;e3e>5; &&' |, . 56N5T5%@ i WO 02/11713 5/ . . _,:\1. PCT/USOL/2-471 G J_.
Cancer And The Pai n Associ ated Therewith Lblng Endothella Ant agoni st s Fleldh
of the InygbipPasto The instant invention is directed to petRRES2FRY thefa“/‘
15 Met hods of Trea inhibition of bone netastases, nethods for the N
prevention of growh of new netastases, nethods for the inhibition of bone
turnover, and nethods for the prevention of bone loss in patients,

i ncl udi ng cancer patients, using an endothelia ET-A receptor antagonist.
Background of the Invention Endothﬁmmmmﬂmmmm 21 anino acid peptide, is
produced by enzymatic cl eavage of eptide by an endothelia
converting enzyne. First discovered inssgpagsul ar endothelial cells, ET and
ET/ ET receptor binding are now known to nodul ate snooth muscle tone, bl ood
flow, ceMethodki bfr TreehingdCincdrf Andelhat Pain BeebeiatsinThesewithnd
metabolic function in a variety of tissues and cell types such as ovary,
prostate, skin, and brai8ging"h82tAdT713 RGTLYSRILRst 71 G 2 ET/ ET receptor
bi ndi ng has been shown t0 constrict arteries and Vel ns; increase nmean
arterial blood pressure;

Field of the Invention

The instant invention is directed to methods for the
inhibition of bone metastases, methods for the prevention of
growth of new metastases, methods for the inhibition of bone

10 turnover, and methods for the prevention of bone lossg in

patients, including cancer patients, using an endothelin ET-A

A

*159159*

receptor antagonist

Background of the Invention

15 Endothelin (ET), a 21 amino acid peptide, is produced by
enzymatic cleavage of a precursor peptide by an endothelin
converting enzyme. First discovered in vascular endothelial
cells, ET and ET/ET receptor binding are now known to modulate
smooth muscle tone, blood flow, cell proliferation and

20 differentation, protein synthesis, and metabolic function in a
variety of tissues and cell types such as ovary, prostate,

skin, and brain.



decrease incardiac output; increase cardiac contractility in vitro;
stinulate mtogenesis in vascular snooth nuscle cells 5 in vitro; contract

non- vascWwy@ o258t h nuscl e such as guinea pig trachea, hupei/isol/nehiy
bl adder strips and rat uterus in vitro; increase airway resistance in vivo;

i nduce formation of gastric ulcers; stinulate release of atrial natriuretic
factor in vitro and in vivo; increase plasm |evels of vasopressin, Zo

al dost erone, and catechol am nes; inhipit release of renin in vitro; and
stinmul ate rel ease of gonadotropins in vitro. ET/ET receptor binding al so
causes vasoconstriction on vascul ar_ snmooth nuscle (Nature 332 411 (1988),
FEBS LettersE§Z§T4EGC?E§8§)baﬁ 1BP oRABNPEBROBRYYD REsCOBSRHLRE 154 868 15
(1988)). In fact, an anti-ET anti body has been shown to aneliorate adverse
ef f ect sapterimal andchemhsa; onncenakevasanl artegshdt bhoedapdegkoner ul ar

- filtration rate (J. din. Invest. 83 1762 (1989)). In addition, an anti-ET

anti bodycal-t godal gdaPat Bt BELPERNT Ohoxkasef EQEHS a0f chbALEAVENOUE,Yin
adm nistered Y 20 cyclosporin (Kidney Int. 37 1487 (1990)) and the infarct

size in,.a coropary-artery ligation-induced ocar di i nfarction.nodel
(ot ur ev35u55 1 9P SRR gE Tl eopdfbr 83 44 Y BE TR Aotk pRAE 6RTAR e er
ant agoni st prevents post-ischaem c renal vasoconstriction in rats, prevents
t he YeciBayetra;cepabrart bppodasrvhagusmPetiupdsgéRnslghhafogRhBR i n

rats, and decreases MAP in sodiumdepl eted squirrel nonkeys when dosed 5

orally phNaturecBea;, hohanblr(h999)bladdernsketipef badt rat aneblsahhagoni st
on arterial calibera has al so been recently reported (Bi ochem Bi ophys.

o oo} 55 PRRAE° ) reBgpE et . aRanie ebpiiecdy Brury 11
gastric ulcers; stimulate release of atrial natriuretic factor
in vitro and in vivo; increase plasma levels of vasopressin,

10 aldosterone, and catecholamines; inhibit release of renin in
vitro; and stimulate release of gonadotropins in vitro.

ET/ET receptor binding also causes vasoconstriction on
vascular smooth muscle (Nature 332 411 (1988), FEBS Letters
231 440 (1988) and Biochem. Biophys. Res. Commun. 154 868

15 (1988)). In fact, an anti-ET antibody has been shown to
ameliorate adverse effects of renal ischemia on renal vascular
resistance and glomerular filtration rate (J. Clin. Invest. 83
1762 (1989)). 1In addition, an anti-ET antibody attenuated
both the nephrotoxic effects of intravenously administered

20 cyclosporin (Kidney Int. 37 1487 (1990)) and the infarct size
in a coronary artery ligation-induced myocardial infarction

model (Nature 344 114 (1990)).



so prevented ischem a-reperfusion injury in kidney transplantation
(Transplant Int 1996, 9, 201-207). The use of ET antagonists in the

t r eat nentwefpaipgisna, pul monary hypertension, Raynaud' s di $aa&01a3
m grai ne has al so been suggested (Drugs 1996, 51,12-27). In malignant

growh i5 disorders, ET and its grow h-pronoting effects have been best
characterized, in prostate cancer, (Nature Medicine 1995, 1, 944-949)
wherein ET acts as a nodul ator in ospfoblastic bone | esi on (UROLOGY
53:1063-1069, 1999). G ven the results fromthese and other reports which
20 illumnate the role of ET/ET receptor binding in disease states, _and the
know edge t hait "BPBERFAGCERLERNEBEEPLEE BFrRUPRESr oSt $SFRAERPEOVERBAL or
reversal of endothelia-induced WO 02/ 11713 4 PCT/ USOL/ 2~716 di sease

st at es, vagenvssihichiant dgomare, EpiEveneecepher dbicmdbBg aat ceirelpratlesi gnat ed
as ET receptor antagoni sts, can provide v substantial benefit in many

therapeggbedaf;fa@-déeSemmsaegchgsibnﬁsm&@ﬂﬁgghgge se@s;diﬁf{gnt of the

instant invention, therefore, 1s disclosed a or in iting bone

metastases_in a patient which c i ses adm,nistering to the patient in
need th Fgﬁ?aﬁth@;EpéﬁtFSQFPV'ggBéﬁgFaeSQHﬁEﬁF ofCRSERdY] ﬁﬁlaﬁsﬁ -Aio
receptor antagoni st. In another enbodi nent of the invention is disclosed a
met hod Psplprevd¥ating Béw:bGRE-Mefladiagads)i-n & pamidar whifehtcofiprises
adm nistering to the patient in need thereof a therapeutically effective
anount Bff antegdnibel oh BItArialr eaepberaaRbaganisst bekh aBethelyembodi ment

of the instant invention, therefore, is disclosed a nethod for 1 nhibiting
nEtaSta&Eﬁorted (Biochem. Biophys. Res. Comm., 195: 969-75 (1993).
An ET receptor antagonist reduced injury in a rat model
of colitis (EUR. J. Pharmacol. 1996, 309, 261-269) and
10 prevented ischemia-reperfusion injury in kidney
transplantation (Transplant Int 1996, 9, 201-207). The use of
ET antagonists in the treatment of angina, pulmonary
hypertension, Raynaud's disease, and migraine has also been
suggested (Drugs 1996, 51,12-27). In malignant growth
15 disorders, ET and its growth-promoting effects have been best
characterized in prostate cancer, (Nature Medicine 1995, 1,
944-949) wherein ET acts as a modulator in osteoblastic bone
lesion (UROLOGY 53:1063-1069, 1999).
Given the results from these and other reports which
20 illuminate the role of ET/ET receptor binding in disease

states, and the knowledge that blocking ET/ET receptor binding

results in improvement or reversal of endothelin-induced



growh in a patient which conprises admnistering to the patient in need
thereof a therapeutically effective anount of 20 an endothelin ET-A
receptor wot@agensst. I n another enbodi ment of the inventi @grhkefhHed 0sed a
met hod for inhibiting bone loss in a patient which conprises WO 02/11713
5 PCT/USfI1/2-471C adm nistering to the patient in need thereof a
therapeutically effective amount of an endothelin ET-A receptor antagonist.
I n anot her enbodi nent of the instant jnvention, is disclosed a method for
i nhibiting bone turnover in a patient 5 which conprises adm nistering to
the patient in need thereof a therapeutically effective anount of an

. endot hePRe®Fe St BEESr oPISREgWRISR. ankagdRBiker EEfBEdirRERPLer PhBALAGENt i on

is disclosed a nethod for the reduction of cancer related pain in a patient
i 0o i n needivheyeofleghipnhtednpei B¥sradaphost entagohdstbe pahi embvade
v therapeutically effective anount of an endothelin ET-A receptor antagonist.

|0 anot bepseghedheAknakithen REhgNnbpYERLEQR Lecdiscl osed therapeutical ly

acceptabl e fornul ati ons of an s5 endothelin ET-A receptor antagoni st,

optionally in the presence of a co-therapeutic agent, for use in these
met hods. Brief Description of the Drawings Figure 1 illustrates |evels of
interleukin-6 (IL-6) in a zo subject population treated with a placebo or

2.5%m or 10 ng ABT-627. Syoueayy] bfl3be FOMeuddbr- 471G Figure 2
illustrates |l evels of prostate specific antigen (PSA) in a subject

popul ati on treabnd wmbBdamphaceBothBe 2nbtHHtOLin¥BnEEocafl ABLr824re, is
disclosed a method for inhibiting bone metastases in a patient
which comprises administering to the patient in need thereof a
therapeutically effective amount of an endothelin ET-A
10 receptor antagonist.

In another embodiment of the invention is disclosed a
method for preventing new bone metastases in a patient which
comprises administering to the patient in need thereof a
therapeutically effective amount of an endothelin ET-A

15 receptor antagonist.

In another embodiment of the instant invention,
therefore, is disclosed a method for inhibiting metastatic
growth in a patient which comprises administering to the
patient in need thereof a therapeutically effective amount of

20 an endothelin ET-A receptor antagonist.
In another embodiment of the invention is disclosed a

method for inhibiting bone loss in a patient which comprises



s Figure 3 illustrates VAS score levels relating to pain assessnent in a
subj ect population treated with a placebo or 2.5 ng or 10 ng of ABT-627.

Fi gure 4 wblowgi7figt es crosslinked N-tel opeptides io (degrageijiRi) 2478 2

subj ect popul ation treated with a placebo or 10 ng ABT-627. Figure 5
illustrates bone al kal i ne phosphatase (BAP)(fornmgtion) in a subject

popul ation treated with a 15 placebo or 10 ng ABT-627. Figure 6 illustrates
skel etal involvement in a subject pogulation treated with a placebo or 10
ng ABT-627. 20 Figure 7 illustrates acid phosphatase |evels in a subject
popul ation treated with a glacebo or, 10 ng_ABT-627, WO 02/11713

PCT/ USAY®LR FR Fe B &P | Bie D_b+ent i b Bt nklerseht # o EhapeWel FALFEcept or
ant agoni sts are enployed in the practice of the instant invention.

Endot hed f fsctaiee sathiount yobHf apeghdoelse hbn nEY-3ynébepteedanndgori sased by

~ endothelial s cells. The term"endothelin" refers to a famly of honol ogous
21-am no acith pepbitlles ERUDEIhmENS & SEh8CinkeQhOr MBveRlidn, Els2, and ET-3.
The term "endot helin ET-A receptor antagonist" includes both conpounds

whi ch ant agpni ze the ET- eceptor. in.a to selective manner, as.well as
conpou%&fé@#%% a%t%%%h?§;£?ﬁe %ﬁ%g3$%%%p?8?eiEuﬁnﬂgﬁgsé?eﬁtP%Elﬁﬁ%ner. An
exanple of the latter type of conpound would be a conpound that antagonizes
the5EFW¢¥@§%§@@Prhﬁ@Sa@g@l%h$©gﬁhmge§0thbeEﬂaEﬂeébepnon$e¢héh@é¢ﬂf"@rinary
cancer" neans cancer in a specific s5 tissue, which is first in tinme or in
order ofheteysd@pieal ly Pef fBeyieansfdsnt N6EUdR, eh@brasBinotTLAM ted to,
breast, prostate, lung, kidney, thyroid, brain, heart, intestine, ovary,
nyel o , and osteosarcoma. The term "cancer-rel ated
pain"n?%%+%%%£932?%§€?§gﬁgérises 20 fromdirect invasion or expansion of a

tunor into tissue, such as gone or nerve; ,pain which arises fromthe
consequences’Bf 2ROHRFY | AVESHIRERE @k phlisi SAVeRbEANasShELECLBFFRpRe due to

method for the reduction of cancer related pain in a patient
10 in need thereof which comprises administering to the patient a
therapeutically effective amount of an endothelin ET-A
receptor antagonist.
In another embodiment of the instant invention is
disclosed therapeutically acceptable formulations of an
15 endothelin ET-A receptor antagonist, optionally in the

presence of a co-therapeutic agent, for use in these methods.

