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ANTAGONI STS USEFUL | N THE TREAT PJROSTATI r HYPEEE&@?M@&5|ELD
OF THE | NVEXRP#4245Thi s i nvention relgies to a series of phthail

aryl pi perazi ne derivatives) pharmaceutical conpositions containing them as
wel | as processes and internediates used in their manufacture. The
conmpounds of the invention selectively inhibit binding to the al,

adr ener gi ¢ r eRRITALIMIPE: aRYLPMHERAZINES BScALPHA 1 AREGEPTORNI gn

prostati c epARGRISTSATSIORGN IAOTHECTIROATMINT GF BENIGNFROSTATHC! ul in
the treatnment of this disease. BAQWAMI gn prostatic hyperpiasia
(BPH), a nonmalignant enl argene t kS the nost common
HEER R THE BVENTION

beni gn tunor in nen. Approxi mat €l er than 65 years have
sone degrep of BPHTHgirvehtion felgfesitBesserids mtﬁmmdélargrgﬁ%raﬁﬁept ons
consistent with bl adder outlet obstruction (Hi eble and ine, 1986). In the

U.S.) beni gn gdedvatives pivarmacewticabcompositieny cortaining tham asspeihas bl e f or
nore surgery than di seasges, of any other.organ in ren ov t he age of fifty.
There are tvoPLerpBRamIE Brermsdites uped ittt inei\dhing c TheoMmRA9S 56 e
static CONPONgRY inverfivh ée%&iob@riemﬁﬂrﬁndaﬁgWmeO&P.Sé@rbﬂeag{iéP&cepw, gh may
result in conpression of the urethra and obstruction to the flow of urine
from t he bl addeceptOhwhigmbas keermplicatad indbeahign prostatic byparpiasieoh$isuctscl e
tone of t bl adder neck and the..prost itself (whijch interferes with
enpt yi ng g‘? t Hae GPTWRS s&%pp@eqﬂ%&npg&gﬁnrﬁbeg{eﬁq&eml ngésng'ﬁﬁ?ie'receptors
25 (al-ARs). The nedical treatnents apgdiedROUND 8PH address these

conponents to varying degrees, and the therapeutic choices are expandi ng.
Sur gi cal treatnent Bgnignpsosiatin byperplasiastBRH) acwmseaiigmant enBFgernent afncl ude
transurethral es i . t TU transurethral incisipn of
the prostate (rorBysteln i ing BEeLetiinBhpeniar iror AR LRpereRmasBll ToRr v o,
30 stents and dfftiahendidérithan 65 YBBrs RavdSorhb legrés>df BPPRANEE A thifdbf thaké ent S
wi th BPH and approxi mately 320, 00D TURPs were perfornmed in the U S. in 1990
Cmumi—— 18 men have choigal SRl cansisient wiibblagdgo et aptastihdigtle: ost
of $2.2 billi ' : : : oy or
most men v-i t%hsc{/&n%{%ﬁgtblegi Bgl—tlﬁgg'ggf'ohgré a?@WSE?Egﬁ'%%%%%?ﬁ%ﬁ@a% not
have a sati sf aregegponsibletfor mope surgery (Hamdiseases ¢t arpucthed 0N, in men
Conplications | ncItHde ret ‘rgﬁgr ade ejacul ation (70-75% of patients), 5

i mpot ence (S-fb%r, 559?006 Tétive uri nary tract infection (5-10%, and sone

degree of urinary iTiéretaraews comporents\bIBRI, & 6talic- andld @9hamiciédrisdarient.c,
the rate of reoperation is apg,rom mately 15-20%in nmen eval uated for 10

years or RBngethe si@ticrampaneny|s ‘?“915’8@0%’9%539@“#%9@5‘@‘?@?"‘&%?*%@%3,
: . . : _ Cohi
there are Somegpgg?ggﬁﬁ’%s% Wh%mr%fg\@?ﬂﬁ%%trh%ﬁL@WCH&PHPW&O@S this

condition. Finas osca~', Me I'S one suc erapy whic
i ndi cated for theebladdert nBre dyriamsigroompomentisBitie toTihcreased gmaoth mustjeet i ti ve

conver st on_of EDE NS Bistier FOHK rA Tnd BidstetedissR0ARA AisTsretmfic o1 and
(Gorniey et alemphfRgbf tHd biadas eAHIS HRJISRIINABAA 1t SdrBReigirek2ptors OF

mtogen for prostate growh, and agents which'inhibit 5a-reductase reduce
the size @5 t heipAls)ailbedanedicaljreaiments anailpblefor BPH gddress thessst at i ¢

urethra. Although finasteri i t S5asreductase i.nhibitor _and causes
a marked decr e%%gp?ﬂe'g%rty%agﬁ%é ??érse%g %@%%ﬁ“ﬁgﬁﬁ%ﬁ@ cg}mce are-expancrljlng.
di hydr ot est ost er oneSurdicalrezimentBstiirst Rldresd fhecdtaNe cbmpbhedt of BPH and
synpt omati ¢ BPH gOesterI ing, 1995). 20 The effects of finasteride take 6-12

includg Wansurgtngakresestian ofitba prostate (THRR), tiansuraibiabncisien

nont hs to becoine

the Use of - adt ShiFgrstae LTUID Ebén BRABAGEIIE bellodh AMaeBBR ChB bRRRR act
by decreagigng &femts BRaUdsemnaddtiont OTURPIIS tHeplefstrad Bebihéntdbepatidrits jhth. A

variety 25 of al-AR biockers (terazosin 'grazosi n, and doxazosin) have been
BPH and approximately 320,000 TURPs were performed in the U.S. in 1990
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investigat ed for the treatnment of synptomatic bl adder outl et ob?t wgit @Pn
due to BPH, with terazosin (Hytriri', Abbott) being the nost ex (9 \] "y
studi ed. Al wWmesraathe al- AR bl ockers are wel I-toI erat ed, apporusywbmby

undesi 1 abl 6 SoTES R0 s By S P AR AT el o AT AUGRH en Fiive,
ol 1995‘@*”‘%“8*”%"??*“%%&??5?@'gp@“@@‘?’?%’“iﬂ%ﬁ&?uééﬁ oot

conpari son tpatiehts denot thaok assatistatitbnytlong-tetrh eutcbmidR( leparidnaoRiggedt s have a
nore rapid onset of action (Steers) 1995). However, their therapeutic

effect, as mE20)r &Proplicationsunciude retrpgrﬁéeﬂawlemrs@&@%@f pafieniBak

ant agoni St o etsited (s A0A3 B Gpotiafive SrnelBirad Preiin (PUORF A9 fhéice case
the tone of qP&k bﬁné?@ﬁc@nﬂ%@?ﬁjﬁ@@%u&f’eﬁa‘la1'98f9) Of:uhh%[rﬁal'%r“c“ve

synptons. Adrenergic receptors are t hroughout’ t he body play a

dom nant r ottbeiratet diereoperation isfapproxiohapelg I5:20% inasen evalogtext foo10 prostrate
function and ot her processes (Harrison et al., 1991 ). However) 10 there
are a numberY&&s of r{YWeppberg&babr 1980k ypes: al a AR al b-AR and ald- AR

(Bruno et ai., X rao et
al ., 1992; Schw n/%;ae':tt ﬁ(a&IH §M&c§@% a"c%%?égt ré%?é‘é@r{&ﬁ%b the%aﬁ%se\rnﬁﬁﬁﬂt abs
have chaoactaddrees!thestatit- -oinsponenk ofithis ponditioh e Flinas‘twm (Prostar’| Méren)i gand

bi ndi ng, and nol ecul ar biolo |cal_techn|3ues (Forray et al., 1994; 15
Hat ano et alls onggsuch therapywhichtis indicated 9'2"“%?%‘%’1‘ ok symptomatimBPHyamada

that the al: iR LERfs BebifnPe hERa Y PR SrPediciate Wik fan "
prostatic snepbns§bcic? the CoRRélisiirfsr teSitisterbhe @0 diiydrdtestdsterone- mTI’i@SE
findings suggest that the devel opment of a subtype-selective al;

ant agoni st nprgstate giand (Garrleg et aheﬂa%%htﬁ)mmqteaps@wmeepagemto\/be the
reduced ,si de effecis fO{ t he tfeat nt o ENTIO\I The

compound® of MBlRY SHGRRTH{ar GHOSBIE IV 37 RREM SN DI Bg-fegu
ant agoni ze t/aBtihY ik 6f 18 8sERPBRY AR i AGWEIckigh thely raéaf?é ostat e

ti ssue over aortic tissue. such, these represent a viable treat ment for
BHP wi t hout utethral d@lthridgtcﬁsas!emisaa pdtenit Ha-teduatasglinhiRitaneadaauses a The

001 42445 PCTREIESDISERToRD SerhoRpy %sweﬁoacemﬁeﬁorﬁ&f qihydigiesiosisarers Ra -

N~E BA O Wh
-5 54 © W g R e el Gty 1055

subst i t @6nt sTlae effentheqafefm&aieer takieci:1 Edncbmtbmtc) hecomerayidentnsfon manyo

phenyl, substitute hen where the hen subs ents are independently
sel ect ed fromebﬁbe fﬁ?)ﬁ“ tt %%rﬁy 1Eﬁ??';sti ng of G, .Sal kyl,

C, _5al koxy, and trhBaypamié %bhibbneﬁﬁompﬂw:,@ beéwH Kddines8éd by the use of
adrenergic receptor blocking agents (ax1-AR blockers) which act by
decreasing the smooth muscle tone within the prostate gland itself. A variety

25 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 a.1-AR blockers are well-tolerated, approximately 10-15% of
patients develop a clinically adverse event (Lepor, 1995). The undesirable

30 effects of all members of this class are similar, with postural hypotension

being the most commonly experienced side effect (Lepor et al., 1992). In
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substituted phenyl C, . sal kyl where the phenyl substituents are in ﬁ F?tly
sel ected fromone or nore nenbers of the group consisting of C, . kylf U

hal ogen, C, . sal kox and trihal oC, . Sal kyl; 20 R3 is hydrogen, hydrox

C, _sal koxy MO%¥&48ashed line is absent or is oxygen if the Wﬁ%&?”ﬂ%% i s
present; R~ cembadsmrgw\)heCBaereUkl;ztla,seprNabyd):@ thead kAR biockihg bigentseathve a
phenyl C, sal kyl 25 where the eng substitutents are indep enden'gﬁé

sel ect ed fr omose&apid qnsleéOf@ﬁﬁ@mé tgers, h@géa.otrmam; faenrrtbebap@tlc kgl )

C, _bal koxy) and tri hal

PCTI doso5] 03B8meesured Ry BLRYEmaRi o des sYIRIE sy ore-20d 1Rs Peakapioent fRw

C, . ~al kyl Fét@ fsb@o&éﬁ%’i (mé“,},%qg%g are independently selected from one

or nore hal ogens, sal kyl am no, di C, . Sal kyl anm no,

C, _sal kylgzar bon~~The us6. of%m-maﬁwg@myé in thiettrédtmend of BFtH i refifted 9o

hydr ogen, hal ogen, hydroxy, C,.~alKkyl, substituted C,.~al kyl where the
al kyl substi thﬁlream&tydﬂéiaqlﬁéﬁ%H’lﬁhﬂwfﬁbe@tleﬁmmmm&clarleadmg thaélfens,
10 C, _sal kox kyl am no | a C, .sal kyl car bonyl ,
& saTkoxycabbbRyabstcliye Symptae, Mga%gwcqvi?rageéﬁ?bmmng Gheryl
substituted |

ubstituted Godgplayla WBRikaritel Girttte SR bt BloR Sreditie HQ%BP&SB;ﬁ%%hé!n

sel ected from nor e h ogens am no an no,

di C, _sal kyt aprdWatﬁurmlbh)dr!mobmn}drocéisg§a(Hhmcraetb@InyI991<)r H_dvtrer\@'r, Ais
ni trogen (%r carbon; 20 B is nltrogen or carbon; Eis nitrg&in or carbon; 25

with t helGr othese ard anwnber eheloped a1-AR receptor subiyipesgeh-Alharlediftandcal | y
accept abl e salt reof ;. and reoi so cem c_m xture s well as
enanti oners ?E ryno ghyak 't‘]%éf 2y, %E\/%nt‘lgéa E'Hﬁ?@ I%ttaésﬁaﬁg'r maceut i cal

Tt 1o o, eSS, Sk
associ at ed wof rabshmveléharactenzed the a1-ARs in human prostate by functional,
radioligand binding, and molecular biological techniques (Forray et al., 1994;
15 Hatano et al., 1994; Marshall et al., 1992; Marshali 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
the development of a subtype-selective a.1,-AR antagonist might result in a
20 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
receptor, antagonize the activity of said receptor and are selective for
25 prostate tissue over aortic tissue. As such, these represent a viable
treatment for BHP without the side effects associated with known a1-AR
antagonists.

The invention includes compounds of Formula |



5 z ~ f~ ~;~~, ua2 WD 99| 42445 PCTI US99/ 03694 adrenergi c receptpr!'= ;i)
consi sting of admnistering an effective dose of a conpound of Fornula | to
a mammal . TRix%0ls ?vgntl on al so contenplates a nmethod of treatp @g,ggm;;gﬁ
prostatic hyperp aSia consisting of adm nistering an effective dose
conpound of Formula | to R2mammal . 5 Aside from conpounds of Fornula I,
this invention contenpl ate Oj nt er nedi at e conpoynds of Forrml all and
Formula Il1l. These inte i at e useful in sar at Ren of conpounds
of Formula 1 and are ag E: ~§, 0 NE Fﬂqr‘iﬂﬁorrrulall
wherein Rs is hydrogeny/\hal ogen, _C_sal kxy, phydr , Ur‘(‘C 6al kyl; RO is
C, ~al kyl, substituted C, .sal kyl 15 where the &l ky™Sub¥ti tﬁeﬁts are
i ndependent |y selected fromone or nore hal ogens, pheny@, substituted
phenyl where the phenyl substituents are ilndependently sel ected from 20 one
or nore nenbers of the group consisting of' C, _5al kyl, C, .5al koxy, and
trihal oC, _sal kyl,| phenyl C, _sai kyl, or substituted phenyi C, _5al kyl where the
phenyl substituents are independently selected from 25 one or nore nenbers
of the groumner@ﬁsting of C Sal kyI haI ogen, C, . Sal koxy, and
trihal oC,_ 5al kyI (i1 WD 99142445 PCT/ US991 03694 R, o
i s hydrogen, RC s'&lh&&(%%ﬂ H?ﬁ\?gen &eﬁ%%}’ , BYarRExly 88 Chediyl; or
al I yl oxycar bonyI R' is hydrogen, phenyi C, _5al kyl, or substituted
phenyl C, _Sal kyl 5 where the phenyl substituents are independently sel ected
, ~0m one or Rpre ,mg@]%oguugnmtgamgamgmm sting of C, _~al kyl, hal ogen,
C, . 5al koxy, and vitro; ~0 R~2~ 10

where the alkyl substituents are independently selected from

one or more halogens,
10 phenyl,
substituted phenyl
where the phenyl! substituents are independently selected from
one or more members of the group consisting of C,.salkyl,
Ci.salkoxy, and trihaloC,.salkyl,
15 phenylC,.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 C,.salkoxy if the hashed line is absent or
is oxygen if the hashed line is present;
R4 is hydrogen, C..salkyl, phenylC,.salkyl or substituted phenylC,.salkyl
25 where the phenyl substitutents are independently selected from

one or more members of the group consisting of Cy.salkyl,
C.salkoxy, and trihaloC..salkyi;



Formula 111 wherein R o is C, .Sal koxycarbonyl, phenyl C, _sal koxycar t?% IQ gr
al l yl oxycarbonyl; R' is phenyl C .sal kyl, or substituted phenyl C, _Sal %\ 1
where the phenyl substituents are i ndependent |y selected fromone or nore
menbers of WIQé’%‘ﬂMﬁp consi sting of C,_5alkyl, hal ogen, C, 5alPkdis99/p3¢ed

vitro; R 2 | haI,@g?@rogéﬁShbbgbﬂsmydrd%& Cygbwysu@mutbdf@waw t he

I nvention contenpl ates net hods of maki ng conpounds 20 of Fornula Il. Those
met hods are as fol | owsvhaRedbe iatky! aubstitptentsl acé indepentently selecteddrbiR~2~N.
R~~ 25 wherein Ro is C, . Sal kox’ycar bonyl ) phenyl C, _5al koxycar bonyl ) or

al lyl oxycarbonyl; 7 a i D€ eidnpee Vﬁy@gn&244s PCT/i JS99/ 03694 R' is

T e 1 @ ﬁaiﬁ%"gitd%’nﬁ o CBrRIlerine Blce SV B i, GBI bosy. e

group caomsi sting®f aﬂiox?@r‘bbhyl hﬂhng@an,@ Sal koxy, and vitro; 5 Rz is
hal ogen, nesyl, Iosyl, or hydroxy. with a piperazine derivative of Formula

IV R"'On HN N URe IV 10 wherein Re |s hydr ogen, hal ogen, C, . ~al koxy)

hydr oxyl , sa is C .salk substituted C, .~al kyl where the
al kyl subst Rsuenﬂ%l")@/'@ge BB@WS@nBY?’ | Eesallyls supsiiged fa+dKVior e hal ogens,

phenyl , substituted pWééQ@n%r@I ED?S@E&(}% a§élm teHﬂgﬁt% O@c@bdﬁ‘gﬁndent |y

sel ect ed fromone or nore gr oup consi s 'kyl , 20

C, . sal koxy, and trihal oC, _Sgriekor mopdRaldgensbal kyl, or substituted
phenyl C, . sal kyl where the phenyl substituents are independently selected
from ontdor nore Gmsﬁikémf aminth £1gakkyarainns tigisallylamiap, Gedalkyicareniiial ogen,

C, . sal koxy, and oC i.n the presence of a basic reagent to
produce a conpou f @ﬁoxmrﬁﬁ}ﬂgyprngro

R, is hydrogen, halogen, hydroxy, C,alkyl, substituted C,alky!
where the alkyl substitutents are independently selected from
15 one or more halogens,
Ci.salkoxy, amino, Cy.salkylamino, diC.salkylamino, C,.salkylcarbonyl,
C..salkoxycarbonyl, or nitro; -

A is nitrogen or carbon;
20

B is nitrogen or carbon;

E 1s nitrogen or carbon;

