where R, is hydrogen, R; is i-propyl, R; is

hydroxy, R, is hydrogen, Rs is phenyl, X is oxygen and the

stereochemistry of the chiral carbon is S.
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9. A pharmaceutical composition of claim 12 where the effective dose of a

compound of Formula | is about 0.1 to about 25.0 mg/kg.

10. A pharmaceutical composition of claim 12 where the effective dose of

a compound of Formula | is about 0.01 to about 1.0 mg/kg.
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