Brief Description of the Drawings

Figure 1 illustrates levels of interleukin-6 (IL-6) in a
20 subject population treated with a placebo or 2.5 mg or 10 mg

ABT-627.



WO 02/11713 8 PCT/ USQOL/ 2~71G cancer erosion or secretion of noxious agents

whi ch nodul ate or produce pain; and pain nedi ated by ischema, i.e. reduced
bl ood f 1 owo o2a¢fi3fi cally, a conmpound of fornula | may be emhawedyss s the
practice of the instant invention R2 z ~ ~ Rs N(CH2) n RR~- 1 wherein to R

is - (CH2)mW Zis selected from-C (RI8 (R19) - and -C (O -; Rl and R2

are independently sel ected from hydrogen, |oweralkyl, alkenyl, alkynl,

al koxyal kyl, al koxycarbonyl al kyl, hydsoxyal kyl, hal oal kyl, hal oal koxyal kyl,
15 al koxyal koxyal kyl, thi oal koxyal koxyal kyl, cycl oal kyl, cycl oal kyl al kyl,
am nocar bonyl al kyl , atiilaninocargony alk¥l, diaIkglanino%arbon¥Lalkyl,

ami nocar bonyFaPRERy P, LALRGFEAFRBCcAFBEMY | QFkBRPFLAtE specilic antigen

di al kyl am nocar bonyl al kenyl , hydroxyal kenyl, aryl, arylal kyl, aryl oxyal kyl,
WO U2/ 11748) 9iar gl alikpryhl kypulébiahkanegkedl aliklil aaplacabkybyr 2.5 mg

« PCT/ USO1/ 2- 4716 al kyl sul f onyl am doal kyl , heterocyclic, (heterocyclic)alkyl,
and (Ragy)( Rpby) BecawrtBoyhe proviso that one or both of R and R2 is other
s than hydrogen; R3 is selected fromR4-C(O-R5-, R4-R5a-, R4-C(O -R5 N(R6)
-, R6-S (O 2-R7- R6-S (O -R2~-, RR2-OC (O -R23

5 Figure 3 illustrates VAS score levels relating to pain
agssessment in a subject population treated with a placebo or

2.5 mg or 10 mg of ABT-627.

Figure 4 illustrates crosslinked N-telopeptides
10 (degradation) in a subject population treated with a placebo

or 10 mg ABT-627.

Figure 5 illustrates bone alkaline phosphatase
(BAP) (formation) in a subject population treated with a

15 placebo or 10 mg ABT-627.

Figure 6 illustrates skeletal involvement in a subject

population treated with -a placebo or 10 mg ABT-627.

20 Figure 7 illustrates acid phosphatase levels in a subject

population treated with a placebo or 10 mg ABT-627.



| ower al kyl , al keenyl, al kynyl, cycloal kyl, cycloal kyl al kyl, aryl,
aryl al kyl, aryl oxyal kyl, heterocyclic, io (heterocyclic)alkyl, alkoxyal kyl,
al koxyal kepoyhilkys, and R13 C(O -CH (R14) -; R~ and R6 ar @ciggpepgent |y
selected from (R I)(R12)N-, |oweral kyl, al kenyl, alkynyl, cycloal kyl,

cycl oal kyl al kyl, aryl, arylalkyl, heterocyclic, (heterocyclic)alkyl, 15

al koxyal kyl, hydroxyal kyl, hal oal kyl , hal oal kenyl , - hal oal koxyal kyl ,

hal oal koxy, al koxyhal oal kyl, al kyl am-noal kyl, di al kyl am noal kyl , al koxy,
and ® H(CH2) " Z\N NR7a® OR5 is selected froma coval ent bond, al kyl ene,
WO 02/11713 10 PCT/ USQOL/ alken Iene -N(R20) Rg-, -RSa- N(R20) - R8-,
-0-R9-, and - R9a- 0- ReESRRE : RYFLOBa)| oal kyl ,
alkoxyalkyl, hal oal koxyal kyl , aryl or aryIaIkyI s R~ is a coval ent bond,

al kyl ene, aIEedytbﬁélnhKGQthEaOantagdnaEténakéFempléyédllﬁ@ths sel ect ed
from al kyl ene and al kenyl ene; RO is al kylene; R10 is selected from al kyl ene

and al kppybenee bo RAd angtRh2. ahochpdependgabbynhseh g6t gdef éoﬁhmyﬂ?ogen
| ower al kyl , hanaIkyI al koxyal kyl , hal oalkoxyalkylalkenyl, al kyny

cycl oal kyl kyI | ter

(heteroé%cpe§¥9§§ égﬁg% o% ﬁﬁééﬁizs k3§§ h?ﬁﬁ%?kéy ?P%BFﬁﬁpéﬁ%noalkyl,
al kyl am noal kyl, 15 dlalkylanlnoalkyl and carboxyal kyl; R13 is sel ected
frorh anFﬁélSaI k¥hant asmahendphhr}iaki nefere~tpsasruslEdofr bamatopornad
R15-C(O-; R15 is selected fromam no, al kylam no and di al kyl am no; R16 is

SeleCteﬁlﬁamﬂnbomeidlﬁgbtiﬂabOﬁbKMH,iﬂr3|di§ﬂdnct isoforms: ET-1, ET-

2, and ET-3.
The term “endothelin ET-A receptor antagonist” includes
both compounds which antagonize the ET-A receptor in a
10 selective manner, as well as compounds which antagonize the
ET-A receptor in a non-selective manner. An example of the
latter type of compound would be a compound that antagonizes
the ET—A receptor and also antagonizes the ET-B receptor.
The term “primary cancer” means cancer in a specific
15 tissue, which is first in time or in order of development.
Primary cancers include, but are not limited to, breast,
prostate, lung, kidney, thyroid, brain, heart, intestine,
ovary, myeloma, lymphoma, sarcoma, and osteosarcoma.
The term “cancer-related pain” includes pain which arises
20 from direct invasion or expansion of a tumor into tissue, such
as bone or nerve; pain which arises from the consequences of

tumor invasion or expansion, such as bone collapse due to



20 di al kyl am no; R1~ is |oweral kyl; WO 11 2/11713 11 PCT/USU1J2-t1716 R g
and R19 are independently selected fromhydrogen and | oweral kyl; R2p is
sel ect ed Woaankmgr ogen, | oweral kyl, al kenyl, hal oal kyl, a5%9ﬁXﬁh5§h

hal oal koxyal kyl , cyl coal kyl and s cycl oal kyl al kyl ; R21 is selecte ?ron1
hydr ogen, |oweral kyl, al kenyl, hal oal kyl, al koxyal kyl, hal oal koxyal kyl ,
aryl and arylalkyl; R22 is selected froma carboxy protecting group and
het erocyclic; io R23 is selected froqicovalent bond, al kyl ene, al kenyl ene
and -N(R24)-R25-; R24 is selected from hydrogen and | oweral kyl; R25 is

al kyl ene; R26 is selected from|oweral kyl, hal oal kyl, al kenyl, 15 al kynyl,
. cycl oal K§RCeEYEFBALRY| @FkFECTREFPT afynakkgHs REEBEScYbIch, modulate
(heterocyclic)al kyl, al koxyal kyl and al koxy substituted hal oal kyl; R2~ is
sel ect edrf ppodat&ypehr; aafddapkenymedeatBiabi/sisehemtaqd firem akkukege and
al kenyl ene; 20 Rya is alkylene; Rga is selected from al kyl ene and

al kenyl gigpg £Y¥QR,02/ 11713 PCT/USOL/ 2. 471G R9a is alkylene; 12 RiGa is

sel ected from al kyl ene and al kenyl ene; Raa is selected fromaryl and

aryl al kyl ; b i el ected from hydr.ogen and al kanoyl; s Rcc_ is al kyl ene;
y y F@pecificaffy, a compoﬁnd g% formula I mgy be employed i%

5 the practice of the instant invention

R, Z R3
\I\Il 7
(CHZ)n
R
Ry
I
wherein
10 R is - (CH2)m-W;

Z is selected from -C(R18) (R19)- and -C(0)-;

R1 and R2 are independently selected from hydrogen,
loweralkyl, alkenyl, alkynyl, alkoxyalkyl,
alkoxycarbonylalkyl, hydroxyalkyl, haloalkyl, haloalkoxyalkyl,

15 alkoxyalkoxyalkyl, thiocalkoxyalkoxyalkyl, cycloalkyl,
cycloalkylalkyl, aminocarbonylalkyl, alkylaminocarbonylalkyl,
dialkylaminocarbonylalkyl, aminocarbonylalkenyl,
alkylaminocarbonylalkenyl, dialkylaminocarbonylalkenyl,

hydroxyalkenyl, aryl, arylalkyl, aryloxyalkyl,



mis 0-6; nis Oor 1; zis 0-5; Eis selected from hydrogen, | oweral kyl
and arylalkyl; 1o Gis selected fromhydrogen and a carboxy protecti ng

group; angoWahignigel ected from-C (O 2-G -PO3H2, -P (O () SQF}”
-C(O NHR1~, al kyl am nocar bonyl, dial kyl am nocar bonyl tetrazo l{ ?1y roxy,
al koxy, sul fonam do, -C(O NHS(O) 2R16. 15 S (O 2NHC (O) R16 , HOOp OH NH
~NOHOO~0O. . O_ ~~-NWNHNO\ HOO. . NO- ~N ~S=0 ~ ~~--CF3
NHS02CF3 H'~ H . , and WO 02/ 1 1713, 1. 3 or a pharmaceutically acceptabl e
salt thereof. PCT/USQOL/2.171G A preféerred enbodi msnt of t he a conpound of
formula T is ound of fornmula Il R2Z Z ~ i R3 T~~~ (CH2)n R~ 11

. wher ei naFK%a%]G%Ynflﬁléhs NFélkaROXPidN leﬁipémlnﬁa&kb’ﬂ-ans trans
relationship and Z, n, RL Rl, R2, and R3 are as defined above. to Conpounds
of for nallhyld.su}afmhjrlaraiéoahklpl hehéneaot:gtgmmbst $hespeotictak) ¥1kFA; sel ective
endot hel i n ant agoni sts. Another preferred enbodi nent of the invention is a
conmpoungn@f (ﬁgémjﬂ{gberoﬁcLIIMerei nnisO0andZis CH2 .

with the proviso that one or both of R; and R, is other

5 than hydrogen;

R3 is selected from R4-C(0O)-Rg5-, Ra-R5z-, Rga-C(O)-Rp-

" N(Rg) -, R-S(0)2-R7- R-S(0)-Ra7-, R22-0-C(0)-Rp3-
loweralkyl, alkenyl, alkynyl, cycloalkyl, cycloalkylalkyl,
aryl, arylalkyl, aryloxyalkyl, heterocyclic,

10 (heterocyclic)alkyl, alkoxyalkyl, alkoxyalkoxyalkyl, and Rj3-
C(0) -CH(R14) -

Rg4 and Rg are independently selected from (Ry3) (R12)N-
loweralkyl, alkenyl, alkynyl, cycloalkyl, cycloalkylalkyl,
aryl, arylalkyl, heterocyclic, (heterocyclic)alkyl,

15 alkoxyalkyl, hydroxyalkyl, haloalkyl, haloalkenyl,
haloalkoxyalkyl, haloalkoxy, alkoxyhaloalkyl, alkylaminocalkyl,
dialkylaminoalkyl, alkoxy, and

H

(CHz)\Z//\N\\(N\Rm -

o)

Rs i1s selected from a covalent bond, alkylene,



Anot her preferred enbodi nent of the invention is a conmpound of fornmula | or
TI wherein nis 1 and Zis CH2 . Another preferred enbodi nent of the

i nvent i onwoegmpound of fornmula | or Tl wherein nis O,P(é.' /-zgi{g-, and
R3 WD 02/11713 14 PCT/U SO01 /2-171 Gis R4-C(0)-R5- , R6- (i&%%é ~- or
R26- S(O - R2~- wherein R4, R5, R6, R-, R26 and R2~ are as defined above.
Anot her preferred enbodi nent of the invention is a conpound of forrmula I or

Il wherein nis 0, zis -CH2-, and s i s al koxyal kyl or
al koxyal koxyal kyl . A nore preferred &fbodi ment of the invention is a
conmpound _of forrmula T or Il wherein nis 0, zis -CH2-, and R3is

