; rstuvwxye3e, , d(06f T9e, , ~99, . ~, ~s 191AAAWO~~~ . ~' ~; ;"' 0:~" ~ PHTALM DO
ARYLPI PERAZI NES AS ALP13A | A RECEPTOR ANTAGONI STS USEFUL I N THI% T REAHVENT
OF BENI GN PROSTATI | HYPERPLASI A ”/’ﬂﬂ II | NVENTI ON 5 Thi s i[hven{ I on
rel ates t ov@9%942448s of phthaiimid my zi ne derivati v&ET/US99/03694
phar maceuti cal conpositions contai ni rgediem as well as processes and

I nternmedi ates used in their manufacture. The conpounds of the invention
selectively inhibit binding to the al) adrenergic receptor, a receptor

whi ch has  beenpjy TRl DY ARY DEIFEIRA 2[10BS AlS SLPYRENAl RECEPFORSUCh 10 the
conpounds fiﬁ Eﬂ?ﬁ%?g%sﬁ#ﬁﬁfrﬂ'rﬁ TREA TEOF l?éNi@NSPﬂ()%‘i% C
A ‘ﬁlg I'c hype :

BACKGROUN pr osta 1 a nonmal 1 gnant enl ar genent
of the prostate, is the nost c t A, men. Approximately 50%
of all nmen older than 65 year sci:;m\r/_s é'SVEgTAP?%pH and a third of these
15 men haye clini qajs myBRiiOTPelaRbH SeHes bfl phtRaRAGY aiPipéiazifest ruction

(H eble and Caine, 1986). In the U S., benign and malignant diseases of the
prost at e ar edesydiives, pharmaceutinabcompgsitions cantainipgdbem aswalhasot her or gan

in men over the age of f.ifty. There are fwo cO nents Qf BPH a static and
L dynan e coRftRatEs Sh inisecite Cedh fn sl RROLGRINE, e Gt & ' he
prostate gl a g ; libhibit BHediR | 0 ;

obstruction 'E}(;k!trﬁghﬁlagvr\;&ﬁdhg?’#r:gh?gomthge?ﬁlagé(; g? .Ed't'lék?{%r $ﬁg§1é@°§o®nponent S
due to i ncr esaeaptonwbidh hassbéen implicatdd innkenign ddestatie biypempiiasiac Asrsuehat e

itself (which interferes with en I n f the bladder).,and is regul ated by
2l pha 1 1 ol GpBeeURgs afh OISR LEsklin ineiceRiBiee of U BiseRehe o ava | abi e
for BPH address these conponents to BAOKGROIgNDees, and the therapeutic _

choi ces are expanding. Surgical treatnment options address the static
conponent of BPH &enigmprosiatic hypermiasieh(BRH), esnenmalignant eniargementot

bal oo di Fatie PETEtat, S esTuBRy SomingR i irfor e ABPRBIBREN B0 o he
preferred trofbiEhén bfderfRan ﬁﬂtfeal“é hivePEbmardbgres of BPFREAY ¥ tRifE o BibsEURPS
were perforned in the U S. in 1990 | ~~~~~~ W- 20 ~"~1t ~ 2002 WO

991 424451$CTRNEIY heve Glinigal symplomseansistentswitly blagidep ouitlpt plastryction(Higble| . |

1993). Altho . ef Y : . | ' PH,

appr oxi mat ol JHILCAnB:88E) e 7" Hlnias? b Wik Ry Hisedspd Bt

out cone ( Lepareaaspdtigibledor frivde surdevyrtharcdiseases bhahy dther ergary ircthen

ej acul ation (70-75% of éi ents), 5 inpotence (5-10% ) postoperative

urinary tractovﬁﬁﬁ'é%ﬁgﬁﬁﬁ? ¥10% , and some degree of urinary incontinence

(2-4% (Mebust et : t ' '
'ﬁ'éere 2r8a coﬁ?b’dn@ﬁ{ BPH! B&tati ndh c{ﬁg&gﬁ& ?ngﬁgﬁgﬁtg ot

approximately 15-20%in nmen evaluate or 10 years or |
al ., 1982p. Ahwe staticoompongnt isl dustar enlargesmentiaftbe prestatengland uyhichemayi es

101 10, 200 e AR A R S ROV URE R o

of synpt omat itfe BifiHdem i Theldytarhie confisohent is duetd iNerdaded sribothtAusiigy e

5a-reductase which is responsible for the conversion of testosterone to

di hydr ot est odeBE®idhe hladder peek aaddhe Peeriatedtrel (whieh interferesomth |

D hyd : . ' ' . h,
and” agent . v ERO e iaacd B FedulafeRl B afha SbreBlovacebs 37 01
| nprove @S ngofl-ARs)."NTheghedibs treanmients availabldfor. BPH iadidrgss thesest eride is a

pot ent 5a-reductase inhibitor and causes a marked decrease in serum and
ti ssue concerfQTEPPRFMRLSIP VAT HBEEeso3nd th therapeytic ehpicesgtrexpanding.

effective in treat : rg:%q,gg ' ; cts of
finasteride take 6$9%'érr%'nt S t;(.)'{ g%ﬁ#eéﬁléégmégﬁ c%%r%@n%'nypﬁggprﬁgeﬁ&
cl i ni cal i npriockmentransureihnalmeseétitar ofithe 196state [TERPY,neansuretbwgldneisionof BPH
has been addressed by, th of adrenergjc receptor, bl ocki agents (al-AR
bl ocker ) whi SHNZROBRELE D Sher Prrtaintisry. HAIBPE dighdicn Pipatisizva.
prost at e g3 angehisSShd 1adr WBIdtRNY TURP is the preferred treatment for patients with

BPH and approximately 320,000 TURPs were performed in the U.S. in 1990

o
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‘25 of al-AR bl ockers (terazosin, prazosin, and doxazosin) have geeg -
I nvestigated for the treatnent of synptomatic bl adder outlet ob (& £ 100

dtjedft odBP'I:iY[v#gg}zﬁszazoii RR( Il;lyt riri', Abbot]tl) t)ei ng Ehe nost @qy@gy?}of(@hy
st udi ed. ough the al- er.s wel | - ated, approxiat e
0 1506 o pal FUASUMIEA IR o 2 Erban (eia b abe 105h: Afheill an BGHve The

undesi rabi eydQuRAERt inddh bl WIS RoftfaticiHChasDRRSC b L otk 1 1

postural hypotension bein com experi enced 'sirde effect (Lepor

et al., 199pxtientd db nozhave asatitfactery 18616 ddicon Al st HritBRRyaugopar i son
to the 5a-r£duct ase inhibitors, the@gll% bl ocki ng agents have%falil nore rapid

onset of acflP8f).(ECosplicationsmciude reiregradeiaiaculatien fikdbleotpatients), as

measur ed. by. i nprove d. 0 the synptom.scor nd_t he inary flow
Mater 1 miBPaeReBBRta% Heiorerahus UhaR: FaelPuclizatRR ) A8 ¥ame l'y ¢ ne
treatment oiyeBRid bFufifhifiREohtindrtd) (2-4%) ((MebusPeaICBI8ES. FiRtHePMord!
prostatic snmooth nuscle,” leading t~ ~~elief of the obstructive synptons.

Adr ener gi ¢ the ate @f seaperstionnid appraximately 15:20%adynen eyakuatedfarad@ role in
the control of bl ood Brz ur%,ﬂna?al3 {8 estion, prostrate function and

ot her pr oce¥€8E PHIQNGEL fYVennberg et aug19§7). Lowever, 10 there are a nunber of

cl oned al- AR recgfbtd}( v < a = Adiiic : Q’hﬁﬂ al .,
1991; Forray et al., qggﬁé;dﬁmggé/gb%ﬁegl ﬂ'lé?ﬁ?é%%ﬂ&amrgg gf%??, 2;
Schwi nmM@t addreskotbie; stédic comppnent ef this ¢9Adijion A Finasieride {PrascarhMerck),
characterized the al-ARs in human_prostate by functional, radioli %%%

bi ndi ng, ands ABE SEghiherany waick s indicatnd foettie ireatmant of symptomatic
Hat e 4: ok s . . | . : d
ot ol 1oodys Sl SBRAHRINE Infibiter of S e e SEeaiae it B copt

that the al,re%r%iﬂb}f_bﬁtmﬁﬁmﬁgibnt&Qeﬁﬁisﬁérb_hé t@fdiWﬂréB%tdSieﬂﬁﬂéﬁﬁ_tﬁéOSt atic
snoot h nmuscl e and nmedi ates contraction in this tissue. These findi ngs

suggest t hatprestateiglandoi(remmiey et al. s1893)p Dikwhetestpstesone arpgatsigobe He ni ght
result jn a 20 therapeuticall.y, effecti ve,agent w.th.re d sjde effects
oot hel8, 2 shiah oRRAb PRt dronth o BRERIRR BB Shanthiles  Cri o

I nventi on sgpgGée }ﬁ% ¥iz@! dfGlhlé ‘bréélﬂté‘%:gd ﬁggfc%emr% flowhrsLH th8 prbstatiet | Vi ty

of said receptor and are selective r prostate tissue over aortic
tissue. As arethrat iNtheughfirasteridanisva pbtent Soeteductase! iohitilaP andtdanusestahe

side effects associated with known al- AR antagonj.sts.. The .inventjon

o uies conmeRRl CoRss 1 Parm Snd Tsste cORcaTEAINNS SeTRYIIREOHePRR® 103604
R2 ~O O O Rij e = = ' i ; ; ,..ggy@g IS
hydr ogen, ha{ 'gg%fml %gﬁl%%;fe%ﬁ&%m%%&%ﬁhégﬁkﬁﬁ | sé@bgéﬂ%g/ﬁ)?
subst i t 20ed The-effésts officvastdride takie\8-12 months de ikesomesevidermstoandifantrhgny

sel ected from
men the clinical improvement is minimal (Barry, 1997).

The dynamic component of BPH has been addressed by the use of
adrenergic receptor blocking agents (a1-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 «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., 1892). In

2



one or nore hal ogens, 10 phenyl, substituted phenyl where the ph?@yd.” "
substituents are independently selected fromone or nore nenbers (freg2
group consisting of C, _Sal kyl, C,.Sal koxy, and trihal oC,.sal kyl, 15
phenyl C, . saVQpP/42445 substituted phenyl C . sal kyl where the phdJyUS99/03694

substi tuent %ﬁ&rl%@ﬂﬁé@&-?ddm&ﬁé@@irﬁbﬁd@mw-@(R BRICKintE BHents thivetdie
group consisting of C _salkyl, hal ogen, C -salkoxy, and trihal oC, _5afkyl;

20 R3 is hydnogaenaplmgdsemf agtion, (_Siaen50>1996) waehasﬂbalrltheeapeytaatﬁﬂent or is
f the hash

honyl C. al 198 MBASSRLRY TIPSR e SRR S50k ar ThmBeak Lhipery flow

substltutent r; d fromone or nore nenbers of the

group consi s Féﬁégo d%?gg??g%{&wé'S%%xy, and trihal oC, .sal kyl; 4 2 0

A~~ 100250 991 42 usE bf HFIRRAHISdomsts it thi dreesent bRBPGETS refated ey,

C, .~al kyl, substituted C, . ~al kyl ere the al kyl substitutents are

i ndependent |tgnembdttyémdfectﬁa edpnemf@rmtatigsmotm:mlmlecdegdingrmmelief

mirie o Gihe GhstuEfue HyAPlHRs, SRl SRpRkirsre cSuga MipLORENBET T L1 e
C, . ~al kyl quysﬁnaggac&m@ﬁ%n@ ihhg CoRtrdl SfblBEBF?ﬁBQﬁEFé Qa%ﬁi&ﬁfq%@;éﬁom one

or nore hal oge am no, Sal kyl'am no an‘l no,

C, _sal kyl cargrostrate fanction laudwthebprqde)sses (Hatrrsam &-ali, s199;|dr cmwévdnal ogen,
hydr oxy, C,.-~alkyl, substituted C ~al k%ﬁ where the al kyl substitutents are
i ndepend®nt Iﬂ/’leé%ﬁ'@c@wmb%rﬁ gionpradrAkseceptar %BW@GSCG“GM@JT Rando,

C _S5al kyl am n? -Aﬂ' &run%l elﬁyéla%q Forraf/aelﬁt@f., %52,0 ﬂ}?aSawa et al., 1993;
Ramarao et al., 1992; Schwinn et al., 1995; Weinberg et al., 1994). A number

of labs have characterized the a1-ARs in human prostate by functional,
radioligand binding, and molecular bioiogical techniques (Forray et al., 1994;
15 Hatano et al., 1994, Marshali et al., 1992; Marshall et al., 1995; Yamada et
al., 1994). These studies provide evidence in support of the concept that the
a1,-AR subtype comprises the majority of a1-ARs in human prostatic smooth
muscle and mediates contraction in this tissue. These findings suggest that
the development of a subtype-selective a1,-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 o1-AR
antagonists.

The invention includes compounds of Formula |



C, . sal koxycarbonyl) or vitro; Ais nitrogen or carbon; 20 B is migppgsm or
carbon; E is nitrogen or carbon; 25 with the proviso that only one of A B,
or Eis nity . pharnmaceutically acceptable salts thereof;

st ereoi so (g,gﬁ‘{}%sgm c mxtures, as well as enantioners ther'e’gf).q’s?grllo3694
addition this invention d®ntenpl ates pharmaceutical conpositions 30
containing an effective do of conpounds of Fgrnmula I. Still further this
i nvention contenpl ates ods treating dis ciaRgd with the al
abs ? 0~ 1fG 00z 99/ P i R7ydoemy or

consi sting of adm ni as/r' an\ef fecti Ve dosg of nmp¥omd QA Formula | to
a mammal . This invention also contenplatés a tetho tre&tBng beni gn
prostatic hyperplasia consisting of adm nistering an effective dose of a
compound of Formula I to a mammal. 5 Asi dﬁ from conpounds of Formula 1,
this invention contenplates internediate conpounds of Fornula Il and
Formula II'l. These internmediates are useful in the preparation of conpounds
of Formula | and are as follows: RO ~O OH ~ ~0 ~N NN~ R8 ~/ R~~ 10 Formul a
|1 wherein Mhereinhydr ogen) hal ogen, C, sal koxy, hydroxyl, or C, 5al kyl; R9
is C ~alkyl, substjtuted C .sal kyl 15 where fhe al kyl substituents are

i ndependent | se|'%BY%PQP|%H?EWQ@"@M@BHK@XM?Y(S’@M,, %éeﬁﬁlh"i substi t ut ed

phenyl where the phenyl substituents are independently selected from 20 one
or nore nenbers of the group consisting of C, .Salkyl, C, . Salkoxy, and
trihal oC, _s®Kyl is BhgaikyCsubstiteyed CoEalkybst it uted phenyl C, . Sal kyl where the
phenyl substituents are independently selected from 25 one or nore nenbers
of the group consi sti mhese the alisylisubstituents 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, Cisalkoxy, and trihaloC,.salkyl;
20
Rj is hydrogen, hydroxy or C,salkoxy if the hashed line is absent or
is oxygen if the hashed line is present;

R4 is hydrogen, Csalkyl, phenylC,salkyl or substituted phenylC,.salkyl
25 where the phenyl substitutents are independently selected from
one or more members of the group consisting of C,.salkyl,
Ci.salkoxy, and trihaloC,.salkyt;



hal ogen, C, . 5al koxy, and trihal oC,.sal kyl; 6 ~' 0 AEl;i ZOOT WO 99/ 42445
PCT/ US99/ 03694 R 0 is hydrogen, C,.Sal koxycarbonyl, 0 AUG 2007
phenyl C, . Sal koxycar bonyl or allyloxycarbonyl; R' is hydrogen)

phenyl C, Sav@yd/g24a5 substituted phenyl C, _sal kyl 5 where the POFUS99/03694

substituentg, are; ||,¥!Qiz eNl RBibYes Shydro ~ - rs of the
group consig?i ng'so 6 al kyl igeﬁ'al ogegg %*@ﬁ'@ﬁ%ltgﬁg%@r . i,0 OHR-2 ~