25 with the proviso that only one of A, B, or E is nitrogen,;

pharmaceutically acceptable salts thereof; and
stereoisomers, racemic mixtures, as well as enantiomers thereof.
In addition this invention contemplates pharmaceutical compositions
30 containing an effective dose of compounds of Formula I. Still further this

invention contemplates methods of treating diseases associated with the a1,

5



~? C1 ?s,i!(~ |~~1 WD 99142445 Rs ~O OH ~ ~0 Re ~ ~ N N-NR wher ei QQR&H,W

hydr ogen, hal ogen, C, 5al koxy) hydroxyl, or C,_5alkyl; 5 RO is C, .salky

substituted o sahdox! TPCT/ rJS99/ 03694 where the al kyl SUbSt”HEEﬁJ?gﬁJ?g
Ituted

ndependently sel ected from one re hal en 10

:ohensl Mereﬁ@%ﬁﬁﬁﬂceglﬂfﬁqﬂs@gwﬂsﬁﬂmp 5@6@%?9&%%%?3 afr om one or
ri hal oG, - sl RUROES T EntadF i p'md ﬂ*ff“%%“%“%%'ﬁa*s LRS! wner e
t he phenyl Slﬁﬁéﬂwbb%ﬁ'ﬁe“atnﬁ?%é Pﬁml hyperplaed eendistiy enadminisiensg Ember s

of the group consisting o ogen, C, .sal koxy, and
trihai oC, $aldﬁdcllvédo§eef nascampmmmokﬁcmwarwma rpammalc aal koxycar bonyl , or

al |yl oxycar bonyl ; R’ g or .sybstituted 8 enyl C, sal kyl
wher e t hedphenyl ﬁﬁi@? f’P ﬁ‘? pS\-’E éﬁ@ﬂ'd'@r‘t qveplioR g PF‘(S'XP or nore
e S ot ot tsABH & SB-IERLBA of Formulh BH Formuig P SPlesimerhdditits 2"

vitro; Reacti onpoun

99142445 Rs peWdeful 9 the blré&%rbh& vhedmpbufiis oFFBiRIagend drel sdflows:

C, _bal koxy, hydroxyl, or C, .Salkyl; Rs 1s C, .saikyl, substituted C, . sal kyl
PCTNS99/ 03694 wher e the al kyl substltuents are |ndependently sel ected from
10 one or nore hal ogens, phenyl, ﬁubstituted phenyl where the phenyl
substituents are independently se 8cted fromone or nore nenbers of the

group consisting of C,.5alkyl, . Sal koxy, agﬂ tTrﬂj hal oC, 5al kyl)
/ S
Re \eee R11
10 Formuia i

wherein

Rs is hydrogen, halogen, C..salkoxy, hydroxyl, or C,.salkyl;

Re is Cyealkyl, substituted C,.¢alkyl
15 where the alkyl substituents are independently selected from
one or more halogens,
phenyl,
substituted phenyl
where the phenyl substituents are independently selected from
1 20 one or more members of the group consisting of Cy.salkyl,
C..salkoxy, and trihaloC,.salkyl,
phenylC_salkyl, or
substituted phenyiC,.salky!
where the phenyl substituents are independently selected from
25 one or more members of the group consisting of C,.salkyl,
halogen, C,.salkoxy, and trihaloC.salkyt;



phenyl C, . Sal kyl , or substituted phenyl C, _Sal ky! where the phenyl 7 /i o,
substituents are independently selected fromone or nore nenbers of the"

group consi gti f- C,.sal kyl, 20 halogen, C, .Sal koxy, and  peTasesn3ess
trihal oC, . sg&ég%ﬁﬁ?o is C,.Sal koxycarbon phenyl C, _Sal koxycar’gonylz‘, or

| )
al | yl oxycar bdRyl ; iR'hyd:omrﬁﬁl.salkostucampnygrpheaylﬁasalkmxdcqrbenyll a, . sal kyl 25
where the phenyl supstituents are independently selected fromone or nore
menbers of the groﬁ'&'gwt%‘?'?mvg of C,.Sal kyl) hal ogen, C, .salkoxy, and
vitro; 10 0 ~~.::~, ruo~ WD 99142445 PCTNS99103694 wi th an aci di c reagent
to give a conpound of Formula Il RO ~O OH ~ 10 NN~R 11 5 wherein Re is

hydrogen, halggen, ishydrab&® phenyiCiLami, oraubstitted iphenyiRS sakyC. ~al kyl ,
substituted C, .sal kyl” where the al kyl "substituents are’i naependent |y

sel ected Brom 10 one orwherethesphenyh substituents, areubdependantlysetesteditamn e t he
phenyl substituents are inde endentlg sel gct ed. from one or

. or e nbers of
the group consisting of C,.s3N&{I Mofednembery Qithe\droyp CPF‘ﬁﬁHPQG,fEa?"W'I',
phenyi C, . sal kyi, or substitu epyl |Lkwl aahere the phenyl
substituents are independentf‘gﬂgghbgﬁﬁk‘?%%@%ﬁ@‘r nore nmenbers of the
group consisting of C, .salkyl, 20 hal ogen, CRsgal koxy) and
trihai oC,_salkyl; Ro is hydrogen R" is p88ny] C, .sal kyl, or substituted
phenyl C, _sal kyl 25 where the phenyl Rs ts are independently sel ected
fromone or nore nenbers of the group consistifyiof C, .Sal kyl, hal ogen,

C, . Sal koxy, and vitro; 11 ~ p ~, ~i~;'cpU2 i ~UO 991 42445 Reacting a
conpound of Fornmula Il RO ~O R p OH R8/~N NN\ R11

10 Formuia lii
wherein

Ry is Cysalkoxycarbonyl, phenylC,.salkoxycarbonyl, or allyloxycarbonyi;

R4 is phenylCi.salkyl, or substituted phenylCsalkyl
15 where the phenyl substituents are independently selected from
one or more members of the group consisting of C.salkyl,
halogen, Cy.salkoxy, and nitro,
Rz is halogen, mesyi, tosyl, or hydroxy.
Still further the invention contemplates methods of making compounds
20 of Formuia ll. Those methods are as follows:

Reacting a compound of Formuila lll

R12\*/N

25 ]}
wherein
Rso is Cy.salkoxycarbonyl, phenylC,.salkoxycarbonyl, or allyloxycarbonyl;



5 wherein Re is hydrogen, hal ogen, C, _sal koxy, hydroxyl, or C, . Saplﬁyll i L{W
is C.~alkyl, substituted C, .salkyl PCTNS99/ 03694 where the al kyl
substi t uent sw@r@ dependently selected from 10 one or nore hp&pRgsHe36o4

h | bst t wh th b t d dent |
el ont ed 11 om oRe: p&&%qﬁaﬁ&f SEoBRERS phERRonsHEYA ng o C. §'§f"ﬂy|e” 1%
C, _5al koxy, and tri haI ere‘?\hbﬁh)enggﬁfrﬁ(%uuﬁne%@gldﬁ Iind epengg s%a from

phenyl C, . sal kyl where t phen S are 'l y se ected

fromone or nore rrerrbers of dritcommers nipitseretdftige © fon&» cOHisting of CZ-Qalkyl
hal ogen, C, . Sal koxy, and trihal oC, _sal kyl; R o is hydrogen R’

phenyl C, 5al kyl, or substi tduaidgm%mmoxsaangmntas Wnere t he phenyl

subst i tuents are i nde endentlg )ael ect ed from one or nore menbers of the
group congi sti nfofisdialegen.nesyiegyleRr NYAroXY) koxy, and vitro: 12 2 ~I

compound of For M4 PP i Senvene grohd @ pete "3 S0RE 1P N5k i s

hydr ogen, hal ogen) C, 5al koxy, hydroxyl, or C, _salkyl; R9 is C, ~al kyl,
substituted C,.sal kyl where the al kyl substituents are independently
selected fromone or nore hal ogens) 10 phe’ﬁghld substituted phenyl where the

phenyl substituents are independently s cted_fromone or nore nenbers of
t he group consisting of C, _b5al kyl, CH_M trihal oC, _$al kyl) 15
phenyl C, _sal kyl, or substituted phenyl C\.Sal k|, ere the phenyl
substituents are independently selected fromomg or nore nenbers of the
group consisting of C,_b5al kyl, halogen, C, sal koxy, and trihal oC, _sal kyl ;
20 R, o is hydrogen; R' is hydrogen; 25 13

v

10 wherein
R, is hydrogen, halogen, Cisalkoxy, hydroxyl, or Cy.salkyl;

Rs is Cysalkyl, substituted C,.alkyl
where the alkyl substituents are independently selected from
15 one or more halogens,
phenyl,
substituted phenyl
where the phenyl substituents are independently selected from
one or more members of the group consisting of Cy.salkyl,
20 Ci.salkoxy, and trihaloC,.salkyl,
phenyiC.salkyl, or
substituted phenyiC,.salkyl
where the phenyl substituents are independently selected from
one or more members of the group consisting of Cy_salkyl,
25 halogen, Ci.salkoxy, and trihaloC,.salky!:

in the presence of a basic reagent to produce a compound for Formula Il



ac~~.J ~uu~ WO 99142445 PCT/ US99103694 DETAI LED DESCRI PTI ON OF L{h‘@‘ 07
| NVENTI ON The terns used in describing the invention are comonly 7u € éHd
known to those skilled in the art. However, the terns that could have other
5 neani ngs ave %9d24d4hed. "HBSS"' refers to Hank's Bal anced Sal t PEBUS?50394

"I ndependent | y" nmeans that when thrge are nore than one substituent, the
substitutents may be different. The 'derm "al kyl" refers to straight, cyclic
and branched-chai n al kyl groups "al k " refersP®al kyl where alkyl is
as defined supra. "DVAP" refers i meyhyl vrildi ne, "TFA" refers to
10 trifluoroacetic acid, "HOSE - ef triazol e hydrate,
"HATU' refers to O(?-azabenzotsrl'— | -1- -1,1, 3, 3-tet'tanet yl uroni um
hexaf | uor ophosphate, and "EDCI" refers to

1- (3-di net hyl am nopr opyl ) - 3et hyl car bodi i m JJIe hydr ochl ori de. The synbol "Ph"
refers to phenwmerdidl “aryl” includes nono and fused aromatic rings such as
phenyl and naphthyl. The 15 synbol "GPDA" refers to

1, 1- cycl opent anRgli as bydragen, bajdgean €. salkoxXy, hytesxyl tar Qq.4e8dkyd,0i ndol e
1,3-(2H)dion-1-yl. The synbol "ES' refers to electrospray and the synbol
"M8" refe?s to mass spectrum Sone of the conpounds of Formula | include a

chiral carbon %Omisﬁqgéﬁgf%ﬁbgl}ﬂﬂﬁd e(})wnds may be prepared as
m xt pu

st er eoi somers) raceni ures or nanti omers. All 20 stereoi soners,
pure enantionmers and r aiwrethetalidylsalsstituents @ne intfepshdentipsevddtéd frolme scope
of this invention. The conpounds of the invention may be prepared by the
fol | owi ng schenes, where soRPeUHBAEh#PBEN®Be nore fhan one embodi ment of
fhe invention. In thﬁig%&ases, t he choice of scheme is a matter of

di scretion 25 which thin the capabilities of synthetic chem sts. A
conpoundy@f Fornul a gupdtidited’pheyl and E are carbon, R, is hydrogen, R2 is
phenyl) R3 is hydroxy, R4 is hydrogen) and Rs is 3-trifluoronethyl may be
prepared using Scheme Wwhergdhe pheny substituents arendependently selestegiisomed

nol ecul e and coupl es them t oget her usin ept i de 30 coupl i r ents. One
hal f is prepared by treati nd’g‘f,%','EBEn’?&ﬁ‘@%f?eE&ﬁo%ﬂHpcﬁm%]ﬂﬂ ‘%Z@‘sfh‘é(] with
a substituted aniline derivalsfoxy, dnd fthaloCzalkylN~! ~, i~ iu << WD

99/ 42445 PCTI US99/ 03694 at about 130 C in an aci (Yl c solvent such as gl aci al
acetic acid for abouphe@ikalky, of ve t he carboxy substituted phthalim do
derivati 1 c. The other | f is prepared in two steps. First,

1-azi do- xg(p-tol uene§%§5ﬂ{}%m#g‘ﬁéﬁwg-of 1 d, is heated at about 100 C
with an appropriately sihselthephénpl fitistifidmts are Ridepnbihtly deRcled fraMmout
2-5 days to give the azide 1 f. This azide is treated wth PdlIC and Hz {50
psi) in an inert solvent oveneld moremgmbers of the geoumtonsisting afC ssadityilne i s
treated with 1c, HOBT, DVAP, EDCI nd, N, N' di | ropyl et hyi am ne in

nmet hyl ene chl ori de at about W%%Qﬁ’%-é?m@!k&?%r%“#@ffp Bhsq?'éy gi ve the desired
conmpound of Formula I. Alternatively) 1 ¢ and 1g may 10 be coupl ed using

ot her peptide coupling agents such as HATU and DVAP. This schene may be
used to BOepar eRss nisrhasalkeixycannooyh phenylCrealkokycarbofyl; oralylpiyearbdnyl;
conpounds where A, B or Eis nitrogen are desired) replace 1 b with an

am no pyridine derivative such as 2-am nopyridine and follow the remaining
steps of the schens; Rz 15 vary, sinply
replace the ill EE’[ rrgt e "?‘fxpﬁ'@#@%ﬁﬂgﬁd@ﬁ%@g‘a@g ! pi per azi nes.

Al t hough the il ustrat esherectheqhenybsybstituerds afe independeatiy selected fteml d,

the pure enantionmers of this azide are knovm and can be used in_f hi
eRbEB ol

scheme. Conpounds where R3 iQN&QfBOFEM %S&?%W'ﬂ%ﬁhg@m- 20
product s,@f Schene 1 with a i zhn @;&n .as the Swenl s reagent
{forned \%Igth oxal yl chl ori dghﬁéggmﬁ)%at ’-é%aéﬁf% room tenperature over 30
mntolh 15 ~C "'~ ~i01 WD 99142445 O/ OH 0 l1la o F3C\ NHZ 1b OH

N3 ~Ofs 1d + /| ~N HN J O-Ph 1e Schene 1
Reacting a compound of Formula Il




PCT/ US99/ 03694 F3AC O/ \ NOH OO 1c OH~N\ N3 v v NJ O-Ph 1f /I @Hﬂ\mz +
ICHN ~NJ O-Ph 19 FBCO/ \' r OH~ NN\ ~ NN J Ow Ph OOS% Heme
may be used are conpounds of Formula | where Ais nitn
fI uor o, théﬁe Eﬁ{g R3 is hydr o%en R4 is hydrogen, and RS p%@@gg/&gg
o~ |U0 t WO 99/ 42445 PCTI US99 694 hydrogen. Treatnment of
1, 2, 4-benzenetri carboxylic anhydride, 2a, with thergniline derivative, 2b
gives the phthalimde 2c. An a i SUbSH t ted pi per azi ne
derivative 2d is treated with pript ecited brormpropyl am ne and
cesi um carbonate in acetonithg re{lex fof I h'rQ 5 give the
substituted piperazine derivative 2f. This derivative is conve ~d to the
free am ne, 2g, by treatnment ~nnth TFA and net hyl ene chloride at .tom
tenperature over 2-fi h. Derivatives 2g ﬂnd 2c were coupl ed using ~-i OBT,
DVAP, EDCI, and N. N -diisopropylethylam fte in nmethyiene chloride at about
roomtenperature for 2-6 h to give the desired conmpound of Fornmula |I. As 10
described in Schenme 1, Schene 2 may be nodified to give all of the
conpoundg of Fgneréipa |- Scheme 2 0i OCHO 2a o N \ NH2 2b F ~N NJ O-Et
2d O NN ~ .AH O 0 2c BOC-NH ~ Br 2e F ~N NJ O-Et 80C-NH 17 ~ (I t," "~
' J(12 WD 991 42R45 isthysirogenchaggen, G.salkoxy, hydroxyl, or Cy.salkyl;

11 G

Re is Cyealkyl, substituted Cq.salky!
where the alkyl substituents are independently selected from
10 one or more halogens,
phenyl,
substituted phenyl
where the phenyl substituents are independently selected from
one or more members of the group consisting of C,.salkyl,
15 C..salkoxy, and trihaloC,.salkyl,
phenylCs.salkyl, or
substituted phenylC,.salkyl
where the phenyl substituents are independently selected from
one or more members of the group consisting of C,.salkyl,

20 halogen, Ci.salkoxy, and trihaloC,.salky!;
Ry is Ci.salkoxycarbonyl, phenylC,.salkoxycarbonyl, or allyloxycarbonyi;
R4 is phenylC,.salkyl, or substituted phenyiC,.salky)

25 where the phenyl substituents are independently selected from

one or more members of the group consisting of C,salkyl,
halogen, Cy.salkoxy, and nitro;

10



N~~~FE 2c Ny 2g/ FON\ N ~ NI H\ N~/\~NE 00 To prz@u&ge[r
conpounds of the invention where R4 is other than hydrogen, Sche 3" r{'w be
used. The am no group of internmediate 2qg may 5 be treated with an al dehyde
3a such as D¥AAMBERyde to give the imine 3b. This internedi aPETHaP/B6H4
reduce with NaBihhain 461D fe2RA( R Ve o Corfibtiind BEFEMA@AM ne 3c. This ani ne
is coupled with a substituted phthalim de derivative, 2c using HATU, DVAP
and diisopropyl ethyl anine in nmethylRene chloride at about room tenperature
for 2-6 h to give the desired conpou of 10 Formul g l. As described in
previ ous schenmes, Schenme 3 may b difi 0 gl B¥ al lunber of conpounds of

Formula |I. For exanple, to prod C ou \r\/\m i s hydroxy, replace
ow A he i N~Mg epg,. of Scherme 3. 18 -

21c with internediate 1g and fR{K \(Elrpi 1
~ A~, C~ ~~U? WD 99142445 Schene 3 10 2g NO-H3aNJoELNS3b\I ~N

N~ O Et NH 3C PCT/U599103694 0 ~I NN \ NOJOO2c FO _ I ~N\ N-N\ | NON
J O- Et O O To produce conpounds of the invention where R3 is C, . sal koxy)
Scheme ~ nay be used. Treatnent of the azido derivative 1 d with an
appropriately substituted piperazine, such as 4a at about 100 C for about
25 days gPves i W€F®Hdi ate 4b. This internediate is treated with two

equi val ent s of St i - a I,ju dxi in an inert
sgl vent, such aéﬁaTq&%ﬁ%ﬁ%ﬁ%ﬁ)&%ﬁ,gw%%yhﬁy@’gﬂllb%g¥ 'Bél’kgfeat ment with an
19

Rs is Cisalkyl, substituted C,salkyl
where the alkyl substituents are independentiy selected from
10 one or more halogens,
phenyl,
substituted phenyl
where the phenyl substituents are independently selected from
one or more members of the group consisting of C,.salkyl,
15 Cisalkoxy, and trihaloC.salkyl,
phenyiC,.salkyi, or
substituted phenylC,.salkyl
where the phenyl substituents are independently selected from
one or more members of the group consisting of Cy.salkyl,
20 halogen, C,.salkoxy, and trihaloC,salkyl;