. R4- C( O) PrEenypenei n -R4R29 ) (-RBL) ( RR2ENY (Bo pdeRigmed -&@ee . afd@®dR5 i s al kyl ene
or RBis R6-S(0)2-R-- or R26-S(0O-R2~- wherein so R ~ is al kylene, R2~ is
al kyl ene_RandPBgﬁ@nd R26 are defined as above. Another nore preferred

t

enbodi menf@o e'invention is a conpound of formula | or Il wherein nis

0, Zis -CH2- and R3 is R4-C(O -N(R20)-Rg- or 15 R6-S(O) 2-N(R21) - R10-
wherein Rg aRd R0 saleclekly|femem dotvekrélkiRE, R20 caidyiR)1 adkexgellkydd as
above. An even nore preferred enbodi nent of the invention is a conmpound of

for mul ahlal%'élhchyggﬁc N %[Iléijt Q- R4 atl%vlazol yl or -C(O 2-G wherein Gis

hydr ogen or a ca Xy “gro i 'ng group 20 or Ris tetrazolyl or Ris
-C(O%- NHS( O 2R16 wherein R16 is | oweral kyl, haloal kyl or aryl, WO
02/ 14713 15 BETAE S0fovelepts bpnds adiyleny, gddeRy i éz@ﬁd@mory
selected from (i)

and -Rqga-N(R21)-R10-;

Rg is selected from alkylene and alkenylene;
Rg is alkylene;
R10 is selected from alkylene and alkenylene;
10 R11 and Rjy2. are independently selected from hydrogen,
loweralkyl, haloalkyl, alkoxyalkyl, haloalkoxyalkylalkenyl,
alkynyl, cycloalkyl, cycloalkylalkyl, aryl, heterocyclic,
arylalkyl, (heterocyclic)alkyl, hydroxyalkyl, alkoxy,
aminoalkyl, trialkylaminoalkyl, alkylaminoalkyl,
15 dialkylaminoalkyl, and carboxyalkyl;
R13 is selected from amino, alkylamino and dialkylamino;
R14 1s selected from aryl and Ris5-C(0)-;
Ri5 is selected from amino, alkylamino and dialkylamino;
Rie is selected from loweralkyl, haloalkyl, aryl-and

20 dialkylamino;

R17 is loweralkyl;



| oweral kyl, (ii) cycloalkyl, (iii) substituted aryl wherein aryl is phenyl
substituted with one, two or three substituents independently selected from
| ower al kylvo i@hlkaxy, hal o, s al koxyal koxy and car boxyal koxXpcriiséie716
substituted or unsubstituted heterocyclic, (v) alkenyl, (vi) heterocyclic
(al kyl'), (vii) arylalkyl, (viii) aryloxyalkyl, (ix) (N
aIkanoyI-N—aIkyI)aninoaIkyI and (x) alkylsulfonylanidoalkyl, and R3 is
R4-C(0)-R5- wherein R4 is (R11)(R12) wherein R11 to and R12 are
i ndependently sel ected fronrlomeralky , hanaIkyI alkoxyalkyl

hal oal koxyal kyl , aryl, yl al k het er ocycl i c, dr oxy aIk alkox
. ani noal kyl , Bb@ 33 a?k%l%ﬁ?n %%9¢nd%%91¥58?%e§Fﬁ I@ﬁ%m BY F8I¢n an
R4-C(O)-N(R20) Rg- or R6-S(0O) 2 N(R21)-R10- wherein R4 is |oweral kyl, aryl,
al koxy, 1d%egd Ky Bymi no, aryloxy or arylal koxy and R6 is |oweral kyl,
hal oal kyl, al koxyal kyl, hal oal koxyal kyl, aryl or arylal kyl, Rg and R1O are
al kyl ene an 0; an e S(
R26- S( 0) - RQQBE%Mege?% t?& %§ﬁ$%§§§¥éen’ha? §1F§l g%%eg%kylene R26 is
| ower al kyl and R2~ is zo al kyl ene. A yet nore preferred enbodi ment of the
i nvent i Balosllyl, \&liEogPalityls UElRCTkGEOLIRY L7 16y toopbkmll afdfornula | or
Il wherein nis 0, Ris -C(O2-Gwherein Gis hydrogen or a carboxy
protectepgl e Dkplateyrazol yl or -C(O - NHS(O) 2R16 wherein R16 is |oweral kyl,
hal oal kyl or aryl, Zis -CH-, Rl is (i) loweralkyl, (ii) s alkenyl, (iii)
al koxyal kyl c ( ¥ furanyl
(viii) SUbStlé 28 ggi%%é%%sfl%ut%ﬁgﬁgﬁe?ho¥9% QXEkQY #u%? %henyl
3-fl uorophenyl , 4 ethoxyphenyl, 4- et hyl phenyl, 4- nethylphenyl
4-trif | batoneknyl phbkrgicyallkyénth&lg@lbexhylbhényaryl and arylalkyl;
3-fl uoro-4-net hoxyphenyl, 3-fluoro-4 io ethoxyphenyl, 2-fluorophenyl,
4- net hOXym?tﬂ@@?ypgeﬁélecﬂeBYEf@ﬁiy@h@é]iz‘]boxﬁf breeé&teﬁgngkou and
1, 3- benzodi oxo benzodi oxanyl or di hydrobenzofuranyl wherein the

SUbStltHeQérocycllc,

10 R23 is selected from covalent bond, alkylene, alkenylene
and -N(R24) -Rag-;
R2o4 is selected from hydrogen and loweralkyl;
R2s is alkylene;
R26 is selected from loweralkyl, haloalkyl, alkenyl,

15 alkynyl, cycloalkyl, cycloalkylalkyl, aryl, arylalkyl,
heterocyclic, (heterocyclic)alkyl, alkoxyalkyl and alkoxy-
substituted haloalkyl;

R27 is selected from alkylene and alkenylene;
R5g is selected from alkylene and alkenylene;

20 R7y is alkylene;

Rgy is selected from alkylene and alkenylene;



is selected from al koxy, al koxyal koxy and car boxyal koxy, (ix) heterocyclic
(al kyl), (x) arylalkyl, (xi) aryloxyal kyl, (xii) 15
(N-al kanowio-dadisyl ) am noal kyl, or (xiii) al kyl sul fonyl ampdgaldsybs7 182 1S
substituted or unsubstituted 1, 3-benzodi oxol yl,
7- met hoxy- 1, 3- benzodi oxol yl, 1,4 benzodi oxanyl ,
8- net hoxy- 1, 4- benzodi oxanyl , di hydrobenzof uranyl, benzofurnayl,
4- met hoxyphenyl, zo di net hoxyphenyl, 41 uorophenyl or difluorophenyl and R3
is R4 C(O -N (R~p) -Rg or WO 02/11713 17 PCT/USO 1 /2-471 G

R6- S( O 2- N( rein Rg and Rip are al kyl ene, R20 and R21 are
. | oweral kyl , aléslﬁ%ﬁyg?ﬂ?f aryl, al koxy, al kyl am no, aryl oxy or
aryl al koxy and R6 is |oweral kyl, hanaIkyI, al koxyal kyl, aryl or arylal kyl.
s Anot her yemlggr tspselected enbadaleplent bhe mbkeniieneis a conpound of
« formula | or wherein nis 0, Ris -C(O2-G wherein Gis hydrogen or a
car boxy protectlng f gt %etrazolyl or -C(O)- NHS(C»2R16 wherein R16 is
| over al kyl , Pa&oi kg? Breafyfron atylcapd apylpdkyily |oweral kyl, (ii) Zo
al kenyl, (iii) al koxyal kyl, (iv) cycloal kyl, (v) phenyl, (vi) pyridyl,
(vii) furanyk b(i('s'ééléé@é&' H'érﬁthHrHéléﬂbéhBt Hb gdndyaet hoxyphenyl ,
4- quoropheny? 3-fl uorophenyl, 4-ethoxyphenyl, 4- etKy [ phenyl ,
4- et hyl phenyl , 4- trlfluoronethylphenyl 4 pentafluoroethylphenyl
3-f l%uor o- 4- n%&@oxyphbhylensvfluoro 4 15 et hoxyphenyl, 2- quorophenyI,
4- nethoxynethoxyphenyl 4 hydroxyphenyl, 4-t- butylphenyl,
1, 3- benzodi 0x0 4 benzodi oxanyl or di hydrobenzofuranyl wherein the
substituent 1s sePected from al koxy, al koxyal koxy and car boxyal koxy, (i X)
het erocyclic (al kyl x) arylalkyl, (xi) aryloxyal kyl, (xii) 20
(N-al kanoyl - &Pk I?é hoal kyl, or (xiii) alkylsulfonylamdoalkyl, R2 is
substituted or unsubstituted

z is 0-5;

E is selected from hydrogen, loweralkyl and arylalkyl;
10 G is selected from hydrogen and a carboxy protecting
group; and
W is. selected from -C(0)3-G; -PO3H2, -P(0) (OH) (E),
-CN, -C(O)NHRj7, alkylaminocarbonyl, dialkylaminocarbonyl,
tetrazolyl, hydroxy, alkoxy, sulfonamido, -C(O)NHS(O)2R1g, -

15 S(0)2NHC(O)R16,

HO o o

L N LT A

% NH I \; \ \‘N _é "E? é-Tg;ﬂg
o] HO o] 3 ° o] o



WO 02/ 11713 18 PCT/ US0112-471 G 1, 3- benzodi oxol yl ,

7- met hoxy- 1, 3- benzodi oxol yl, 1,4 benzodi oxanyl,.

8- met hoxywb idnlpedzodi oxanyl , di hydr obenzof uranyl, benzof urp@aylisei/24716

4- met hoxyphenyl , di net hoxyphenyl, fluorophenyl or difluorophenyl and R3 is
R4 s C(0)-R5- wherein R5 is alkylene and R4 is (R11}(R12) N wherein R11 and
R12 are independently selected froml oweral kyl, hal oal kyl, al koxyal kyl

hal oal koxyal kyl , aryl, aryl al kyl, he%grocyclic, hydr oxyal kyl , al koxy,

am noal kyl, and trial kyl am noal kyl. Z0 Anot her yet nore preferred

enbodi nent of the invention is a conpound of fornmula | or Il wherein nis
.0, R i§I§C%OPbaﬁmﬁﬁ@PEFﬁaéiYsaﬁ9€PBSg%eoFaétcBPSE??fprotecting group,
tetrazolyl or -C(O-NHS(O 2R16 wherein R16 is |oweral kyl, hal oal kyl or

aryl, Zis -EHgref&tred émpolibmenal byl théi b) cdhpelikdngk, fbirmula I is

het erocyclic(al kyl), (iv) aryloxyal kyl, (v) arylalkyl, (vi) aryl, (vii)
(N-al kapoyl,= yl }am) y or (viii) alkylsulfonylamdoalkyl, R2 is
substitﬂt%%m%?ahﬁségsgk?ﬁﬁgg %Fs-benzodioxolyl,

7- met hoxy- 1, 3- benzodi oxol yl, 1, 4-benzodi oxanyl ,

8- nmet hoxy- 1, 4- benzodi oxanyl, 2o di hydrobenzof uranyl, benzofurnayl,

4- met hoxyphenyl , di met hoxyphenyl, fl uorophenyl or difl uorophenyl wherein
the WD 02/11713 19 PCT/ USOL/ 2RpLG s zgzitm@nt is selected from

| ower al kyl , al koxy and hal ogen an is MﬁlCXC)-FB- wherein R5 is al kyl ene
and R4 is (R11) (R12) N wherein R11 i|s | oweral kyl and R12 is aryl,

aryl al kyl, hydroxyal kyl , al koxy, ainQaf¥ien s trial kyl ami noal kyl, or

het erocyclic. Another yet nore pf%ferr d enbodi nent of the inventionis a
compound of formula T or Il wherein n §s 0, Ris -C(0)2-G wherein Gis
hydrogen or a carboxy protecting group,

II
wherein the substituents -R2, -R and -Rq exist in a
trans, trans relationship and Z, n, R, R1, Rz, and R3 are as
defined above.
10 Compounds of formulas I and II are endothelin
antagonists, specifically ET,-selective endothelin antagonists.
Another preferred embodiment of the invention is a
compound of formula I or IT wherein n is 0 and Z is
-CHp-.
15 Another preferred embodiment of the invention is a
compound of formula I or II wherein n is 1 and Z is
-CHg-.
Another preferred embodiment of the invention is a

compound of formula I or II wherein n is 0, Z is -CH2-, and Rj3



tetrazolyl or -C(O-NHS(O 2R16 wherein R16 is |oweral kyl, io hal oal kyl or
aryl, Zis -CH2-, RLis (i) loweralkyl, (ii) alkenyl, (iii) heterocyclic

(al kyl'), Wwiowpnaryl oxyal kyl, (v) arylalkyl, (vi) PCT/US01/24716
(N-al kanoyl - N-al kyl ) am noal kyl, or (vii) aIkyIsquonyIanldoaIkyI,(V||)

phenyl, or (ix) substituted or unsubstituted 4-nethoxyphenyl,
3-fluoro-4-net hoxyphenyl, 3 15 fl uorophenyl, 3-f|uoro-4-ethoxypheny|,
2-fluorophenyl, 4 methoxymet hoxyphenyl,, 1, 3-benzodi oxol yl,