N. R' 10 Formula 111 wherethe &kyl ssbslitufentkareyinaepengently selected from
phenyl C, _sal koxycar bonyi, or allyloxycarbonyi; R' is phenylC, .salkyl, or
substituted phenyl C,_5al kyPne®ripeie:-nNalngensenyl substituents are

I ndependent |y sekec r ng o e er f th rQ consisting of
C, . 5al kyi, hal ogéh?élgfg).()éﬁ?&;gy;&‘%ﬂhgﬁh'?g’?&g} aﬁrglaﬂgrl‘(gg(gﬁa @E’Pn’t"osyl , or
hydr oxyg Still fg;_gé]géxgdgebé%,eﬁmingpopﬁﬂ,toerrpl ates met hods of mnaking

S

compoun 20 of Formula I1. ose nethods'are as follows: Reacting a
conpound of Fornmula Ill i,0 OH R~z~N. R~ ~ 25 wherein R o is

C, . bal koxycar bonyl,, phenyl C, .. Sal koxycar bgnyl ., or al |yl carbonyl; 7 20
AT o 2002 vits 9o/ Eesoges hlegenJaeiiony. 'm%ﬁ%}'!‘ﬁﬁgﬁnﬁ[kdf subst it ut ed
phenyl C . Sal kyl where Sybsth ' Qém ect ed
fromone or nore mmgbg?%ﬁﬁ%ybrouphg%ﬁgé% ‘?1'5’38?“ - gg@%ﬁe\dn@%gen,
C, _bal koxy, and vitro; 5 Romeict mededlgsiogen®syl, tosyl, or hydroxy. with a
pi perazi ne derivative of Forrmula IV ) i _

10 Cisalkoxy, amino, C,.salkylamino, diCy.salkylamino, Ci.salkylcarbonyl,

C..salkoxycarbonyl, or nitro;

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

A is nitrogen or carbon,
20

B is nitrogen or carbon,;

E is 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 [. Still further this

invention contemplates methods of treating diseases associated with the a1,

5



RO"OHNNURBIV 10 wherein Ra is hydrogen, hal ogen, C, ~al koxy, yjnﬁ)mﬂ
or C, _saikyl; Rs is C ~alkyl, substituted C,.salkyl where the alkyl™ """
substi t uent r,.4idependently sel ected from 15 one or nore hal ogens

phenyl! , subg‘P'?’ts’S/tde _gphenyl where the phenyl substituents are FTABRHEHESN |y
sel ected froRARNErgic reseRtanCeRsisiingrofiadmipistenna an effectivg deseof asal kyl, 20

ohenyl C. <l ESARREBE Hommplba K12 = gl TriORSEbiot i HirmnA s . o oo
from one or métﬁomh@hﬁngfbehkgy?r BFOMAC APSérpldsia cahsiSling 8f kitinidferig ggen.

C, _sal koxy) and trihal oC .salKyl; in the presence of a Dbasic reagent to
produce a coeffective tHose Bbamampaundof Farmulallité a maommald 991 42445 RO ~O OH ~

i 0 N=N~-R in Re.is_hyd . _hal C,.. sal koxy.. hyd |
G Sal kylS s pCT) B eBAoTEOuadE of EPRpyia 1 ik {iehtion Centapleles wher e ¢ he
al kyl ‘substi ﬁﬁi@ﬁh?d%ﬁécbﬁgﬁﬂﬁag%%‘o}‘mﬁ% REhA%Fd @ﬂe‘rﬂé?é‘%‘énﬁé&%?éé‘s’

[ pheny substi S are

phenyl, 10 subs uted wher e the phenyl tuen

I ndependent | yare ekefil érltHe prapanation oﬂwmrrr&mwFofmmbe d@rdoane s§9fdliows: ng of
C, .~al kyl) C, _b5al koxy, and trihal oC, . Sal kyl, phenyl C, _5ai kyl) or 15
substituted phenyl C . Sal kyl where the phenyl substituents are independently

sel ected from one or nore menberngf the group consisting of C, .~alkyl,
hal ogen, C, . $ai koxy, and trihaloC, “galkyl; 20 R o is C, .sal koxycarbonyl,

phenyl C, . sal koxycar bonyl, or allyl gxycarbonyl; R' iR phenyl C, _sal kyl, or
substituted phenyl C, _sal kyl @' /\ OH |

& N N _XUN
8

~

R11
10 Formuia !l
wherein

Rs is hydrogen, halogen, C,salkoxy, hydroxyl, or C4.salkyl;

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



where the phenyl substituents are independently selected from ong k@QWﬁ@ﬁ

menbers of the group consisting of i~,.salkyl, 25 halogen, C, .sal
vitro; Reactl n a corrpound of Formula 11 9 ~ N ~~~ ~~~ WO 9 Ri o
OH R ~N N~NW ~ 5 wherein Re is hydrogen, hal ogen, %Tégé)P‘%

hydr oxyl, or R;., sak kydrodeh, iG 5€lkoxv¢érbbhyl$phehyt04tseukoﬁycambhyllor

PCTI U899103694 where the al kyl substituents are independently selected from
10 one or nore halykycamRawil | substituted phenyl where the phenyl
substituents are independently selected fromone or nore nmenbers of the
group consisting of C, .salkyl, 15 C, .sal koxy, and trihal oC, _sal kyl,

phenyl G, . Sal gyl 98 hydRsder, %@ﬁylﬁl%abkbpm%%b%{uté@%%fl@?5§l nyl
substituents are |ndependently Sel ectéd from one or ers of the
group consisting of C, wherethe mfedyhsmnuems arel ihdependendly selected f-om
trihai oC,_salkyl; R o is C, .sal kox car bon s‘ch)fhen yl C, . Sal koxycar bonyl , or
al |yl oxycarbonyl: R is pherRf&Or! Qmeméer HQFlQVHFEGOBﬁ'éHWQf Gsabkyl, 25

where the phenyl substi tuentﬁa%g? %d%?&f]%e?hh ﬁg] ected fromone or nore

menbers of the group consistin ogen, C, .sal koxy, and
vitro; 10 2 0 ~~1~ 2002 WO 99I 42445 PCTNSQSR];5)3694 wi th an acidic reagent

to give a conmpound of Formula Il Rs ~O H 10 N-N~R 11 5 wherein R8 is
hydr ogen, hal ogen, C, sal koxy, hydrB \Rsal kyl ;
11
10 Formula Il
wherein

R«  is Cisalkoxycarbonyl, phenylC,.salkoxycarbonyl, or allyloxycarbonyi;

Ry is phenylC,.salkyl, or substituted phenylC,.salkyl
16 where the phenyl substituents are independently selected from
one or more members of the group consisting of Cy.salkyl,
halogen, C,.salkoxy, and nitro;
Ri2 is halogen, mesyl, 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 Formula il

R12\)\,N

25 ]|
wherein
Ry is Cy.salkoxycarbonyl, phenylC,.salkoxycarbonyl, or allyloxycarbonyl;



RO is C, .sal kyl, substituted C, .sal kyl where the al kyl substi tuen?% fﬂﬁ' )
i ndependently sel ected from 10 one or nore hal ogens, phenyl, substi 9 Qiﬂ

phenyl wher nyI substituents are |ndependently sel ect or
nor e rrenbergvép&\ﬁg group consisting of C, _bal kyl) 7 C, . sal Eo'{({lfgm gbye

trihal oC, . sal kyR pﬁ@h?ﬂ!d 1s@ikily pr sybstituted phemy- pﬁﬂéyﬂyl C,.sal kyl where the

h I bstit t f
Phe oroup consi st ng- optere 055 OBV AER T EELE Sre WEERBCHly RIgeTHOR ° ©
trihal oC _5alkyl; R o is hydnheasiméfe menibtes s the § ﬁidﬁ/éanéi’étlr?@ﬁ@ | ddikyad
phenyl C, . sal kyl 25 where the phenyl substituents are independently se€lected

fromone or nore rrenbers of mmayr&spatkoms,lmd nidrepf C, _sal kyl, hal ogen,

C, bal kox and_vitro; ~U~ zao 99/ 42445 Reacting a conpound of
Fornul a | Jbzm'%helrpgeweﬁw resyl, ?{Léy OMerein R8 is hydrogen, hal ogen,

C, . sal koxy, aI kyl, substituted C, .salkyl
PCT/ US99/ 03694% 'P%’faazéﬁ%?/?} sulg tl tuerﬁ} S ar e i ndependent ly selected from

10 one or nore hal ogens, phenyl, substituted phenyl where the phenyl
substituents are independently selected fromone or nore nmenbers of the
group consisting of C, .5al kyl, 15 C,_salkd%yo and trihal oC, . ~al kyl
phenyl C, sal kyl, or substituted phenyl C~sal k§L_where the phenyl
substituents are independently sel ecHesf frgmpneyor nore nmenbers of the
group consisting of C, _salkyl, " 20 hal »gen) /'alkoxy, and

trihal oC,_salkyl; R o is hydrogen R'" is phenyléa_salkyl, or substituted
phenyl C, _sal kyl

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

Ry is Cysalkyl, substituted C,salkyl
where the alkyl substituents are independently selected from
15 one or more halogens,
phenyl,
substituted pheny!
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 phenylC,.salkyl
where the phenyl substituents are independently selected from
one or more members of the group consisting of Cy.salkyl,
25 halogen, Cy.salkoxy, and trihaloC,.salkyt;
in the presence of a basic reagent to produce a compound for Formula Il



25 where the phenyl substituents are independently selected from O£§ L
nore nmenbers of the group consisting of C _sal kyl) hal ogen, C, .sal x'\ﬁ, 18 g
vitro; 12 2 0 At~t~ 2002 WD 99142445 PCTI US99/ 03694 with a reduci ng agent
to give a cowpwmdsof Formula Il Rs ~O OH ~ ~0 ~N N~N R8 ~ R>PCTAISSY/36% 5
R8 is hydrogen, halogen, C, _sal koxy, hydroxyl, or C .Salkyl; RO is

C, ~al kyl, substituted C, .sal kyl wherge the al kyl substituents are

i ndependently sel ected fromone or sfore hal ogens) 1&iphenyl, substituted
phenyl where the phenyl substityenty armmtly sel ected from one or
nore menbers of the group congi® g—oN C, 8. _Sal koxy, and

tri hal oC, 5al kyl, 15 phenyl C, . 8aF&1, o bstituted Bfmnyl C, _sal kyl where
t he phenyl substituents are independently ,selected fromone or nore nenbers
of the group consisting of C, ~al kyl, hal oden, C, 3al koxy, and

trihal oC, _5al kyhergfd R 0 i s hydrogen; R' is hydrogen; 25 13 2 0 ~~fS 2002
WO 99f 42445 PCTI US99103694 DETAI LED DESCRI PTION OF THE | NVENT10N The ternmns
used in descri Rsngis medrogennivalogen; 6+.salkowyn hydroxeyd| arrCh datikydn t o t hose
skilled in the art. However, the terns that could have other 5 neanings are
defined. ' HBSS' refers to Hank's Bal anced Salt Sol ution. "l ndependent | y"
means that wheg, th r n bstituent, the substitutents may
be different. %"i’e ﬁ?mﬁ'@{'@&fﬁﬁ‘?gr‘%‘%&@gt rai ght, cyclic and

br anched- chai n al kyl gwherpstrenalkyledubstistients es independentiyiselected kiom i s as
defined supra. "DVAP" refers to dinethylam nopyridine, "TFA" refers to 1 D
trifluoroacetic acid, "HOBTONE&fBTethadlegeNSxybenzotriazol e hydrate, "HATU'
refers to O(?-azab%ﬁ‘&[i azol -1-yl)-1,1, 3, 3-tetranetyl uroni um

hexaf | uor ophosphat e, '""EDCI" refers to

1- (3-di qget hyl am nomgume@phaw|car bodi i m de hydrochl oride. The synbol

"Ph" refers to phenyl, and "aryl™ includes nono and fused aronmatic rings
such as phenyl and napwhege thetphery subatiwentsCamrindepéndentiyselected from

1, 1-cycl opent anedi acetimd -1-yl and "I D' fers to 1H-isoi | e

T3 (ohdhon- Tyl The symbBNetEGOTEdRembert, ot ey RINSIG e Smo
"MS" refers to mass spectru s'of Formula | include a
chiral carbon atom Theref o?é's?ﬁﬁgfye'ca;ngntg@an s"%a '‘be prepared as

st ereoi soners, racemphenylGisalle, ar pure enantioners. Al 20 stereoisoners,
pure enantioners and racem i xtures are considered to be within the scope
of this ¥hvention. S B%@Rﬁ]ﬁgylz:ﬁ--'@ﬁx{i nventi on may be prepared by the

foll owi ng schenes, whe : i t of
the invention. In t noseneiots PRRTISREBIRIH o irchsRaehiiy oFIEeRy) B

di scretion 25 which is wthonetdrenorerabimbers of thef groupt dorisisting et sdatkyl A
conpound of Fornmula | where A B, and E are carbon, R is hydrogen, R2 is
phenyl, R3 is hydroxy, R4 i?am&ﬂ?ikﬁm ard yrihatoGrgalkylor onet hyl may be
prepared using Schene 1. The schene assenbles two hal ves of the desired
nol ecul e and coupl es them t oget her using peptide

20 Rio is Cy.salkoxycarbony!, phenylC,.salkoxycarbonyl, or allyloxycarbonyl;

R,y is phenylC,salkyl, or substituted phenylC,.salkyl
where the phenyl substituents are independentiy selected from
one or more members of the group consisting of C;.salkyl,

25 halogen, C,.salkoxy, and nitro;

Reacting a compound of Formula 1l



30 coupling reagents. One half is prepared by treating
1, 2, 4benzenetri carboxylic anhydride, 1 a, with a substituted anil RIQGAUGN‘M
derivati ve, 4 2 0 BUG 2002 WD 99142445 PCTNS99103694 30 C
in an aci di\xéggﬁféﬁt such as gl ﬁ{%i al acetic acid for about 16@&"%9?’@63?1ve
t he carboxy substituted phthalim®o derivative 1 c¢c. The other half is
prepared in tw steps. First, 1l-a $do- 3-(p-tol uenq.-gbjl f onyl oxy) propan-2-of 1
d, is heated at about 100 C wi n a ri at eHy |substitut ed pi perazine 5
derivative 1a for about 2-5dhayStalgi vintheXazine 1 f. This azide is
treated with Pdl C and H2 (5®ePeil/i n an_ifert” sorvem,,over 16 h to give the
free amne 1~c . This amne is treated with 1 ¢, HOST, DVAP, EDCI, and
N. N di i sopropyi ethylarnine in methylene chloride at about roomtenperature
for 26 h to give the desired conpound of Fornmula I. Alternatively, 1 c¢ and
1 g may 10 be coupl ed using other pepti dH coupling agents such as HATU and
DVAP. This schene nay be used to prepare a nunber of conpounds of Fornula
1. For exanple, if conmpounds where A, B or Eis nitrogen are desired)
repl ace g b wyherain am no pyridi ne derivative such as 2-am nopyridi ne and
follow the remaining steps of the schene. To prepare conpounds where R, and
Rz 15 vary, siRpl ysgwgr@gmméogen,lﬁs‘tsam, hydroxyk Br &agalisibwn subst i t ut ed
pi perazi nes. Al though the illustrated product was prepared fromthe racemc
azide 1 d, the pure enantioners of this azide are known and can be used in
this schene. I ' [ | may be prepared by treating the
20 products ofch cﬁggiﬁmﬁtsﬁbgﬁmég?g?’fiaﬁgyagent such as the Swenm s reagent
{formed with oxalyl chiweredbe atkylBuBsiituents di® iBdependemtiy seipetedtfrom over 30
mnto 1l h. 15 2 0 ~~0 z0o02 WD 99/42445 Oi OOH 0O l1a o F3C NH2 1b OH N3
~0rs 1d10 / ~N HN J O- ph ROeRHIREe Nal8geNs599103694 F3C O N OH O O 1¢c OH
~N N3~N~ O~-Ph 1f ﬁ%b))l+1cl—|~N~NJO~Ph19F3COO—|~N\N\~N~NJON
Ph O O5 Schene 2 y be’ used to prepare conpounds of Formula | where Ais
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,
phenylC,.salkyl, 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,_salkyi;
Ry is Cy.salkoxycarbonyl, phenyiC,.salkoxycarbonyl, or allyloxycarbonyl;
Ry is phenylCisalkyl, or substituted phenyiC,.salkyl
25 where the phenyl substituents are independently selected from