R is hydrogen
Ry is phenylCy.salkyl, or substituted phenylC,.salkyl
25 where the phenyl substituents are independently selected from

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

halogen, Cy.salkoxy, and nitro;

11



~(~ 1yt~ S 1(TE 5 WO 99142445 PCTI US991 03694 addi ti onal pguiiy@ljent
of base and an al kyi ati ng agent such as ethyl iodide, at O C for about 1-5

h to givet her_4c. This ether is treated with Pd/ C and psi)
in an inert%@@/@%‘f‘s over 16 h to give the free am ne 4d. Thi 'S_g%'lf{ﬁg?g/()?&t
coupl ed wi t h Regdtingaa cainpoundof Fermua Buch as 4e with HATU and DMAP to give
t he desired conpounds of the inveption. As discussed in schenes 1-3, schene
4 may be nodified in a |Iike nmanne 9.60 give all of the compounds of Fornul a
|. Scheme 4 10 OH N3 ~OTs 1d ~N HN,~ OCH 3 4a CH ®/y\ N3 ~ NJ O CH3 4b
C2HsO ~ N\ N3 ~ N~ OCHs 4c@MMWJ|6m34d 20 WO

991 42445 PCTN599/ 03694 O N %\ & | den 0 /N N~ ~ HCzHsO ~N \ \
N~NJ L CH3 O O To produce purfe ti oners/ of corrpou‘mz:hs of Formula | where
R3 is 5 hydroxy, Scheme 5 nmay be used. (S)(+) epichlorohydrin (97% ee) may
be treated with benzylamine in a suitablellorganic sol vent such as hexane at
about room tenperature for about 48-72 hours to give hydroxy conpound 5a.
This internediate may be treated with a 80C reagent agent such as

di ~t ertbugyl Bi pé] ate, and an organic base such as triethylamne in an
inert 10 Solvent such as THF at about 0O C to about room tenperature over 10
to 24 h to gi veRgheishhyirogers,tredogiern,i Gadalkoxy Shydrokylsor Cl.gdIRjadi at e may be
treated with piperazine derivative, 5c, a basic reagents, such as potassium
hydr oxi de, sodi um hydroxide, or |ithium hydroxide, in an alcoholic solvent

such as net hanol, at. gbou t Lpom t enperature over about 1 tc
about 3 15 dayshﬁo 'éf‘gvaﬁwg %ﬁgfﬁgg%ﬁp@Xm ve 5d. This conpound may be
deprotected by treat menjnavel theaik Cddﬂ)‘sﬁtdéﬁ@@r@iﬁdeﬁ%rﬂ@ sEiéctgh frorf N HCL
at about roomtenperature over 18-24 h to give free amné 5e. This am ne
may be d&@enzyl ated wi th usi®ng ar magedalaogeagent s, such as pal | adi um

catal yst and ammoni um formate, sodiumin |liquid amonia, or palladium and
hydrogen, in 20 an arfngHQS'I'i c solvent such as EtOH at about 45-60 C over 20
h to give the primary,gaitifedpherili S anm ne may be coupled to acids of type

5g using peptide coupling agents 'such as HATU to give a conpound of Fornul a
. As 21 where the phenyl substituents are independently selected from

one or more members of the group consisting of C,.salkyl,
15 Ci.salkoxy, and trihaloC,.salkyl,
phenylC,.salkyl, or
substituted pheny|C,.salky!
where the phenyl substituents are independently selected from
one or more members of the group consisting of Cy.salkyl,

} 20 halogen, C,.salkoxy, and trihaloC.salkyt;
R4 is hydrogen
R41 is phenylCi.salkyl, or substituted phenyiC,.salky!
25 where the pheny! substituents are independently selected from

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

halogen, C,.salkoxy, and nitro;

12



~ ~ ~. ~~)LVI WD 99| 42445 PCTI 1JS99J03694 descri bed in Schene 1”5@@3@? 5

may be nodified to give a nunber of conpounds of Formula I. Schere
O~~Cl wW'-"gz =N~Cl 5a ~N N J o Ph Boc _oH 5c PhvN~cl / 5b 3
Ph~N~N J O M H OH ~ N PhvN-N J O ph 5e / OH ~N H2N ~'§igu%'%ﬁy5f

221U~ r i ~l vithe resiugingagentto givesa goopeandof formula bozH i 059 0 OH ~ N
\' N=N~ O-Ph O O Al though the claimgd conpounds are useful as antagonists of
ala AR, sone conpounds are nore act Pue than others and are either preferred
or 5 particularly preferred. The preferred conpound®«f Forrmula | include:
R, is hal ogen or hydroxy, RZ is | C/Ba\kyl €H hlydrogen, R3 is

C, b5alkoxy) 10 R is C,_Sal kyl -N and NR< jNidependent | y sel ect ed
from hydrogen) nitrite and am"?ﬁo, i s nitrbgen or camen, B is carbon, and
15 Cis carbon. The particularly preferred conmpounds of Fornula | include
conpounds where: R is hydrogen, i
wherein
5 Rs is hydrogen, halogen, C,salkoxy, hydroxyl, or C,.salkyl;

Rs is Cyealkyl, substituted C,.salkyl
where the alkyl substituents are independentiy selected from
one or more halogens,
10 phenyl,
substituted phenyl
where the phenyl substituents are independently selected from
one or more members of the group consisting of C,salkyl,
C.salkoxy, and trihaloC,.salkyl,
15 phenylC,.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,.salkyt;
20
Ry is hydrogen;

Ry is hydrogen;

25

13



RZ is C .salkyl, phenyl or substituted phenyl, 20 R3 is hydrogenyghydrngxy)
R, is hydrogen, R5, Rs) and R~ are independently sel ected from hal ogen,

hydr ogen, hydr ox C, .~al kyl, C, .~al koxy, and di C, _sal kytam ng, 23 ~  Q
-~ ~"%@?31/424% 991 42445 PCTNS99/ 03694 A is carbon, B i $CTHSEUR4angd

E is carbon. The preferred conpounds of Fornmula Il include conpound where 5

R8 is hydrogen, R9 is C, . ~al k{l, R, 0 is hydrogen , C . Sal koxycarbonyl,
phenyl C, . sal koxycar bonyl PEIAILED IDESEWPEE/QN) p A&y INVESNTIQN | or

Formul & 11t not ude (CBBBTR ot AEsiibing The TivsiBh &re cREmETVLSEREDI. R o
I s hydrogen) tkhta%%xﬁaéd&aawéd i@gfsbz%@.owmw ’teﬂﬂgfr\%é do%l&‘MﬁkFé)g@wer .

benzyl. 15 The preferred conpoun or mul a I i nclude compoun

R 0 R' R z5 Thengarihgs afe dbfived. RHBSS" fefers to Haniée Batanoear $ait Bolutiod.
phenyl G _~al kyl, or C, _Sal koxy substituted phenyl, and is héd(ogen or
hal ogen. | cul dindgppndestly’daearm il mendherearamare than ere substvepbothels i s

For  protuci ng SWbelRiTRdanoEBRsPal 11 815 ol BefisTblmalt binioHE
preferred aci @rﬁnéfﬁﬂ in [l l%;?&i’ﬁé a8d %IR%qgfﬁﬁ ?j-fag{lgri {Mrﬁgg? H'](gl is%as

trifluoroacetic ac e preferred reduc a conpound
of Formul a || definedsuprainiDMARATefeasntb Sethylaminopyridined THA” treferdtml ogi cal

activity, the conpounds of For A | may be used in pharnmaceutical .,
conposi ti Bs ttBﬂléquﬁP?'ﬁFa??'_ﬁnﬁ'égéhﬁﬁ%fﬁés wan@e@@trm%mgﬁatw HATU

di sorders 1 el qbafs @ d MaRiddmtiGRIA NN 1% Lleyhferfiipdhiafy ener gi ¢
receptor. The preferred route 1s oral m Adrstrati on; however conpounds 24

~y .~ thekdfidondphospHaé4 an@CEDNEYYSE 4 1nB dipsethgiamiinopropgd-3y
I ntravenous infusion. Oral doses range from about 0.01 to about 100 nyl kg

dai ly; where taleyleptiogiimidpbydioghipsides HsemipolRhG refessito pbemy) arg faivl" day.
LoD, e B R, HTEBbbryB ik SR b ok TR <o
to severalisdayymbol “CPDA’ refers to 1,1-cyclopentanediacetimid -1-yl and “IID" refers to

1H-isoindole 1,3-(2H)dion-1-yl. 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 mixtures or pure enantiomers. All

20 stereoisomers, pure enantiomers and racemic mixtures are considered to be

within the scope of this invention.

The compounds of the invention may be prepared by the following
schemes, where some schemes produce more than one embodiment of the
invention. In those cases, the choice of scheme is a matter of discretion

25 which is within the capabilities of synthetic chemists.

A compound of Formula | where A, B, and E are carbon, R, is
hydrogen, R; is phenyl, Rs is hydroxy, R, is hydrogen, and Rs is
3-trifluoromethyl may be prepared using Scheme 1. The scheme assembles
two halves of the desired molecule and couples them together using peptide

30 coupling reagents. One half is prepared by treating 1,2,4-

benzenetricarboxylic anhydride, 1a, with a substituted aniline derivative, 1b,

14



The pharmaceutical conpositions can be prepared using conventi ordal A5 7l
phar maceuti cal excipients and conpoundi ng techni ques. Oral dosage forns may
be elixers, syrups, capsules tablets and the |like. Were the typical solid
carrier is AOPH&MI5S subst ance such as | actose, starch, gl ucoRET/WRHMIFA94 10
cel l ul ose, ”EQQBébP’{KB@t’Gﬁﬁbﬁ aciie BoRienms B 8B R Gal AaHNRI ol fatsbounael i ke
and typical liquid oral excipients include ethanol, glycerol, water and the
like. Al exBap engiverthg cbd:onwmﬂbshh:teréaﬂthahmld@ dénvameam aﬂfhe othier hedht s,
granul ating agents, lubricants, hinders and the |ike using conventional

techni ques kiopiepased Hotwo sieps; &drst, n1-@ﬁ@ompwusnewfqny@mﬁraganf%ahs 15

carrier Typidafs hedted s GRouh 108 °E RAE n BPRRI ALY sblstREP BiRerdtBR ne 4 ce
bases, h@"e"ﬁﬁlwﬁvé; o'y %%gg?)sséﬁ‘yé t%%)?éé gﬁbo?i‘i@euﬁeehﬁssailaé' trgated

phar maceuti cal'l'y accept abl e such salts inc

hydr obr oni ¢, withdP@iCand quﬁquhh@nl inertsetveint owemGskubnge the free amine
fumari c, rrallc tartatic, citric, benzoic,_ mandel i methanesulfomc

hydr oet hanes@f ditie a"li@ﬁi‘-éﬂé@(ﬂdf\ﬁ*ﬁ dc, HQRT, QMﬁgrrgpcgi and N.N'-

cacahari c. 1 AnonepyEinahing FLIFRUYEY fofiée of SERACRRM [ihereltt mi2: o0

i ncl uded. 256Wﬂ§§|\@1ﬁ€ﬁie%$red%oﬁiﬁodn'dfﬂfthrﬁﬁlé PVAﬂéir@ﬁveIEh%’ ande gmapt only
to suggest a nethod of practicing the invention. Those skiTTed in the art

may find®t hbe ceepiedissiog gther peptidegcaupdingragents such ahiHAT ldaaddMABuUS t o

t hem Hovveve thoerrethod are deened to be thin the s of this

i nventi on. h's scsh LEQ usE_dj W%FWQW Fﬁ%ﬁ?%ﬁf Exanpl e
1 OH~ N N3 0

1-(2-isopr opoxyp enyI '{)lé%rgﬁazlﬁ%%%§%g}\ ﬁ@%gﬁtrfa;} agégggﬁ% {ﬂcteh 20%
NaCH , ag~ (106 with aaraiewntpyridirelderivativersiichl 2sn2-aoiihopyritine &he fommtmd

organl c layers were drie ZS concentrated to ve an oil (2.74
g). A nmixtur EeBAINIAG SigRs %'(n'gg cgg%r@ ngQPi?pP@ePBNP@h@QﬁMg@ﬁ @ Ropan- 2- of

E1?16)25vvgs1§st2 irred a@%p@#{’ﬂp\é é%&%@i?ﬁﬁecﬁcﬁfﬁﬁy k@msé‘ggmg@ |I933'i9 2ad5\£/1\,i( t2 %1

wat er and expiperagihes tAltheugty the diiustehtédpiisiutl wastrepace fromitie rademic
product was purified by colum chromat ography (Si 02) to yield corrpound 1 as
(2.92 g, 76W@ZH?L:I¢‘QHUVQEFWRH‘95%PTWS REdeEte ke nbeusedang) .

Cai cd for Clwgwg?“ C) 60.17; H 7.89; N, 21.93. Found C, 60.45; H 7.83;
N, 22.01. Exanple "OH ~N H2ZN-N J O 20 Cpd. 2 10% HCI (6 nlL) was added to
a mxture of conp@arpdurtids W&ega R{ icartohyl mag bé(fepdied Hyltrédting then MeOH
(60 nmL) and the m xture was hydrogenated under H2 (50 psi) in a Parr shaker

for 16 Qi preductsof scheme:t \)0&%‘ 3n prigizing P9¢Wh(ﬁ§ V‘F&‘Mﬁ@ §$FRAgeNttrat e
was concent rgfo‘?#ﬁdm% éﬁé‘}(ﬂﬂﬁk}%ﬂ%l nef}b@w %%3“&*\0%85?“@939?%@%9“ ed

wi th net hyl ene chlorid e Cco
99/ A2445 PCTHOSHH B3PR4 organic |layers were dried (NazZzS04) and concentrated
to yield conpound 2 as a yellowish oil (2.2 g, 95%: M5 (ES) mz: 294 ;

(MH') Exanple 3 FONI =

15



~ ~COzH 5 0 Cpd. 3 A mxture of the 1,2, 4-benzenetricarboxylic anggdrliﬂj
(10 g, 52 mmol ) and 3-fiuoroaniline (5.77 g, 52 mmol) in gl aci al idr
acid (200 nL) was stirred at 130 C for 16 h. The light-brown sol ution was
cool ed to 20W@%H2448 give a yellow solid precipitate. The yel PEWUSSY93§%nas
collected via o ltration and was washed thoroughly \qé@ ﬁ@qr to renove the
trace anmount of e_acid. The product was dried 6 flor 36 h under
vacuumto y|elga solid (11.41 g, 77%: M5 (ES) mz: 284 '(WH) 15
Exanmple 4 O ~ S\H U MM J OO Cpd. 4 A mxture of compound 2 (226 ny)
0.77 mol ), conpgbund (2P0 nmg, 0.77 rrrml) EDCl (151 ng, 0.78 nrnol), HOBT
(105 ng, 0.78 ngol), DVARR20 (cat. ) and dii SORY opyl et hyl am ne (0.52
m.) in nethylene chI dRi de (6 nL) was stirred 20 @ h. The m xture

; p i The conbi ned
organi c | ayer was'*dned ( Na2St4)y—c®ncentr at ¥ The prothe i o'ﬂurified by
col uim chr ondk@gr aphy (Si 02) and further recrystalli’ t CAGHexane to
25 yield conpoulpd—¢ (101 ny, 23% as a yellow solid® ' H NWR (B00 MHz,
CD013)88.34 NH830(d J =7.8Hz, 1H, 84 (d, J:78Hzl
H, 27 ~ 1" i1 7_ WD 991 42445 PCT/ US99/ 03694 7. 48 (m 1 H, 7.26
(m 1 H, 7.14 (M H)691(m6H) 4.59 (m 1 H, 402 (m 1H, 3.79
(m 1 H) 3.45 (m Pﬂ, 313 (m 4 H, 2.87 (m 2 H,
2.62(m 2H),2.50(m 2H), 1.34(d,J=6.DHz, 6H); MS(ES)m Z: 561 (M+) 5 Exanmple 5
i ~N ~ocHN ~ NJ O Cpd. 5 3- Brormpropyl am ne hydrobregmde (5 g, 22.8 mmol)
was di ssol ved |n % 10 NaOH (50 nlL), extracted Wlt hyl ene chl ori de and

concentrated . he free base in nethyl ene g¢g _was added (Boc) 20
(5.23 g, 23. 943 @Tehis nixture wasRti dNat 2D C for 4h. The
nmet hyl ene chl ori d(él daver was \A/ashemw di Jutedogcitric acid (6%,
NaHCO3 and sat NaCl~ solytion d and coficentfated. THe product was

purified by colunf 15
(4.84g, 89%. The funk
15 mmol ) was N

HN\/| o.

pat ography (Si02) to yigld the protected am ne
salt of 1-(2-isopropoxyphenyty=mperazine (5. 1g,

Ph
1e

SISANREE
HoN N 0
2 “Ph

O LD
N
N N o
\)\/ \) \Ph
o o
5 Scheme 2 may be used to prepare compounds of Formula | where A is

nitrogen, R, is fluoro, R, is ethyl, R is hydrogen, R, is hydrogen, and Rs is
16



basified with 20% NaOH ,aq~ ( 100 niL), extracted w th nethyl ene 2&“ o gl

dried (NazZS04) and concentrated to give a yellow oil (3.15 mxture of
the oil,the cted amne (3.42 g) 14.3 nmol ), and CsZCDS( 3
20 mmoi ) in‘%ﬁg@ §0 m.) was heated at reflex overnight. Sol?%"%?gm&?
filtered off twduogm il reamm ofvés2 émeaew@arm)thmdndeaza,pum theed by

col um chromat ography (Si02) to Id corrpoquﬁ544 199 : MSE!