1, 4- benzodi oxanyl or di hydrobenzofuranyl wherein the substituent is
selected fron1|o ral kyl ., hal oal kyl, al koxy, al koxyal koxy and

. car boxyaPkBsyC ﬁgeBE subgﬁrﬁdpé@‘éﬁ “uRSuBa6r UPLdR273- WBREEdRORal yR5 /7 20
nmet hoxy- 1, 3- benzodloxolyl 1, 4- benzodi oxanyl, 8-met hoxy-1,4 benzodi oxanyl,

dlhydropgnzg Urﬁg% and- éhaﬁépQEHHEflne&Cbggbél713 20 PCT/USQL/ 2-t71 G
. dlnethoxyphe yl Iuorop nyl or difluorophenyl wherein the substituent is

sel ected from | oweral kyl, al koxy and hal ogen and R3 is R6-S( 0O 2- N(R21) - R10-
wherei n R10 AQOQhRVIEﬁefeRﬁeﬂsembwéﬁmEnylpfhahoaﬁhybntabhoiyahkyl,
hal oal koxyal kyl, aryl or s arylalkyl and R21 is | oweral kyl, hal oal kyl,

al koxyabéppouhal eal kexmalkyh, oar ¥ @hezeyhahkyk. oAngt her bﬁ% ﬂvéﬁdpﬁgferred
enbodi nent of the invention is a conpound of forrmula I or whereinn is

0, Ris,- eln G,is h r.a carboxy protecting group) io
tetr%zoﬁﬁl i)oxzf \ H@(Q?%k?§yéﬁépgyﬁ 1¥6-i s | oweral kyl, hal oal kyl or
aryl, Zis -CH2-, RLis (i) substituted or unsubstituted 4-nethoxyphenyl,
3-f|uoro-4-néthX§ppeﬁﬁErrsdfEmedQMenylpf3thbu¢nuentebhoi¢phenyI,

4- met hoxynet hoxyphenyl, 1, 3-benzodi oxol yl or 1, 4-benzodi oxanyl wherein the

subst i t gempouhdl sesebestied T om kowphakkyh, nhakoal kyl isalkexy apda rs
al koxyal koxy, (ii) Iomeralkyl (|||) al kenyl , (iv) heterocycllc (al kyl')

(v) aryl.oxyal ky Vi) k Vi) N-aI ano I kyl ) am noal kyl ,
(viii) aPk ﬁsg b&né nwg8§F&?I%6r % ﬁlé SRYR: NR2¥§s§é%B§Fﬁt6PBHeand
R5 is alkylene or R3 is Rg-S(0)2-R7- or R2g-S(0)-R7- wherein
10 Ry is alkylene, R27 is alkylene and Rg and Ryg are defined as

above.

Another more preferred embodiment of the invention is a
compbund of formula I or II wherein n is 0, Z is
-CH2- and R3 is Rg-C(O)-N(Rzq)-Rg- or

15 Rg-S(0)2-N(R21)-R10- wherein Rg and Rj1p are alkylene and R4,
Rs, R2p and Rp1 are defined as above.

An even more preferred embodiment of the invention is a
compound of formula I or II wherein n is 0, R is tetrazolyl or
-C(0) 2-G wherein G is hydrogen or a carboxy protecting group

20 or R is tetrazolyl or R is

-C(0) -NHS (0) Ry g Wherein Rq. is loweralkyl, haloalkyl or aryl,



20 unsubstituted 1, 3-benzodi oxol yl, 7-nmethoxy-1, 3-benzodi oxol yl,

1, 4- benzodi oxanyl, 8-nethoxy-1, 4-benzodi oxanyl, WO 02/11713 21

PCT/ USQL/ @04shndi hydr obenzof uranyl, 4-nethoxyphenyl, di mgiciapopheny!

fl uor ophenyl or difluorophenyl wherein the substituent is selected from

| ower al kyl , al koxy and hal ogen and R3 is al koxycar bonyl or

R6-S(O) 2- N(R21) - Rl p- wherein R10 is 5 al kylene, R6 is | oweral kyl,

hal oal kyl , al koxyal kyl or haloalkoxy?gkyl and R21 is | oweral kyl, hal oal kyl,

al koxyal kyl or hal oal koxyal kyl . Anot her yet nore preferred enbodi mnent of

the invention is a co ognd of formyla T or Il wherein nis 0, Ris

-0 2-6 18 whEzei "Rt PRANYAr 8geniBreReRArBELY BRoEEEEANETEFOUP) tetrazol yl

or -C(0)-NHS(O) 2R16 wherein R16 is |oweral kyl or haloalkyl, Zis -CH2-, Rl

i s | onerakkyhlrykenylii) heyeresyelic (abhikyl subatytaxxal Kyl ahyakkyl , aryl,

+ (N-al kanoyl - N al kyl ) am noal kyl " or al kyl sul fonyl am doal kyl, and R3 is R4 15
C(O - R55 er gi hS ngd. 1S ( (R12 wherein.,Rl1 and R12

are ind%ﬁ%%d%%t?géEgFe§§%§¥#§§§$glﬁ%Fﬁ gﬁ?rfgﬁ§d$%x§g%ﬁﬁl?ugﬁgég%?ngs

am noal kyl_, trial kyl am noal kyl ., and_heterocyclic. A still nore preferred

enbodin%%@GB?n@ﬁ%tiﬁv%ﬁ%?%ﬁeésféom 28vebApblhd BikesymubalP.or |1 wherein n

is 0, Ris -C(0)2-G wherein Gis hydrogen or a carboxy protecting group,

WO 02/ 1a¥Ex P21 RCHY el ¢2rbddtalkekyazolyl subsE{OhtdHS6Q) 2R16 wherein R16

is |loweral kyl or haloalkyl, Zis -CH2-, R-, is substituted or unsubstituted

j nEFhOﬁﬁEﬁBQVﬁtuéeB'HQE@PB@?&iicZ'RbVOBQEgﬁgil’(61VEEQ¥E9B39¥hic
-trifluoronethyl phenyl, 4-pentafl uoroethylphenyl, 4
(alkyl), (vii) arylalkyl, (viii) aryloxyalkyl, (ix) (N-
alkanoyl-N-alkyl)aminoalkyl and (x) alkylsulfonylamidoalkyl,
and R3 is R4-C(0)-R5- wherein Rga is (R11) (R12)N- wherein R4

10 and Ry, are independently selected from loweralkyl, haloalkyl,
alkoxyalkyl, haloalkoxyalkyl, aryl, arylalkyl, heterocyclic,
hydroxyalkyl, alkoxy, aminoalkyl, and trialkylaminoalkyl, and
Rg is alkylene; or R3 is Rg4-C(O0)-N(R2q)-Rg- or Rg-S(0)2-
N(R21) -R10- wherein R4 is loweralkyl, aryl, alkoxy,

15 alkylamino, aryloxy or arylalkoxy and Rg is loweralkyl,
haloalkyl, alkoxyalkyl, haloalkoxyalkyl, aryl or arylalkyl, Rg
and R1p are alkylene and Rpg and Rp1 are loweralkyl; or Rz is
Re-S(0)2-R7- or R26-S(0)-Ry7- wherein Rg is loweralkyl or
haloalkyl, R7 is alkylene, Rpg is loweralkyl and Rg7 is

20 alkylene.

A yet more preferred embodiment of the invention is a



s met hoxynet hoxyphenyl , 4-hydroxyphenyl, 4-ethyl phenyl, 1,3 benzodi oxol yl,
1, 4- benzodi oxanyl or di hydrobenzofuranyl wherein the substituent is

sel ect ed Wpaanahkoxy, al koxyal koxy and carboxyal koxy, (ii pchrRWg{/a7y! .

(iii) alkenyl, (iv) heterocyclic (alkyl), (v) aryloxyal kyl, (vi) arylalkyl,
(vii) 1o (N-al kanoyl - N-al kyl )am noal kyl, (viii) alkyl sul fonyl am doal kyl, or
(i x) phenyl, R2 is 1,3 benzodi oxolyl, 1,4-benzodi oxanyl,

di hydrobenzof uranyl, benzofuranyl, 4-pgthoxyphenyl, di methoxyphenyl,

fl uor ophenyl or difluorophenyl and R3 1s R4&-C(O-R5- wherein R5 is al kyl ene

15 and R4_ ] 1) R12) N- in Rl and, R 2 i ndependent | | ect ed
- irom | oneT RIS G IO o k5| Thy TR SR g1 5 d kOhyLS RO 161

trial kyl am noal kyl, or heterocyclic. Another still nore preferred
enbodi nethewdin He ismvenidaren son € oty Obrdsdrl ey lgesup) wherein n is
+ 0, Ris -C(O2-G 20 wherein Gis hydrogen or a carboxy protecting group,

tetrazolpdey O NHIH @ 12Rk6s i n 8 loweral k 02/ 11713
b perr B el ok zwgﬁ@z-, Fn UOVE AL K V?%a%l]ﬂ\#e)’nyl,

heterocyclic (al kyl), aryloxyal kyl, arylal kyl, (N-alkanoyl-N
al kyl ) afiales Ml ct leptyslul fniys antipal kA |, iphenly| lowsralkexyaliy) , R2 is

1, 3-benzodi oxol yl, 1, 4-benzodi oxanyl, s di hydrobenzofuranyl, benzofuranyl,
4- methoxyphapyl ,  dingt ﬁ%ﬁﬁﬁﬂwl fl oggf rdi f) uoraphenyl and R3 is
R4 C(O) - R5- wher eﬁnﬁ%@ﬂs alky S alﬁ&g;)R é;ly &k}lq% ’Rl‘fl\l—%fy 'inaﬁll and
R12 are ind%P%;degﬁLy zﬁ{ected from|oweral kyl, aryl, arylalkyl,
hydr oxy &Y L kKoWE) demdsl k| (Vi rsupssA e kNS westererast vl i c. A
nost highly preferred enbodi nrent of the invention is a conpound of fornula
| or TT waidrastyphenysl 0,4 EIwrd@fiyiG vihel Bior@Heniiydrogerhatyphaarboxy
protecting group, Zis CH2-, Rl is substituted or unsubstituted
4- met hoerHwlphehylls fd-wraphgsdny2- 4 UG OPNRIPAme iy BItWLPheny! . 4
pentafluoroethylphenyl, 3-fluoro-4-methoxyphenyl, 3-fluoro-4-

10 ethoxyphenyl, 2-fluorophenyl, 4-methoxymethoxyphenyl, 4-
hydroxyphenyl, 4-t-butylphenyl, 1,3-benzodioxolyl, 1,4-
benzodioxanyl or dihydrobenzofuranyl wherein the substituent
is selected from alkoxy, alkoxyalkoxy and carboxyalkoxy, (ix)
heterocyclic (alkyl), (x) arylalkyl, (xi) aryloxyalkyl, (xii)

15 (N-alkanoyl-N-alkyl)aminoalkyl, or (xiii)
alkylsulfonylamidoalkyl, Ry is substituted or unsubstituted
1,3-benzodioxolyl, 7-methoxy-1,3-benzodioxolyl, 1,4-
benzodioxanyl, 8-methoxy-1,4-benzodioxanyl,
dihydrobenzofuranyl, benzofurnayl, 4-methoxyphenyl,

20 dimethoxyphenyl, fluorophenyl or difluorophenyl and Rz is Rg -

C(0) -N(Rpp) -Rg- or



trifluoronethyl phenyl, 4-pentafl uoroethyl phenyl, 4 methoxynet hoxyphenyl,
4- hydr oxyphenyl , 4-ethyl phenyl, 1,3 benzodi oxolyl, 1,4-benzodi oxanyl or

di hydr obewpahuiasyl wherein the substituent is selected fpeqhidkei9e
al koxyal koxy . 20 and car boxyal koxy, R2 is 1, 3-benzodi oxol yl,

1, 4- benzodi oxanyl , di hydrobenzofuranyl, benzofuranyl, 4-nethoxyphenyl,

WO 02/ 11713 24 PCT/US01/2-t7] | di nmethoxyphenyl, fluorophenyl or

di fl uorophenyl and R3 is R4 C(O-R5- 1yherein RS is alkylene and R4 is
(R11) (R12) N wherein R11 and R12 are independently selected from

| ower al Kyl . A?Othﬁ% n?st hi ghly preferred enbodi nent _of the invention s is
. a conpoftRaSdP) ol iBra) rRap —THRKE & Renand Blorars 2d¢ky)lens wRaePRIG i s
hydrogen or a carboxy protecting group, Zis CH2-, Rl is substituted or

unsubst Rbyt egedioRbaiyphenyl, i4 flowerepheny! ardaf| wakerhenyl ,
+ 4-met hyl phenyl, 4 trifluoronethyl phenyl, 4-pentafluoroethyl phenyl, 4 to

met hoxy hoxyphenyl - hydroxyphenyl , 4-et hyl phenyl, 1,3 _benzodi oxol yl,
1,4-ben%ggpg?ﬁﬁyP’o?rgﬁﬁﬁér85é%§8ﬁﬁ¥%ﬁ§w %ﬁgrgﬁnlﬁh&°¥ﬁﬁ?éﬁy'ent i's
sel-ected from al koxy, al koxyal koxy and carboxyal koxy, R2 is