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

halogen, C,.salkoxy, and nitro;

10



nitrogen, R is fluoro, R2 is ethyl, R3 is hydrogen, R4 is hydrogmei@ﬂ R5
is 16 2 0 GIl;u f002 WD 99/ 42445 PCTI US99/ 03694 hydrogen. Trea '

1, 2, 4-benzenetri carboxylic anhydride, 2a, with the aniline derivative, 2b
gi ves the pwows4zedsde 2c. An appropriately substituted piper aRCTIHS99/03694
derivative 2d i Fg%mt ropyi am ne and
cesi um car bonat@tﬁ%ﬁggﬁ%ﬁ%ébrﬁ%gtégﬁ g&q:&ﬁh?%qg g%e t he
substituted piperazine derivative B§. This derivative is conve ~d to the
free amine, 2_g, by treatnment with TEA and net hyl en chl oride at .nom

tenperature over 2-6 h. Derlvatl 2~ c 2C V\gge E)upl ed using ~-i OBT,
DVAP, EDCI, and N. N -dii sopropy ne ne hyIN'-Jne chl oride at about
roomtenperature for 2-6 hto (ve e5| va\nﬂ of Formula 1. As 10

described in Schenme 1, Schene 2 ey be no |f|ed to glve 'all of the
conpounds of Fornul a |. Scheme 2 0 OH O 2g 0 N_ "r-NH2 ~2b F ~N NJ ~Et 2d
O NNN8HO 0 2c BOC-NH ~ Br 2e F ~N NJ ~Et BOC-NH 17 2 0 ~OD2 WO 99| 42445
PCT/ US99/ 03694 F ~N N~ ~ Et 2c NHZ 2g, FO~N\ NN\ NONJ OEt OO To
produce conpounds of the invention where R4 is other than hydrogen, Schene
3 may be used. WHICHhi no group of internediate 2~ c may 5 be treated wth an

my Do reduce wit n FOBRCC: Mesery CHsReky Yot ECH R o ne se.

This anmine is coupled vvlth a substi tut ed phthalim de derivative, 2c using
HATU) DVAP and d| i sopropyl et hél am ne in nethylene chloride at about room

t enperature f orRe~ 1% yl\,gu sltuted; Cnedlkorpound of 10 Fornula I. As
described in previous %lé?g‘?ﬁe a1 SUBstRuBRS 418 iN8EhdndehthyPselected 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 Cy.salkyl,
15 Ci.salkoxy, and trihaloC,.salkyl,
phenyiC,.salkyl, or
substituted phenyiC,.salkyi
where the phenyl substituents are independently selected from
one or more members of the group consisting of Ci.salkyl,
20 halogen, Cisalkoxy, and trihaloC,.salkyl,

Ry is hydrogen
Rys is phenylC.salkyl, or substituted phenylC,.salky!
25 where the phenyl substituents are independently selected from

one or more members of the group consisting of Cqsalkyl,

halogen, C,.salkoxy, and nitro;

11



gi ve a nunber of conpounds of Formula 1. For exanple, to produce @r@gm?und
where R3 is hydroxy, replace 2g with internediate 1~c and followZ

remai ni ng ste(ﬁps of Scheme 3. 18 ~ a ~u~~o~ WD 99142445 Schene 3 2g F N O
-H 3a N0 ~EWOP%B44N N J O- Et NH 3C r PGII US99/ 03694 0 N ~ RETASY%c F
0 ~-N\ N~-N\Re & ©dmpdurial ©f Bofrula Wduce conpounds of the invention
where R3 is C, .sal koxy, Schene 4 gay be used. Treatnent of the azido
derivative 1 d with an appropri at P.é substituted piperazine, such as 4a at
about 100 C for about 2 5 days giv i nternedi ate . This internmediate is

treated with two equival ents of tro rganipoqsoe, such as sodi um
hydride in an inert 10 sol vent//su r)g;lc;}N: ONC for about 1-5 h;
foll owed by treatment with amsl 2 0N\AU@ 2 VWOR9I 42445

PCTI US99103694 addi ti onal equival ent of base and an al kyl ati ng agent such

as ethyl iodide, at 0 C for about 1-5 h tlb give the ether 4c. This ether is
treated with Pd/C and H2 (ca. 50 psi) in an inert solvent over 16 h to give
the free amine 4d. This amine is coupled with a phthalimdo derivative such
as 4e wit HATQMQQQ"PNAP to give the desired conpounds of the invention. As
di scussed in schenes 1-3, scheme 4 may be nodified in a |like manner to give

all of the conprynds hytirdgen)iatoden, B:halkexy, AyirekyiNer CPlaky!:

Rs is Cssalkyl, substituted Cygalkyl
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 Csi.salkoxy, and trihaloC,.salkyl,
phenylC,.salkyl, or
substituted phenyIC,.salky!
where the phenyl substituents are independently selected from
one or more members of the group consisting of C,.salkyl,

l 20 halogen, Cysalkoxy, and trihaloC..salkyl;
Rq is hydrogen
R,1 is phenylC,salkyl, or substituted phenylC,salky!
25 where the phenyl substituents are independently selected from

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

halogen, C.salkoxy, and nitro;

12



1d +/ ~NHNJ O-CH3 4a OH~ N--1~ N3 ~ N~ O-CH 3 4b CZH50~2|§§lﬁ\Ilﬂﬂ\f NJ
O-CH s 4c C2H50 ~ N HZN ~ N J O- CH3 4d 20 ~~~~5~1~2V\099I4AQ

PCT/ US991 03694 O N\ OH4e ~ 0 0 N/ ~ HCH50 ~N\ \ N~-NJ ngqggﬁ Tg
produce pur®O&¥a¥d? oners of conpounds of Fornula | where R3 i %W %y,
Scheme 5 may bevithhsz dedicing apesblacpiveratgmipound of Hoemllakhy be treated with
benzylam ne in a suitable organic |§ol vent such as hexane at about room
tenperature for about 48-72 hours t9®.give hydroxy conpound Sa. This

internediate may be treated with a reagent ageng,guch as di=tertbutyl
Bi carbonate, and an organi c bas h ag~TT et hyQHnijne in an inert 10
solvent such as THF at about Q0 & toYdabkeut rm@L@wature over 10 to 24 h
to give the N-protected deri v&8i b. Wais/ i nternedi ®e may be treated

wi th pi perazine derivative, 5c, a basic reagents, such as potassium

hydr oxi de, sodi um hydroxi de, or lithium hylroxide, in an al coholic sol vent
such as nethanol,_ at about 0 C to about roomtenperature over about 1 to
about 3 15 dayé’w'i%elﬂ ve the coupl ed derivative 5d. This conpound may be
deprotectsed by g,reqd eht Hal%%eﬁccq. kORI Slyl SO, &HfFA or 1-6N HC,
at about room tenpera urg over I8-24 h to give free amne 5e. This am ne
may be debenrylated with using a reducing agents, such as pall adium

catal yst and anmoni um fo te, sodiumin liquid anmoni a, or palladi um and
hydrogen, in Z@San'%E‘eﬂlkyq?ﬁugﬂltU@QQJW'as Et OH at about 45-60 C over 20
h to give the primary QglRCym alkih&&bﬂﬁ%éﬁﬁéiﬁ&eﬁéﬂ&%ﬁ? ée‘i’e&&hgr%gﬁ’f type

5~c using peptide coupltng agents suc to 'glve a’conpoun

Formula I. As 21 z ~ ~~~ ofedr\WdihAldgéhs PC T/ US99/ 03694 described in
Schenme !, Schene 5 may be nodified to give a nunber of compounds of Fornul a
| . Scher® 5 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,salkyil,
15 phenyliC,.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 trihaloCi.salkyl;
20
Ry is hydrogen,

Ry is hydrogen;

25

13



_HO~-A ---~ -" Ph ~ NSCI 5a ~-N\ N J O-Ph Boc off 5c | thllhkﬁlg f&ZSb
Boc OH ~N Ph~N~NJ OPh 5 5d HOH ~ N\ Ph~N~-N J O-Ph 5e / OH g

O- Ph 5f 22 z o ~.t~~f ~no2 WD 99/42445 ON'COZH 59 ON O n
PCTI US99/ 036%9 9841244 © NON J O-Ph Al t hough the cl ai med corrpouHGE/UéP%"%ﬁ%ful
as antagoni sts of ail; AR sonme conpounds are nore active than others and

are either preferred or gart i cul arl ﬁj}?ref erred referred conpounds
of Formula | include: 10OEFAHERDESC B@ﬂQﬁTh@PNMENTFQNl s

pheny1 G Sl o, o T AT bR Sl e Somvibryseang™ ™
nitrogen or Cgidytto fhdse skilded ity thé'ﬁi't. CGHowev&f, RR& terms that could have other
5 meanings are defined. "HBSS" refers to Hank's Balanced Salt Solution.
"Independently” means that when there are more than one substituent, the
substitutents may be different. The term "alkyl" refers to straight, cyclic and
branched-chain alkyl groups and "alkoxy" refers O-alkyl where alkyl is as
defined supra. "DMAP” refers to dimethylaminopyridine, “TFA" refers to
10 trifluoroacetic acid, “HOBT" refers to hydroxybenzotriazole hydrate, "HATU"
refers to O-(7-azabenzotriazol-1-yl)-1,1,3,3-tetrametyluronium
hexafluorophosphate, and “EDCI" refers to 1-(3-dimethylaminopropyl)-3-
ethylcarbodiimide hydrochloride. The symbol "Ph" refers to phenyl, and "ary!"
includes mono and fused aromatic rings such as phenyl and naphthyl. The
15 symbol "CPDA" refers to 1,1-cyclopentanediacetimid -1-yl and “lID” 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.

3 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 particularly preferred conpounds of Fornula I include corrpOngigug\Am[e
R, is hydrogen., R2 is C,.~alkyl, phenyl or substituted phenyl, R3

hydr ogen, hydroxy) R is hydrogen R5, Rs, and R, are |ndependently

sel ected fro@¥2étfen) hydrogen, hydroxy) C,.~al kyl, C, ~al koXBCT/E$n9/03694

di C, _sal kyl agfidhbut 330 °C‘nrﬁaﬁ~lé§drc*98w\éﬁt Qﬁéfﬂaé}@%d?ﬁéé&%%&@%b%dt%car bon,

Bis carbon, and E is carbon. e preferred conpounds of Fornmula Il incl ude
conmpound Wh€243h50 Rive thehganboxy rsubEﬁluteﬂ phthailmydio dBrivaiive he.diThegeather half

Shefﬁi‘l E"?Sﬁ&%‘?%%rrea%?ﬁ%' 3?8? %Er%tﬁtyﬁ%ﬁét?ﬁmﬁ&gn?w? KbeRan 3o
hyrogen. Foldet REBRY ol oS 09 . H@@" A BRPRETRRE S g indrative

benzyl oxgcarderudtiveand f& abéuthLSr g?wmé azide 1Therm>§ 8%igeis dreafspounds
of Formula Il includé co ound V\/nere is C _salkoxycarbonyl, R' is

ﬁhfanyl C . Sﬁl\mﬂh Pdic allnd l@a( R$i) ymagnme@so&ephenqn 16 &rto gwetha;fragldmggen or
cglnggﬁﬂdste i dhis s & Fedindoufiad 0BT Bhe, ERicTada Mby-="5 ' 1'o° |
P s 55 porSisBpToBHERISHATIAn fiéfibleine eHiofiie ' ShBA oot Rpeiatite fof ?%“5 ;

conpound of @hrtolgide the desiréd compoundafFHormata 1. Alfémanve?enc@\drgi
agent for treating a conpound of Fornula Il is amonium formate and dI C.

As i ndi 48t ecb@®goupiedsising gthel peptide\gauplingiagentspuchas HATBandPMAP. may be

or 1 mat o5y wi TSRS PES pad & Brepie B imBe: oot OFF a1

adrener gi ¢ regegkahple! fecdmpodidsofhéRUAEBIg FOlsAhitrd %@réﬂé@lré@”rep'fé&tewr
conpounds 24 ~ ~ ~u~ 2002 WD 99147445 PCTNS99/ 03694 may be adm ni st ered

by i ntravenolly Wity ars BoHNO oyeidingdariyative gechrasn2-apvoopyidine anddfobaw the0
L9 o S8R RS, TS Rrie B BB RS IS B o
I nhi bi t 96, gl XSl rEBpRcBtRE MRt ated 16 AfH ShfknOWAsuBsftiédd
piperazines. Although the illustrated product was prepared from the racemic
azide 1d, the pure enantiomers of this azide are known and can be used in
this scheme.
Compounds where R is carbonyl may be prepared by treating the
20 products of Scheme 1 with an oxidizing agent such as the Swem's reagent
(formed with oxalyl chloride and DMSO) at -78 °C to room temperature over
30 min to 1h.