378(MH+) 28 aniip qderlvahval give eae'ﬁtlﬂéhw m%’v ,@;9,6,,)” tely supst NGNON J o)

F O O Cpd. 6 PCT/f1S9 7 di | ved

™ 25%‘”?m el gt OV aive.28 [ERERRR vl e RO R dlB B 1783 s *Rr For
the sol :g;?rBFndgg I%Hﬂﬁ@%ﬁh%‘ésﬂﬂﬁcéfﬂdn‘été APhcBNAR ALK %6 1 TRIS so' id

vvas di ssol ve (ag) (100 m.) and stirred for 40 mn. Then the
free base5wasg|ee(Rtnastsbsltlmt&d)plperammedermiﬂwnr2fdeTm§>o)envatWe gmt‘,omasl Idvt/o0| I
was obtained (3.0 g) 95%.. A solution Ofg'tlgA free am ne g 10. 8 mol )
and 9 0 diisdpedise amne, %Bnm{elf?aj"@nbmﬂ ﬁﬁﬁmew%ﬂw@% EniQ i de (80

. 105 i) eipapaftyEiel 2iH, Bt e dnft A0 wRre tuflediBing ML P

Reacti on was [SMAP, EDEY,&ind NN’ -@Fso?ﬂ:p?lélﬁﬂﬁhnﬁ@m i\mnyleﬁéfchwhdé attaboRit wWas
washed with water '(3x). The produc urified by colum 15

chr omat ogr ap hpo(rstmpenabum fer a-ab rtpgunedhe desirddgzorapegnd ef Rivrilad.o AlsHz )

CDCI 3) b 99 (d = 8.0, 6.4
18( SHIP éHég'i?Heﬂﬁ 458"/?'89%3%%“85?%9 t?@"’é g“@%é'?ﬁ 2 H)) 3.09
(brs (m 2 H, 1.33 (d, J =6.1Hz, 6 H;
(ES) e 54?‘{%@"@8?""@% d for C3, H-FN404: C, 20 68.37: H) 6. 11 N,
10.29. Found: C, 68.13; H 6.10; N, 10.17 Exanple 7 ~i OH~ N N3~NJ OY
Cpd. 729 Z () I~U~i"illl wO 99142445 PCT/ US99/ 03694 _The funarate salt
of 1-(2-isopropoxyphenyl)-piperazine ( 112.5 g, 345 mmol Mehgified with
20% NaCOH ~eq~ (500 nL) and extracted with nethylene chloride (3x). The

conbi ned orgak{c extracts were dried (NazS04) and concentrated to give
about 70 g oil . ure of the oil and

g Q
o 2a ©

+ ' o

N o
2d e ) ’/\ i
+ ~Et
BOC-NH Br BOC-NH —
NN\ 2f
2e
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5 (2S)-3-azi do- 2- hydr oxypropyl p-toluenesul fonate (91 g, 335 mm“] [Ktlgdg%i na
Juricova, Collecf. Czech. Chem Comm 1995, fi0, 237) was stirred at C
in NMP int ce of triethylamne (70 g, 690 mmoi) for

cool ed m xt L‘?g%\’géﬁgi luted with water and extracted with et heg&f/gs?l_)g%é
m.), back washed once with Ng é:t) (100 nL), dried (NazS04) and 10
concentrated. The product was ifi ed by columm chromat ography (Si02) to

yi el d conpound 7 (70.6 XY 98. 8% ee assay by chiral cel AD colum) as a
of f-white solid after [recrystalflization from nethylene chloridel hexane:

[a] pz5 -3.6 (c=1, H,;}'H BVR (300 Miz) CDC13) 8 6.91 (m 4 H), 4.59
(m 1 H), 3.93m, 3.67 (bEs, 1 , 34@2 (dd, J = 12.6, 3.8 Hz, 1 H),
3.23 15 (dd, J A~ 12.6).5.4 Hz, 1 H, 32 (m 4 H, 2.83 (m 2 H), 2.53 (m
3 H, 2.42 (M) =129 3.8 Hz, 1 H) N34 (d) J = 6.0 FH: M
(ES)ym z: 320 (MHa) Exanple &1 OH ~ N HZN-NJ O 20 Cpd. ¢§ o HCI (6 nl) was
added to a m xture of ounyl. 7 59, 47 nmol) a 1086PdPC (4 g) in MeCH
(100 nL) and the mi xt4re\y 3\[ nate'q under (5
shaker for 21 h at 20C._The 'hes Q Nt\itfr/e\v\g/sufil ere\through cefite
and the filtrate was entr ft ed~ Theyr esTdue™~25 wWds basi fiEd with 20%
NaOH-ev (75 nL) and extracteddbw th netdyl ene chloride (3x), dried (NazSQ,, }
and concentrated to yield conpound 8 as a yellowish oil (14 g gl1009%:

[aj pz5 +23.6 (c=1, CHC13);'H NWR (300 MHz, CDCI3) 8 6.91 (m 4 H), 4.59
(m 1H) 3.6 (m 1 H, 3.12 (m 4 H, 2.83 (dd, 30 4r A~~h ~r'~;flt WO
991 42445 PCT/ US99/ 03694 _ _ )

J=12. 7) 3. 7THz, 2H) , ZT@Preguse compeurdssel thegryentiauwheeSR, is otper tham ;. M5 (ES)

mz: 294 (IVH | 9 ~] . OH~. NN | N~ .0 F d. d 8 (1
2 At el yPySBER. e Sy o oielf g Bty Brsuslof ol redEIE R P8y 5 (L
13.6 Mg ) B feBRIdWAARKH @uhéﬁ%d%%g cleh s ben%ldé@débg‘gﬁ/é t‘r&??nibf@bbow sh

)
sol ution was added conpound 3 nmg, 3.4 mmol) and 10 HATU (1.296 g, 3.41
mol ) and st i Thiedntermed@te anayl Be nedunenwithh Naltbboat room terp@Bailng Yo give theded

dth i . d with h 3. I, S04)., d
concent r at ed. MORBSRORIE TNR=Ring arigt Wil s sfdntPatalifive(s oz,
Et OAcl Hexane gdifmative! Dyiiitg melr, IMAP MPdiEDropRebiyIdiAB iR nthyieRgl | d.

The product was further recrystallized from EtOAc’ 1571 hexane to give
conpound 9 aschioside lab@boot rabni &B0penptureFoy 2-6 hjto PivedBeesirediconipedird) of | H

NVR (300 ,  CDC13 8.34 (s,,.1 . 8.30 (d) J.= 7.8, Hz 8. d, J
T 6 e 16" Fompuiay. Ay adscristaih sebintis Fenpbs, Senend <hay behagiifos 1
(m 1 H givé-Leumbler bf Ebmpdurids 6 Formiital. Fot exéiiplel tdlbrodudela(m 4 H),

m 2 H, 2.62 (m 2H, 250 (m 2 H, 1.34 (d, J =76.0 20 Hz, 6 H);

ES) m z: e@mpokny wherahlie hydragyNreplace 29 withaptermediate 1tarxbfoow xt ur e
f the 1,2, 4- enzenetricatrbox H?ﬁ anhydride (2 g, 10.4 mmol), and

-ani nopyri di fFU?@@"I?,"‘*EB?R}/ PP€ih glacial acidic acid (40 31

gN-hl
—~

.59
. 87
(
t

w O
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~'0 99142445 z |) laii'~ | ~Ih"'1 PCTI US99103694 nlL) was stirred atziﬁ‘g&mf or
16 h. The m xture was cooled and the white solid was filtered off

washed with water. The product was dried for 24 h under vacuumto yield
conpound 10 V@943 te solid (2.55 g, 91 %W: M5 (ES) m z: 267PCNVPEP03694

Example 11 HOH ~ N~-Nw ( NN J OO0 0 Cpd. 11 ASghénie 3of conmpound 2 (
DVAP (cat.), conpound 10 (0.18 g, 0.68 mmi) and N, N-diisopropyl ethylam ne
(0.46 nm, 2.72 mmol) in nmethylene chloride (6.4qlL} mas stirred at 20 C
[

chr omat ogr aphy 8 02) net hyl ene chl orid Iac onel = 10:1to 1:1 ) to yield
conmpound 11 as assol iU‘(‘W‘Hﬁ, 18% : 15 544(M+H). Exanple 12 |
anhydrous THF (50 .. The solutio ol ec?‘tpg 0 C and 60% NaH (0.2 g,

olg Hhe sol uti was stirred for 10 mn and CH31 (0.53 g,

0.2 g, 0.68 nmml), EDCl (132 ny, 0.68 mvl), 10 HOST (94 ngy, 0.68 mml),
overnight. The gixture was concentrated and @r ied by colum
OCH3~N N3~NJ O r ®d. 12 20 Corrpound Q8 g.. 2.5 rnmol ) was dissolved in
0
d. The react¥ on m x8bre was stirred at 0 C for 2 h, NaH

(0.1 g) 2.5 rwal
stirred for 25 another 2 h.
solvent was 32 3&0 99l 42445

eaction was quenched with sat NH4Cl, the
c~~,; ~i ~ PCTI US99/ 03694 evapor ated and
t he aqueous | ayer was washed nmet hyl ene chl oride (3x), dried (NazS04)
and concentrated. The product was purified by colum chromat ography (silica
gel) to yield conpound 12 (0.69 g, 83%: MsS (ES) mlz: 334 (MH ). 5 Exanple
13 | OCH3~N H2N-NJ O Cpd. 13 1Q%Clg (0.3 rrL) was added to a m xture of
conmpound 12 {0.64 g, 10 1.9 and 10% ' dl CO(D 13 g) in MeOH (5 ni).
This m xture was hydrogenat eq rr shaker overnight,
filtered through celitgang”thgtiltrate s\conen qd. The residue was
basified with 20%Na and|extracted W t | degig3x)) dried
(Na2S04) and conce to gqugta yell o
(ES) m z: 3@ 1 ) o) o

3c

F

Qip@{Q e

o

5 To produce compounds of the invention where R; is Cy.salkoxy,
Scheme 4 may be used. Treatment of the azido derivative 1d with an
appropriately substituted piperazine, such as 4a at about 100 °C for about 2-
5 days gives intermediate 4b. This intermediate is treated with two
equivalents of a strong organic base, such as sodium hydride in an inert

10 solvent, such as THF, at 0 °C for about 1-5 h; followed by treatment with an
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Example 14 0O HOCH3 ~ NN 11 NN~ OF O O Cpd. 14 20 Conpound lfﬂqegiﬁzg,
0.49 mmol ) was dissolved in nethyiene chloride (4 nL) and 4 eq o

di i sopropyl ne (0 25 ¢g,1.95 mol) was added. To this
added a mxf\i’uaébﬁ@ (0.185 g, 0.49 mmlz and conpound 3?8“&}9 5I69ga49
nmrol ) and t heddiigoel @qwmgnbpf basgiangd @naligyie magentl\watamth irdideiafent

(502, ot hy Pescitempatt K LS e Yhen CaTh qiodhis faCoyipARCERYY, |
Ei Onol nexane E4791 &1 6o T Tt pRleLEpRe R fio HFR BB Bl 8 gKisis

CDC13) b 8. 36n{|ﬁé |s2c¢d)ple8vﬁt&ébhmahﬁuﬂﬁ deRvade(suchlas 4eMitH EHATU &bd 7. 47

(m 1 H, 7222 (m 3 H, 7.00(m 1H, 6.87 (m 3 H, 457 (m 1 H, 3.76
(m 3 H),53. BMARB to @me)ghemme(dﬁompnmu)qs af tBe ipventigns Aﬁd@cugecsnm) VS

(ES) mz: 575 % H OH OAmxt

(S) - (+) - epi cﬁF’é‘F’Bﬁ ar%c?‘%meg& #Hsbe "?‘ﬁﬂi#élﬂ ?ICPE%HE %(Q}V%ﬂ@"g@‘ﬁzyl ani ne
(11.57 g, 108, (40 nmL) were stirred at 20 C for 62 h.
Wiite solid pre |p| ?%Pzgc’hﬁ/b%g‘ehexane (-- 350 nL) added, stirred for 20
mn. and sonicated to break the big chunks of white SO|Id The white solid
was col lected by filtration and washed w th hexane, gl ed under 15 vacuum
to give 19.8 g (92% white solid. The white.solid wa¢ReM@hI i zed from

Et OAcl hexane to gi 17.76 g (82% of 15 as a white crystalline solid; 1 H
NVR (300 Mz, w\zﬁg{s 7.31(m 5H), 3.8 (m 1 H,3.79 (m 2 H, 3.53
)

(d, J =5.3 g Qrs89 (rr~, 2 H), 2.81 (dd, J 2.4, 4.1 Hz, 1 H)),
2.69 (dd, J =1 % 9 Hz, 1 H; M (ES): 200 ( Anal . Calcd. for 20
CooH,,NOCI: clds0. 15: H—7: N, 70Ql. & S 60.10; H) 7.02; N,

(11 g, 5-o—r>rmn|) and

6.92. Exanple 16 'Boc hvN~Cl Cp&. 16!25 uiele
triethylamne (10.12 0 mmol) ¥ in H§ 25 mL) and cool ed
to 0 C. The aprnepn g, 50.1 mmol) was added in portions and stirred

for 20 h while t&tl.e)te erature was warnmed up to 4 C overni ght. The sol vent
was concentr ¥h va (#@nd wat er wasadded. The m xture was extracted
with ether (3x), dried (NafSO ) 34 al'~ ~~~ulil7 WO 99| 42445

PC T/ US99/ 03694 aft® concentrated. The crude residue was recrystallized from
Et OAGhexane to give 9.9 g (66% of 16 as a white crystalline solid. The
filtrate was concentrated (3.1 _g as oil) and nore product was purified by
col um chr omat ogr aphy (short 8 cm hei ght of Si02, Et OAGhexane as 5
solvent). The oil was regrysia ved from Et CAcl hexane to give another 2.78
g (18% of 16 &sHsO whi fe CNyst af’l ne solid; [a]pZS = -10.2 (c =1, CHC13);
"H NMR (300 : 13), 8 J1.22-4.36 (m 5H), 52(m 2 H, 4.30 (brs, 0.5
H, 3.96 (m T 6- 97(m ~aHH), 1.47 (s, 9 H; M (ES): 322 (MtNa);
Anal . Calcd. for CSH~N0301 C, 60.10; H, 7.40; N, 4¢f Found: C, 60. 26,
H 7.42; 10 N, 4.63 Eﬁﬁrrple 17 1 Boc OH ~ N PhvN~N~ R Cpd. 17 KOH {11.23
g, '200. 5 mol ) was—di-ssolvedyen net haneJn6280 N"and e fumarate salt of
1- (2-1 sopropoxyphenyl ) - pi perazi ne ( l'g\s,oi)ojé I) was addedand
stirred at 20 C for 20 min then cool'@ ep eppected anine 16
(10 g, 33.4 mmol) was added to the rreaﬁ'anol sol utlon 20 at "0 C and stirred
for 20 h |Ie the tenperature was warmup to 20 C overni ght. The sol vent
was renmo¥ wat er was added and the m xture was extracted with ether (3x),
dried (NaZSO4) and concentrated. The product was purified by colum

chr omat ogr aphy (short columm, 8 cm height Si Oz, Et OAChexane as solvent) to
give 10.22 g (63% of 17 {100% ee,
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25 Chiraipak OD 4.6 x 250 mm 1 nUUm n) 254 nnm) nobil e phase: 901%(&Wf
hexanel | PAl 0.1 % diethylamne) as a yellowish oil; '"H NWR (300 , 13)
S 7.26-7.35 5H) 691 (m 4H, 4.68 (d, J =15.6 Hz, 1 4. (m 3
H, 3.95 (rh"2’r199ﬁ5“§453.35 (m 2 H, 3.11 () 4 H, 2.75 (m) 2 ka?f@?%‘g’%%‘m 35

~ mAl ~~~~ailvi i T~Q 99/42445 PCT/ US99103694 2 H), 2.38 (m 2 H), 1.45 (m
9 H, 1.34 (i = 6. 6 H; M5 (ES): 484 (M#) Exanple 18 i HCOH ~ N
PhvN~NJ O 5 d. A e of compound 17 (233 ng, 0.48 mmol) and 25%

TFAl met hyi en& _ch or|N 3 gRHstirred at 2D C for 18 h. The sol vent was
concentrated n vacugf and thelfesi due was basified with 20% NaCH (aq),
extracted with (; medhyl ene clg oride (3x), dried (NazZS04) and concentrated
to give 174 ~95% of 18 as an oil which was used directly w thout
further purificatioms (ES): 384 (MH ~). Exanple 19 15 Alternative
Preparation of Cpd. 8 ~ N HZN~- NJ O Cpd. 19 To a m xtur f 18 (-154
ng, 0.4 mmol) and 10% PdI C (159 ng) in EtCH (3 nL) was add¢d amoni um
formate (151 ng, 2.4 nmoj)—and Xirred at 55 20 60 C . The m xture
A hm%l.mltratev\as
[J

was filtered thru celitg an Q

concentrated. The produd{_wis puli aNnshowy celu (5 ¢m hei ght of
Si02) to give 63 ng (549 T 19 s a oil(a] 2s 3.67(c = 1, CB6IC13) ;' H
NVR (300 MHz, CDC13) 8 6.91 (mA H, 489 {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 125 H, 2.25-2.68 (m
8H, 1.34 (d, J =6.1 H, 6 H; M5 (ES): 294 {MH). 36 ~) i. ) ~r ~~I;

, I~/ WD 991 42445 Exanple 20 0 /N~ ~ N~ , v ' CO2H O Cpd. 20

PCT/ US99103@4 5 A mi xture of the 1,2, 4-benzenetricarboxylic anhydride (7
g, 36.4 mmol), and N, N-di nethyl -1, 4- phenyl enedi am ne (4.96 g, 36.4 nmol) in

O T o et lel Y Wi b Shmbitigt 8 bl Wi st o
solid wag cdiydrekeBdHeme Birhay beiusedan$)maepienidrotydie (I8 He) by Bewat er to
treated with benzylamine in a suitable organic solvent such as hexane at
about room temperature for about 48-72 hours to give hydroxy compound 5a.
This intermediate may be treated with a BOC reagent agent such as di-tert-
butyl dicarbonate, and an organic base such as triethylamine in an inert
10 solvent such as THF at about 0 °C to about room temperature over 10 to 24 h
to give the N-protected derivative Sb. This intermediate may be treated with
piperazine derivative, 5c, a basic reagents, such as potassium hydroxide,
sodium hydroxide, or lithium hydroxide, in an alcoholic solvent such as
methanol at about 0 °C to about room temperature over about 1 to about 3
15 days to give the coupled derivative 5d. This compound may be deprotecied
by treatment with an acidic reagents, such as TFA or 1-6N HCI, at about
room temperature over 18-24 h to give free amine 5e. This amine may be
debenzylated with using a reducing agents, such as palladium catalyst and
ammonium formate, sodium in liquid ammonia, or palladium and hydrogen, in
20 an aicoholic solvent such as EtOH at about 45-60 °C over 20 h to give the
primary amine 5. This amine may be coupled to acids of type 5q using
peptide coupling agents such as HATU to give a compound of Formulal. As
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10 renove the trace anount of acetic acid. The product was dried at 40 C
for 36 h under vacuumto yield 8.0 g (71 %9 of 20 as a |light bromﬂ(b%mmﬂy
"H NVR (300Mykg obags ds) 8 8.40 (d, J = 8.5 Hz, 1 H), 8.28 (s, 5
(d, J=7.8 Hz, % 7.22(d J=8.9gz 2H),6.82(d,J:8._9Hz,2&0,2.96(%8,7@%260?692/5
(ES): 309 (M—liqle.s 'Qeﬁi%n%ﬁh@"@l'v cReme 5 ay be mogified\ongive & rpurabe of
(S)-2-(4-(m|n§ﬁw 1420, 2,3-rlihydro-N[2-hydroxy-3-[4-(2-(1

met hyl et hoxy) p eré/@d%%mﬁyzlé hyl ] propyl]-1, 3-di oxo-1 H i soi ndol e-5 20
carboxam de Cpd. 21 The piperazine 19 (0.4 g, 1.36 mmol) was dissolved in a
m xture of diisopropylethyl amne (0.7 g, 5.46 nmo!) and net hyl ene chl ori de
( 10 nL). To the above solution was added conpound S€hefde $u., 1.36 mmol)
and 25 HATU (0.52 g, 1.36 mvl) and stirred at 2DC for 18 h. The reaction
m xture was washed with 3% K2C03 (aq) and thegpyganic |ayer was dried
(Na2s0~), 37 % A~f o I;;;;q;;,lf'g WO B9/ 4Z4A5 PCTILISA9403694 and
concentr at ed. e oduct was purifi romat ogr aphy (Si Oz,
CH2Clz | Acetone = 10:1, 8:1, 6:1, 4:1, 2:1 ) to give 0.33 g (41 % of cpd.
21 as a light brown solid:"H NVR (300 MHz,58DC13) S 8.27 (m 2 H), 8.D0 (d,
J=7.7Hz, 1 H, 7.23 (s, 1 H, 690 (m 5 H, 6.79 (d, J =8.9 Hz, 2 H),
4.595 (m 1 H) 400 (m 1 H, 3.83(m 1H, 3.44 (m 1 H, 3.12 (brs, 4