1, 3- benhadei@lyl , alkdxgeikydi, oxamwll oxrdialrydndketzof uranyl , benzof uranyl,

4- met hoxyphenyl, 15 di met hoxyphenyl, fl uorophenyl or difl uorophenyl and R3

is R¢ O -RanophgreiBrRRcke hior-e0eardpBAinentRLE) CRE2) o8l RR1L is
| ower al kyl andoR12 ig aryP. Anothé% nost higﬁhynpré%eﬁﬁédhgﬁﬁb ?ﬁgngsof t he
inventign is a ¢ und of formula_l_or Il wherein nis.0, Ris -C0O2-G 20
whereinaGCPEpﬁVBagggn%8Fm51@aﬁb5%yI&r&%@f@?ﬁgngﬁﬁuﬁy 28 'éﬁ@ﬁ?"ﬁl i's
substituted or unsubstituted 4-methoxyphenyl, 3 WO 02/11713 25

PCT/ USOkh2reih6G is hydrogen or a carboxy protecting group,

tetrazolyl or -C(O)-NHS(O), Rqg wherein Rq¢ 1is loweralkyl,
haloalkyl or aryl, Z is -CH2-, Ry is (i) loweralkyl, (ii)

10 alkenyl, (iii) alkoxyalkyl, (iv) cycloalkyl, (v) phenyl, (vi)
pyridyl, (vii) furanyl, (viii) substituted or unsubstituted 4-
methoxyphenyl, 4-fluorophenyl, 3-fluorophenyl, 4-ethoxyphenyl,
4-ethylphenyl, 4-methylphenyl, 4-trifluoromethylphenyl, 4-
pentafluoroethylphenyl, 3-fluoro-4-methoxyphenyl, 3-fluoro-4-

15 ethoxyphenyl, 2-fluorophenyl, 4-methoxymethoxyphenyl, 4-
hydroxyphenyl, 4-t-butylphenyl, 1,3-benzodioxolyl, 1,4-
benzodioxanyl or dihydrobenzofuranyl wherein the substituent
is selected from alkoxy, alkoxyalkoxy and carboxyalkoxy, (ix)
heterocyclic (alkyl), (x) arylalkyl, (xi) aryloxyalkyl, (xii)

20 (N-alkanoyl-N-alkyl)aminoalkyl, or (xiii)

alkylsulfonylamidoalkyl, R, is substituted or unsubstituted



. R6 is |

fl uor o- 4- met hoxyphenyl, 3-fluorophenyl, 2-fluorophenyl,

3f | uor o- 4- et hoxyphenyl , 4-net hoxynet hoxyphenyl, 1, 3benzodi oxol yl,

1, 4- benzogipwsamis or di hydrobenzofuranyl wherein the subspictkiR9i/247%6
selected from |l oweral kyl, s hal oal kyl, al koxy, al koxyal koxy and

car boxyal koxy, R2 is substituted or unsubstituted Z, 3-benzodi oxol yl,

7- met hoxy- 1, 3benzodi oxol yl, 1, 4-benzodi oxanyl, 8-nethoxy-1, 4-benzodi oxanyl,
di hydr obenzof uranyl, 4- nethoxyphenyl dlnethoxyphenyl fl uor ophenyl or

di f | uor ophenyl mhereln t he substltuent is to selected fromloweral kyl,

al ko halo n an s R6. S(O 2-N R10- wherein R0 is alk Iene
s gmg B?Q? 1ﬂ§?gﬁfiyb “MSERS Véﬂk?#E%P;ﬁgF8§Pﬁ8}yahk9r anh R21 Ys

| ower al kyl , hanaIkyI or al koxyal kyl . Anot her nost highly preferred
enbodi neRnzodickenyhyeAtinehheByrs , - benpodndxaehyfiernmula T or Il wherein n
+1s 0, Ris -C(O2-Gwherein Gis hydrogen or a carboxy protecting group, Z

is CHZdlhf&rbEeﬁH@ﬁﬁt&Hde géngaﬁugﬁaylut@dmétﬂgk995¥99§nyl 3
fluoro-4 nethoxypheny , | uor ophenyl; ~2-f uor ophenyl ,

fl uoro- xyphen thox p nzodi oxgl yl,

1, 4 ben bt SRRIPESE by AR B SRbRRYFan Qeﬂﬁivsrﬂbﬁﬁwiuagﬁ feht Ra
selected fron1|omeralky| WO 02/11713 26 PCT/USO1/2.1711 hal oal kyl,
aIkde,CéDkoRgalWbayeandRsaiboaikykeny,aﬁﬁ Rs $sbsRitU{RA20N-unkebst ht ut ed
1, 3- benzodi oxol yl, 7-methoxy-1,3 benzodi oxolyl, 1,4-benzodioxanyl,

8- met ho nzogi.Qx b n 4+ enyl ,
dinetho%ibh%ﬁ% g#go?géhgﬁ Xgig ?Eé%%g%ﬁeﬁngm%§§%?%§¥ﬁg substltuent
is selected fron1|omeralky|, al koxy and hal ogen and R3 is R4 C(O) - R5-

wher ei nh&boaskypl kyhtkexgadkRd,i balBalkoRE2) Rylwharein RiFleikglkyl and R12
is selected fromaryl, am noal kyl, trialkylaninoalkyl and heterocyclic. io

AnOtherh@Eé%oB%SbiM ph§&§6k991ﬁ9@0dhﬁﬁ8&65 a&ﬁﬁohmkgmtlgﬂdls a compound of

formula | or wherein n is 0, is - wherefn Gis hydrogen or a
carboxy, p n Zis Rl is Iomeralkyl al kenyl ,
heterocycﬂuéﬁ¥% %3??a9§§%|oxya|ky| aryal kyl, aryl,

(N-al kanoyl - N-al kyl ) am noal kyl, Zs or alkglsulfonylanldoalkyl and R3 is
R4- O - R5- &h@?h?ﬁ mst|§oaﬁkyr@ﬁ@raﬁd RabpdipRnt) OR1ENE inMeneinanRligs and
R12 are independently selected fromal kyl, aryl, hydroxyal kyl, al koxy,

a compound of formula I or II wherein n is 0, R is —C(sz—G

wherein G is hydrogen or a carboxy protecting group,

tetrazolyl or -C(O)-NHS(O), R, wherein Rq¢ is loweralkyl,
haloalkyl or aryl, Z is -CH2-, R1 i1s (i) loweralkyl, (ii)

15 alkenyl, (iii) heterocyclic(alkyl), (iv) aryloxyalkyl, (v)
arylalkyl, (vi) aryl, (vii) (N-alkanoyl-N-alkyl)aminoalkyl, or
(viii) alkylsulfonylamidoélkyl, R, is substituted or
unsubstituted 1,3-benzodioxolyl, 7-methoxy-1,3-benzodioxolyl,
1,4-benzodioxanyl, 8-methoxy-1,4-benzodioxanyl,

20 dihydrobenzofuranyl, benzofurnayl, 4-methoxyphenyl,

dimethoxyphenyl, fluorophenyl or difluorophenyl wherein the



am noal kyl, trial kyl am noal kyl, and heterocyclic, with the proviso that one

or R11 and R12 is alkyl. 20 Another nost highly preferred enbodi nent of the

i nvent i orwo®2a@1maenpound of formula | or Il wherein n is Opc#ussi2&i- . WO

02/ 11713 27 PCT/USOL/ 2~71G and R3 is R4-C(O-R5- wherein Rg is (R11l) (R12) N

as defined therein and R5 is al kyl ene. Another nost highly preferred

enbodi nent of the invention is a conpound of fornmula | or Il wherein nis

0, Zis -CH2-, s RlL is loweralkyl, apg R3 is R—-C(O-R5- wherein R4 is

(R11) (R12) N- as defined therein and R5 is al kyl ene. Anot her nost highly
preferr odinent of the ingventiop is conpound of fornmula T or Il

. wher ei ng‘%kﬁ?tsn&ferztijss- e—‘?t‘?é EEO%I £Cé‘ﬁ?ﬁ$1]é§ﬁ%l' Rlkexyrserd dakegenherein R4

is so (R11)(R12) N as defined therein and R5 is al kyl ene. Anot her nopst

hi ghl y 3r@fR3 rietl Rarb@ P hrels - ovheheln Rents oalkgleneoapduRd o fornula | or

-1l whereinnis 0, Zis -CH2-, RL is heterocyclic (alkyl), and R3 is

ol kyl eng e e oot hy S SLbr O of 5 SHb00I Rnt “bf TRe™ hvention 15 2

compound of formula I or Il wherein nis O, Zis -CH2-, Rl is aryl oxyal kyl,
and R3 3uyFRILKYI0) -IRBdrewgs Byl RdallsoxR1 13RI Neyhs defined therein and R5
is al kyl ene. 20 Anot her nost highly preferred enbodi nent of the invention

is & compoume, NimisaUkgl | oF Thcabsebni@ is 0, Zis -CH-, WD 02/11713
28 PCT/USO01/2. ~71f~ Rl 1s arylalkyl, and R3 is R4-C(O)-R5- wherein R4 is
(Rll)(Rlz)NIﬁ%%ﬁE¥l§§@ %£§%€%£Efg¥kg§ é£b§é¥¥éﬁge¢f the invention is

a compound of formula I or II wherein n is 0, R is -C(0)2-G

wherein G is hydrogen.or a carboxy protecting group,
tetrazolyl or -C(O)-NHS(O),yRq¢ wherein Rig is loweralkyl,

10 haloalkyl or aryl, Z is -CH2-, Ry is (i) loweralkyl, (ii)
alkenyl, (iii) heterocyclic (alkyl), (iv) aryloxyalkyl, (v)
arylalkyl, (vi) (N—alkanoyl—N—alkyl)aminoalkyl, or (vii)
alkylsulfonylamidoalkyl, (vii) phenyl, or (ix) substituted or
unsubstituted 4-methoxyphenyl, 3-fluoro-4-methoxyphenyl, 3-

15 fluorophenyl, 3-fluoro-4-ethoxyphenyl, 2-fluorophenyl, 4-
methoxymethoxyphenyl, 1,3-benzodioxolyl, 1,4-benzodioxanyl or
dihydrobenzofuranyl wherein the substituent is selected from
loweralkyl, haloalkyl, alkoxy, alkoxyalkoxy and carboxyalkoxy,

R, is substituted or unsubstituted 1,3-benzodioxolyl, 7-

20 methoxy-1,3-benzodioxolyl, 1,4-benzodioxanyl, 8-methoxy-1,4-

benzodioxanyl, dihydrobenzofuranyl, 4-methoxyphenyl,



Anot her nost highly preferred enbodi nent of the invention is a conmpound of
formula | or Il wherein nis 0, Zis -CH2-, s RLis aryl, and R3 is

R4-C(O -Ryomhgigin R4 is (R11~(R12)N as defined therein B 128716
al kyl ene. Another nost highly preferred enbodi ment of the invention is a

conpound of forrmula | or Il wherein nis 0, Zis -CH2-, Rl is

(N-al kanoyl - N-al kyl )am noal kyl, and R3 is Rg-C(O -R5 so wherein R4 is

(R11) (R12) N- as defined therein and B3 i s al kyl ene. Anot her nost highly
preferred enbodi nent of the invention'is a~conmpound of fornula I or |
wherein nis 0, Zis -CH2-, Rl is al kylsulfonyl am doal kyl, and R3 is

. R4- C( O) SiRBet hpsyRhADYS / Ri1P§rPRM5WﬂQ1QFMdlééuﬁ’éfPPH@&Ytlhé’P@Fﬁl&thRS i's

al kyl ene. A particularly preferred conpound of formula | is a conmpound of
for mul astibktiatiseackiewsedecABE- G26m 1oWBrdakil7131R®xyNahkdl hBCHHE8UL/ 2-1 71 G
. Conmpounds of formula I, IT, and Il may be synthesized by 5 nethods

provi de NggoMmDRLY d )R nt akl.an ; Sek) 09,0 955,
P e VERENRGOTEDRE s NK& 1 PR wBERiRAR 01 150 Rt 1ie OREAR DOP

February 4, 1997, U. S. patent application Serial No. 08/600, 625 flled
Febr uariowsralbyé, uhsloa&%fﬁt, agispwatlm Sérilep lexvedkad7, 998l £ ed Zo
August 2, 1995, U. S. patent application Serial No. 08/442,575, filed My
30, ﬂ995rywa$kymah&ﬂtR@gpﬁbc&bh&ma$kyualthoaQ&&334alkbxybﬂkgd,Novenber 4,
1994, and U.S. patent application Serial No. 08/293,349, filed August 19,
1994, t di scl gsures .of whi.ch_are enel i ncorporated by reference. 15