15



5 ranging fromseveral mnutes to several days. The pharnaceutlcah
conpositions can be prepared using conventional pharnaceuti cal #%ﬁuéﬂmﬁ
and conpoundi ng techni ques. Oral dosage forns may be elixers, syrups,

capsul es tam"ég%’ 424A% the like. Wiere the typical solid carri ePCrassgoieper t
substance suchOas | actose, starch, glucose, nethyl gkﬁ%h{ bose magnesi um
sterate, dicalc hqQsphate, mannitol and the |ike; %:lcal I|qU|d
oral excipientg in f et hanol) glycerol, water and the like.

exci pi ents may e Ah.as Ootteded with disintegrants di l uents, granulating
agents, lubricafts, binddgfs and the |ike H§5ng con%§nt|onal technlques
known to those ®killgd i@ the art of prepafing dosage forns. 15 Parenteral
dosage forns naylxai%epared usi ng water or N0y Q carrier.
Typically the conmpounds of Formula | are i s o3 as #[ee bases,

however the conmpolinds nmay beTsora®®d and us : tically
accept abl e sEs. Exanpl es of such salts include 204 ydrobro c,

hydr oi odi c, hy loric, perchloric) sulfuric, maléefic, funé?lc mal i c,
tartatic, citr xpgc, mandel i c, nethanesulfom(;1dwdroethanesulfonic,
benzenesul f oni alic, panoic, 2-naphthal enesul fonic, p-toluenesulfonic,
cycl ohexanesul f am cigmnd saccharic. In order to illustrate the invention the

foll owi ng exanpl es are included. 25 These exanples do not limt the
invention. They are neant only to suggest a nmethod of practicing the
invention. Those skilled in the art may find other pEMNods of practicing
the i nvention, whpgh are obvi ous to them However t g met hods are deened

to be within the 3cope this |nvent|o 25 27U2 WD 991 42445
PREPARATI VE M le 1 ~ N O CT/ UysS99103694 5 Cpd. 1 The
fumarate salt of 3d(2- |sopropoxyphun I e (291 g, 12 nmol) was
basified with 20% NaO aq~-(100pni ) and ext ract ed wit thrret hyl ene chl ori de.
The conbi ned organic ars were dried (NazZzS04) afd concentrated to give an
oil (2.74 g). Aq xt the oil and 1-azido-3-(p 1
toIuenesulfony.;;szrOoan 2-of (3.25 g, 12 mmol, Antonin Holy, Collect.

nm

Czech. Chem A 54(2), 446) was stlrred at 100 C for 36 h. The
cool ed m xture dilutew®h with water and extracted with ether, dried
(Na2S04) and concq % trated. The product was purified by colum
chronatography (Si'02) to yield conpound 1 as (2.92 g, 769%9 as a |light 15
brown solid: M5 (ES) mz: 320 (M#); Anal. Calcd for CL6H25N502: C, 60.17;
H 7.89; N 21.93. Found: C 6 ; H 7.83; N 22.01. Exanple 2 i OH~" N
H2N~N J O 20 Cpd. 2 10%)HCI was added to a m xture of conpound 1
(2.43 g, 7.6 mmol) and 1 .22 g) in MeOH (60 nL) and the m xture
was hydrogenated u 0 psi) in a Parr shoger for 16 h at 20C. The
m xture was HpN{er ou celote and the filtrate was concentrated. The
th

resi due was baS| 1 ed 5 20% MNfOH and extracted with met hyl ene

ch;orlde. The conblned
i::: %;:]::::L\“, \v/i\w/ o<
Ph

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



26 ~t~ Atlfi 2'..;112 WD 99142445 PCT/ US99/ 03694 organi c | ay. i‘ﬁ x/\ﬁr0
dried (NazS04) and concentrat ed to yield conpound 2 as a yell ovm B f 2
g, 95%: NB(% 294 (MH) Exanple 3 F ON ~CQZH 5 0 Cpd. 3 A m xture
of the 1,2, ¥ é‘h"etrl carboxylic anhydride (10 g, 52 nmol) aﬁ@T’US”’o““
3-fluoroanil Ihgdrd derV 7T teatmentobll 2, 4-beplesétricattsoxyiic amhydrid@02a ith Wes
stirred at 130 Cfor 16 h. The Iight-brown solution was cooled to 20 C 10
to give a yelandines@denivatpee2bgives the phibaljmideric.s &in appeepriataly substitutad

fil d hed
R e L L AR
yield a yell %%?Bhk&p)ﬂéﬂmﬁelaﬁd cZZO@n c%ohgfé u%éetoﬁﬁﬂle ét'\f'éﬂhé*@r ‘EXWIB| e 4
~ OH ~N ~ . 4 A mxture of ound 2 (226 nyg,
0.77 muol 5, gwqathmshﬁst(tam mgera&nr?e?demdtpv;e HDOhié Iiélwagveﬁ)s d‘awemlq)t,o HOBT

(105 ngy, 0.78 1), DVAR 20 .) a diiso ro ethylamne(o 52 nl)
in methyl ene@%f’@ﬁﬁf@'ﬂ%%”y t@PF‘?Y’E’alﬁL&'{X apdm ‘B'V %Ch oride @ xiQAMe was

d d
o ganic | ayereipEtdie dvbradeh tetinses 2aehtlocuale EbBn oifla SIBT ey by
col um chr omgMaP2EDC Sne&) wfdﬁsbpﬁdp?%thwéﬁﬁuéirﬁHétﬁﬁldnércNBrEIe@lCé&dﬁ.Kane

to 25 yield corrpound 4 (101 23% as a yellow solid: "H NVR (300 MHz,
CDC13) 8 8. 3400m), tempgratugeéor ® h lo give thedesiredigompownd ptiFoomuiad, sz, 1

P77 10 (ool AT S T WA o 2%
1 ., 3.45 , 2.87 2 H, 2.62 2 2.50
2 L)D 1.34 (?o"#dﬂndﬁoflﬁom'af M5 (ES) Eﬂmz 561 ( MHH+) . (g]ExaFDple 5 (m
Scheme 2
o
o
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| ~N BocHN ~ N J O Cpd 5 3-Bronopropyl am ne hydrobrom de (5 g, ?ﬁqW)
was dissolved in 10% 10 NaCH (50 nlL), extracted with nethyl ene and

concentrated . To the free base in nmethylene chloride was ad
(5.23 g, 23V9 ﬁs and this mxture was stirred at 20 C fordlff%/&%ﬁ@g&g
met hyl ene chloride |ayer was sashell with HZO, diluted citric acid . (6%,
NaHCO03 and sat NaCl solutio ed and concentrated. The product was
purified by colum 15 onrtQgraphy (SiQz) to yield the protected am ne
(4.84g, 89% . The fu :t/ﬁ‘ 1- (2-i sopropoxyphenyl) - pi perazi ne (5. 1g,
15 mmol) was basifi Wt 20%NaOH ~sq~ (100 nl), extracted wi th nethyl ene
chloride, dri eg_(_r)éest:M and conBlent Nat ed 4% give a yellow oil (3.15 g). A
m xture of the/oil,thg protected am neN(3.42 g, 14.3 nmol), and Cs2C03
(4.66 g, 14.8H20 mmol #9in CH3CN (50 nl) Was heated at reitwy dverni ght.
Solid was filtered off and ©he filtrate evapor at ed. product was
purified by colum ch t oghaphy~Si 02) to yield otd 3(4.4 g, 81 9:
M5 (ES) mz: 378( 28\ 2092 WO 99I 2443 Exafple 6 / O N/ |

~N N~-N~ O F O O Cpd. \6_PZTI 1Vl oyrd 5N 3. g,0ll.4 mol) was
di ssolved in 25% TFA/ hyl erff 5 ct orlm. e react Ebn was stirred
at RT for 5 h, the solvent was evaporg ed and solid residue was obtai ned.
This solid was dissolved in 20% NaOH (aq) (100 nL) and stirred for 40 mn.
Then the free base was extracted into nethylene chloride (3x). A light

yell ow oil was obtained (3.0 g) 95%. A solution of this free amne (3.0 Q)
10.8 mmol ) and 10 _dii sopropyl ethyl am ne (5.6 43.3 nmmol ) in nethyl ene

chloride (80 nL) W@Pregyes commuﬂdﬁtqiﬁlaemg\éipgiwrﬂ@ iS(OzglelBtf@,n 10. 8 mmol )

108 oty Pedrbioleh e B riay/bs Defl die AhirBterau fiaBsdte 2aldday o
mxture v@s paifeAedivith a8 afdeHyds)3a diich as adnﬁalgmg%?w gRe the iffdBp. 15

chr omat ograp%‘ (Si02) to yield conpound 6 (1.349, A " H NVR (300 MHz,
CDCl 3) S 8. 3Z7hisnintermediate may ke, regluce gvith N2BHi atiroom temperatuge to give the. 4

Hz, 1 , .18 2 .89 (m .4 4.5 J,.= 12, . 0 Hz, 1 ,
S67(m o 1) Mosegningds ThiganiBe g cplipied wifh b buphiincd phinaliniogs o )
6.1 Hz, 6 y G it | dii ' : 20
03,37 1y 6 Soeptiepclding MTTOVOMAR, 819 disbeidoylethifaniiie i ighhdens) 2] o
~ N N3~N~ O Chivride atoabout roorUiempesature for 2-6 h to give the desired compound of

10 Formulal. As described in previous schemes, Scheme 3 may be modified to

give a number of compounds of Formula I. For example, to produce a
compound where Rj is hydroxy, replace 2g with intermediate 1g and follow
the remaining steps of Scheme 3.
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WO 99/ 42445 PCT/ US99/ 03694 The fumarate salt of

1- (2-i sopropoxyphenyl)-pi perazine ( 112.5 g, 345 mmol) was basMﬂerAWlﬂp;
20% NaCH ~,q) (5D0 nL) and extracted with nethylene chloride (3x). The
conbi ned oryartod24stracts were dried (NazSO o) and concent r atREI/US99gB6oe
about 70 g oil. A mxture of the oil and 5 (29)-§civenfe 3- hydr oxypr opyl
p-tol uenesul fonate (91 g, 335 mmoi, Kristina Juricova, Collecf. Czech.
Chem Comm 1995, 60, 237) was stirred at 100 Cin NWVP in the presence of
triethylamne (70 g, 690 mml) for 30 h. The ggol g¢d m xture was dil uted
w th water and&extract ed with ether {3 x 50¢ , back washed once with
NaCl (sat) (10 dried (NazS04) an Bnt rat ed. The product was

purified by col ym chromar®yraphy (Si | d compound 7 (70.6g, 66%

(98. 6% ee assay b chiralcel AD colunn) ap a @ff-white solid after
recrystallization om net hyl ene I heXage: [aj 0z5 -3.6 (c=1,
CH30H); 'H 0 Mz, cDCl3 6.9 (m 4 H, 459 (m 1 H, 3.93(m 1
H, 3.67 (br , 3.42 (dd,NJ = 123 3.8 Hz, 1 H)) 3.23 15 (dd, J =
12.6, 5.4 Hz, , 312(m/4 H)) 2.83 (m 2H#—2®3 (m 3 H), 2.42 (dd,
J = 12.2, 38Hz 1 H, 1.34 = 6.0 Hz, 6 H; M5 (ES)mz: 32D (M+)
Exarrple8| O—B&NH2N~N Ode 8 10% HCI (6 nL) was added to a

m xt ure of corrpound 7 (15 g, X pl ) and 10% PdIC (4 g) in MeOH (100 ml)
and the m xture was hydrogenated under Hz (50 psi) in a Parr shaker for 21
h at 20C. The resulting mxture was filtered through celite and the
filtrate was concentrated. The.resigdue 25 was basified with 20% NaOH~, ~ (75

concentrated to yi eI d corrpou 8llas a yellowish\Nil (A4 g g100%: [aj 0z5
+23.6 (c= 1 CHCL13) Y MHz, CDCW3) 6. H, 4.59 (m 1 H)
3.76 (m 1 3. 12 7’.AH)) .B3 (dd, o /=N U2 \e§py 991 42445

12. 7S

PLT/ U899103694 J H, 2. (m 2.68 (m 8 H,
1.34 (d, J = 6. H) ; I\/S(ES)rriz 294 (VMH O Exarrple ~ OH~ NN~ |
N~NJ O5 F ONB Cpd. 9360rrpound 8 (1 g, 3.41 mml ) was dissolved in a

m xture of di/i sopropylethyl amne (2.3 nL , 13.6 I') and net hyl ene

chloride (10 % To the above light-y ded conpound
3 (970 ng, 3.4 ) and 10 HATU (1.296 g, 3.41 nmol) and stirred at 20C
for 18 h, concg ated. 10% KzCOs (aq) was added and the m xture was
extracted with & her (3 x), dried (NaZSQO,), and concentrated. The product
was purified by colum chromatography (Si02) Et QAGHexane then net hyl ene
chloride | Acetone) to give an a oi py»solid. The product was further
recrystallized fromEt OAc 15 | hexa [ as a yellow solid

00 MHz, CDCI3) 8 8.34

(s, 1 H, 83 A8 H) 1 H) 7.48 (m 1
H) 7.26 (m , 4159 (m 1 H, 402 (m 1
H, 3.79 (m ,208‘ém2H) 2.62 (m 2 )
H. 2.50 (m 2 6 H: MSTTES) nmiz: 561 (MA).
Exanple 10 O N

5 To produce compounds of the invention where Rs is C,.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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Cpd. 10 25 A mixture of the 1,2, 4-benzenetricarboxyiic anhydri delgél%’z Uzo. 4
nmol ), and 3-am nopyridine (0.98 g, 10.4 mol) in glacial acidic ? 0
31 2 0 Al 991 42445 PCT/ US99103694 L) was stirred 0 C for
16 h. The m%é?‘é“ s cooled and the white solid was filter ed'gé?"]‘)g%?@gﬁs\ﬂ/as
washed wit h additenal Bauivalentelbasesand ap@lkyating agenisugh asethyhiedide, & d
conpound 10 as whi t e l.i 2. 91,9 .. NS ESép‘m . 26 ). D
Seanpl e 11 9 °C T abodt P8 fobifeirbines 45 T pther s R dtes with, PRIG Hado

conmpound 2 (Yo P AT SHSH 2 to Bi %ngg 8Hi94 ny,
0. 68 mmol ), 'BM&% ?ga%lﬁﬁ) cor%'o%nd 1t06‘g%.16~r98°§f"@§.h 8 I’Yé}fglﬁ a#g' ke

N, N- di i sopr cgmiret isdopletewith .atphtiblimidd derivative suchnas delvatteHATWahde (6 nl)
was stirred at 20 C overnight. The m xture was concentrated and purified by

col unm cBr ondMAR topgiye the desirpgiopmraundsfdhe investiepo fs discossedw 1:1 ) to

yi el d conpound 11 a ] o . - : 544 e ). Exanpl e
12 ~| OCFB~I\?§%?WSJ?§$§.H"%24 %V%rﬂé’%&lﬁ(%@ S{Q"i‘eéjtﬁﬁi‘% alfdt i oo
i n anhydr ouscorhbourtds 81F ormitilg 150l ution was cooled to 0 C and 60% NaH (0.2
g, 5.0 mmol) was added. The solution was stirred for 10 mn and CH31 (0.53
g, 3.8 mmol) was added. The reaction mxture was stirred at 0 C for 2 h,
NaH (0.1 g, 2.5 mol) and CH31 (0.15 nlL) were added g}%‘thi Sé{ﬁ xture was
stirred for 25 another 2 h. The reaction was quenche peme NHACL, the
solvent was 32 M0 99/42445 a ~u~ ~~2 PCTI US99/ 03694 evaporated and the
aqueous | ayer was | washed with nethylene chloride (
concent r at edNsJh r Gt was purified by col um
gel) to yield cor‘rpaund 12 (0.69 g, 83%: M5 (KS) B )

13 | OCH3 ~ N H2N'= N 1 0 Tpo~™3 10%H@H (0,3 niN") Wes added to a mixture
of conpound 12 (d. 640 1.9 rmq@w,@\l’yC (0p13 g T MeOH (5 nb).