H, 3.00 (s, fi H, 2.85 (m 2 H, 2. 4 H 1.34 (d, J =6.1 Hz, 6 H);
M5 (ES): 586 (MH) [a]o25= 9.6 (C= 0. C13) BI OLOG CAL EXAMPLES 10 The
bi ol ogi cal activity and sel ect| ¥% e conpounds of the invention was

denonstrated by the follovvinglassgys. |[The first assay tested the ability
of conpounds of Formula | to bmng/ﬁo néh?;ane bound receptors al a-AR, al
b- AR and al d- AR np 22 15 The uences of the three cloned hunman
al- AR subtypes havefbee- publ i shed. Furthernore, the cloned cDNAs have been
expressed bot Phty griéi ent iCh cells and stably in a varg®h of
manmal i an cell lines (HeLa, LMtk-J3 , rat -1 fibrobl ast have been

shown to retain radi ghi gand bi ndi ng actlvitgoand»igﬁgéﬁhu d couple to
phosphoi nosi ti de hydrolysis. W 20 useg publli shed seguenc- i nf eyt i on
to design prinmers for use in RT PCR anp?Fik atromof N sufty, to obtain
cl oned cDNAs. Human poly A+ RNA was obtained from comrercially avail able
sources and included hippocanpus and prostate sanplgg, sources which have
been citedin the literature. For the primary screen a radioligand binding
assay was used 25 which enpl oyed nenbrane preparations fromcells
expressing the individual cloned regeeptor cDNAs. Radi ol abel ed Iigands with
bi nding activity on all three subt (non-sel ective) are commercially
avail abl e ([125|]-HEAT,oﬁ3F%pF&A ~ Each al receptor subtype was cl oned
frompoly A+ RNA byl t heTsta darg nmet hod of reverse transcription-polynerise
chai n reacti of"CRFN3QPTRL- fol I'ewing sources of pol yA+ RNA were used
for the cloning of the al receptor subtypes: al a-AR, hunman hi ppocanpus and

prostate, al b-AR 38 z B~ P~—~&'ni Anni i~1i ~e W 7~Y~. y~r' - -
p~r mego~nz~oe hunman hi ppdeanpus, ;I\ﬁﬁéi? human hi ppocé . The resulting
Jor (Inxitrogen

cDNAs were cloned into the pcDNA3 nm i an_expr essi op
Corp., San Diego CA). Each DNA was sequence@”foqfii? ficytion and to detect
any possi ble nutations introduced durHgg tha amn.ifikatign proc ~s. 5 Any
devi ati on m sequence fromthe published cbnsensus “for eachPhec ~tor subt ype
was corrected by site-directed nutagenesis.

5f
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The three al- AR subtypes (a, b, d) were transfected into CO~ celgﬁ hu_-s,i,-_mg a
st andard DEAE-dextran procedure with a chl oroqui ne shock. In thi
procedure, each tissue culture dish (100nm was inocul ated w 06
10 cells anWQ?géﬂé’?sect ed with 10 ~g of DNA. Approximately 72 Ptﬁ%ﬂl?sgg/giéﬁs?%
transfection, the céfls were harvested and COS nenbranes were prepared.

Tr ansf ect ed COS cel | 8 gmRA5 plates (100mm were scraped and suspended in
15nL of TE b (5f - HCl ) 5nM EDTA) pH7.4). The suspensi on was

di srupted w oregenrzer . ~dd,pvas then centrifuged at 1000xg for 10 15
m nutes at 4 fhe sper nat ant was centrifuged at 34,500xg for 20 m nut es
at 4 C. The pellet wis redgppended in 5nl THE buffer (50mM Tris-HCl,

EDTA, 150nM NaCl, pH7.4). The resulting nmenbrane preparation was ali quot ed

and stored at -70 T The proT’&n concentrati on was determ ned foI
menbrane sol ubilization with TritonX-Q00. 20 The ability of ea c}cﬂound

to bind to each of the al-AR suh as_assessed |narec i ng
assay. [1251]-HEAT, a non-sel g ‘ i S ed as

radi ol abel ed |igand. Each wel $ 2 at eN re pLoTNE 25
mL [1251]-HEAT diluted in THE i conicen rat 50 pM’)‘ 10
pL test conpound diluted in DVBO (final 25 conggntration 1 leO pM, 25 niL
COS cell nenbrane preparati on expressing one of the three al-AR subtypes
(0.05-0.2 ng nmenbrane protein). The plate was incubated for 1 hour at room
tenperature and the reaction m xtures were filtered through a Packard GFIC
Unifilter filter plate. The filter plate was dried for 1 hour in a vacuum
oven. Scintill ati éithbughdhe glalrsedmmm%ewwlmntmoma)stwcmahe filter

| d k
PCTNS05) 036 ohFe GO AMBBHHES Fre.Moge 2EhvRtaan Oers anders sin: Brpferesl 5"

G aphPad sfr | BEHRRUIANPpFeferrédP TR p?eiéaféws&naohhéé of hsmh&aq iNaLygs expressed

i n nanono concentratl on for select conmpounds of the invention |n al |
receptor subtypes. R2 OOOR~5\NN~I R-~f=l=~/ Rs OHH ', "N5 O
Cad. R~ Rg R-TABLE A RZ ala, a

a1d104Hi - pr opyl 3F HHf’§18@§?84§¥?"%Yopy|4 acet yl HHL. 0>20006049Hi - pr opy! 3- CH
SFFDGEEZOO%SE(E)SHR pr@%é}w—égl@fgpg%%Hl - propyl HHHO. 9>2000651552Hi - pr op
yl 4 H >

20006253Hi - pr opy R4- AsHERsellkBy 65554 Hi - pr opyl 3- Cl HHO. 736693755Hi - pr opyl 4- OCH3
HHO. 77>20005156||:|B‘pr%2%l 3-Cl 4- C4HO. 811275402057Hi - pr opyl 3- CF3HHO. 74>2000895
8Hi -prop 4- OHHHO™88 oeHi - propyl 2- OCH3HH1. 616397427Hi - pr opyl "' 3- FHH3>
2000639Hi - pr opy! }%ﬁ rﬁ'ﬁ)d?b&'&w 4429H - pr
opy! 3- F5- FHO. 8985335??@4)5?%% 4- é@ﬁﬁﬁ" EZ%@%H -propyl’ aﬁﬁ%%%@HHz 2>200
05232Hi - propy! ' 4-aB@h3HHO. 2317501243021H| -propyl ' 4- N( CH3) 2HHO. 36>20005234Hi -
propyl " 4- CH3HHO. 16503735H| -pro " 4- OHHHO. 46>200013736Hi - pr opy!l ' 2- OCH3H4-

OCH30. 59>2000563 ’BVBE?" 3 OCH34- OCH30. 62>20D0513538H|-pr0pyl H3- OC
Ha4- OCH30. 93>20D¥ﬂ yIFB CH3- 4- CH30. 44>20007340Hi - pr opyl ' H3- CH3- 4-
CH30. 26>20D01214TH: - propyl -HH4 t - butyl 3. 5>20D07542H

et hyl 3- FH4. 25>2@id1EHPHOA3Het hyl 3- FHH22>2000540 i ndi cates' S"
stereochem stry " indicates "R' stereochem stry 40 rr

The particularly preferred compounds of Formula | include compounds where:
R, is hydrogen,
R, is Cigalkyl, phenyl or substituted pheny!,
20 Ra is hydrogen, hydroxy,
R. is hydrogen,
Rs, Re, and R; are independently selected from halogen, hydrogen,
hydroxy, Cssalkyl, Ci.salkoxy, and diC,.salkylamino,
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|~~~ 1,~,i ~~I1~~ WD 99142445 PCT/ QJS99/03694 R2 OOOR ~ 5 zlo .r-NtN;u{
R\~ 11,F~ R/~ ~H\ N0 510 RWMW R TABLE B Ry R5 Rs RZ al a at'b af'

d6Hi - propy! 3- FHHO, 414822244Hi - propyl HH4- N( CH3) ZD. 184651545Hi - pr opy!
LS mets R,

HH4- ocH30. 11%WE8P284RI - propyl HH4- CH30. 1>20D03747Hi - propyl HH4Y
~OOORN/ R~AI|l~jsRsarBoh~ ~ CHH\ "N~-N~ O 15 TABLE C CGted. R Rg RS
Rs- R? ocla alb ald (11 Hi-prepyl HHH 1.9 >2000 31 R2 ~-OO ORs N/
R-~~=~l i Rs R~'~ B ociscatbon; a8pd- | O 20 TABLE D Cad. Rl RZ R~R~-_R~ ala alb
ald 14 Hi-propyl 3-F H E 7 >2000 407 Example 23 25 The selectivity of the
conpounds of theEi nvERTFBRNS or prostate tissues over aortic tissues was

demonst r at ed fp hi@kéE8 coflpduUREs 'of Feihl Il #5988 e6mpbud wherl /~—~rD- 1
WO 99/ 42445 PCT/'US99/ 03694 rat prostatic tissue and rat aorta tissues were

exam ned 6n the [Rgesenhydragdnabsence of antagoni st conpounds. As an
I ndi cation of the sel e&tivity of antagoni sm test conmpound effects on
vascul ar snoot h MescleCet¥act il i ty (al b- AR and ald-AR) were conpared to

e ot oot o, P! GBIk Saiat ARl eRlic ShiciiodboRCaha ' ©
R:, is hydrogen, phenylC,salkyl, or Ci.salkoxy substituted phenyl.
The particularly preferred compounds of Formula |l include compounds where
10 Re is hydrogen,
Rg is isopropyl,
Rio is hydrogen, t-butoxycarbonyl, benzyloxycarbonyl, and
Ri4 is hydrogen, benzyl.

15 The preferred compounds of Formula Il include compound where
R0 is Cysalkoxycarbonyl,
R.1 is phenylCsalkyl, or Cy.salkoxy substituted phenyl, and
Ri2 is hydrogen or halogen.
The particularly preferred compounds of Formula 11l include compounds
20 where
Ry is t-butoxycarbonyl
R,1 is benzyl, and
R,z is chiorine.
The preferred basic reagent for producing a compound of Formula Il is
25 potassium hydroxide. The preferred acidic reagent for treating a compound
of Formula Il is trifluoroacetic acid. The preferred reducing agent for treating
a compound of Formula 1l is ammonium formate and Pd/C.
As indicated by the biological activity, the compounds of Formula | may
be used in pharmaceutical compositions to treat patients (humans and other
30 primates) with disorders related to inhibiting the activity of the a1, adrenergic

receptor. The preferred route is oral administration, however compounds
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fromLong Evans derived nale rats weighing 275 grams and sacrificggd by
cervical dislocation. The prostate tissue was placed under 1 grar?rt ensiBn
ina 10 mM bath containing phosphate buffered saline pH 7.4 at 32 C. and

i sometric t ¥RP4%as measured with force transducers. The adHWSM¥ee 10
was pl aced wiglebe adginisteredisi intravencuslidfudionadlal dosteirange frohpatiat e
buffered saline pH 7.4 at 37 C. The ability of test conpound to reduce the
nor epi nephr i@t tndhbewd1@dma/ka drily wheygdhe ephinal dose ramge s akeutdet & ni ned.
Compound 4 inhibited the contraciile response in rtig tiss ith an |1 C~o0
of 63.2 ~M éﬁ’@“ﬁhgﬁgfé@&e‘é vsiné-lsmﬂo RS9 TYR aimut@ofk@oi“nd 6
inhibited 1 Ol A4 : [ i i M =0 of 2.8
N and in SrRBLEY RGOS, AdRRARSGN S pRAThACe iR el bleP pEfR, o

t he contsactrahgingdrdm teveral minligsdtotdevers daysth an 1 C-o of 6.5 ~,Mand in
prostate tissue with an ICs of 0.23 ~M_ Conpound 45 inhibited the
contractil e respdieepharneageuticat cerapesitiphshcam begseparesi gsipgicanventiona ost at e
tissue with an | C-o of ,0.04.~ 2% Compound 34 inhi biteﬁ the contractile
response in mageyiical RXCIRIgHNS A0 I@lﬁp%fnﬂggecm ‘i "’Hr"%??g? MSsue
with an | i ~ ,%mgg hafyl AH WHYr \ nse in
aortic ti ssczgaﬁnﬁ?%hggrst’ (I%gr of ’22?%%‘%&'% %\H%;&%slﬁ‘gfe ti sézﬁé\%pw g,%}? C~o
0.81 ~M Examptier id4artinedesidstancengunimals lacfoseh starol eglucose, wethyt est ed f or
their ability to antagonize phen%ﬁgohri_ne (P? i nduced |ncreases, in

i nt r aur @hr Feliglases Magnesp gierats, dicalcivgyPResphaty. maraitol apsdbetile: was

denonstrate i e i i I . mean
arterial pre utly é%ﬁ?%’gr E%élgﬁéif%lﬁféghgggg@g’igg%*s%rgﬁgﬁggtlﬂgti zed
and cat het erAlresiplentearyte mitodas Aebded withefisittegrémtePlilientshe prostatic
urethra. Mean arterial pressure 42 11~~~ C ~i;)(!'1l WD 99! 4244S

PC f/ US99/ 0Zwenulating)jagents, febrcants, hisders andtienikeusing seaventionahe f enor al

Sorgl k) of phEnGHERKhefn thR0%% Skiedifthelart of plenal e HedtRI Bt e Sponse
curve. hgP MewaMéeagraﬁmrmsdﬂdy belgrepéred 6 wiesrcordidthert §ierileUP

returned to 5 baseline. e do ~~ then were given an i.v. bolus dose of the
ant agoni se ozafpéund, foll owed by i.v. PE chall enges of ascendi ng doses, as

in th~ control agpni. e- e P surenent s
foll ow ng each PE %m%‘f@@%e"‘&ﬁ? rec%ﬁt%ﬁﬁﬂa%%%%@ﬁad%ﬁaﬁ Lgst?rqp%sﬂﬁ was
tested over [sadkesAowenartHy compourddmagbedsblatédbhd ueadidsaherrents. The
interval 10 between antagoni st doses was at |east 45 mn and three

experi ment s pargaseuticalaceeptabigsaitse fixagpies of suchraaitsjingpde bel ow

illustrates th an._percen r ti.ons in |.UP and. MAP for . conpounds 21
and" 26 2DepdatrpBreyhich GBS hisoHTbE FertRlonel s dilyie) Mokl
(ugl kg) i.V.hahé tEftBAE! SitrRf bepfBieUManddliciRathaRBs@fshidAP at 10 ~gl kg PE in
dogs | UP NMAP 43 ~t1l ~"~i;~ ~~~113 _V\D 991 42445 100

hydroethanesulfonic, benzenesulfonic, oxalic, pamoic, 2-naphthalenesulfonic,

p-toluenesulfonic, cyclohexanesulfamic and saccharic.
In order to illustrate the invention the following examples are included.
25 These examples do not limit the invention. They are meant only to suggest a
method of practicing the invention. Those skilled in the art may find other
methods of practicing the invention, which are obvious to them. However

those methods are deemed to be within the scope of this invention.
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C-c 75 0v ,gin .od50d ~a 25 7 PCT/US99103694 Effects of Corrztﬁ i
upon | UP and MAP at 10 p.glkg PE in dogs | UP MAP 5 Exanple 25 Th uratton
of sel ect conpounds of the invention was determ ned by the ne i e

| UP and MAP W&%&%ﬁs to repeated PE chall enges in conscious 3@3@5%’8?&
time. Mal e beagles dogs were instrunented for the 10 continuous neasurenent
of arterial blood pressure by inplanting_a catheter containing a pressure
transducer into the abdom nal aor&%EBAB%tTMEfFe)%MEILE&tery. The telenetry
transmtter was positioned subcut aneousb# i B ttge animal's flank. 1UP was
nonitored wwth a catheter positioned in ao ber static urethra. Prior to

ant agoni st test conpound adm ni stration, the | and MAP 15 responses to a
20 ~gl kg i.v. dose of PE were determ ned and r ht ed several tinmes to
establish a baseline (100% maxi mal) rgsp X~0ral bol us dose of

ant agoni st was adm ni stered) fol l%m@f;p ~gl kg i.v. PE challenge at
0.5, 1, 1.5, 2) 4, 6, 12, and 24 sS™MJo dosi'Rg” The | UP and NMAP
responses follow ng each PE chall enge were recorded. Conpound 33 20 was
tested at doses of 0.1, 0.3, and 1 nglkg. The | UP and MAP responses at each
time points followi ng the PE chall enge af&driesented in the follow ng graphs

2 08 2Eom, O e R A e ot HESBR AT
~T U e m?a/a?’%%%ﬁtﬁw&hg p@g%ﬂla@H 9. (160 mi) BHdExtfactEd with O Mol kg p.

o. 0.1 nglkg p.o:
methylene chloride. The combined organic layers were dried (Na,SQO,) and

concentrated to give an oil (2.74 g). A mixture of the oil and 1-azido-3-(p-

10 toluenesulfonyloxy)propan-2-ol (3.25 g, 12 mmol, Antonin Holy, Collect.
Czech. Chem. Comm. 1989, 54(2), 446) was stirred at 100 °C for 36 h. The
cooled mixture was diluted with water and extracted with ether, dried
(Na,;S0,) and concentrated. The product was purified by column
chromatography (SiO;) to yield compound 1 as (2.92 g, 76%) as 2 light-

15  brown solid: MS (ES) m/z: 320 (MH’); Anal. Calcd for C16H25N502:C,
60.17; H, 7.89; N, 21.93. Found: C, 60.45; H, 7.83; N, 22.01.