O her ES} §505H83$H&||ﬁr - rrgcggto% gntagonlst may

Another yet more preferred embodiment of the invention is
a compound of formula I or II wherein n is 0, R is -C(0)2-G
wherein G is hydrogen or a carboxy protecting group,

10 tetrazolyl or -C(O)-NHS(O),Rq,g wherein Ry is loweralkyl,
haloalkyl or aryl, 2 is -CHp-, Ry is (i) substituted or
unsubstituted 4-methoxyphenyl, 3-fluoro-4-methoxyphenyl, 3-
fluorophenyl, 3-fluoro-4-ethoxyphenyl, 4-methoxymethoxyphenyl,
1,3-benzodioxolyl or 1,4-benzodioxanyl wherein the substituent

15 is selected from loweralkyl, haloalkyl, alkoxy and
alkoxyalkoxy, (ii) loweralkyl, (iii) alkenyl, (iv)
heterocyclic (alkyl), (v) aryloxyalkyl, (vi) arylalkyl, (vii)
(N-alkanoyl-N-alkyl)aminoalkyl, (viii)

alkylsulfonylamidoalkyl,or (ix) phenyl, R, is substituted or

20 unsubstituted 1,3-benzodioxolyl, 7-methoxy-1,3-benzodioxolyl,

1,4-benzodioxanyl, 8-methoxy-1,4-benzodioxanyl,



WO 021 11713 30 PCT/ USQOL/ 2~71G be used, such as those disclosed in U S

Pat ent Nos. 6,048,893, 6,017,951, and 5,998,468. The term"inhibit" is
defi ned twoippginsle its generally accepted neani ng whi ch i petades716
preventing, prohibiting, s restraining, and sl ow ng, stopping or reversing
progression, or severity, and holding in check and/or treating existing
characteristics. The present nethod includes both nedical therapeutic
and/ or prophylactic treatnent, as appropriate. The methods of the present
invention are useful in nmen as ~o0 we as in wonen. Preferably, however,

t he met hods_of the present invention are useful in nmen, nore preferably nen
. with prvsiteck urgpel aift 1LY RRRNbnpotmdhorvetmita 1, 11, and
1l to treat cancers can be denonstrated according to the method 15

descri bethiaoropher® 1 nor | divEbtorGhdiBpl wi&Bd)n Typesulodt Canerr iwacl udes

. primary cancer such as breast, prostate, |ung, kidney, thyroid, nyel ong,

| ynphonge 1 S&F £QNBroR ST SPSAL LR, AL LYaEHhAM A THEeRDL A tiy; 0f s t he conmpounds
of the invention to treat 20 'nhociception can be denonstrated according to
t he method described in J. Pharmacol. Exp. Therap. 271 156, (Z994). The
conpourfttsK Y ¢HEPPREL eP¥ Rever?) amiV £Bal beRugedwharehe R1WG-92/ 11 713 31
PCT/USO1 /2-471 G formof salts derived frominorganic or organic acids.
These salkpldne] ude bytiaweraptyl| nhiedaipylheafrblpmipgl asetate, adipate,
alginate, citrate, aspartate, benzoate, benzenesul fonate, bisulfate,
butyrate,.c horate, 5 c hor sul f onat e, . di gl uconat e,

oyc] opdi LePFOpToHal b 2 HodRey | ol 1arerabEhhnebotrobath: o susrebishoat e,
gl ycer ophosphat e, hem sul fate, heptanoate, hexanoate, funarate,

hydr ochhorhaeea hyekpbliopi de, hydroi odi de, 2-hydroxyet hanesul f onat e,

| actate, nal eate, nethanesul fonate, 1o nicotinate, 2-naphthal enesul fonate,

oxal at e, PaNRAL Ener yet more preferred embodiment of the invention is

a compound of formula I or II wherein n is 0, R is -C(0)2-G
10 wherein G is hydrogen or a carboxy protecting group,
tetrazolyl or -C(O)-NHS(O),Rq¢ wherein R;. is loweralkyl or
haloalkyl, Z is -CHz-, R1 is loweralkyl,alkenyl, heterocyclic
(alk&l), aryloxyalkyl, aryalkyl, aryl, (N-alkanoyl-N-
alkyl)aminoalkyl,, or alkylsulfonylamidoalkyl, and R3 is Rgq-
15 C(0O)-R5- wherein Rg is alkylene and R4 is (R11) (R12)N- wherein
Ry7 and R,, are independently selected from alkyl, aryl,
hydroxyalkyl, alkoxy, aminoalkyl, trialkylaminoalkyl, and
heterocyclic.
A still more preferred embodiment of the invention ig a
20 compound of formula I or II wherein n is 0, R is

-C(0) 2-G wherein G is hydrogen or a carboxy protecting group,



pecti nate, persulfate, 3-phenylpropionate, picrate, pival ate, propionate,

succinate, tartrate, thiocyanate, ptoluenesul fonate and undecanoate. Al so,

t he basi cyiy qafi@gagncont ai ni ng groups can be quaterni zed w tpprauel28gents as

i 5 | oweral kyl halides, such as nethyl, ethyl, propyl, and butyl chloride,

brom des, and iodides; dialkyl sulfates |Iike dinmethyl, diethyl, dibutyl,

and di anyl sulfates, |long chain halides such as decyl, lauryl, nyristyl and

stearyl chlorides, brom des and iodidgs, aralkyl halides |ike benzyl and 2o

phenet hyl brom des, and others. Water or oil-soluble or ~ dispersible
products are thereby obtained. Exanples of acids which may be enpl oyed to

. form YEro2reiyizoso-pdée) NBE10) 2R121WPLTEAEr Fasedfi ¢AMPY2&EYpPEDbl e acid

addition salts include such inorganic acids as hydrochloric acid, sulphuric

actd andaphaskher! e ac! dcand, Speh, argdnke Raida as axalibcracideqmaleric

.acid, succinic acid and cifric acid. s Basic addition salts can be prepared

.in situ during the final isolation_and purification of the conpounds of

f or nul ametherypEpaYatr ey Ehyorepbeniia -t Re feapBeRPENY lactdethyYLPds ¥ilth a

sui t abl e base such as the hydroxide, carbonate or bicarbonate of a

phar maceutiré &llhpraceepiyabhenyet ak -pahtad labree thylbhamydni a- or an organic

primary, secondary or tertiary am ne. Such pharmaceutically acceptable

salts i i m ,Ans 4b alkali and

R R e B e o e vl

magnesi ym al_ym n salts and the |ike, as | .as.nontaoxic 15 amoni um

st o7 Y RMGHPLIL ard 12 REHECRIEREYY Pirc Cadg COBIR ORI S £ ed t o

anmoni um tetramet hyl ammoni um tetraet hyl ammoni um et hyl ami ne,

di met hyWheiredn thiensubpgtatieat tiei eelplcariondroat tkeniyne a liodyelléokiyke.

O her representative organic am nes useful for the formation 20 of base

addi t i ogngakbspoRreRUkR e, ety ambReraQliiil enadiiaman@&engtihanakam ne,

di et hanol am ne, piperazine and the |like. The conpounds of formulas I, 11

and IIIh%E%r%%%%&Hcf %1kyl), (v) aryloxyalkyl, (vi) arylalkyl, (vii)

10 (N-alkanoyl-N-alkyl)aminoalkyl, (wviii)

alkylsulfonylamidoalkyl,or (ix) phenyl, R, is 1,3-

benzodioxolyl, 1,4-benzodioxanyl, dihydrobenzofuranyl,
benzofuranyl, 4-methoxyphenyl, dimethoxyphenyl, fluorophenyl

or difluorophenyl and R3 is Rg4-C(0) -Rg- wherein Rg is alkylene

15 and Rg is (R11) (R12)N- wherein R,4 and R, are independently

selected from loweralkyl, aryl, arylalkyl, hydroxyalkyl,
alkoxy, aminoalkyl, trialkylaminoalkyl, or heterocyclic.
Another still more preferred embodiment of the invention

is a compound of formula I or II wherein n is 0, R is -C(0)2-G

20 wherein G is hydrogen or a carboxy protecting group,

tetrazolyl or -C(O)—NHS(O)2R16 wherein R;, is loweralkyl or



WO 02/11713 33 PCT/USOL/ 2-1716 . antagoni zi ng endot helia in humans or ot her
mammal s. Total daily dose admnistered to a host in single or divided doses

may be i nyaeyniis, for exanple, fromO0.001 to 1000 ny/ kg pegyswer@hy daily
and nore usually 0.1 to 100 ng/ kg for oral 5 adm nisteration or 0.01 to 10

ng/ kg for parenteral adm nisteration. Dosage unit conpositions may contain
such anmounts of submultiples thereof to make up the daily dose. ,
Pharmaceutical fornulations may be ppepared by procedures known in the art.
The amount of active ingredient that my be to conbined with the carrier
materials.to Erfduce,a single dosage formwl | varx deEending upon_t he host
. treat ed*@hA2+REL paft FEur SH2rodBlof SadAVRFELEY At i Bhkeny lwi PREBEOGHAREST 00d,
however, that the specific dose |level for any particular patient wll
depend (pdkyd) yastelyxphlkdlf astolslkptl udivnglkhgogttivity of the specific
. conpound enpl oyed, the age, body weight, general health, sex, diet, tine of
adm ni s | on. of ¥ I L Ok of retion, drug
conbina%?%ﬁ?s%ﬂﬁn§%g£§%0e??gglgP§Fﬁéﬁégggggéﬁg§ldiggéégfﬂn Ergoing t her apy.
20 The Cfnpounds of the present invention nay be adm nistered.orally,

buccal | §-kpRYant¥t al Ry, 18ubt P nBBBREPYLOBY 1V Anal af FBANERAAYXapEEt al | y, or
topically in dosage unit WO 02/11713 34 PCT/USOL/ 2. 1716 formul ati ons

contzAi na‘anﬂya%u@ﬂ&&ea@gnpwBéhgogaeaggf,euaLﬁgkh&g@ﬁ@ﬂ gbl e carriers,

adj uvants,” and vehicles as desired. Topical admnisterati6n may al so
i nvol ve .t he gse of tr nsggrnal gdniﬂistera%ion such as transdermal patches
or s i ontBphBPEEPRenELr cESUOTRREERY In Bar SHELPRFCRECHEL 42 REr BRntPnREudes
subcut aneous i njections, intravenous, intranuscular,

C(0) -Rs~ wherein Ry is alkylene and Rg is (R171) (R12)N- wherein

R4 and R, are independently selected from loweralkyl, aryl,

arylalkyl, hydroxyalkyl, alkoxy, aminoalkyl,
10 trialkylaminoalkyl, or heterocyclic.

A most highly preferred embodiment of the invention is a
compound of formula I or II wherein n is 0, R is -C(0)2-G
wherein G is hydrogen or a carboxy protecting group, Z is -
CH2-, Ry is substituted or unsubstituted 4-methoxyphenyl, 4-

15 fluorophenyl, 2-fluorophenyl, 4—ﬁethylphenyl, 4-
trifluoromethylphenyl, 4-pentafluoroethylphenyl, 4-
methoxymethoxyphenyl, 4-hydroxyphenyl, 4-ethylphenyl, 1,3-
benzodioxolyl, 1,4-benzodioxanyl or dihydrobenzofuranyl
wherein the substituent is selected from alkoxy, alkoxyalkoxy

20 and carboxyalkoxy, Ry is 1,3-benzodioxolyl, 1,4-benzodioxanyl,

dihydrobenzofuranyl, benzofuranyl, 4-methoxyphenyl,



. convent

intrasternal injection, transcutaneous, intradermal, or infusion
techni ques. Injectable preparations, for exanple, sterile injectable to

aqueous ofyohAFAGNOUS suspensions may be fornul ated accor¢§qgmﬁg}h9@ known
art using suitable dispersing or wetting agents and suspendi ng agents. The

sterile injectable preparation may al so be a sterile injectable solution or

suspension in a nontoxic parenterally acceptable diluent or solvent, for is

exanpl e, as a solution in 1,3-propangdiol. Among the acceptable vehicles

and solvents that may be enployed are water, Ringer s solution, and

isotonig_sodiun1chloride solution. Tn addition, sterile, fixed oils are
OREFhyx¥RprBYed Adugrephesit or duSperarrgerydi @rc Rar 16nR4 -pur pose

20 an.y bland fixed oil may be enpl oyed including synthetic nono or

di gl yceri(dgsrs Tnwnddeihons fiat bykgteds suahrasiel qirG 13Gird Sf)nnd wheeeiin t he

. preparation of injectables. WO 02111713 35 PCT/ USO1/2-1716 Suppositories

for rectal adm pisteration of the dru an b repared b 1 xi ng the drug
wth a Bant BPelhontFe: {BUPRETEREEYoRE 160ERaL oD OR EIAREY tand
pol yet hyl ene glycols which are solid at ordinary tenperatures but |iquid at

the rectal sphetperahgke anghwy briferetar empBltimeRtt B reet ymvand kel ease
the drug. Solid dosage forns for oral adm nisteration may include capsul es,

tabl ets, _pill ers, c.and granul es...ln.such _soli,d dosage forns, the
acti%e %8n808§5p§g§gb8%agﬁF? awﬁtﬁrégltghF5§§P Snésiﬁer%'&ﬁlﬁggﬁ)gﬁgh as
sucrose | actose or starch. Such dosage fornms may al so conprise, as is

nor nal pheteiveG addhyidongkensobstacesbosyhexotkan ingetrotipy| Zedss - e. g.