This m xture was “CH,

N
4a

4c

CH,

10
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hydr ogenat ed under Hz (50 psi) in a Parr shaker overnight, filtergﬂ mhﬁg
celite and the filtrate was concentrated. The residue was basifie va 0%
NaOH and extract ed wi th nmethyiene chloride (3x), dried (NazSQ,

concent r at ¥OPY4Ye a yellow oil at quantitative yield. MS Féﬁusﬁ?’%w‘% 8

15 (M) . ExarrplelQO/\~HOCHB~NN~IN~N~OFOOde 14 20
Conmpound 13 . , pl ) was dissolved in nethylene chloride (4 nl)
and 4 eq of Mii _ | amne (0.25 ¢g,1.95 mMmvl) was added. To this

ads 8. 0f GHATU, (0.185 g, 0.49 mmol) and conpound 3
(0.14 g, 0.49 mmol) #nd the r¥faction was stirred overni ght under Nz at RT.
The sol vent was gvapmrat ed ang the product was purified by flash 25

chr omat ogr aph i Oz, nethylene chloride/ Acetone = 10:1, 8:1, 6:1, 4:1, 33
~ ~ A ~G ~~02)‘\V?\D\9'9¢~4%1 PCTI US991 03694 2:1 ). The product was
recrystailized fromEt hexane to yield light yellow soli .08 g (29%:

'H NMR (300 MHz, CDC13) 8 8.360(m 2 H), 8.18 (brs, 1 H), .02 (d, J =7.69

Hz, 1 H), 1 m 3 H), 4.57
(m 1H), 3. : : 10H) .35 (d, J 5=6.0
Hz, 6 H; M5 (ES) nlz: . N~ Cpd 15 10 A

g,y 10871 mml Al dri ch, %% ee) and
benzyl am ne (11.57 g, 108.1 mo®) in hexame (40 nmL) were sti rred at 20 C
for 62 h. Wite solid precipitated. More hexane (~ 35D nlL) added, stirred
for 20 mn. and sorncated to break the big chunks of white solid. The white
solid was collected by filtration and washed w th hexane, dried under 15
vacuumto give 19.8 g (929% white solid. The white solid was recrystallized .
from Et CAdhexane to give 17.76 g (82% of 15 as a white crystalline solid;

3. 5500, J5. 3+, 20 BoBEPs Py Shapomers bt comyhdR of FolmyiE i BRE")
12.2, 7.3 Hhydioxy) ScBmeESmayi® usdtl X S)(Ahebichiarbhgdrir (397%%63 mal HdI0CI : C,

60.15; H 7.07; N, 7.01. Found: C, 60.10; H 7.02; N, 92. Exanple 16 Boc
OH PhvN-C  tedted withcpenzylamipe in @ sujtable prganic salvent semﬁ\smxaee(aio 12 g,

123 T, 15 i o B a8,

t enper at ur e TS intefmadiatedmiay btréa@dnith aBOCTeagen! agent skvh adicptr at ed
in vacuo and water wasadded. The mi xture was extracted with ether (3x))

dri ed ( NazSbutyl dicarbonate, angd armorganic base 2uagh asdniethgtninedo arcinert

trated. , Th tall d f Et QAdh
005" iy S SGEA R T BBl DA A LS S f e} 1 v°
concentrat e‘io giveltre ﬂspr@téc\eéaénvaﬁ\fé 8Os intérndtiatel mag bavtréstbdWith
chromat ogr aphy (short colum, 8 cm helrght of Si02, EtOAcl hexane as 5

sol vent). Ttmpenalzmmdemmtwyas Bg) a basit reagents, sach mmésalunmmomet her 2.78

g (18% of 16 cr al i pe sol ] CHClB) "H
e (300 iz sciipyffade 2 ihim Raidg, in shigeshaicsdye sugh ag o )
H), 3.96 (Mméthighol at about P°C tdTabBut Doont tehipératurd dller dfeut F3b abbet 3( 'V'+Na)
Anai . Calcd. for C sH-NO3Cl: C, 60.10; H, 7.40; N, 4.67. Found: C, 60.26)
H 7.421510 days4ogfive the coupled derivative 5d. This compound may be deprotected

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 alcoholic solvent such as EtOH at about 45-60 °C over 20 h to give the
primary amine 5f. This amine may be coupled to acids of type 5g using

peptide coupling agents such as HATU to give a compound of Formula l. As
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Exanple 17 i Boc OH ~ N PhvN~-N J O 15 Cpd. 17 KOH (11.23 g) 200.5 ramnl ). \Q/as
di ssolved in methanol (280 m _), and the fumarate salt of 20 hub'r00
1-(2- |soprop@6ygg Aesx¢l ) - pi perazine (10.9 g, 33.4 mml) was addgs wéségrred
at 20 C for M?ﬁ%ﬁgé&?ﬁw Boc rotected amne 1

33.4 mol) vva eSRad NG t e§cﬂ‘§¥ modifigd to givesadumberefd for 20
h while the t mmup to 20 C overnight. The sol vent was
renoved) wat er%%\ag g%éfjpgﬁam?hle m xture was extracted with ether (3x),
dried (NaxS04) and concentrated. The product was purified by colum

chr omat ogr aphy (short columm, 8 cm height Si 02, Et QAGhexane as solvent) to
give 10.22 g (63% of 17 (-10D% ee, 25 Chiral pak oSchemeB0 nm 1 nbnin)
254 nm nobil e phase: 90!1010." ~f hexanell PAl 0.1 % diethylamne) as a
yellowi sh oil; 'H NI\/R(300 VHz CDC13) 8 7. 260R. 35 (m 5H, 6.91 (m 4 H)
4.68 (d, J = 6 I:l).,_A;EQ 3.95 ( -35 (m 2 H),
3.11 (m 4 H) ¥ 2. (m 2 H, 2.54 FM %12445 PCTI US99103694 2
H, 2.38(m 2 H, 1.45 (m 9 H, 1.34 {d, J =6.1 Hz, 6 H; M (ES): 484
(M#). Exanple 18 r | H OH ~ N PhvN~-NJ ossaqod 18 A nixture of conmpound 17
(233 ng, 0.48 mmol) and 25% TFAI net hyl ene chloride (3 nmL) was stirred at 20
C for 18 h. The solvent was concentrated in vacuo and the residue was
basified with 20% NaOH (aq), extract q8 th 10 net hyl ene chl oride (3x))
dried (NazS04) and concentrated to gi 4 nmg (~95% of 18 as an oil which
was used directly w thout furtfer~Rgdrifcation; M5 (ES): 384 (MH ). Exanple
19 15 Alternative Preparation lof d 8&r OH~ NH2ZN~- NJ O Cpd. 19 To a

m xture of 18 0154 ng, 0.4 nd 10%ddl C (154 ng) in EtOH (3 rnL) was
added ammoni um forggte 43451 ny) 2.4 ggol) and stirred at 55 20 60 C for 20
h. The m xture was ifilt®red thru celite and washed wi th nethanpol. The
filtrate was Bbm,ehtwq?he oduct was purified by a shgft ygolum (5 cm
hei ght of SiOz) to give 63 ng (549 9 as aoil; | Zs b (¢ = 1,
CHC 3);"H NVR {300 Mg, CDCl~) 8 6.91 (m 4Bbb 01-159”(]"H 3.76 (M 1
H, 3.12 (m 4 H, 2.83 (dd, J:12 7,|F:§ , (mAl 25 <+
2.25-2.68 (m 8 H), 1.34 (d, J = \/6 294?‘!\4:&). 36

5d

2
l
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2 0~ ~u ?r~E)2 WD 99142445 Exanple 20 0O N~ ~ N | , 'COZHOC% ﬁ ﬂﬂ
PCT/ US99/ 03694 5 A m xture of the 1,2, 4-benzenetricarboxylic an Qh{'\ é
g) 36.4 mml), and N, N-di net hyl -1, 4- phenyl enedi am ne (4.96 g ) in
gl aci al aci QoAaAY (120 nL) was stirred at 130C for 16 h. Tﬁg%&gg?fﬁzg‘k
sol ution was cooled@o 20 C and |ight brown solid precipitated out. The

solid was coll ected ™ tration and was washed thoroughly with water to
10 renove th acg/ano f acetic acid. The product was dried at 40 C
for 36 h un u eMe3H0 g {71 %9 of 20 as a |ight brown solid:
"H NVR (300 ds) b 8.40 (d, J =8.5 H, 1 H, 8.28 (s, 1 H, 8.05
(d, J=7.8Hz, 1 ,7.22@d,J:Bg9I—|z,2|—|),6.82(d,J:8. 9Hz, 2H), 2. 96(s, 6 H); M
(ES): 309 (MH). 15 Exanple ~I N~~N~1 HOH~N WNON J OpO

(S)-2-[4-(di methyl am no) phen ] 2, 3-di hydro- N-[ 2- hydroxy-3-[4-[2
et hyl et hoxy) phenyl j - 1- pi per azi nyI j ppyI ] 1, 3- di oxo- 1 H-| 50| ndoI e- 5 20

carboxam de Cpd. 21 The pi per e 19 1.36 d in a
m xture of diisopropyl ethyl I‘ mppl ) ene chl ori de
(10 mL). To the above sol uti s added pRQU NW 1. 36010l )
and 25 HATU (0.52 g, 1.36 nmol) and sffirred at)f20Cfor 18 h>” The real®i on

m xture was washed with 3% K2C03 (ag)o and the organic | ayer was dried
(Na2s0,), 37 2 t~ ~~"a 1~~~ WD 991 42445 PCTNS99/ 03694 and concentr at ed.
The product was purified by col um chromatography (Si 02, CH2C12 / Acetone =
10:1, 8:1, 61 4:1, 21) togive0339(410/() of cpd 21asa|ight

brown solid: HNI\/R(300 %’F‘ gem = 7 Hz, 1
H, 7.23 (s, 1 HAlthpugh Mclgm]%dc pouq gsa usgfugaﬂzantngq)lst&pf@@.t; (m 1

51y 2. 85 (e Ponp Lolind s arhmpré é‘é@%ﬁ“‘ﬁ%@ i gl itnptprplersi P (54
(|VH_+)_ [aﬁozgrarﬂc@aﬂ@préfe?redﬂfﬁ@brﬁéﬁe@@oﬁ%omﬁnﬁﬂa Thrcilide! ogi cal

activity an el ectivity of the conmpounds of the invention was denonstrated
by the follow ng assays The first assay tested the ability of conpounds of

Formula | to bi receptors al a AR, al b-AR and al e-AR
Exanple 22 15 T @é&ﬁgﬁéy%g‘? the three cl oned human al- AR subtypes
have been publ i d,s Fﬁéﬁ)hgq@kﬁ ortHerﬁbéﬁed cDNAs have been expressed both
transiently in |'s and stably’in a variety of mammalian cell |ines

(HeLa, LMtk-), REHO)s Casalkoxy,i br obl ast) and have been shown to retain
radi ol i gﬁnd bi nding.acti VB 'y and the ability to couple to phosphoi nositide
hydr ol y udS & 153Yh shed DNA sequence information to design priners

for use in RT  R. R and Ry are independently selected from hydrogen, nitrile and
amino,
A is nitrogen or carbon,
B is carbon, and
18 C is carbon.

The particularly preferred compounds of Formula | include compounds where:
R, is hydrogen,
R: is C,salkyl, phenyl or substituted phenyl,
20 Ra is hydrogen, hydroxy,
R, is hydrogen,
Rs, Re, and R; are independently selected from halogen, hydrogen,
hydroxy, C,.salkyl, Cysalkoxy, and diC,.salkylamino,
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PCR anplification of each subtype to obtain cloned cDNAs. Human pagl + RNA
was obtained fromcomercially avail abl e sources and i ncl uded hi zg&&&ﬁ}w&s
and prostate sanples) sources which have been cited in the literature. For
the primary Y¥RP¥EA4Y r adi ol i gand bi ndi ng assay was used 25 whPEHVEMHP8fed
menbr ane prepar ali oris carlmon,cel | s expressi ng the individual cloned receptor
cDNAs. Radi ol abel ed |igands with binding activity on all three subtypes
(non-sel ective) Bre ieG3RO®iaANd y avail abl e ([1251J- HEAT) [3H] prazosin).
Each al receptor SUbu%%%ﬁb s cloned frompoly A+ RNA by the standard net hod
of reverse trans%ri pti -%@I ynmerase chain reaction (RT 30 PCR). The

fol I owi ng soyhegpefdirétPtompolihtds BEFerHsiRdl fridluddeompalhd Wrdret he al
receptor subtypes: al; AR hunman hi ppocanpus and prostate, al b-AR, 38 2
tl Auk ~5-z WO 9R4 4284ydR@RNISO9/ a3694 hunan hi ppocanpus, ald- AR, hunan

hi ppocanpus. The res.u{éi n gDNAs were cloned into the pcDNA3 manmmal i an
expressi on vect OBS(llﬁ 7 1tef n Corp., San Diego CA). Each DNA was sequenced
for verificationgand; t @an i LIRS A ing the
anpl 11 cat i on pr —is RUHRBR, CRBIMRpEartloRy e Re3alBy Croh, S,

consensus for eaRh risthydrogers bhiengtCwatkyd,wr@cdatikbxyysubstitutdd phehgid
nmut agenesi s. _The three al- AR subtypes (a, d) were transfected into CO~

b
cel I's using Ahemarteviaripprefeses: compewrAselFarmuladl ncludesempovdswhere | n
this pr dur e, ﬁgChi tﬂﬁﬁeﬁulture dish ( 1 OOm) was inoculated with 3.5
x 1 06 107 cel I's ahd Transtected with 10 ~g of DNA. Approximately 72 hours
post transfectioR, tigds pyl,were harvested and COS nenbranes were
prepared. Transfected cells from25 plates (100nm were scraped and
suspended in 15nRiof ishydiooes: I-betmycarhonyHbenzsienyeabanyband4) . The
suspensi on was dhsr;nrug ed with a hopogenizer. It was then centrifuged at
1000xg for 10 15 n Iysdrggegf, anzy e supernatant was centrifuged at
34,500xg for 20 mnutes at 4 C. The pellet was resuspended in 5nm THE
buffer (50mMM Tris-HC, 5nM EDTA, 150mM NaCl, pH7.4). The resulting nmenbrane
pr epar at1dHn The preferoed edmpodnds of Edrmaula MonCludeheompaured whemncent rati on
was determned fgllow nmbr ane soll ubilization with TritonX-100. 20 The
ability of each &Oﬁpdﬁ%-f’glgoﬁmb?'ayeach of the al-AR subtypes was assessed

in a receptor bigdin a?ﬁy. |a§%§| . ; ' R i gand, was
used as the radi gﬁbb%l e i%}}m . 'E%'ﬁ%ﬁf?’@'o%@??%}ﬁgi%@ recei ved: 140
pL TNE, 25 nl [ 1R} ] isHiAifoden or balogenHE (50, 000 cpm final concentration
50 pM) 10 pL_test conpound diluted in DVMSO (final 25 concentration 1 pM 10
~N), 25 nlL cabeceatticuianyRigterrateamperpds ek Fpasylaly ipglbdscompoundsee al- AR
subt ypes 60% o2 Ny membrane protein). The plate was incubated for 1 hour
at roomTtTenperature and the reaction m xtures were filtered through a
Packard GFI C Uni R,bt ds tbutdercadartye. The filter plate was dried for 1 hour
in a vacuumoven._ Scintillation fluid (25 30 n.) was added to each well,
and the filter pPate!SBBAAILI in a Packard 39 2 Q ~U- ?~~z WD 99I 42445
PCf / US99103694 Tg?cowéhlaﬁh%ti | lation counter. Data was anal yzed using
GraphPad Prism sor'tware. 1ables A through D list the I Cso val ues expressed

in nanonol ar Twprsferratibasid mageat &sr}grodaﬁngraieom otihe of FeAnbliadnis n al |
receptor subtypes. R2 ~OOORs N/ R~~"=~-=y RS R/~ ~ OHH ~ N5 CDd.
R~ 25 potassium hydroxide. The preferred acidic reagent for treating a compound
of Formula Il is trifiuoroacetic acid. The preferred reducing agent for treating
a compound of Formula il 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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R~ R~-TABLE A Rs~-RZ ala alb 6 ALl
ald104Hi - pr opyt 3- FHH1. 518357648Hi - pt opyl 4- acet yl HH1. 0>20006049Hi -7p¢ BB@H@- CH

3HHO. 9>20007350Hi -Er opy! 4- FHH1. 5>200011157Hi - pr opyt HHHO. 9>2000651552Hi - pr op
yl 4- CH3H WO 99/4244 PCT/US99/03694

~HO. 8f i >200|Qn6??o’é-&dmi‘rﬂ9tﬁkéd ByHhBavertdifsShabibn. O WosdeSlrahle fronbaBadSH - prop
yl 4- OCH3HHO. 77>20005156Hi - pr opyl 3- Cl 4- CIHO. 811225402057Hi - pt opyl 3- CF3HHO. T4
>20008958Hi 0.81dpyaboutriddongdsodaily, sawere the eptimzl dose Fengs issalaqut K7 Hto pr opy| ™

3- FHH8>2000639Hi s propyt, 3- EHHL. 01902528Hi - pr | 4- N . 80>200044
29Hi - pr opyl @%—%—iﬁ‘@@@éégém'%%W%%@ME@%MW| " 4- OCH3HH
2. 2220005230k iR bt IriSHAIS Hebhindtd R L2600 deieanudrribr e+ @hefeR. 36>2000
5234Hi - pr opy ~ CH3HHO. 1616503735Hi - pr opyl ' 4- OHHHO. 46>200013736Hi - pr opy! ' 2-
OCH3H4- GCH3fariging frofrbséverial minytes 'tG-sedeizd dagsi34- OCH30. 82>2000513538Hi - pr opy

| ' H3- OCH34- OCH30. 93>200017539H - pr opyl H3- CH3- 4- CH30. 44>20007340H _
i - propyt' H3- CH3- Ahepharpgceptieal sitipns,GaNHbe-rrepaied using sopwemtionadt hy 3-

2 200 B B b S S
PCTI US99/ osg&z}@em@rg §yrBpsNcapsuleStabets andRierlike. HWhehe the t)fﬁiCdNéliB“ R,

R~ RgTABLE ~ ala al b ald6Hi - propyl 3- FHHO. 414822244H - pr opy
HH4- N( CH3) ZcarTid 65384884t spbstance @sHaotose3 stareh.agiucpse pnethyl

" o 1 BORIRHE e RS e T -
HHH 19 >2R8%pidalfiqui®dral@ibhts iRcitde-dthhfs, glycerol, water and the like.
All excipients may be mixed as needed with disintegrants, diluents,
granulating agents, lubricants, binders and the like using conventional
techniques known to those skilled in the art of preparing dosage forms.
15 Parenteral dosage forms may be prepared using water or another sterile
carrier.