Example 2

Y

HoN o

T
20 Cpd. 2

10% HC! (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
25 with 20% NaOH and extracted with methylene chloride. The combined
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1.0 ngl kg p. 0. duration Btucties Ce~rtnpound ~~i REFERENCES M Bgrgy_ 8,,C.
Roehbonm) Managenent of Benign Prostatic Hyperplasia, 48 10 Annu. év:"i\/gd.
177-89 ( 1997), Bruno JF, Wittaker J, Song J, and Berelowt )
Mol ecul ar cMSAPHYIENd sequencing of a cDNA encodi ng a human ?&’%%%@%%?gl c
receptor. Bi 0 |aBerpiese dited (N&sBOY andlctihicehtr8ted PPieldt€omBodnd 212 16 20
24 time (hours 04812 16 20 24 tine hour s) 2 () ' ~ ,, j(12 v-' O
99/ 42445 PCTas/BYBN0BENMOIF(2 .23 5% BMS (BS) mizt288 (M) Chiu G Shapiro E,
Tang R, Lepor H, Hartig PR Winshank RL, Branchek TA, and d uchowski C
(1994) The al adrenergic receptor that nedi ates snooth nuscle contraction
in human 5 prostate has the phar nncolg;%h@@é properties of the cloned human
al ¢ subtype. Mdl. Pharnacol. 45: 703 : éorrﬂey G Stoner E, Bruskewtz
RC et al. (1992) The effect of fRnastedide in nmen with benign prostafic

hyperplasia. N Engl. J. Med. 323%—118%1281. 10 Hatano A, Takahashi H,
Tamaki M Koneyama T, Koizum T, —RNak €6 (1994) Phar macol ogi cal
evi dence of distinct al-adrenocepssf sypt e

bt ) o%pﬁ ating the contraction of
human prestatic urethra and peripheraloartery. Br. J. Pharmacol. 113:
723-728. 15 Harrison JK, Pearson WR, and Lynch KR (1991 ) Ml ecul ar
characterization of al- and a2-adrenoc@B@- s. Trends Pharnmacol. Sci. 12:

hyper pl ai o and 20 T EREANE 1r2 FHerzb R R ARk CRRRIBUIR RO 868 proc. 4s:
2601 - 2603-mHi\cSI???g’gséfjm%rﬁ%il?\e’%.7176@,352&m?i?ol)Tﬁ‘1®9é‘i|éil alididH¢idl (2bb migno J)

and Tsujinoto C9 oni ng, functional expression and tissue
di stri buti onwas stiredratcid0G for 1ehle Thedighttbrover golation oeast cooleBito 2DEM

ot {1 CaoAG (o ENER SeHPRI SHBRIBEPURc; T S b0 Wor GRS A motier at o
synptons of gEOSHAEHN Wad wddhel thdrbighR3witPwaterd8 réfhove the trace amount

of acetic acid. The product was dried at 60 °C for 36 h under vacuum to

yield a yellow solid (11.41 g, 77%): MS (ES) m/z: 284 (MH").

15 Example 4
(0]
N H OH N
NA_N_S o©
F o o Y
Cpd. 4

A mixture of compound 2 (226 mg, 0.77 mmol), compound 3 (220 mg, 0.77
mmol), EDCI (151 mg, 0.78 mmol), HOBT (105 mg, 0.78 mmol), DMAP

20 (cat.) and N,N-diisopropyiethylamine (0.52 mL) in methylene chioride (6 mL)
was stirred at 20 °C for 3 h. The mixture was concentrated, diluted with
water and extracted with EtOAc. The combined organic layer was dried
(Na;SQ,), concentrated. The product was purified by column
chromatography (SiO.) and further recrystallized from EtOAc/Hexane to

25 yield compound 4 (101 mg, 23%) as a yellow solid: 'H NMR (300 MHz,
CDCl,) 6 8.34 (s, 1 H),8.30(d, J=78Hz, 1H), 8.04 (d, J=7.8Hz, 1 H),
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~ (~qu,C~; ?()? WD 99142445 PCT1US99/ @B&@4 Lepor H, Auerbach S, 5&':@@”\‘1@5‘62
A et al. (1992) A random zed, placebo controlled multicenter study" "he

efficacy anq,@g;/ﬁ‘ of terazosin in the treatment of benign pESHRbIS6o4
hyper pl asi a 148: 1467-1474 5 Lepor H (1995) a-Bl ockade for benign

prostatic hyﬁe'%&)(ras'l &) B8 (no 1 H), Er‘iddm,l‘anD 6.9k(mbb Ho4.5%0m, 77531 Mar shal |

VG (1092) Huﬁarﬁ’f“:?&apé’rz@f&a P, Sd.crlr 452 at s &5k %ﬁ fn e
%Los;ﬁ;emapﬁéz EEE ?fgagcg%r ‘adr Lg%‘;ngugg [ﬁn{l onz%\ﬁg Igﬁanlggr os{ét Eurt

nmedi ated by &B1fmHRl c-) adrenoceptor subtype Br. J. Pharmacol. 115:
781-786. 15 iI~ebust i/VI ~, Holtgrevve H L, Cockett Af K, and Peters PC (
1989) Trabhsurethral prostatectony: immediate and postoperative
conplications. A cooperative study of rficipating institutions

eval uating 3,885 patients.J. Urol. Eiamgg 43-247. Oesterling JE (1995)

Beni gn prostatic hyperplasia. Medi cal and ni ni ngl y invasive treatnment
options. N. Engl. J. Med. 332: 99-109. 25 Rama CS, Kincade Denker JM
59

Perez DM Gaivin RJ, R ek RP, and G aham Genom c organi zati on and
expression of the human al B-a geH rgic receptor! J. Biol. Chem 267:
21936-21945. Schwi nn DA, Johns 1 ] !\q#key MI, WIson KH, Wrnman
NP) 30 Canpbell S, Fidock MD, Fumess LM Parry-Smth DJ, Peter B, and

Bail ey DS (1995) d oning and pharnmacol ogi cal characterization of human
alpha-1 47 ~ ~I Au~11~1fl~ WO 991 42445pPA&T/ 11599103694 adrenergi c

receptors: s ence correctiqgns, and di,r arl t her cies
honol ogues %H@@?Empi’ nipg VCWPfq"aHf—ﬁﬁ gségg hﬂﬁﬁﬁéﬁs{&’ﬁ’r'ﬁ)" Bnig-n
TBSZ; étl |nber @Bﬁ%b?nLLe@é?aE Tar%ﬁcngétm@hragﬁgmg ns Bégﬁa(t)%Aqtbéggggwskl
D, Strader CDreeabdseBaythIéanborﬂeommgddm(B@:s)gﬁ)(()ﬁ 28rgl 2hArmEmobi@andat i on
of human a adrenergic rece al B and a epﬁgg‘ oe em Bi ophys.

rs
Res. 10 ConmfRisJH! ‘1’?96351’3 d\%% felor BB The metay e IBYGEWRS PA and

Oster G (1993 ey GARTHOPIBIRPERICEEETE) KahRD UhPSANEE] Soiliiater P! asi a

dried and concentrated. The product was purified by column

15 chromatography (SiO.) to yield the protected amine (4.84g, 89%). The
fumarate salt of 1-(2-isopropoxyphenyl)-piperazine (5.1g, 15 mmol) was
basified with 20% NaOH 4 (100 mL),extracted with methylene chloride,
dried (Na;S0O,) and concentrated to give a yellow oil (3.15 g). A mixture of

\ the oil,the protected amine (3.42 g, 14.3 mmol), and Cs,CO; (4.66 g, 14.3

20 mmol} in CH;CN (50 mL) was heated at reflux overnight. Solid was filtered
off and the filtrate was evaporated. The product was purified by column
chromatography (SiO.) to yield compound 5(4.4 g, 81%): MS (ES) m/z:
378(MH")
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15 Wennberg JE, Roos N, Sola L, Schori A, and Jaffe R (1987) Use of clains
data systens to evaluate health care outcones: nortality and reppey@atiipn
fcall owi ng prostatectony. JAMA 257: 933-936. Yanmada S, Tanaka C, Kinura R)
and Kawabe WQ9%4445 Al pha 1 20 adrenoceptors in human prost atRET/US99/03694

characterization and bi ndi ng charact gxafipie6 of al pha 1-antagonists. Life
Sci. 54: 1845-1854. 48 "7 ~1.~li(~ 211L12 What is clained is: 1. A
conmpound of Formulal RR ~OOOR5 R/ NN ( N/ NR | ARs ~~R~ . a O
wherein; R~ is hydrogen, hal ogen, C~_b5al koxy, hydro or C~.Salkyl; R2is
C, .eal kyl, substituted al Ky, e the al kylfsubstytuents are

| ndependently sel ected Fﬁ\al/o\qgws\,d/bheo | , substituted
phenyl where the phenyl guobsti e I'ndepen entlyﬁs/el ected from one or
nore nenbers of the grofip con®sting & C-~. Sal kyl, C, ~al koxy, and

trihal oC, . Sal kyl) phEnyl Cal kyl, or substituted phenyl C~. 5al kyl where the
phenyl substituents are independently #Rted fromone or nore menbers of

e
t he group CORSSIA 5 3 ~=A ; Ral,0C~Sal kyl ;
R3 ig hygr oggéf“i’t%‘g'rao%&%?gcﬁ_g'f‘ﬂ‘oi@ |?wt'%sg e@i‘hﬁ%" %{iTrll:zO ﬁsét {'Mggﬁt or isy
oxygen i § t hehlbAde¢d0 mleThe reactiornivas Blirred dtRT frgdh, the. soveéntiwas

phenyl Cal kyl or substituted phenyl C~. sal kyl where the phenyl substitutents
are i ndependevanarated ard selid residuewas ebtaiped. v selid wasditsajyed i

consi sting obadriiabfy laq) (Ted AL B stfish for AR TR ts¥ ree Base was

extracted into methylene chloride (3x). A light yellow oil was obtained (3.0

g, 95%). A solution of this free amine (3.0 g, 10.8 mmol) and

10 diisopropylethyl amine (5.6 g, 43.3 mmol) in methylene chloride (80 mL)
was added to a mixture containing EDC) (2.08 g, 10.8 mmol) HOBT (1.46 g,
10.8 mmol), catalytic amount of DMAI_D and compound 3 (3.09 g, 10.8
mmol). Reaction was stirred overnight at 20 °C under N,. The reaction
mixture was washed with water (3x). The product was purified by column

15 chromatography (SiO,) to yield compound 6 (1.34g, 23%): "H NMR (300
MHz, CDCl;)  8.34 (m, 2 H), 7.99 (d, J =8.1Hz, 1 H), 7.46 (q, J = 8.0, 6.4
Hz, 1 H), 7.18 (m, 2 H), 6.89 (m, 4 H), 4.57 (g, J = 12.0, 6.0 Hz, 1H),
3.67(m, 2 H), 3.09 (brs,4 H), 2.71 (m, 6 H), 1.87 (m, 2H), 1.33(d, J =
6.1Hz, 6 H); MS (ES) m/z: 545 (MH"). Anal. Calc'd for CayHasFN4Os: C,

20 68.37;H,6.11; N, 10.29. Found: C, 68.13; H, 6.10; N, 10.17

Example 7

Ho
I
D

Ny ~_N_J ©
T

Cpd. 7
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a r~-n zolil Rs is hydrogen) hal ogen, hydroxy, C,.-~alkyl) substi tgf&g&s,.,)?
C~. ~al kyl where the al kyl substitutonts are independently sel ectg Mi“one

or nor e hal 5al koxy, am no C, _sal kyl am no, di C~. ~a|
C, ~al kyl car g‘gﬁ;}?m“gs Sal koxycarbonyl, nitrite, or vitro; IL%L#] P@Qf‘egﬁ

hal ogen, hydr oxy, T@Ma{we S%IUBEH?U‘-E%OBOWW) %@5@5"’!&1@1 L% @91 34

& sal koxy, - AR WS BEGHES 2R 0GOR o (SR AT B8 o eieR VST Dory

Cal koxycar bo @‘ét”’gﬁ?evé%ere {3%). hﬁb%ﬁb:n@é'o??@rﬂc ehrde@Werelaried! kyl

substituted e the al kyl subs tents are |ndependently

sel ected fronNzp80Qy am)cand:mﬂmjem;o gee-abbdud XD g aiti womixture-ef thiglcinar,
di C~. sal kyl ami no, C-~.sal kyl carbony|, C-~al koxycar bonyl) or vitro;, Ais

ni trogen or dRS) ~a@dm2chw@myprppm-t@ue§ew lionade (9bB. &Bb minel Kristinar ovi so

that if A | t f CH
L S R P okl e PSP e A B O
th f; do I

thorcof . 50 G\ DA | e Bl eHeR BBl he, (7875, o0 i) ABr R0 LP TEE

hydr ogen, halcm;m'd rmxtb;eiwasyi)lul@ with antelaalkq'bxtrad:tedwm efines (3 k E0&Ambfenyl
phenyl C-~.sal kyl or hydrogen, Is h QXy .Qr rogen. R4 is hydrogen or
C~. Sal kyl , R VM?ﬂ?QS’g’é’PPe Wﬁhm (%5&?QQWL)Cd“B‘AI(N?iSOQﬁ'@aI koxy ani no,

g, e kg, L8 o Rl SN 0
C~_sal kyl car kgnjéid com gﬁdﬂd 1 €%0.6g, 6@%911(/98 8oc8e asshP by ehiraibe AD clamadi Kyl |

Cl_5al koxy, amino, Sal kgl am no) C~.sal kyl carbonyl, or nitrite, and A,
B, and E are a}aoﬁ-wrm@sgwrp entecoystallization framemethyléne cblongatb@mge R2 is

oo LR B sTEE G, DU tadP e BAKEIY o f BT ™ '
C~_sal kyl Car bR 1H).03. 9§I<fﬁ~=r6\lq<>al ms}g11 ﬁ§ 3.42 g}adrpgqa .6, @é%eﬁ HPW?XY

C~. eal kyl, C-~al koxy,  C~~al kyl'car bon '5ai kyl amno) 'R~ I's
hydr ogen, 15hal (@ged = h&&r 6>Q/HZC1~H5)a2B Id;ZI (m @H$.32 83%Xm, 2@] 23T ampd ) 2.48r

di @t _sal k¥l am 20,y 205 3.8 Hz, 1 H), 1.34 (d, J = 6.0 Hz, 6 H); MS (ES)m/z: 320 (MH")

Example 8

oH K‘N’Q

HN AN OY

20 Cpd. 8
10% HCI (6 mL) was added to a mixture of compound 7 (15 g, 47 mmol) and
10% Pd/C (4 g) in MeOH (100 mL) and the mixture was hydrogenated
under H; (50 psi) in a Parr shaker for 21 h at 20°C. The resulting mixture
was filtered through celite and the filtrate was concentrated. The residue

25 was basified with 20% NaOHq (75 mL) and extracted with methylene
chloride (3x), dried (Na,S0,) and concentrated to yield compound 8 as a
yellowish oil (14 g ,~100%): [ao®® +23.6 ° (c=1, CHCl,);"H NMR (300 MHz,
CDCl3) $6.91 (m, 4 H), 4.59 (m, 1 H), 3.76 (m, 1 H), 3.12 (m, 4 H), 2.83 (dd,
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A, B, and E are CH 51 7. il r. ~;~~?2D(I1 4. The conpound of claim1
wherein R~ is hydrogen, R2 is C-~alkyl, substituted phenyl, R3 is b)@d«wy{u
Rg 15 hydro% R5 |s hydr ogen, hal ogen, hydroxy, C~.eal kyl, C~. Sal ko@&
C~. sal kyl ca H?/ or di C~_sal kyl am no, R6 is hydrogen, hal og Y,
C~~al kyl, C~ J&aHQoZQG TEiz éthyZl 82(moriyHi), 2025-2i68-(rB a8 k)| Wu3idr(d, JRﬁ Az,
hydr ogen, hal ogen dr ox l.kyl') C-sal koxy, C,.salkyl carbonyl, or
di C~. sal kyl aé %&» '2/|§n(£ gﬂd“@" are CH. 5. The conmpound of claim 1
wherein R, is hydrogen, R2 is isopropyl, R3 is hydroxy, R4 is hydrogen, R$
is 4-dinmethylam no) and R6 and R~ are hydrogen. 6. The conpound of claim1l
wherein R is hydrogen, RZ is isopropgka igs hydrogen, R4 is hydrogen, R5
is 4-nethyl, and Rs and R~ are hydrogen. 7. The conpound of claim 1l wherein
R3 is hydroxy and R5 is am no, C, .sal kylamno or diC kyl am no. 8. The
conmpound of claim1 selected frymthe group consisti
2-[4-(f|uoro)pheny|]-2, dnhyd
1net hyl et hoxy) phenyl j - 1- @ ad
H i soi ndol e- 5car boxam de [ 3-
3-di hydr 05N- [ 2- hydr oxy- 3F(4 [2-9
1met hyl et hoxy) phenyl j - 1- pi per azi nyl ] proe 1, 3-di oxo-1
¥t

H-i soi ndoi e- SCar boxam de; 52 o ~. -~ 2-[4-(

Tretryl 2t p Ig. @ o380 e b drsRBAER N Fmbdurb

1met hyl et hoxy Y‘P @1p| per azi nyp ] propyl] (dllsopropylethyl
H i soi ndol e- Eara ; 13.6 mmoi) and methylene chlonde (10 mL). To the above

Tt vl o EXL@%&@W% ISk e, AqaR b a3 (258 aia, 316 mipplhand
- Scar boxgm ggaTy 9 39[ ?.41 @m(?l)nargﬁ st:rref! ftﬁ "C for 18,h ﬁorrcfntrated 10%

2[345 rimet hox r oxy- 3-

met hyl et hoxy)wmby(éq)m pdded andltihe ntRyiré Wasifexitau@d \Mth ether (3 x), dried
H-i sondol e- 5car boxam

2-[ 4- chl or opH&¥RSh @ijﬂmﬁ\?‘[‘ ZIH9CH'899°‘3W?%PF@QQH)§PH§H"& hoxy) phenyl ] -

1- I

2. hyr oxy %&%‘*ﬁ% ety (% ERAD RS A mpRgie bl | Apstone) sheny1 )
- 1- pi per azi nyio] give Ry & oily Soiid 0The Jprbduistovasi further cacrystaliiviedcfrom EtOAc

2- [ 5- met hoxyphenyl ] - 2, 3-di hydr o- N-[ 2- hydr oxy- 3- [

Lot hyl oo« NEHEN 19 91“%9%%‘#."% 5@ us!}wsphgiaﬁém #3%): [o)o™ +8.3 °
? h.sﬁ'yﬁf'g' N [&fﬁsmf [%&Mﬁt‘hﬂd@ﬁrﬁ/ghﬁs 1 H), 8.30 (d, J = 7.8 Hz,