| ubricating agents such as magnesi um stearate. In the case of capsul es,

t abl et scugnd pFlﬁg,sthtﬁeaeaa ber hsiBYtak 8085 scqR 3G el ari ng agents.
Tablets and pills can additionally be prepared with enteric coOatings.

fluorophenyl, 2-fluorophenyl, 4-methylphenyl, 4-
trifluoromethylphenyl, 4-pentafluoroethylphenyl, 4-

10 methoxymethoxyphenyl, 4-hydroxyphenyl, 4-ethylphenyl, 1,3-
benzodioxolyl, 1,4-benzodioxanyl or dihydrobenzofuranyl
wherein the substituent is selected from alkoxy, alkoxyalkoxy

and carboxyalkoxy, R, is 1,3-benzodioxolyl, 1,4-benzodioxanyl,
dihydrobenzofuranyl, benzofuranyl, 4-methoxyphenyl,
15 dimethoxyphenyl, fluorophenyl or difluorophenyl and R3 is Rgq-
C(0O) -R5- wherein Rg is alkylene and Rg is (Ri71) (R12)N- wherein
Rqq is loweralkyl and Rq, is aryl.
Another most highly preferred embodiment of the invention
is a compound of formula I or II wherein n is 0, R is -C(0)3-G

20 wherein G is hydrogen or a carboxy protecting group, Z is -

CH2-, R1 is substituted or unsubstituted 4-methoxyphenyl, 3-



Li qui d dosage fornms for oral adm nisteration may include pharmaceutically
accept abl e enul si ons, sol utions, suspensions, syrups, and elixirs

cont ai ni ngoioper#iz di | uents comonly used in 20 the art, sugpraseMabRy. Such
conpositions may al so conprise adjuvants, such as wetting agents,
enul si fying and suspendi ng agents, and sweetening, flavoring, and perfum ng
agents. WO 02/11713 PCT/ USO1/ 2-4711 36 The conpounds of the present
invention can also be admnistered inzthe formof |iposones. As is known in
the art, Iiposones are generally derirved from phospholipids or other lipid
substanf osones._ar nmono- or_5 nulti-lanellar hydrated

. liquid c$9%¥ T?ﬁ&°§¥Bﬁ8P¥Eer%egxPﬂr%ﬂh%ﬁﬁ%ou% freBPEAPLARYL nod=t oxi c,

phy5|ologlcally accept abl e and netabol i zable |ipid capable of form ng
| i posongluerer beetbedyrTanypr e enetbonpost horpshényll i ppsare forn1can
- contain, in addition to a conpound of the present invention,

st abi | i Befisod P5RSBFVAL L YESheRXEEPOLALS1 &R0 d:l(r K& erred |ipids
are the phosphollﬁ$ds and phosphatld ? chollngg Fec?% ?ﬁ§€£§%oth nat ur al

and sy h o for | POSPITES kno he_art. See, for
exanplg%ﬁ§$%§03g$é %§88£ﬁé?ﬁ% l?n %£$?t%ﬁbf5%v T%@FE kytv, 15 Acadenic
Press, New Yor k, 19761 . 33 et seq. A representative solid dosage
for® flR %%Hﬁﬁ#e a%k@%ﬁie@ b@xﬁa%b®%ﬂl@ndc@@pb@xrslkﬁbypoﬂgdlgf t he
invention: 350 ww Starch, Pregelatinized, NF 500 ww 20 Nlcrocrystalline

Cel | ul 08@m N4 VW Wiile th ounds of the
i nvention can be adﬁ?%gﬁ%gF%d9MQ€é§Ogsﬁfg%%WQ%/?%ﬁ#X%Ol 2m9 - the sol e
active thera eutlf%fgent the can al so be used in conmbination with one or
mor e Cob??ﬁﬁéhﬁﬁﬂ agent & bergeflogganyl, 8-methoxy-1,4-benzodioxanyl,

dihydrobenzofuranyl, 4 -methoxyphenyl, dimethoxyphenyl,
fluorophenyl or difluorophenyl wherein the substituent is

10 selected from loweralkyl, alkoxy and halogen and R3 is Rg-
S(0)2-N(R21) ~-R10- wherein Rjg is alkylene, Rg is loweralkyl,
haloalkyl, alkoxyalkyl or haloalkoxyalkyl and Rp1 is
loweralkyl, haloalkyl or alkoxyalkyl.

Another most highly preferred embodiment of the invention

15 1s a compound of formula I or II wherein n is 0, R is -C(0)2-G
wherein G is hydrogen or a carboxy protecting group, Z is -
CH2-, R1 is substituted or unsubstituted 4 -methoxyphenyl, 3-
fluoro—4—methoxyphenyl, 3-fluorophenyl, 2-fluorophenyl, 3-
fluoro-4-ethoxyphenyl, 4-methoxymethoxyphenyl, 1,3-"

20 benzodioxolyl, 1,4-benzodioxanyl or dihydrobenzofuranyl

wherein the substituent is selected from loweralkyl,



anti cancer drugs or nethods including, but not imted to, hornonal agents,
such as leuprolide (Luprori ); gonadorelin s antagonists, such as goserelin
(Zol adex~oandiabarel i x; bical utam de; nilutam de; qutanb@@ﬂSyhigﬂin D;
vitam n D anal ogues; estrogen and estrogen anal ogues, such as

di et hyl sti bestrol; predni sone; hydrocortisone; ketoconazole; cyproterone
acetate; progesterone; 5-al pha reductase to inhibitors, such as
finasteride; bone-seeking radionucli,des, such as samarium (Quadranet~),
strontium (Metastron~), and iasrhenium external beamradiation, including
t hree d%nf S|onfl cogfornal radi ation; brachytherap X which is the

. i npl ant 3¢+ BRLEY L r o aﬁva@l§@§H§lﬁP¥¥c?P§ Fﬂ¥ﬁo¥ﬁé b@§¥taﬁg;l§5 nmonocl onal
anti bodi es such as trastuzunab (Herceptin~); anti angi ogenic agents such as

t hr ombosppadi fype@t bdeyatukEL neLeag: 1”§t5é5288£§k592i0t$'Bé%ﬁok hi bytors;

- farnesyl transferase inhibitors; chopenes ur okl na pl asm no en
actlvatBr $lblt€ $: g % E\ 8§n acti recept or blockers t05|s 20
i nducer $TER1 6P Ve an S tPFIRY r %FBB ¥rds pPQPFﬂGﬁ?E@ such
as cis- platlnun1and car bo-pl ati num taxane class agents, such as d00|taX|I

and pacfibgsroberzefunasyilnes -meNmoRepheny, 381 REThoSMEheryl genctyt abi ne;
adri anyci n; doxorubi cin; daunorubicin; mtoxantrone; vinblastine;

VInoglsfl@@rop@@ﬁpltabla@flubtaghéﬁ?m whOPE £CEA: SubbHOEAQUAACES;
interferons; cytoxan; nethotrexate; s cytoklnes such as IL-2; PPAR

di
2aon! <t seagebace i FERLLLI 0610 Q0RS T ShNRRLLIRSRATS o er oo

gene-t herapy based therapeutics, |nclud|ng sense and anti-sense genes;
chol est €£9) ~-Ronevhegednuls, isushkudehevasdaRinisprByvast Bl ph)N-t shanein
sinvi statin; bisphosphonates osteoprotegrin; and antibodi es, both

monoc! oRal 8 Ycﬁﬁaahezaﬁé'989¥c€8&p£§9mréﬁ&?”“8&§885§ﬁ§1

ant i body= oupled cytotoxi c“agents; antib

trialkylaminoalkyl, and heterocyclic.

10 Another most highly preferred embodiment of the invention
is a compound of formula I or II wherein n is 0, R is -C(0)2-G
wherein G is hydrogen or a carboxy protecting group, Z is -
CH2-, R1 is loweralkyl,alkenyl, heterocyclic (alkyl),
aryloxyalkyl, aryalkyl, aryl, (N-alkanoyl-N-alkyl)aminoalkyl,

15 or alkylsulfonylamidoalkyl, and R3 is Rg- C( 0) -Rs- wherein Rg

is alkylene and R4 is (R11) (R12)N- wherein Rqq and Ry, are

independently selected from alkyl, aryl, hydroxyalkyl, alkoxy,
aminoalkyl, trialkylaminocalkyl, and heterocyclic, with the

proviso that one or Ry, and Ry, is alkyl.

20 Another most highly preferred embodiment of the invention

is a compound of formula I or II wherein n is 0, Z is -CHp-,



coupl ed radi onucl eoti des; viral-vector delivered agents; vaccines directed
at protein, carbohydrate, or nucleic acid 15 targets; am nogl utethim de;
and sur anyg.o2/[irese conbi nati ons can be adm ni stered as sepgraisfi2erie
conpositions or as a single dosage formcontaining both or all agents. Wen
adm ni stered as a conbi nation, the therapeutic agents can be fornul ated as
separate conpositions, which are zo given at the sane tine or different
tines, or the therapeutic agents can,he given as a single conposition. In
addltlon t he conpounds invention can be used in WO 02/11713 39
PCT/USOl/% t 716 COﬁbl? &lon w fh one or z co-t herapeutic _agents which

. i npede MY BantS|1B4s5C(Quch5asWBstrdfeRs, 1Bi sPrdspRonalasasaf8t&8efogen
receptor nodul ators, such as ral oxifene, and calcitonin. s The conpounds of
t he inveméf@ﬂncamdangingoaakyyebg,adninistered i n conmbination with surgery,
- such as radi cal prostatectony, cryot herapy, transurethral resection of the

prostate as an uvant i . or.to surgery as a neoadjuvant
agent. io TH§H%€P$EnPOﬁE, Bﬁgeﬁgﬁ e5¥e§o§ﬂb9ﬁbﬂgn5f éemﬁFXﬁnﬁFQnof
public concern incl ude, but are not limted to, post nenopausal
osteopo%%s@sCO@N@ﬁn@cpénﬁopaﬂﬂénEsOlséﬁlWbevgﬂeoponasps Zpasi eflig-,
undergoi ng long-termtreatnent of corticosteroids, side effects from

gl uepcogy i £i ﬁo@érgmw dahd ReabRpLe (BRLREN! gnsuLEAT kYU kT om Cushings' s
syndrone, gonadal dysgenesis; periar i cular 8rosions 1n Fheumatoi d

arthritis, osteoarthrltls Paget's di sease, osteohalisteresis,

ost eormfB&1 h (Rhgblr caFcepfansf kherghaneyd Bst éspemk¥lene -to bone
net ast ases, periodontal disease, hyperparathyrvidism zo osteroperosis from

Lupron t her apyot Rad abatvatbany prbrefréhesppeanfehtoBs Bhe ¢hacactshi zed
by bone loss, resulting froman 1 nbal ance between the degradati on of bone

(bone is a compound of formula I or II wherein n is 0, Z is -CHp-

‘R1 is alkenyl, and R3 is R4-C(O)-R5- wherein Rg is
10 (R11) (R12)N- as defined therein and Rg is alkylene.

Another most highly preferred embodiment of the invention

is a compound of formula I or II wherein n is 0, Z is -CHp-,

R1 is heterocyclic (alkyl), and R3 is

Rg-C(0O) -R5- wherein R4 is (Ry1) (R12)N- as defined therein and
15 Rg 1is alkylene.

Another most highly preferred embodiment of the invention

is a compound of formula I or II wherein n is 0, Z is -CHp-
R1 is aryloxyalkyl,'and R3 is R4-C(0) -R5- wherein Rg is
(R11) (R12)N- as defined therein and Rg is alkylene.