Typically the compounds of Formula | are isolated and used as free
bases, however the compounds may be isolated and used as their
pharmaceutically acceptable salts. Examples of such salts include

20 hydrobromic, hydroiodic, hydrochloric, perchioric, sulfuric, maleic, fumaric,
malic, tartatic, citric, benzoic, mandelic, methanesulfonic,
hydroethanesuilfonic, benzenesulfonic, oxalic, pamoic, 2-naphthalenesuifonic,
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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R~'~~O0OCH3 H~ NOTABLE D 20 ,C~d. R RZ R~ R-_ RZal aal b Zj‘ﬂ ﬁ@@n
i-propyl 3-F HH 7 >2000 407 Exanple 23 25 The selectivity of th 6 yunds
of the invention I prostate tissues over aortic tissues was ed
as follows. ‘me”’égﬁﬁ actile responses of 41 2 0 AlI G ?2002 V@gﬁg})sﬁ%.@}
PCT/ US99/ 03694 rat prostatic tissue and rat aorta tissues were exam ned in
the presence and absence of antagonist conpounds. As an indication of the
selectivity of antagonism test % NRATEYE EXAMBAERiscul ar snoot h nuscl e
contractility (al b-AR and al d- AR) \Aergxgrgig}éfaxied to the effects on
prostatic smoboth 5 nuscle (al a AR). Stripstof prostatic tissue and aortic
rings were obtained from Long Evans derived ne ats wei ghing 275 grans
and sacrificed by cervical dislocation. The pr ate tissue was pl aced
under 1 gramtension in a 10 m bathmnfﬁn’ osphate buffered saline
pH 7.4 at 32 C. and isonetric tegpgi onl wag nelasuped with force transducers.
The aortic tissue 10 was pl aced Eﬁd’e?‘\z’gr\a)m? tetgTon in a 10 M bath

cont ai ni ng phosphate buffered saline pH 7.4 at 371 C. The ability of test
conpound to reduce the norepinephrine-induced contractile response by 50 %
(I C-o0) wa8 det er ni ned. Compound 4 i nhi bitRed 1t he contractile response in

aortic tissue wt i tis. 1.t h | CS of
0.64 ~M Conpoundhla?él]%%ﬁr%g%taa@g’ft%Fl(?}%gﬁ&rpggn%gailg’bﬁ’o%ég'ﬁgﬁ?’?&rQ'i ti ssue
Wi th an | C~o minof.-Was basifiddivittRO% REOH .5 $100 ML) arifettfate@ it 13 ~M
Conpound 9 inhibited the contractile response in aortic tissue with an I C-o
of h655 ~a|v| ﬁmeﬁhul%\eo@lllaﬂ@e.t iTherombinad angamicdaygrsovers qr!]md (Nmsﬁ@m?ndS
inhibited the contractjle .respo i ontic.tiss Wi. | C~o0.0f 3.3 ~M
and in pr osteﬁoém?f’ééf?éi%@ﬁggﬁ' &E&o#gﬁ?ommlﬁe %ﬁe&‘r{)%”ﬁg'W‘?ﬂﬁPbi ted
the cont act ithRiehRSARGHAOS {-0-d|i | i . and in
pr ost at eﬁ'?i sstegj W tE an ?@8?%;%”0?765' (%%5 Wr?p@lm' éﬁ@ﬁﬁnﬁe%l{%
contractil e rGxamm&hem Gomm.c1989%; S42))i44B) was! stirredbat PI0D 2C fod 381, iThe
prostate tissue with an | C~o anple 24 25 Sel ect conpounds of

C ,ofq£.81 ~M Ex : .
the i nvent i orfo@EMixurewasdilutegwithyvater and extragtegwith gthemaried ephr i ne

(P9 00 (Mo o bt AUEE el L EF M ielocailh oo 0L L

of these conpouf enons d by"conparin
i nduced i ncr egtsematagraphy (8104 1o gleld corpouad(MVAR 2192 ¢, IM6%W)pgs adighthl e
beagl e d?gs wer e anest heti zed and_catheterized to neasure I ntraurethral

pr essur e 101 urown salid: JMSJ(ES)irv/z, 32O KMET"):Maal. Galed fos CIGHRENSQ2L: 2 o
~tt G 2002 WO 244 | 1 . i t het
pl aced in the ifm’ﬁa?r’sgﬁ%r#%%ogégaéré%ﬁ?“#’gﬁ@@N#Qt@r23 2i >C<ai .\e/. o

bol us doses (1 to <_ 32ngl kg) of phenyl ephrine (PE) to establish a control
agoni st dose-response curve. | UP and MAP were rec”rded foll ow ng each dose
until the 1UP returned to 5 baseline. EKGERI®2~~ then were given an i.v.

bol us dose of the antagonis conpound, followed by i.v. PE chall enges of
ascendi ng doses, as in th~ control agoni st do-ﬁiﬁwﬂxwwe curve. |IUP and MAP
nmeasurenments foll ow ng each PE chall e o-rRgeor ded. The ant agoni st
cornpound was tested over a dos&B&ang of 3 00 uglkg in half-1og
increnents. The interval 10 bet onT St S was at least 45 mn
and three experinments were perfornmed for each tegfeconpound. The graphs
below illustrates the nean percentage reductions in I UP and MAP for
conpoundf2021 and 46 respectively. 100 cCpd73 o0 ~' mso m~ a.

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

through celite and the filtrate was concentrated. The residue was basified
25 with 20% NaOH and extracted with methylene chloride. The combined
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0O 75 1 10 100 1000 Dose (uglkg) i.v.) 15 Effects of Conpound 21 Lﬁ?gtl@‘@
and MAP at 10 ~gl kg PE in dogs | UP MAP 43 WD 99l 42445 100 C ' d TAVE -
~50d~a e~25.. 09 10 100 1000 Dose (uglkg, i.v.) PCTIUS

Effects of WOPYAME 46 upon | UP and MAP at 10 pgl kg PE in dog’?ng’?3%P 5

Exanpl e 25 bhgariviayerewert drigc(Na,SOxanddtoncéntraied tovdeld compesndlgt er i ned
by the nmeasuring the | UP and MAP responses to_repeated PE challenges in
consci ous d&§® veliawish @il (2,8 0e 98%dgMSs(Efgu/znePd (M) r unent ed for the 10
continuous neasurenent of arterial blood pressure by inplanting a catheter
containing a pressure transducer into the abdom nal aorta via the fenoral
artery. The telenmetry transmtter wagxg@pidgoned subcutaneously in the
animal's flank. 1UP was nonitored with a catheter positioned in the
prostatic urethra. Prior to antBgoni stQtest conpound administration, the

| UP and MAP 15 responses to a 20/py kgM~¥xXydose of PE were determ ned and
Npbag ne (100% naxi mal ) response. An
i s

repeated several tines to establ

oral bolus dose of antagoni st waSadm er eadp.iftol | owed by a 20 pgl kg i.v.
PE chal I®nge at 0.5, 1, 1.5) 2, 4, 6, @2, and 24 hours post dosing. The I UP
and MAP responses follow ng each PE c;@ICL ge were recorded. Conmpound 33 20
was tested at doses of 0.1, 0.3, and IR kg. The 1UP and MAP responses at
each tinme point fOl:QW N ﬁ,wsfpd;e hesf ol | owi ng
graphs as the pe@?ﬁ@%?g{ we%e}raa% Bngﬁiéf@éggg?@gﬁy'ﬁsﬁ 99?2%‘4?2 1w a 1 as
Hc 0y a ~irhmel)land 3-fluoroaniline (5.77 g, 52 mmol) in glacial acidic acid (200 mL)

was stirred at 130 °C for 16 h. The light-brown solution was cooled to 20 °C

10 to give a yellow solid precipitate. The yellow solid was collected via
filtration and was washed thoroughly with water to remove 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
o] Q
OH N
O 8
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-diisopropylethylamine (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;S0.,), 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,
CDCls) §8.34 (s, 1 H), 8.30 (d, J=7.8 Hz, 1 H), 8.04 (d, J=7.8 Hz, 1 H),
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lwwa laHO~aNmMmMLa5~0 ~ltfr i~~~ PCINS99103694 0.1 nyl kgﬁpm 990
0. 3 nglkg p. oo 1. 0 nglkg p. o. 0.1 nmglkg p. o. 0.3 nglkg p.b.”~ 9. 6

ngl kg p. o.“jgjgg%j“gn St udi es Conpound 21 REFERENCES M Bany Sdgu§Rrbeem
Managenent of Benign Prostatic perpl asia, 48 10 Annu. Rev. Med. 177-89

(1997), Brunb48RMVinH) 1 AREAM 1 Kang 14 (MaddH3&:- 21 Wi 6HMA.596011 H)vol ecul ar

cl oning and i C | umnan a ergii receptor.
51 ochem 81 otgar L6y, oatnh T ot 8ThEd uo 5 in s H). FEAMEEH. 55" e
(hours) 0 42%2;(%1,126%0266 (brl, BH NOBA gY J=\%$%,%2I4G?{5w§ (BSy mizm0a2
PCT/ US99/ 03694 For'ray ' C, Bard JA’' Wetzel JM Chi'u Shapi fo E, Tang R,
Lepor H, Har66HMH). Wei nshank RL, Branchek TA, and d uchowski C (1994) The
al adrenergic receptor that nediates snooth nuscle contraction in human 5
prostatesnas t he pharnmacol ogi cal properties of the cloned human al c
subtype. Mol . Pharmacol . 45: 703-708.Eg}hn€pee§/ G Stoner E, Bruskewitz RC et
al. (1992) The effect of finasteride Th n Wth benign prostatic
hyperplasia. N. Engl. J. Med. 327: 1185-1191. @
el

at ano A, Takahashi H,
Tamaki M Koneyama T, Koizum T, and Takeda M 4) Phar macol ogi cal

evi dence of distinct al-adrenoceptor subtr{p‘eﬁ efi ati ng the contraction of
human prostatic urethra and peﬁ&o@-‘\?}&[ﬂ\gﬂ ery. . J. Pharmacol. 113:
723-728. 15 Harrison JK, Pearson Lynch KRe(1991 ) Mol ecul ar
characterization of al- and a2-adrenoceptors. Trehds Pharmacol. Sci. 12:
62-67. H eble JP and Caine M (1986) Etiol o%y of benign prostatic
hyper pl asi a and Cpd

3-Bromopropylamine hydrobromide (5 g, 22.8 mmol) was dissolved in 10%

10  NaOH (50 mL), extracted with methylene chloride and concentrated . To the
free base in methylene chloride was added (Boc),0 (5.23 g, 23.9 mmol) and
this mixture was stirred at 20 °C for 4h. The methylene chioride layer was
washed with H,0, diluted citric acid -(6%), NaHCO; and sat NaCl solution,
dried and concentrated. The product was purified by column

15 chromatography (SiO2) 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 g (100 mL),extracted with methylene chioride,
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 refilux 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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20 approaches to pharmacol ogi cal managenent. Fed. Proc. 45: 2601 - 2603.

H rasawa A, Horie K, Tanaka T, Takagaki K, Murai M Yano J, and%ﬂ'gmjiizgmpto G
(1993) doning, functional expression and tissue distribution of hurnan
cDNA for tYO8%4%4%dr energi c receptor. Biochem 8iophys. ResPCTAIHP36995
195: 902-909. Lepor H and Rigaud G (Exdhple 8he efficacy of transurethral
resection of the prostate in nmen with noderate synptons of prostatism J.
Uol. 143: 533537. 30 46 ~ ~d ~tc~, ?2d02 WD 99| 424#5NPCTNS99/ 03694 Lepor
H, Auerbach S, Puras-Baez A et al. (1992) A randgmi ; pl acebo controll ed

mul ticenter study of the :\v... d sgfety of t&azZpsin in the treatnent
of benign prostatic hy ; Ur of 8;N14097- 1874, 5 Lepor H (1995)
a- Bl ockade for beni gn pyosStati per il asta (BPH) dinY Endocrinol. Metab.
80: 750-753. Marshall IF, BurtORP, And®rsson PO Chappi € CR G eengrass PM

Johnson G, and Wllie M5 (1992) Hurnag:r??rlﬁ‘-iadr enoceptor: functional 10
characterisation in prostate. Br. J. col. 107(Proc. Suppl.