1met hyl et hoxyj mheaxddcdl.fmpeaﬁzl )] PMEJOH\,]T H) B28I(A%A-H), 7.14 (m, 1 H),
H-i soi ndol e- 5car boxam de. he compound | ai m 8 wherein the

st er eochemni st®yP10m, t61b1)c4+|59e(m dartbhh02 ém, &, H)l@ 79rtre, tbhpddhde, 4fHk ai m 4
uherein the siq .ﬁ@hfﬂ)sﬁra%(ﬂf FAF £85 1R 293, 2% gh 5! £ 3430, FLe.dNC

conpound of ¢

(S) - 2- [ 4o "ﬁ&hswn?\m{ BPfLISEA(RIH R dr 0 N-[2- hydr oxy-3- [ 4-[2-(
1- met hyl et hoxy) phenyl ] plpera2|nyl]propyl] 1, 3-di oxo-
H i soi ndol e- 5- car boxam de. 53 Z 0 a~;sS~; 2uo~

Example 10

o)
N
e
= COH
o

Cpd. 10
25 A mixture of the 1,2 4-benzenetricarboxylic anhydride (2 g, 10.4
mmol), and 3-aminopyridine (0.98 g, 10.4 mmol) in glacial acidic acid (40
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12. the compound of claim1l selected fromthe group consisting of

2-[4-(fluoro)phenyl]-2,3-di hydro-N-[3-(4-[2-( 20 Aub 72
1- el hyl et ho henyl ] - 1pi perazinyi jpropyl j-1, 3-dioxo-1
H i soi ndof e-@ﬁc 5 %léam de; PCT/US99/03694

2- (3-f | uor ophuhy Mas2stiretl al 180 Guiqr31g &- (Tz'e(rmwhnyerwa%ccn@lﬁ;i)qmethwwmmm per azi
Y LA™ P et sl W pirad PRZg i yas e At aer , The product was dried for

1ret hyl et hoxy. - ks 0

LIELhy] et hoxy) Phaidel \;éad%bn?{o%%émyédd%&m 10 bs3r h& Soitd (2.55 g, 91%):

2- [ 4- et hyl phgisy{ES Pz mgyym}q N-[3-[4-[2-(1-nethyl et hoxy) phenyl ] - 1pi per azi
nyl ] propyl J-1, 3-di oxo- 1 H—|30|nd0|e -carboxam de; 2-[3,4

5- trlnethékyphenyl] 2,3-di hydro-N-[3-[4-[2-(
lrnethylethoxy)phenyl]-l-piperazinyI] ﬁ@ﬁ k% % 3-di oxo-1

H- i soi ndol e- 5car boxam de; 2-(4-ch|orog é 3-di hydro-N-[3-[4-[2-(

1- net hyl et hoxy) phenyl ] - 1pi per azi nyl ] propyl J- 1, 3- di oxo-
H i soi ndol e- 5- car boxam de; 2-[40hydroxyphenyl] 2, 3-

1- net hyl et hoxy) phenyl ] 1- pi azi 3
F#isoindoIe-5-carboxanideé:§§%ﬂn ﬁk;XLLg(mé?
1- net hyl et hoxy) phenyl ] 1- pi azi X0- \E/

H i soi ndol e- 5- car boxam de; and D—[4 ethylphenyl] 2, 3-dihydro-N-[3-[4-[2-(

1- net hyl et hoxy) phenyl ] - 1pi per azi nyl ] propyl J- 1, 3- dIOXO 1
H- i soi ndol e- 5- carboxam de. 13. A phar ﬂlcal conposi tion contalnlng an

o o al Ynelg‘)iz\gp]éqt&ref prairtd 2 LRG0 b ooy, SoRia " 2 % d 88 ol S hour
0.01 to Fﬁeﬂ@%ﬁ oéémrﬁoammm@at ?Ccsamﬁammokoqa gofOéé 5’?"?3

wher ei n the e tive seé of a conpound of Formula I|,is about
about 1.0 rrgl hgd N N-ditsopropylathylarnineAQRGARE, 2L12 mmal piovmethylede czthlowde

r.Al.AL. ALI . A. A5Y. AH. A. A &n. AS. A . AH.
S. Ay. A A& A A L) AW%/SMTBS&R?RéA %?”&96‘};&1'@9% r?\WaﬁrFPQCﬁPfA rafed and o<| 45
VT # #2972 999@%@9%%%@9&95%@9&99'%%5493omethzi%%eggt‘)'sg96’9&%&@9&3wmm

ro-N-[3-[4-[2-(

dro-N-[3-[4-[2-(

22222222777 544(N bb.>????????????? P???7??27?°27°°7?7?7?7??7?837: te&45 &C
(#. #. 0x88p8px8x8x8x8x8?x8x8x8| 88p0™ | pp~ ?2?2y8?2?20XgX 2X 2X 2XBX 2X XXX XX XXX XXX XXX XX
88p ~>>°°°°>°>>~>~>~<~<~<99~ 9998???????????????9??????||||||9|9|° | ?x| ?x]|

~| || x7xx9xxxxxs78978779<????????? | XXXXXX?X?X8 289887870888888?788887X ?X?X
2X?X ?<?<?878?78888?88<p<pppp?X?p<p<?p?<?<?<?<< ?227?<| 22?| 2?| ?2?2Xx??22X~~?x~?
| ~?>] ~?<| ??7~7<<| ?<<?| ?| <?| x<| x<| | <?| | 2] > | <~O] <?~| <?| <| <??| <?7?| <37
[ 121 [ 2 | ]]x] 87| 82828<?<>?yy?y>y<<?<]| | P!&”’ﬂ | | <} <?| <?| 8] 87| 8| 8] 8] 8| 8| 8?~<<

<<LLAK?KL~<~<~<??2><P?7><?><?27><?7>< Y3 ~8>|B228?7<?<?<?<??7<??2<?<5?2?<?<?

22| 22| 22x22x222x2X| || LLL 2112111202011 20 1] =| 2020 [] 1] ] ] 2x?2x<<<] | 2~<?<?<<<?
222222222~~~~ ~[ [ | [ | | 2] | 2] | [ || ~?~???? mswm????T- N 45 NC

L1 (1 #. #. <~ <<<SO?2575<?5<?5>~>~~~2~~p<~p h7 X??888?7?27?27° >7979~~? ~~~~~~
p??222722720722277~| CD&WUDGJ%SD;§§B’%QQ issolvedin anhydrous LHIE 430 -

Lo s<h<a<oepict s sefish ef shnbgtobro apdbBchRRoRry ?6%W’W§??§£§|
| 5] 8-5-885785 ielech TH=sonidrP ¥k HREUIGH 10 MAEPOHSX 569G B Fikob kP <x <8<

8<9x<|9<99|9<9<9<<<9<98<<<|9|<|9< ?<??2X?2<>X?| <>98<>98<8<8<8!9899xx>>x9x9x9x

| >x| >| | >| ?| >?|addes?| The reacliononixurewas ?tmﬁ1>9>§|f9'|%? ...... b4 | | 22x?78
D8P ???X??2?2X?? Par 27 ’?’? ?27? 2727 27 2>7 ’? ’? ? ?
?| g|"'>é|' ér<| <’,§|mm§;,)1%q<dﬁ;[ ngiéﬂﬁ‘)fﬂég M&ﬁ’?’ﬁ ¢ WA SHindder l e

7>Cqupk &aw?aa %G%M&Nm@%%ﬂ@kwsﬁ] caj ca
]ca]ca]ca ca] ca a]caU]ca
Hc, u<AMf|DoCHa2yzt0|d_YU]ca]ca]caLﬂca]caLﬂca]ca]ca]ca]ca]ca]ca]ca]ca]caLﬂca
] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] c aU] ca ) qt G\y| 5w
ll{vpkfa\cha]ca]ca]ca]caLﬂca]ca]ca]ca]ca]gﬁ?ca}ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]caU]ca]ca]caU]ca]calIll "H# HHH<HURHH ISP SYH &e &E&E&&

& K zupkfa\cha]ca]ca]ca]ca]ca]caLﬂca]ca]caLﬂca]ca]ca]ca]caLﬂca]c a
] ca] ca] cal] ca] cal]cal]cal]ca]cal]cal]caljcaljcaljcaljcaljcal""" (@} ((((
YJ)u)z)})))))) prex*****+K++++ | wmhcYkf a\ W] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca
]ca]ca]ca]ca]caU]caV]ca]caV]ca UV] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
,,,,,,,E—J-R—X—t--- B Z/s///+0|1N1Cﬂ\1}xsn|dAkaa\VV]caLUCa]ca]ca]
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c”Mal] ca
ﬂ c’\a]U]ca] cal] ca] ca=(, 0348: LX\ *adf n] vpj d_YSnmhb] W eU] caU] ca] cal] ca
a] cal] ca] caD] ca] caU] cal] cal] ca] ca] caU] ca] ca] cal] cal] ca] cal] ca] ca] g?(gg\] @a] C
a] ca] canuz} 'W/42443 vql f a[ Vimhb] W eU] ] caU] ca] cal] ca] ca] caU] ca] RGINE10368)] ca]
ca] ca] ca] caUggapspdtealdi el aqieonk saldrondd washedlvnl melyiend embligas\{ smhb] W
Rmhb] W caU] ca] cal] ca] caU] caDT| caU] ca] caD] ca] ca] ca] caU] ca] ca] cal cal] c a]cal]c
a] cal] cal] ¢ ¢3x)adried](N&HER) sndcontenttgted Hoepreduct was purified by column
V| wgl f a\ Wa] ca] ca ca ca C cajca Cc C C caJ ca] ca
] L\a?ca] ca] I:aFg a]q%]a?eéy Zéﬂ bf@g? H&?mb %élglé‘}@éﬁé s%(?"]?] M?cé%a] I:a] I:a]
ca] c”a] ca] caﬁﬁ] §§ll?ﬂil-?§] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca
]ca] ca]ca! 51
XKt w} xsnig_Za]]] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca] ca]ca]ca]cOa]ca]c
a]J ca] ca] ca] ca] ca] ca] ca] calca]ca] ca]ca]ca! +"plula A
} xsmhc”Ya] ] ca] ca] ca] cal] ca] ca] ca] ca] dlamijledBca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
cal] ca] ca] ca] ca] ca] c&a] ca] ca] ca] ca] ca! BzZd6ZT

Ydg| w} xsmhc”Ya] ] ca] ca] ca] caU] ca] ca] ca] ca] ca] c ] c&a] ca] ca] ca] ca] ca] c$a] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca! ca! ca =10%& ()-F

100678 ()-1110%' b' & () -2l 10%& h& 07
| 10%<<& () - DYadEl " 10007& () - €109 (\))w

10%& ()-109& (), 10& () - 1097 () X0' dELg 410 & ()- %" 10957& () - 8$109T&
()-9Y' @0%& ()-9 ‘10& ()-9310%T& ()- dE5S! 10947&' ()- SAYL0%& ()-
Sy2F100G& () - 0109%& ()- ", F100T& ()- ng%{@ ()- . 4567H

=1 9#10%00K’ () -1 ~9#10%: () - F109 & ()~ 10T 10T 10TUI09E () - | 7FL09& () -
,\clzXxe_=! #10% Tw%mléemn (lsqas'aﬁﬂe%sp(a)mmmﬁc(oynpcw@/& (0-64a0#10% t &
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10% & ()0I e%celi2/ahd’ tmeﬁltyamm&c(r)oeﬁ tedD TheBezitge m&bas)medolmth 20%
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15 (MH").
Exampie 14
o) Q
OCHy ("N
QN;:Q’(n\)\/N\/l o
F o o] Y
Cpd. 14

20 Compound 13 (0.15 g, 0.49 mmol) was dissolved in methylene chioride

(4 mL) and 4 eq of diisopropylethyl amine (0.25 g,1.95 mmol) was added. To

this solution was added a mixture of HATU, (0.185 g, 0.49 mmol) and

compound 3 (0.14 g, 0.49 mmol) and the reaction was stirred overnight under

N; at RT. The solvent was evaporated and the product was purified by flash
25 chromatography (SiO,, methylene chioride/Acetone = 10:1, 8:1, 6:1, 4:1,
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Y109% 0& () - NydEnb@) 10% 0& ()- "' 10% 0& () - % 10% 0& () - @10% o0& ()-1"
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L 10% () - ! 102@4& (T?helpzmue} wszreq?s@l 'zedlfga:!:'(tpﬁcc%@z@;};)tq yieltlight yelie
shi<sUndED@ SOl &'aga%“%ﬁt%i%%ﬁﬁé%&wy GPia SoRrB oy i €18 (s,
Looe () SHSSSRSERASE) HRIRATHO R T 222 3 LI 00 m 1 ), 67

10! s- y1098vHM# '}BH&M @n& {H), B76(m 3H) 3.50 (s, 3H) 322(m 10 H), 1.35(d, J
10% & () - 10% 1'109 ;% nS&FSlO% g)- aBSH=! 103
10% & () - D% &G(QHsmm MS( S)Lm#/z 876 ("

109 & () -1sy10%=& ()--'" "' (@} (dESH!

10L) " 10% & () -ys' - 10% & () - %10%&() 9$10% & ()- @S10% & () -9
1 10% & () - J) u) dESH=!
10y310‘%')('2&'%§fgl(1')'1)0%2'&'()-/-10%‘&() B8P 13 ¢ 10w & () -
F¥10%6 & ()-u)WX)y)z)))=*}*~\ =1 F 100/&&-'%

"100@ ()-1-110% ()- 3%F410%: ()- 10Bn

10" 91008 & ()-}****¥* %} A2~\ =1 @O%& ()- 9

109 ()-1°°10%" & ()-19" 10908& () - @ 10%€5d) 16

10 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

15  vacuum to give 19.8 g (92%) white solid. The white.solid was recrystallized
from EtOAc/hexane to give 17.76 g (82%) of 15 as a white crystalline solid;
1H NMR (300 MHz, CDCI;) & 7.31 (m, 5 H), 3.88 (m, 1 H), 3.79 (m, 2 H),
3.53(d, J=5.3Hz, 2 H), 2.89 (m, 2 H), 2.81 (dd, J = 12.4, 4.1 Hz, 1 H),
2.69 (dd, J = 12.2, 7.9 Hz, 1 H); MS (ES): 200 (MH"); Anal. Calcd. for

20 CyH«NOCI C,60.15; H, 7.07; N, 7.01. Found: C, 60.10; H, 7.02; N, 6.92.

Example 16
@oc QH
Ph N _A_C
Cpd. 16
25 Boc,0 (11 g, 50.1 mmol) and triethylamine (10.12 g, 100 mmol) were
dissolved in THF (25 mL) and cooled to 0 °C . The amine 15 (10 g, 50.1
mmol) was added in portions and stirred for 20 h while the temperature was
warmed up to 20 °C overnight. The solvent was concentrated in vacuo and

water wasadded. The mixture was extracted with ether (3x), dried (Na,S0.,)
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f‘oéffy“f‘o%& MRS 360HHE) CoTTaomace) . %0%&)3%&3534(“43%* 336 0.5 H)
1ég£§ogf) & %@ﬁﬁ%&@ ?W Aé?g @5?) g%'pf MS (ES) A28:iMNa): Apgl

10595555 69@74ledHet ClASsR0: B 60.191A%7 AX N, 4.67. Found: C, 60.26, H, 7.42,
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Example 17
Boc OH rAN’Q
pth\/z\/N\/l O\|/
15 Cpd. 17

KOH (11.23 g, 200.5 mmol) was dissolved in methanol (280 mL.), and the
fumarate salt of 1-(2-isopropoxyphenyl)-piperazine (10.2 g, 33.4 mmol) was
added and stirred at 20 °C for 20 min then cooled to 0 °C . The Boc-
protected amine 16 (10 g, 33.4 mmol) was added to the methanol solution

20 at 0°C and stirred for 20 h while the temperature was warm up to 20 °C
ovemight. The solvent was removed, water was added and the mixture was
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 17 (~100% ee,

25 Chiralpak OD 4.6 x 250 mm. 1 mL/min, 254 nm, mobile phase: 90/10/0." f
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), 468 (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,
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Cpd. 18
A mixture of compound 17 (233 mg, 0.48 mmol) and 25% TFA/methyiene
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
10  methylene chioride (3x), dried (Na,S0O,4) and concentrated to give 174 mg
(~95%) of 18 as an oil which was used directly without further purification;
MS {ES): 384 (MH").

Exampie 19
15 Alternative Preparation of Cpd. 8

HN A _N_ o\r

Cpd. 19

To a mixture of 18 (~154 mg, 0.4 mmol) and 10% Pd/C (154 mg) in EtOH (3

mL) was added ammonium formate (151 mg, 2.4 mmol) and stirred at 55-
20 60 °C for 20 h. The mixture was filtered thru celite and washed with

methanol. The filtrate was concentrated. The product was purified by a

short coiumn (5 cm height of SiO,) to give 63 mg (54%) of 19 as a oil; [a}o>

+23.6° (¢ = 1, CHCl);'H NMR (300 MHz, CDCl,) 6 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
25 H),2.25-2.68 (m, 8 H), 1.34 (d, J = 6.1 Hz, 6 H); MS (ES): 294 (MH").
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10 o! " *10%EEEs dl)m@ WasleHoiddid 26 @ ankdfight browhsbAd%rédipitated out. The
"SF109&! ()- 1K Sf 109 () - WAMWWAVVWWH@

10 o! I $10% ° &sqlid was golectpd 1bmgﬂ(r;atuw rnOogag yvashed thoroughly with water to
10 remove the trace amount of acetic acid. The product was dried at 40 °C for

36 h under vacuum to yield 8.0 g (71%) of 20 as a light brown solid: 'H
NMR (300MHz, DMSO-dg) & 8.40 (d, J =8.5Hz, 1 H), 8.28 (s, 1 H), 8.05 (d,
J=78Hz 1H),722(d, J=89Hz 2H),6.82(d, J=89Hz, 2 H), 2.96 (s,
6 H); MS (ES): 309 (MH").