Dec. ) : 327P. Cmisdiad 5 (3.984, 11 1R-PmmsoN v@?ﬁ@kglxﬂ;_irﬁ Qg%lTFMhéﬂﬁﬁéﬁé i ne

contractions of human prostate nedi ated by (a,1 c-) adrenoceptor
subt ype.5 Br chlbride{&0makh Thelreaction wassstirredbatBl for SWK theisbivent wasHL,

Cockett ATK, d P PC (1989) T - et X St at ect .| nmedi at
and post opePHaPYEIES AT SOUH TBHELE AR BBIERY  Ehist HI5 WeS Sipseivad B pat | ng
Cnstituti : ; _ _ )

IOQSt Ier :Ji Irlgn?e?{?@@? I(%@n(ﬁgﬁ pr]ost%tgﬁﬁéﬁj%re#%?fggi Eﬁéﬁrﬁggﬁ%n m ?\i mal ly

i nvasi ve tr egirgeteld infd methiyleé chlogide (3x). MAdighS §lloWw il s oBfaifmedyd.a0 CS)
Ki ncade Denker JM Perez Givin RJ, R ek RP, and Graham RM (1992)
Genoni ¢ or g&8nBB%)i HrEalutipnQ ttee anyneRO gutR:B ramob-and ener gi ¢ receptor.

v, w1 B odaRYIstivEios e 0, 80 o QR eibtige R85 il )OS
DJ) Peter Bwaaddind tey nidkturd 86Rtairtihg EDOI €008 @ a0B eI HOBT (1.46 g,

characterization of human al pha-1
10.8 mmol), catalytic amount of DMAE 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, CDCl5) 5 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 C31HasFN4O.: C,
20 68.37;H,6.11; N, 10.29. Found: C, 68.13; H, 6.10; N, 10.17

Example 7

v orY

N
N3 AN OY

Cpd. 7
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47 ~ ~ ~i ~'"~D~ WD 99142445 PCT/ US99/ 03694 adrenergic receptorsz' Eﬁ@gﬁ ce
corrections and direct conparison with other species honol ogues. JQ’ X

o aense WO S M Y corboeraer ot a1, ens " Toos) X e FEDBSRRNA
Trivedi P, Tan CPThgfumarate salt qf tri2isanrepoxypheswlRiprrazine &125& 386, and
B M (199 i . : i h I i

S arero o Dol Ss WhasifiCE WAR DR aUUH S (SRDIAL) APbieSBRBled WIR" £,

Commun. 201: 1 chittide (88). TREcRMbifed ok ERMREreSdiidy and Cster G
(1993) The cé%tﬁrs\g%ﬁép?r?s}t at(gg%orry %r l;eni gn prgsl;at)dartai C hypertﬁﬂsi a.

Prost at e 22: (N888G34ndlcontenttated ta) Giveralout MO ¢oila ALmix@areoof thé, oibantd Jaf fe R

(1987) Use of clains data systens to eval uate health care outcones:
mor tal i £y ani2SbaRdR- 2o ArGXYRIAPYIP-luenasfanal (91 ) A35 sy mob Kaistig

I e L i

I n human pros aracterizatton I'nd chara s of al pha

1- ant agoni st 8C jhiNMIP S the prisehs of 1éthy atfine (20(g, 680GnARIFYBAth. i Fhe! ai med
is: 1. A conmpound of Fornmula | R2 O O O R5 N\ SR3 Ra~EBO

wherei n: R~ coolegdmidune was dilgied with-watenand extrigeted with ether (3 x&I0apL), R2 i s
C, .~al kyl, substit G-~al kvi L kyl, . i t
ndependent | Dackmashe acarwt el T Lo dtsisd MRS aihe:  ut ed

phenyl 10  concentrated. The product was purified by column chromatography (Si0,)

to yield compound 7 (70.6g, 66%) (98.8% ee assay by chiralcel AD column)
as a off-white solid after recrystallization from methylene chloride/ hexane:
[a)o® -3.6 ° (c=1, CHsOH); *H NMR (300 MHz, CDCl3) § 6.91 (m, 4 H), 4.59
(m, 1 H), 3.93 (m, 1 H), 3.67 (brs,1 H), 3.42 (dd, J = 12.6, 3.8 Hz, 1 H), 3.23
15 (dd, J=126, 6.4 Hz, 1 H), 3.12 (m, 4 H), 2.83 (m, 2 H), 2.53 (m, 3 H), 2.42
(dd, J = 12.2, 3.8 Hz, 1 H), 1.34 (d, J = 6.0 Hz, 6 H); MS (ES)m/z: 320 (MH")

Example 8

OH (\NQ

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,SO,) and concentrated to yield compound 8 as a
yellowish oil (14 g ,~100%): [a]o>> +23.6 ° (c=1, CHCI5);'H NMR (300 MHz,
CDCl,) 8 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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where the phenyl substituents are independently selected fromone or nore

menbers of the group consisting of C-. Sal kyl, C, Sal koxy, and 0 AVG mm
trihal oC, . sal l% 4£henyl C, ~al kyl, or substituted phenyl C~. 5al k ere t he
phenyl subs‘P'Pt é?‘n"t are indep endentl sel ected from one or ndl of

the group cah§|‘527n§7dﬂz£2|"3a2182l(m Hyg2.25-2684mk &Hl), had (drd Hﬁ bﬁﬁal kyl ;

R3 is hydro xy I f the hashed line is absent or is
oxygen if tﬁgpﬂagﬁgé£§YF&? é@ﬂﬂi@éé R4 is hydrogen, C~_sal kyl,
phenyl C, ~al kyl or substituted phenyIC~.saIkyI where t he phenyl
substitutents are independently selected frc~rn one or nore nenbers of the
group consisting of C-sal kyl, C~_Sal Kexamplke@ trihal oC~_sal kyl ; 49 20
AUG 2002 R$ is hydrogen) hal ogen, hydroxy, C, .salkyl, substituted C~$al kyl
where the al kyl substitutents gre independently seler . firomone or nore
hal ogens, C~_5al koxy, am C\ 5alkyl am no, di Cxal ;nino,

C, ~al kyl carbonyl, C~_salj

@ m,.l‘,rl@t'é1 ﬁ\ itrp; R6 is hydrogen,
hal ogen) hydroxy, C-~. sal 2

‘ N C~<al ik whede_+ he al kyl
substitutents are indep A sel ected fromone or norje hal ogens,

C~. sal ko®y, anino, C~~al'kylam o, di C, Qal kyl am no, C~Sal kyl car bonyl ,
C .sal koxycarbonyl, or vitro; R-is hygpgen, halogen, hydroxy, C-. -~alkyl,
substituted C~_aal kyI where the al kyl substitutents are independently

sel ected fr ocnmpoumd 801 g, Batlomentl) wls dissalved irnaimiztur€af Kiisepropplethy!
di C~. sal kyl am no, C-. sal k§ car bonyl, C-~.sal koxycar bon or_vitro; Ais

ni trogen or amines(2.3 M-+ (I3 mmpl) apd methylene ¢lygede &76/(9'4-) via et akover ovi so
that 1T A L SughtyeRlish BoRfinyaY Safibl comdbrts SS7ERE! s 4 il End @ H of
10 HATU (1.296 g, 3.41 mmol) and stirred at 20°C for 18 h, concentrated. 10%
K2.COs (aq) was added and the mixture was extracted with ether (3 x), dried
(Na>S0,), and concentrated. The product was purified by column

chromatography (SiO,, EtOAc/Hexane then methylene chioride / Acetone)

to give an a oily solid. The product was further recrystallized from EtOAc
15 /hexane to give compound 9 as a yeliow solid (830 mg, 43%): {aJp> +8.3 °

(c=1, CHCly); 'H NMR (300 MHz, CDCl,) 5 8.34 (s, 1 H), 8.30 (d, J = 7.8 Hz,

1H),804(d, J=7.8Hz, 1H),748(m, 1 H), 7.26 (m, 1 H), 7.14 (m, 1 H),

6.91 (m, 6 H), 4.59 (m, 1 H), 4.02 (m, 1 H), 3.79 (m, 1 H), 3.45 (m, 1 H),

3.13(m, 4 H), 2.87 (m, 2 H), 2.62 (m, 2 H), 2.50 (m, 2 H), 1.34(d, J =6.0
20 Hz, 6 H), MS (ES) miz: 561(MH").

Example 10

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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pharmaceutically acceptable salts thereof; and stereoisoners, racemc

m xtures, as well as enantioners thereof. 50 2 () ~, ~1~,100Z ﬂ_@fﬁﬂl
conmpound of ‘ﬁ %FQ vvherei n R~ is hydrogen, hal ogen or hydrox*;%3

C~. sal kyl , p eny Subst i tut eq phen% %heenyl C~~al kyl or

hydroxy or hykodes stirsedial 180JCgendl The mixduse wwqqe%wﬂdgemm ogen)

hydr oxy, C-~. I I I bonyl ,
or nitrite, S@W%@%’%@dwﬁ%‘?‘é’gwﬁh roxy) é\gt&y Tﬂ%ﬁ?oc@%tg%% )Aé:@'ﬁ

di C-~al kyl anmpam uﬁdessaé&)urﬁ% DRI ComPouRt 0 &€ a Whitd Solfty @ 959N 01%):

hal ogen, hydroxy, C~.Bal kyl, C-. 5al koxy, am no) di C~.5al kyl am no)

C~~al kyl car bMSI(ESmezn 267{MH'Bnd A, B, and E are CH. 3. The conpound of
claim1l erein R~ is hydrogen) RZ is C-~al kyl, phenyl or substituted
phenyl, i s hydroxy or hydrogen, Ra is hydrogen, R5 is hydrogen, hal ogen,
hydr oxy, C-~.sal kyl, C~_5al koxy, C~ S%Q%Fg% qgonyl, or di C-~al kyl am no) Rs

i s hydrogen, hal ogen, hydroxy, C~.-~al ~~al koxy C~~a| kyl car bonyl , or
di C~_5al kylam no, R~ is hydrog%n hal oge hydr oxy, eal kyl ) C~~al koxy,
Cmal kyl car bonyl, or diC, -sal kyl and A, B, and e CH 51 2 (I ~va
2002 4, The conpound of ¢Na\m i n R OH hﬁr\oge R2 is C-~al kyl,
substituted phenyl, R3 is§_hydr - |sNQy/dQ)q|e\)R5 oS hydrogen, hal ogen,
hydr oxy, C, .Bal kyl, C~_salKoxy, #C~.Sal iyl carbonyl”, or dNC, 5al kyl am no, R6
i s hydrogen, hal ogen, hydroxy, C--al kyP, C-~.-~al koxy Callkyl car bonyl ) or

di C~. Sal kyl am no, R~ is hydrogen) hal ogeg der oxy, C-~.eal kyl) C-sal koxy,
C~sal kyl car bonyl, or di C~sal kyl am no, l\ B, and E are CH 5. The
conmpound of i I hydroxy,
conpound o 24 Rifufe BRESApBuRY 2 co RIS i £8C)EPSY BRYD ko
conpoundidf d@BM (94uhgy @68 rﬁmoi)sDMNPcb@rI cBhposindsidp{oty g, OB mmol)

The. compound 3K NINrcHSaPRRYIRTIERING (O 49 107 AduTRS in sy iegp chichide
C. - sal kyl ar g ) (o6 BRI Grerhignt THEHBAKEWES cohaitiated St o

fromthe group consrsting o

2- [ 4- (f1 uor o)puirifie gy 2olarrh d:hfdnmtcbgt[abhwsmynéthirléné&:fﬂondelacetone =

1net hyl et hox hen I 1- pi perazi nyl
H- i smyndol e Y y ‘lﬁtggl?elg compouynd] P1 as a solld (67 mg, 8%) MS (ES) m/z:

2-[3-flu I%xmi 3-di hydro- N-[ 2- hydroxy- 3-[4-[2-(1net hyi et hoxy) phenyl ] -
1- pi pera I 1-1, 3-di oxo-1 Hisoindol e-5car boxam de;

Example 12

) ocm(\NQ
Na AN ©
\]/
Cpd. 12

20 Compound 1 (0.8 g, 2.5 mmol) was dissolved in anhydrous THF (50
mL). The solution was cooled to 0 °C and 60% NaH (0.2 g, 5.0 mmol) was
added. The solution was stirred for 10 min and CHal (0.53 g, 3.8 mmol) was
added. The reaction mixture was stirred at 0 °C for 2 h, NaH (0.1 g, 2.5
mmol) and CHsl (0.15 mL) were added and this mixture was stirred for

25 another 2 h. The reaction was quenched with sat NH,Cl|, the solvent was
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52 2 p ~ h~ LO02 2-[4-(dirnethylam no)phenyl]-2,
3-di hydro- N-[ 2- hydr oxy- 3-[4-[ 2-( Aub 200
1met hyl et hoxy) phenyl | - 1- pi per azi nyl ] propyl ] - 1, 3- di oxo-1 10
H i soi ndol ewéc?gl AdXami de: 2-[4- met hyl phenyl -2, 3-d PCT/US99/03694

i hydro- N-[ ZMooa@daaridm[Qameous layer was washed with methylene chloride

1met hyl et hox heny| erazi nyl ro 1, 3-di oxo-1 H-j soi nc'
—_ 5ca¥boxam(éé’p dried (]Nazs% Igan% con%el\gate%y '}he product was purified by column

2| ﬁyfefhz;%@w@ﬂg.%@ﬁaﬁeﬂ B HrEaLRY [7 fy 535, By s (es)

H-i so~ndol e-pgaBBA{MHAYeE;

2-[ 4- chl or ophenyl | - 2 3-di hydr o- N- [ 2- hydr oxy- 3- [4 [ 2-(
1nethy|e6hoxy)pheny|] 1- pi perazinyl ] propyl]-1, 3-di oxo-1
H i soi ndol e- 5car boxam de;

2- [ 4- hydr oxyphenyl ] - 2, 3- di hydr o- N-[ZEWBP@XW3 [4-[2-(
1met hyl et hoxy) phenyl ] - 1- pi per azi nyl ] propyl J- 1
H i soi ndol e- 5car boxam de; .

2- [ 5- met hoxyphenyl ] -2, 3-di hydr o- N-[ Z5dy.

1met hyl et hoxy) phenyl ] - 1- pi per azj, qy! | r o) yl ]F 1, R- di oxo-1
H i soi ndol e- 5car boxam de; and é*zﬁlymfétRhy enyl jzf
3-di hydro- N-[ 2- hydroxy-3-[4-[ 2-(

1met hyl et hoxy) phenyl ] - 1- pi perazi nyl ] propyl ]-1, 3-di oxo-1

H- i soi ndol e- 5car boxam de. 9. The corrp&ud\;1 claim8 wherein the

wherei n the. st er %Eﬁ;@b‘@mmafﬁqﬁ'itaammo foppoBa 13 O Ghg e
conpoungqof ﬁ.bgh ar( )no% b&rd@bﬁ@g@ cm)BbﬁDg/’ Th.% mikture wa
ydr ox ) he

i hydr o- N- [ 2- -( 1-net oxy)p 1pi perazi nyI ] propyl]-1
(3-di oxo-1 I-hydro'gedaﬁeumdmrmpmsi)am Sﬂ'arr ﬂwakeﬁld@eaﬁlgﬁt Tiltered threugivnpound

(Z)f [ Zl ?:‘ |muér ?ﬁeqli t ea]tiwrg(?@t]réqgi ,3.83 Trgrqiqg ! é'plg reS|due was basified with 20%
1- h h I
1 Soi ndot o SHOBI G eharaBlREAAE mbthliBhaRKIorde (50 YR NS00 and, [,

1- et hyl et hoconaeimtnaged 1d piveca yellow lojlfat quahlitativé-ydeldx MSL(ES) m/z: 308

H i soi ndal e- 5- car boxam de; 2-[4-(di net hyl am no) phenyl] -

3- di hydd&- N-(MH]4- [ 2-

1ret hyl et hoxy) phenyl ) - 1- pi per azi nyl ] propyl J- 1, 3-di oxo-1

H i soi ndol e- 5car boxam de; 2-[4-net hyl phenyl]-2,3-di hydro-N-[3-[4-[2-(
1- met hyl et hoxy) phenyl ] - 1pi per azi nyl j Exaiyplg 14, 3- di oxo-1

Hi soi ndoi e- 5- carboxam de; 2-[3, 4, 5-trimethoxyphenyl]-2,

3-di hydro-N-[3-(4-[2-( 1rnethylyet hoxy) phenyl ] - 1- pi penyl ] propyl]-1,
3-di oxo-1 H i soi ndol e-5carboxany de;. 2-[ 4-chl orop )

3-di hydro-N-[3-[4-[ 2-( N H ©OCHs N

1- met hyl et hoxy) phenyl ] -1 any X 0-

H i soi ndol e- 5- car boxam d¢; 2-[ 44 hydrox¥phenyl]-2, 3- diqh}ﬁr o-N-[3-[4-[2-(

1- met hyl et hoxy) phenyl ] 1- pipera2|nyl]pr pyI] 1, 3- di oxo-

H- i soi ndol e- 5- car boxam de;

2-[ 5- met hoxyphenyl ] - 2, 3-di hydro- N-[ 3- [4 [2 (1 nmet hyl et hoxy) phenyl ] 1- pi per az
inyl]prd@®yl]-1, 3- mommnmql 13 ¢0 118, £.49 oumabl) wasrdissolved in methylene chioride

1~ 1pi por 521 A 1k 351 4 o8 L ehsBrepry sty A DA o b iR s adled, To
phar maceut i CQ%S%BHQ@?JMQ%BQB%%% GHATHE( 185 o ;@%e §) sAground  of

Formula 1. ceutical conposition o | n the

effective docompbuadcanm)mdrg;l 0049 fronot)aad the readtiontwas Stirred ovbmightainder
mgl kg. 15. A pharmaceutical conposition of claim 13 wherein the effective

dose of a COHE@& R -off hegaivant was evaparateda@nst theprogyct was pusiied by flash

2% 2 48, SRt NSl nriis o & S adud A 1 A,

5.Ayh.A.fY A A: @@45 "@C
00( O#. #. 2?22222222222222222222222222222222222222222222222° p?8<???| ?2p??222?2?2?7?
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10H : 10%14& () -y93-10%& ()-110%& () -/ 10%& ()-~\=nbCl,10% o0& ()-!F ~10%n
m & ()-!10 WOBMHE () - PCT/US99/03694

100/%/% 8 #aHa8ontentralddt The (Crud&absitiGe Wald reénfstalii2ad ok EtDATHEEPE () -
% o

Q@
10% o0& () - ta @Y g (85%d eﬁﬂ@namamt@@rwta"wm% okhe filtrateovas’ () -
}8‘;‘; gg 8 3&10% 081 Q( R4 ﬁ as oﬁ))&ar(a mloAfé%lrEo uctvaals %Slf)ifﬁeé‘ bgf)column

10% 0& 10' ol
ot aet % ) )cé'%%}%g' %? y it g&f‘ﬁﬁ' Srdisioty él)ﬁ_ig;?\}ifok@/rféxéﬂe%s

! } "’>rrb($10%&h(én¢ nMAe®il(Wwas fer¥igsta)lized from EtOAthexane to give another 2. 78

109€C& () -! 3! 10%)0&é) 3110%& ()-1AlW!! 20bCl | 109658 (é 1098,

| 10%& () - yra (8%4) ¢f) 16 agapwhite ciysialine §9h@? = 1Q2mem & GHGk) %
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Calcd for C15H22N0301 C. 60 10 H, 7.40; N, 4.67. Found: C, 60.26, H, 7.42;
10 N, 463
Example 17
Boc OH KNQ
thN\/z\/N\) °\|/
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 (10.9 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
overnight. 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/lPA/ 0.1% diethylamine) as a yellowish oil; '"H NMR (300 MHz,
CDCly) 8 7.26-7.35 (m, 5 H), 6.91 (m, 4 H), 4.68 (d, J = 15.6 Hz, 1 H), 4.59
(m, 3H), 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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bl | SO+SHIOVE () - 9+SHIOWE' (Phi_INL£3QY - FloeL- &10%

& () - F#109%& () - & 10%& () - 000011117 1~"= ITn(&f 10% () - G10% & () - &Z10% & () -
10 10

109109 ()-!9+S#10%& ()- "10181lulwlllaRipe!1g  10% ()- $F10% & ()- 10% & ()-
310% & ()-F ° 10%&()-|&f104|& ) - 112 222 [ 1 ~_=!
, #10% & () -' | Asmitare ©f cpmpprng 7& /@48 mmoyard 26% AFfdmethyieng ) - 22334

;1418;&—2 ( ) 2,190 |;eiléé/&(§ ﬁ)) S g%@é a?#%z ﬁ?&zﬂzpﬂb @e solvent was concentrated

118, 10% i & () i @RRA ahl the+4BEe Was basified with 20% NaOH (aq), extracted with

10 methylene chloride (3x), dried (Na,SO,) and concentrated to give 174 mg
(~95%) of 18 as an ail which was used directly without further purification;
MS [ES): 384 (MH").

Example 19
15 Alternative Preparation of Cpd. 8

be

Y
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

mo

HN. A N\)

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

short column (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,) 8 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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109 () - Z 1 sg QU abidic acid (A% thi y wa'shifréd at 130°C for 16 h. The reaction

solution was cooled to 20 °C and light brown solid precipitated out. The

solid was colliected thru filtration and was washed 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-d¢) 5 8.40 (d, J = 8.5 Hz, 1 H), 8.28 (s, 1 H), 8.05 (d,

J=78Hz, 1H),7.22(d,J=89Hz 2H),6.82(d, J=8.9Hz 2 H), 2.96 (s,

6 H); MS (ES): 309 (MH").

15
Example 21
(o]
/ N AN o\r
o 0
(S)-2-[4-(dimethyiamino)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 mmol) 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,COs (aq) and the organic layer was dried (Na,SO,),
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% -1 % | 9
LIk 0% 8 . 10@&@%& 2130, SBP0R 4 Hy 5lad r®PH) (313 (ors, 4 H), 3.00 (s, 6
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1996, 0, 0% () Bin S sy elbh 4 B iy ()
VO/4V7V8V} [ <irverdion was demonstrated by the following assays. The flrst assay tested
the ability of compounds of Formula | to bind to membrane bound receptors
a1,-AR, a1,-AR and a14-AR.
Example 22
156 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 couple to phosphoinositide hydrolysis. We
20 used published DNA sequence information to design primers for use in RT-
PCR ampilification of each subtype to obtain cloned cDNAs. Human poly A+
i RNA was obtained from commercially available sources and included
hippocampus and prostate samples, sources which have been cited in the
literature. For the primary screen a radioligand binding assay was used
25 which employed membrane preparations from celils expressing the individual
cloned receptor cONAs. Radiolabeled ligands with binding activity on all
three subtypes (non-selective) are commercially available ([1251]-HEAT, [3H}-
prazosin). Each a1 receptor subtype was cloned from poly A+ RNA by the
standard method of reverse transcription-polymerase chain reaction (RT-
30 PCR). The following sources of polyA+ RNA were used for the cloning of the

a1 receptor subtypes: a1,-AR, human hippocampus and prostate, a1,-AR,
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10988 ()1 [SHB % abitat DERESBatdr brokekig%ind chicroasine sPti In wis
I R L e
\ ccc9d<d8d>daliscantb tansfected 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 5mL 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. [1251]-HEAT, a non-selective a1-
AR ligand, was used as the radiolabeled ligand. Each well of a 96-well plate
received: 140 uL TNE, 25 mL [125I]}-HEAT diluted in TNE (50,000 cpm; final
concentration 50 pM), 10 uL test compound diluted in DMSO (final
25 concentration 1 pM-10 uM), 25 mL. COS cell membrane preparation
expressing one of the three a.1-AR subtypes (0.05-0.2 mg membrane
protein). The plate was incubated for 1 hour at room temperature and the
reaction mixtures were filtered through a Packard GF/C Unifilter filter plate.
The filter plate was dried for 1 hour in a vacuum oven. Scintillation fiuid (25
30 mL)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 Ry ola 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 i~propyl 3-CH; H H 0.9 >2000 73
50 H i-propyl 4-F H H 1.5 >2000 11
51 H i-propyl H H H 0.9 >2000 65
16 852 H i-propyl 4-CH, H. H 0.66 >2000 62
53 H i-propyl 4-Cl H H 095 6086 55
54 H i-propyl 3-Ci H H 0.73 669 az
55 H i-propyl 4-OCH, H H 0.77 >2000 51
56 H i-propyl  3-Cl 4-Cl 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 180
25 28 H i-propyl  4-N(CH1); H H 080 >2000 44
29 H i-propyl 3-F 5-F H 0.89 386 38
a0 H i-propyl 4-NO; H H 18 >2000 38
31 H i-propyl™ 4OCH; H H 2.2 >2000 52
32 H i-propyl* 4-OCH; H H 0.23 1750 124
30 21 H i-propyl* 4-N(CH3), H H 0.36 >2000 52
M4 H i-propyl* 4-CH, H H 0.16 1650 37
35 H i-propyl* 4-OH H H 0.46 >2000 137
36 H i-propyi* 2.0CH; H 4-OCH; 0.59 >2000 56
37 H i-propyl* 5-OCH; 3-OCH; 4-OCH; 062 >2000 51
35 38 H i-propyl* H 3-OCH; 4-OCHs; 0.83 >2000 175
ag H i-propyl H 3-CH; -4-CH, 0.44 >2000 73
40 H i-propyl* H 3-CH; -4-CH, 0.26 >2000 121
41 H i-propyl H H 4-t-butyl 3.5 >2000 75
42 H ethyl 3.F H H 425 >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 Ry R- Rs Rs R, 0.1§ alb oaid
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-CHs 0.1 >2000 37
10 47 H i-propyl H H 4-OH 02 255 13
Rz
‘o
0
7N\ \ [ Rt
j4 N N/\‘/\,;J \ NGIFLRe
e/ /Gy ~ 7
(o)
TABLE C
15 Cpd. R, R, Rs Rg Ry ala __atb  aild -
1 H i-propyl H H H 19 >2000 31
Rz
‘o
o}
/ \ 7 Ry /:T.:\
/ N/ \N /\'/\[;] g \ /RG
R N\ —/ OCH; H U
(o]
TABLE D
20 Cpd. Ry R Rs Rg R, ala___aolb 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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(a1,-AR and a14-AR) were compared to the effects on prostatic smooth
5 muscle (a1,-AR). Strips of prostatic tissue and aortic rings were obtained

from Long Evans derived male rats weighing 275 grams and sacrificed by
cervical dislocation. The prostate tissue was placed under 1 gram tension in
a 10 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 ICsp 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 puM. Compound 9 inhibited the contractile
response in aortic tissue with an 1Cs, 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 ICso of 3.3 uM and in prostate tissue with an |Cs, of 0.04 uM.

20 Compound 34 inhibited the contractile response in aortic tissue with an I1Cs
of 42.5 uM and in prostate tissue with an IC5, of 0.75 uM. Compound 21
inhibited the contractile response in aortic tissue with an ICs of 22.4 uM and
in prostate tissue with an ICs, 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 (1UP) in the prostatic urethra. Mean arterial pressure
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and MAP were rec~rded following each dose until the IUP returned to
5 baseline. The docs then were given an i.v. bolus dose of the antagonis*
compound, followed by i.v. PE chalienges of ascending doses, as in the
control agonist dose-response curve. I[UP and MAP measurements foliowing
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 JUP and MAP for compounds 21 and 46

respectively.

100+

\l
T

50+

% Reduction in
Pressure

25

o | 1 1
1 10 100 1000

Dose (ug/kg, i.v.)
15
Effects of Compound 21 upon IUP and MAP at 10 pg/kg PE in dogs

n iup
A MAP
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Example 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 pg/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 pg/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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substituted phenyl

where the phenyl substituents are independently selected from one
or more members of the group consisting of Cy.salkyl,
Cisalkoxy, and trihaloCy.salkyl,
phenylCisalkyl, or
substituted phenylCs.salkyl
where the phenyl substituents are independently selected from one
or more members of the group consisting of Cq.salkyl,
halogen, Cqsalkoxy, and trihaloCsalkyl;

R3 is hydrogen, hydroxy or Cy.salkoxy if the hashed line is absent or
is oxygen if the hashed line is present;

R4 is hydrogen, C1.salkyl, phenylCi.salky! or substituted pheny!C.salkyl
where the phenyl substitutents are independently selected from one
or more members of the group consisting of Cq.salkyl,

Cisalkoxy, and trihaloCq.salky!;
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selected from one or more halogens,
C.salkoxy, amino, Cisalkylamino, diCq.salkylamino, Cy.salkylcarbonyl,

Cisalkoxycarbonyl, 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 orif E is nitrogen A and B are CH;"

pharmaceutically acceptable salts thereof; and
stereoisomers, racemic mixtures, as well as enantiomers thereof.
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3. The compound of claim 1 wherein
R, is hydrogen, .
R2 is Cygalkyl, phenyl or substituted phenyl,
R3 is hydroxy or hydrogen,
R4 is hydrogen,
Rs is hydrogen, halogen, hydroxy, Ci.salkyl, Cy-salkoxy,
C,-salkylcarbonyl, or diCysalkylamino,
Rs is hydrogen, halogen, hydroxy, Cs.galkyl, Cssalkoxy,
Ci.salkylcarbonyl, or diCs.salkylamino,
Ry is hydrogen, halogen, hydroxy, Ci.salkyl, Cq.salkoxy,
Cisalkylcarbonyl, or diCi.salkylamino, and
A B, and E are CH.
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Cs.salkylcarbonyl, or diCy.salkylamino,

Ry is hydrogen, halogen, hydroxy, C1.salkyl, Cqsalkoxy,
Cisalkylcarbonyl, or diC,salkylamino, and

A, B, and E are CH.

The compound of claim 1 wherein R, is hydrogen, R; is isopropyl, R,
is hydroxy, R, is hydrogen, Rs is 4-dimethylamino, and Rs and R; are
hydrogen.

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

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

C.salkylamino or diC,.salkylamino.

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-isoindole-5-
carboxamide;,

2-[3-fluorophenyl}-2,3-dihydro-N-[2-hydroxy-3-[4-[2-(1-
methylethoxy)phenyil-1-piperazinyl}propyl]-1,3-dioxo-1H-isoindole-5-
carboxamide;
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carboxamide; and
2-[4-ethylphenyl}-2, 3-dihydro-N-{2-hydroxy-3-[4-{2-(1-
methylethoxy)phenyl]-1-piperazinyl)propyl]-1, 3-dioxo-1H-isoindole-5-

carboxamide.

9. The compound of claim 8 wherein the stereochemistry of the chiral
carbon is 'S’.

10. The compounds of claim 4 wherein the stereochemistry of the chiral

carbon at Rais 'S’.

11. The compound of claim 1, (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-carboxamide.
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12.

13.

14.

15.

The compound of claim 1 selected from the group consisting of
2-[4-(fluoro)phenyl}-2,3-dihydro-N-{3-{4-[2-(1-methylethoxy)phenyI]-1-
piperazinyl]propyi}-1,3-dioxo-1H-isoindoie-5-carboxamide;
2-[3-fluorophenyi}-2,3-dihydro-N-[3-[4-[2-(1-methylethoxy)phenyl]-1-
piperazinyljpropyl}-1,3-dioxo-1H-isoindole-5-carboxamide;
2-[4-(dimethylamino)phenyl]-2, 3—dihydro-N-[3-[4—[2-( 1-
methylethoxy)phenyl]-1-piperazinyli]propyl}-1, 3-dioxo-1H-isoindole-5-
carboxamide;
2-[4-methyiphenyi}-2,3-dihydro-N-[3-[4-[2-(1-methylethoxy)phenyi]-1-
piperazinyljpropyl]-1,3-dioxo-1H-isoindole-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}jpropyl]-1,3-dioxo-1H-isoindole-5-carboxamide;
2-[4-hydroxyphenyl]-2, 3-dihydro-N-{3-[4-[2-(1-methylethoxy)phenyi]-
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]jpropyl]-1,3-dioxo-1H-isoindole-5-carboxamide.

A pharmaceutical composition containing an effective dose of a

compound of Formula |.

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.

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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