15
Example 21
- ;:Q\'r” 2 '

N~ Oj/
(S)-2-[4-(dimethylamino)phenyl]-2,3-dihydro-N-[2-hydroxy-3-[4-{2-(1-
methylethoxy)phenyl}-1-piperazinyl)propyl}-1,3-dioxo-1H-isoindole-5-

20 carboxamide

Cpd. 21

The piperazine 19 (0.4 g, 1.36 mmol) was dissolved in a mixture of
diisopropylethyl amine (0.7 g, 5.46 mmo!) and methylene chloride (10 mL).
To the above solution was added compound 20 (420 mg, 1.36 mmol) and
25 HATU (0.52 g, 1.36 mmol) and stirred at 20°C for 18 h. The reaction mixture
was washed with 3% K,CO; (aqg) and the organic layer was dried (Na,S0,),

37



10 10 101 : 100 () - VWV W VBWWGD@ 10' @O% () -! p1O% () - ! o
100U () -, ! 109%& () -, ! NLOY&' ()-,! 10%& ()-, pWK(qYYYdEb@ AL

10° @ YB10%& ()-L 10%& ()-f 10%& ()-,L'10%& ()-s 1
YZ" Z#Z$Z%Z428ﬁ§&9 0", 10%& 10%& )-9%109% ()- 10 10 10 Pnishsinacos

£ 109&' ()- L' 1omd(cpncezkzt¢zbz waspuriedisolymn)chromatopgraphy | prF

g x?x&%?a??‘p%@%f&“’*ffﬁé T B3 BVASE F111S $86R3 . ea%) of e

ff10%\& ()-Z

10'y. 51008 ()%%Z%/ﬁbﬁg)&l?‘%i%% HNMR.@00WEz ©DGla) 8 8L (1 2 Hla® B9 de: 0
[\ ub VA woA\ YRC7 70Hy, MH)OPERE (5) 4 HD B0 ((m %moe/a&(ﬁ)d-lmgm TOH), 1058€& () -
109%&' ()-\MMMdec 10" y!'109%& ( % 310%& 10988 () - -

109%8&' () - -4.098R, (])H|,\/|41 Ve, 1 )H)» 388 bt44(m 1H), 3.12 (brs, 4 H), 3.00 (s, 6

10' Lf &!18%_<&_( )_-g Bl @%msg)uloo t}ﬁ}é‘l) 8&,%)6 lﬂé% sy’ §86/?,3ﬁ
100 N 0 1 100
i gl el
S5109K ()-3 ! 109V ()- @- @ 109K () - +3" 109K () -, $109v& () -, #" LO%WE: () -
BIOLOGICAL EXAMPLES

10 The biological activity and selectivity of the compounds of the

invention was demonstrated by the foliowing assays. The first assay tested
the ability of compounds of Formula | to bind to membrane bound receptors
a1,-AR, a1,-AR and a14-AR.
Example 22

15 The DNA sequences of the three cloned human «1-AR subtypes have
been published. Furthermore, the cloned cDNAs have been expressed both
transiently in COS cells and stably in a variety of mammalian cell lines (Hel.a,
LM(tk-), CHO, rat -1 fibroblast) and have been shown to retain radioligand
binding activity and the ability to coupie to phosphoinositide hydrolysis. We

20 used published DNA sequence information to design primers for use in RT-
PCR amplification of each subtype to obtain cloned cDNAs. Human poly A+
RNA was obtained from commercially available sources and included
hippocampus and prostate sarmnples, sources which have been cited in the
literature. For the primary screen a radioligand binding assay was used

25 which employed membrane preparations from cells expressing the individual
cloned receptor cDNAs. Radiolabeled ligands with binding activity on all
three subtypes (non-selective) are commercially availabie ([1251}-HEAT, [3H)-
prazosin). Each a1 receptor subtype was cioned 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

o1 receptor subtypes: a1,-AR, human hippocampus and prostate, a1,-AR,
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5 Any deviation in sequence from the published consensus for each rec  tor

subtype was corrected by site-directed mutagenesis.

The three a1-AR subtypes (a, b, d) were transfected into COS celis
using a standard DEAE-dextran procedure with a chioroquine shock. In this
procedure, each tissue culture dish (100mm) was inoculated with 3.5 x 10°

10 cells and transfected with 10 ug of DNA. Approximately 72 hours post-
transfection, the cells were harvested and COS membranes were prepared.
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

15 minutes at 4 °C. The supernatant was centrifuged at 34,500xg for 20 minutes
at 4 °C. The pellet was resuspended in SmL TNE buffer (50mM Tris-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-100.

20 The ability of each compound to bind to each of the a1-AR subtypes
was assessed in a 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 mL [125I]-HEAT diluted in TNE (50,000 cpm; final
concentration 50 pM), 10 ulL test compound diluted in DMSO (final

25 concentration 1 pM-10 uM), 25 mL COS cell membrane preparation
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 fluid (25

30 mlL) was added to each well, and the filter plate was counted in a Packard
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TABLE A
Cpd. R, R, Rs Re R; ala _alb ald
10 4 H i-propyl 3-F H H 1.5 1835 76
48 H i-propyl 4-acetyl H H 1.0 >2000 60
49 H 1-propyl  3-CH, H H 0.9 >2000 73
50 H i-propyl 4-F H H 1.5 >2000 111
51 H i~propyl H H H 0.9 >2000 65
15 52 H i-propyl 4-CHj H H 0.66 >2000 62
53 H i-propyl 4-Cl H H 0.85 606 55
54 H i-propyl 3-Ci H H 0.73 669 37
55 H i-propyl 4-OCH; H H 0.77 >2000 51
56 H i-propyl  3-Ci 4-C H 0.81 1225 40
20 57 H i-propyl 3-CF, H H 0.74 >2000 89
58 H i-propyl 4-OH H H 0.88 >2000 28
26 H i-propyl 2-OCH; H H 1.6 1639 74
27 H i-propyl™ 3-F H H 8 >2000 63
9 H i~propyl* 3-F H H 1.0 >2000 190
25 28 H i-propyl 4-N(CH»), H H 0.80 >2000 44
29 H i-propyl 3-F 5-F H 0.89 886 38
a0 H i-propyl  4-NO, H H 1.8 >2000 as
31 H i-propyl™ 4-OCH; H H 2.2 >2000 52
a2 H i-propyl* 40OCH; H H 0.23 1750 124
30 21 H i-propyt* 4-N(CH.), H H 0.36 >2000 52
34 H i-propyl* 4-CHs H H 0.16 1650 37
35 H i-propyl* 4-OH H H 0.46 >2000 137
36 H i-propyl* 2-OCH; H 4-OCH; 059 >2000 56
37 H i-propyl* 5-OCHj, 3-OCH; 4-OCH; 062 >2000 51
35 38 H i~propy* H 3-OCH: 4-OCH, 0.93 >2000 175
39 H i-propyl H 3-CH; -4-CH, 0.44 >2000 73
40 H i-propy’* H 3-CH; -4CH; 026 >2000 121
41 H i-propyl H H 4-{-butyl 3.5 >2000 75
42 H ethyl 3.F H H 4.25 >2000 136
40 43 H methyl 3-F H H 22 >2000 540

* indicates *S" stereochemistry
** indicates “R" stereochemistry
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TABLE B
RWJ R, R, Re Rs R; ala alb ald
5
6 H i-propyl 3-F H H 0.41 482 22
44 H i-propyl H H 4-N(CH;), 0.18 465 15
45 H i-propyl H H 4-OCH; 011 361 16
46 H i-propyl H H 4-CH, 0.1 >2000 37
10 47 H j-propyl H H 4-OH 0.2 255 13
Ry
‘o
0
7 WA [ ety
/ N N /\(\';l Y \ /RG
R N\ \—/ OH H \ N/)
o}
TABLE C
Cod. R, R, Re Rs R, atla _atlb aid -
15
11 H i-propyl H H H 1.9 >2000 31
R2
‘o
o)
/N [ el
£ N N /\|/\t;l N \ /RG
R \ee \_/ OCH, H _U
o}
TABLE D
20 cpd. Ry R, Rs Ry Ry ala _ olb  aid
14 H i-propyl 3-F H H 7 >2000 407
Example 23
25 The selectivity of the compounds of the invention for prostate tissues

over aortic tissues was demonstrated as follows. The contractile responses of
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101 10% &' () - 9”?5’3&%“94(5) -10% & ()-3 "10% & ()-10% & () - @0% & () PSHAE @™o 1
10&) s! 10% & ( yatigrostetieatisgue jandirat aorta tissues were examined in the presence and

Lor ) 100 abdod B3 b A AU i ASREBIGE O 20
1041000 () g, BEH VAL GBI e B b0 7o
10 s SOBUALP WA pemilo e e o prmi g
Ycknt wxyz} 5 SHmuiszle (dR-ARM S0 sl ofprosGiicdissiie Ehtiaavlic (ings, ware tbidihéd - z, / F
10%& () - 2! XS?r’o/mFLc:)Lr?;/qgév(a)né Zd%a%@ehir?eﬁ ré?s \!Neilg(r)xigﬁg 275 grams and sacrificed by
cervical dislocation. The prostate tissue was placed under 1 gram tension in
a 10 ml bath containing phosphate buffered saline pH 7.4 at 32 °C. and
isometric tension was measured with force transducers. The aortic tissue
10 was placed under 2 grams tension in a 10 mi 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 4 inhibited the contractile response in aortic tissue with an ICs, of
63.2 uM and in prostate tissue with an ICs, of 0.64 uM. Compound 6 inhibited
15 the contractile response in aortic tissue with an ICs, of 2.8 uM and in prostate
tissue with an ICsp of 0.13 uM. Compound 9 inhibited the contractile
response in aortic tissue with an ICs, of 6.5 uM and in prostate tissue with an
ICso of 0.23 uM. Compound 45 inhibited the contractile response in aortic
tissue with an ICsp of 3.3 pM and in prostate tissue with an ICs, of 0.04 uM.
20 Compound 34 inhibited the contractile response in aortic tissue with an ICs
of 42.5 uM and in prostate tissue with an 1Cs, of 0.75 uM. Compound 21
inhibited the contractile response in aortic tissue with an I1Cs of 22.4 uM and
in prostate tissue with an ICsp of 0.81 uM.
Example 24
25 Select compounds of the invention were tested for their ability to
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.
30 Male beagle dogs were anesthetized and catheterized to measure

intraurethral pressure (IUP) in the prostatic urethra. Mean arterial pressure
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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
10 between antagonist doses was at least 45 min and three experiments were

performed for each test compound. The graphs below illustrates the mean

percentage reductions in I[UP and MAP for compounds 21 and 46

respectively.
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Effects of Compound 46 upon IUP and MAP at 10 ng/kg PE in dogs
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5
Exampie 25

The duration of select compounds of the invention was determined by
the measuring the IUP and MAP responses to repeated PE challenges in
conscious dogs over time. Male beagles dogs were instrumented for the

10  continuous measurement of arterial blood pressure by implanting a catheter
containing a pressure transducer into the abdominal aorta via the femoral
artery. The telemetry transmitter was positioned subcutaneously in the
animal’s flank. [IUP was monitored with a catheter positioned in the prostatic
urethra. Prior to antagonist test compound administration, the IUP and MAP

15 responses to a 20 ug/kg i.v. dose of PE were determined and repeated
several times to establish a baseline (100% maximal) response. An oral
bolus dose of antagonist was administered, followed by a 20 pug/kg i.v. PE
challenge at 0.5, 1, 1.5, 2, 4, 6, 12, and 24 hours post dosing. The IUP and
MAP responses following each PE challenge were recorded. Compound 33

20 was tested at doses of 0.1, 0.3, and 1 mg/kg. The IUP and MAP responses at
each time point following the PE challenge are presented in the following

graphs as the percent of the maximal response.
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What is claimed 1s:

1. A compound of Formula |
R2
° 3
I\ O R

7\ /\(\ R r=|§~ Re

N N N =~

< : ) N A

R — U 3 R4 \E-—B‘

0
|
wherein;

R, is hydrogen, halogen, Csalkoxy, hydroxy!, or Cq.salkyl;

Rz is Cisalkyl, substituted Cqgalkyl

where the alkyl substituents are independently
selected from one or more halogens,
phenyl,

substituted phenyl
where the phenyl substituents are independently selected from one
or more members of the group consisting of C.salky],
Cisalkoxy, and trihaloCi.satkyl,
phenylCisalkyl, or
substituted phenylCi.salkyl
where the phenyl substituents are independently selected from one
or more members of the group consisting of C,.salky!,
halogen, Cqsalkoxy, and trihaloC,salkyl;

Rs is hydrogen, hydroxy or Cy.salkoxy if the hashed line is absent or
is oxygen if the hashed line is present;

R4 is hydrogen, Cisalkyl, phenylCysalkyl or substituted pheny!Cy.salkyl
where the phenyl substitutents are independently selected from one
or more members of the group consisting of Cysalkyl,
Cisalkoxy, and trihaloCq.salkyl;
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& ()-nl0%# & ()-mmco z,10% # & ()-ml0% # & ()-m# co z,10% # &+ niffe #
& ()-m0% # & ()-mo% # & ()-mM0% # & ()-m>;co z,!10%+a+& ()- V! '
1098$& ()- , Qyl0%t& ()- Osylovm"& ()-!wsyl0% & ()-10% # & ()- m-LRh{Z9; co
z, y@ 109& ()-' 1VFUM0%#& ()- FUMO% & ()-!F%0% & ()- y"1098& ()-"
y1098&' ()-#q|[:; co
Rs is hydrogen, halogen, hydroxy, Cssalkyl, substituted C4salkyl
where the alky! substitutents are independently selected from one
or more halogens,
Ci-salkoxy, amino, Cssalkylamino, diCqsalkylamino, Cssalkylcarbonyl,

C1.salkoxycarbonyl, nitrile, or nitro;

Rs is hydrogen, halogeh, hydroxy, Cysalkyl, substituted Cqsalkyl

where the alkyl substitutents are independently
selected from one or more halogens, :
C,.salkoxy, amino, Cysalkylamino, diCy.salkylamino, Cssalkylcarbonyl,

Cisalkoxycarbonyi, or nitro;

Ry is hydrogen, halogen, hydroxy, Ci.salkyl, substituted Cy.galkyl

where the alkyl substitutents are independently
selected from one or more halogens,
Cisalkoxy, amino, Cisalkylamino, diCy.salkylamino, Cy.salkylearbonyl,

Ci-salkoxycarbonyl, or nitro;

A is nitrogen or CH;
B is nitrogen or CH;
E is nitrogen or CH;

with the proviso that if A is nitrogen, B and E are CH, if B is nitrogen, A and E
are CH or if E is nitragen A and B are CH;’

pharmaceutically acceptable salts thereof; and

sterecisomers, racemic mixtures, as well as enantiomers thereof.
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A, B, and E are CH.

3. The compound of claim 1 wherein
R, is hydrogen, _
R; is Cqsalkyl, phenyi or substituted phenyil,
R; is hydroxy or hydrogen,
R is hydrogen,
Rs is hydrogen, halogen, hydroxy, Ci.salkyl, Cq.salkoxy,
Cs-salkylcarbonyl, or diCy.salkylamino,
Re is hydrogen, halogen, hydroxy, Cq.salkyl, Cysalkoxy,
Cisalkylcarbonyl, or diCs.salkylamino,
Ry is hydrogen, halogen, hydroxy, Ci.salkyl, Cy.salkoxy,
Cisalkylcarbonyl, or diC1.salky]amino, and
A, B, and E are CH.
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Ry is hydrogen, halogen, hydroxy, Ci.salkyl, Cy.salkoxy,

Ci.salkylcarbonyl, or diC,salkylamino, and

A, B, and E are CH.

5. The compound of claim 1 wherein R, is hydrogen, R; is isopropyl, Rs

is hydroxy, R4 is hydrogen, Rs is 4-dimethylamino, and R¢ and Ry are
hydrogen.

6. The compound of claim 1 wherein R, is hydrogen, R; is isopropyl, Ra
is hydrogen, R, is hydrogen, Rs is 4-methyl, and Rs and R; are
hydrogen.

7. The compound of claim 1 wherein R; is hydroxy and Rs is amino,

C.salkylamino or diC,.salkylamino.

8. The compound of claim 1 selected from the group consisting of
2-[4-(fluoro)phenyl]-2, 3-dihydro-N-{2-hydroxy-3-{4-[2-(1-
methylethoxy)phenyl]-1-piperazinyl]propyl}-1,3-dioxo-1H-iscindole-5-
carboxamide;
2-[3-fluorophenyl]-2,3-dihydro-N-[2-hydroxy-3-[4-[2-(1-
methylethoxy)phenyl}-1-piperazinyllpropyl}-1,3-dioxo-1H-isoindole-5-
carboxamide;
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2-[4-ethylphenyl}-2, 3-dihydro-N-[{2-hydroxy-3-{4-[2-(1-
methylethoxy)phenyl]-1-piperazinyilpropyl}-1,3-dioxo-1H-isoindole-5-

&1099{ 9{ & (
(

carboxamide.

9. The compound of claim 8 wherein the stereochemistry of the chiral
carbonis 'S'.
10. The compounds of claim 4 wherein the stereochemistry of the chiral

carbonat Rais'S'.

1. The compound of claim 1, (§)-2-{4-(dimethylamino)phenyl]-2,3-
dihydro-N-{2-hydroxy-3-[4-[2-(1-methylethoxy)phenyi]-1-

piperazinyl]propyl]-1,3-dioxo-1H-isoindole-5-carboxamide.
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piperazinyijpropyi}-1,3-dioxo-iH-isoindoie-5-carboxamide;
2-[3-fluorophenyl}-2,3-dihydro-N-{3-[4-[2-(1-methylethoxy)phenyl]-1-
piperazinyl]propyl}-1,3-dioxo-1H-isoindole-5-carboxamide;
2-[4-(dimethylamino)phenyl]—Z,3—dihydro-N-[3-[4-[2-(1 -
methylethoxy)phenyl]-1-piperazinyi]propyl}-1,3-dioxo-1H-iscindole-5-
carboxamide;
2-{4-methylphenyl}-2,3-dihydro-N-[3-[4-{2-(1-methylethoxy)phenyi}-1-
piperazinyl]propyl]-1,3-dioxo-1H-isoindoie-5-carboxamide;
2-[3,4,5-trimethoxyphenyl]-2,3-dihydro-N-[3-[4-[2-(1-
methylethoxy)phenyl}-1-piperazinyl]propyl}-1, 3-dioxo-1H-isoindole-5-
carboxamide;
2-{4-chlorophenyl}-2,3-dihydro-N-[3-{4-[2-(1-methylethoxy)phenyl]-1-
piperazinyl]propyl}-1,3-dioxo-1H-isoindole-5-carboxamide;
2-[4-hydroxyphenyi}-2, 3-dihydro-N-[3-{4-[2-( 1-methylethoxy)phenyl]-
1-piperazinyl]propyl]-1,3-dioxo-1H-isoindole-5-carboxamide;
2-[5-methoxyphenyl}-2,3-dihydro-N-[3-[4-[2-(1-methylethoxy)phenyl}-
1-piperazinyljpropyl}-1,3-dioxo-1H-isoindole-5-carboxamide; and
2-{4-ethylphenyl]-2,3-dihydro-N-[3-[4-[2-(1-methylethoxy)phenyl}-1-
piperazinyl]propyl]-1,3-dioxo-1H-isoindole-5-carboxamide.

13. A pharmaceutical composition containing an effective dose of a

compound of Formula |.

14. A pharmaceutical composition of claim 13 wherein the effective dose

of a compound of Formula | is about 0.01 to about 25.0 mg/kg.

15. A pharmaceutical composition of claim 13 wherein the effective dose

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