20 Another most highly preferred embodiment of the invention

is a compound of formula I or II wherein n is 0, Z is -CHp-



WO 02/11713 40 PCTIUS01/2-1716 resorption) and the formation of new healthy
bone. This turnover of bone continues normally throughout |ife and is the
mechani srwby2mmigh bone regenerates. However, the conditi eag&khpbeds above
will tip the bal ance towards bone | oss such that s the anmpbunt of bone
resorbed is inadequately replaced with new bone, resulting in net bone

| oss. Exanpl es Studies were perforned on nmale subjects with asynptonmatic
~.0 hornone refractory prostate cancgg with rising PSA levels and on nale
subjects with synptomati c hornone refractory prostate cancer with rising

PSA | evel s, and in. Subjects in the phase Il studies had castrate |evels
. of testfg]st](ﬁ o?%ypf%ﬁfﬁﬁf 'Ji’fﬁg ﬁ% PhaRhec P boRe i WeerseRtRenisvia | euprol i de

(Lupron'~) or 15 goserelin (ZoladeX }, or via surgical castration. Subjects
recei vetRABT(RRY) M @b adebbnedhehéobloving resis sekplsgaducted: ABT-627
-was forrmulated in 2.5 and 10 ng doses. An oral liquid fornul ation of

ABT- 627 was repared as follows: 1 20 / ABT- 627, 50% gl ycerin, 140
al cohol , andﬂ&%ggg? %%ﬂ?h%h%Yd%@%%%rﬂ%$ee%g%€}%?%9i% dthR Hewekt 1ep
recogni zed or putative biochem cal markers of WO 02111713 41 PCT/ U S01
1271 G se2umpreeft REi Bermale been LEedhevehpnntbs @r eat ient CHf-,
individuals with prostate cancer. Anong these nmarkers are serum Prostate

Speai Tiry A e ( ot r$eL4MACk (o PhosPhah ase; | B e[l e?‘ﬁ;ﬁ %%ﬂr@? ked by a

Chromagranin-A. As currently accepted,”s tavorable“trea

decrease or slower rate, of increase for PSA, acid phosphatase, and
Interléﬁ?ﬁ%% I itRerein and Rs5 is alkylene.

Another most highly preferred embodiment of the invention

is a compound of formula I or II wherein n is 0, Z is -CHy-,
R1 is (N-alkanoyl-N-alkyl)aminoalkyl, and R3 is R4-C(O) -R5-

10 wherein Rgq is (R11) (R12)N- as defined therein and Rg is
alkylene.

Another most highly preferred embodiment of the invention

is a‘compound of formula I or II wherein n is 0, Z is -CHop -,
R1 is alkylsulfonylamidoalkyl, and R3 is R4-C(0) -R5- wherein
15 R4 is (R11) (R12)N- as defined therein and R is alkylene.

A particularly preferred compound of formula I is a

compound of formula III, also known as ABT-627:



. saline WO 02/ 11713 PCT/ US01/ 2~71G 42 with

favorabl e response is marked by an increase in Chronmagrani n-A.  Serum
sanpl es were obtained fromsubjects during treatnent with the ET antagoni st
ABT- 627 iwganagfist o determne to PSA, acid phosphat ase, 'LF(@/Uﬂ'i'Eﬂl

Chr omagr ani n- A val ues. Prostate Specific Antigen Level Assay The ef?ect of
ABT- 627 admi ni steration on prostate specific antigen (PSA) levels in human
subj ect serum sanples s5 was determ ned using the procedure described in
the Chiron Diagnostics ACS: Centaur BSA2 Assay. This assay is a two-site
sandw ch i mmunoassay whi ch uses di re€C cheni | umi nescense and const ant
amounts of two antibodies. The first antibody, the Lite Reagent, is an

. affinity purified polyclonal sheep anti 20 PSA ant{Body | abel ed with
acridiniumester. The Lite Reagent is purchased

d-gs a 5.0 nL reagent pack
conprising the polyclonal sheep anti-PSA antipodyX3.1 fig) in buffered
sodi um azi de (0.1% The second

anti body, the Solid Phase, is a.nonocl onal noygse—anti - PSA anti body
covalently coupled to paraﬁgbné?F% partjcles./The Solid Phase is purchased
as a 25.0 nlL reagent pachi;ﬁpLLsino e wovakently s coupl ed nonocl onal
nouse anti-PSA anti body fig) injbuffdgred »alicoe with sodi um azi de

(O 10). The assay was perforned at Qdintile aboratories (Snyrna, GA)
usi ng Chiron Diagnostics ACS: Centaux Autonat¥®d Chem | um nescence Systens.

Briefly, a subject population was treated wiI acebo Zo or 2.5 ng or 10

ng of ABT-627. Bl ood sanples were coll ected, -d to adequately clot,
centrifuged at 1000 x g for 15-20 mnutes, a oreg at -20 Cif not
assayed within 48 hours. A cuvette was charged~3gequeptially with serum
Lite Reagent (50 ~L), and Solid Phase (250 ~L). esulting m xture was
i5 incubated for 7.5 mnutes at 37 C, separated, and treated with the
solution of Acid Reagent and Base Reaggnit to initiate the chem | um nescent
reaction. A direct relationship exists

Compounds of formula I, ITI, and III may be synthesized by
5 methods provided in commonly owned U.S. patent application
Serial No. 09/048,955, filed March 27, 1998, U.S. patent
application Serial No. 08/794,506, filed February 4, 1997,
U.S. patent application Serial No. 08/600,625, filed February
13, 1996, U.S. patent application Serial No. 08/497,998, filed
10 August 2, 1995, U.S. patent application Serial No. 08/442,575,
filed May 30, 1995, U.S. patent application Serial No.
08/334,717, filed November 4, 1994, and U.S. patent
application Serial No. 08/293,349, filed August 19, 1994, the
disclosureg of which are herein incorporated by reference.

15 Other suitable endothelin ET-A receptor antagonist may



bet ween the amount of PSA present in the patient sanple and the RLU s
(relative light units) detected. As shown by the 20 area under the curve

(AUC) in Yoadnen3d, the rate of increase of PSA in the sergp@EraRiPhese
decreases after the adm nsteration of ABT-627, denonstrating the

effectivness of ABT-627 as an WO 02/11713 43 agent for treating prostate
cancer. Acid Phosphatase Level s PCT/ US01/2-4711 The effect of ABT-627

adm ni steration on Acid Phosphatase 3yl evels in human subj ect serum sanpl es
was determ ned at Cplntlles Laboratorles usi ng the chem cal test described

in Sig ostlc Aci d. Phosphat CP) _Procedure No. 435. The enzyne
. Acid Pﬂgngﬁ seSP& %P? cEPQF?z $sg QSﬁgdﬁﬁlysﬁs BetanphNofapht hyl phosphat e

t o al pha-napht hol and inorganic to phosphate. The al pha-napht hol
i mredi abel¢8; 888t s6wPif, Past red BRO99&|,#680 produce a yell ow chronophore
- Wi th an absorbance maxi nrum at 405 nm The rate of increase in absorbance at

405 nmis difget hérﬂrﬁﬁﬁhib%a' Eodé@li?néat kYl &Mcwdteh@téagehera{%@ activity
was determned in the presence and absence of L 15 tartra the difference

b tbdtt hhttthI,bt
pﬁbﬂ?aﬁ%shéa,ﬁ G pedpBhSuich SrceBbeP S vERRs%G: Ruohyeer iRers27. "Bl ood

sanples were collected, allowed to adequately clot, centrifuged at 1000 x ¢
for 5.5-76sErpaninfut 889 BREWSNEr e4tEPPIRG OY| FeHerSABSapEaINESRiAN48 hours.
Assays were perfornmed on a Hitachi Spectrophotomer. A cuvette was charged
sequent bal kgvertibyACEndehgedtinglinl shepkepatgdragsrea®Ong2%14t3ng4 PCT/ U
S01 /2-1716
characteristics. The present method includes both medical
therapeutic and/or prophylactic treatment, as appropriate.
The methods of the present invention are useful in men as
10 well as in women. Preferably, however, the methods of the
present invention are useful in men, more preferably men with
prostate cancer.
The ability of the compounds of formula I, II, and III to
treat cancers can be demonstrated according to the method
15 described in J. Clin. Invest. 87 1867 (1991). Types of cancer
includes primary cancer such as breast, prostate, lung,
kidney, thyroid, myeloma, lymphoma, sarcoma, osteosarcoma, and
ovarian.
The ability of the compounds of the invention to treat
20 nociception can be demonstrated according to the method
described in J. Pharmacol. Exp. Therap. 271 156 (1994).

The compounds of the present invention can be used in the



described in the assay protocol, and serum (0.1 nlL). The m xture was
agitated and incubated for 5 mnutes, and an a absorbance (A} at 405 rim
(versus wiiDee/1ed3a reference) was read to provide an initpagRhsarhance.
The m xture was 5 incubated for another 5 mnutes, and a second absorbance
was read to provide a final absorbance. A change A/5 m nute val ue was

obt ai ned by subtracting the initial absorbance fromthe final absorbance
and was used to calculate total ACP ggtivity. To provide the
tartrate-resistant acid phosphatase so activity, the above procedure was

r epeat it het dition of ACP tartrate reagent (0.01 plL) to the cuvette
. cont ai ﬁ%\%ﬂltﬁ% %@Iﬂ?ge %JhYe(gn%r?ﬁ‘ xTHOF FEE 6T LA FrRftt herSefeim Proseatic
aci d phosphatase activity was cal cul ated by subtracting the the
tartratHesi tAMdadut FHes el abenbiced vie ythie ofol hewdeP: i scatcdtej ty. As
. shown shown by the (AUC) in Figure 7, the rate of increase and the average

change daipatmse idimdtoy, agitd-wsphaiaseavas wlacseased in those subjects
treated with ABT 627, again denonstrating the effectivness of ABT-627 as an

agent f i t . ronmagraai a- A Level s WO

02/ 1171%&%%&1_%%%%521%%,6%4% %% f e%?t%]f%%-%%"/&é%ﬁ‘%%t rati on on
Chraomagrani.n-A level s in human serum sanpl es was determ ned by proprietary
assdy COHRRYEFLHORa e NiTIHIECInRES ¢ (F¥CLopRI tRnRRsRp Eonat e, two site
chem | um nescence assay (I CMA) using one nonocl onal 5 antibody conjugated
wi t h bidnderylmotisdre netdelrormall ford twdyg ledsiast addr@n acri di ni um ester,
and an avi di n-coated solid phase. The anti body/ Chr omagr ani n- A/ anti body

conpl exglivicdipghbdphdhe sl phass bméﬂ&[ﬂa{é%dﬂn}géﬁﬂ&é@t eraction and

unbound rmaterials are renoved by washing. The to acridiniuml abel ed
1 aoeri B Sy RGO TR AT (Lot 5T Qs sy D 07
ng/ m.. As shown by
ethanesulfonate, lactate, maleate, methanesulfonate,
10 nicotinate, 2-naphthalenesulfonate, oxalate, pamoate,
pectinate, persulfate, 3-phenylpropionate, picrate, pivalate,
propidnate, succinate, tartrate, thiocyanate, p-
toluenesulfonate and undecanoate. Also, the basic nitrogen-
containing groups can be quaternized with such agents as
15 loweralkyl halides, such as methyl, ethyl, propyl, and butyl
chloride, bromides, and iodides; dialkyl sulfates like
dimethyl, diethyl, dibutyl, and diamyl.sulfates, long chain
halides such as deéyl, lauryl, myristyl and stearyl chlorides,
bromides and iodides, aralkyl halides like benzyl and
20 phenethyl bromides, and others. Water or oil-soluble or

dispersible products are thereby obtained.

Examples of acids which may be employed to form



the AUC in Figure 8, the average change from baseline for Chromagranin-A
was higher for subjects treated with 2.5 ng/day .25 of ABT-627, again
denonst r afvip@/iihg ef fecti vness of ABT-627 as an agent for plodrAgbi/mgrost ate
cancer. laterleukira.-6 Levels The effect of ABT-627 adm nstration on
Interleukin-6 Y 20 levels in human serum sanpl es was determ ned at
Quintiles Laboratories using a sandwi ch i mmunoassay. Hunman serum sanpl es
and standards were incubated in mcrgtiter plate wells WO 02/ 11713 46
PCT/ USO01/ 2~71G coated with a nonoclonal anti-I1L-6 antibody, in the presence

of a second nonocgl.on anti 1L-6_antihady, linked tqQ acetyl cholinesterase.
. After iﬁ)gﬁEE‘?FSH}Q‘lFﬁZ&%PFé’% Jw?’vaeﬁég‘, \ééﬁ&ttlﬁ’él ﬁéﬁﬁc‘f SRSHHEE SUEEt i vity
was neasured using a s chronopgenic substrate. The intensity of the color

was propdprgenak eeitise asomyemocitlioon cofclib, 6 sudphueisarpliel andst andard. As
. shown by the AUC Figure 1, the average change in baseline for Interleukin-6

was | owpholsphbreee astib 86l sulc@alcedaWith aABE=62%, HeMmRskiald, Naathihe o
ef fectivness of ABT-627 as an to agent for reducing inflamation and

anel i or atj.ng i,n. Bane Scan_ Met hodol ogy .Bone scans were perfornmed with an
NDA app?%&gd,gﬁgpégﬁfpﬁgép Sﬁgfglgﬁﬁg %édEOpharnaceutical. Thi s techni que
uses is whole body format (skull to feet) so that anterior and posterior

i mages are pPeséft addnkderusiadd sa cen0bR- BypPeved gamsd teadirang the

Al ternatively, spot views covering both anterior and posterior projections

of the tfdhall hed{acannbendbipairmidd calibar pretak ebnpaunder bEr meemadeor di ng
to standard 1 20 nuclear nedicine criteria, on a bone by bone basis, by

o510 R pRbacanl boeioag A tel Shitp a0k SR EACEIE SR
a suitable base such as the hydroxide, carbonate or
bicarbonate of a pharmaceutically acceptable metal cation or

10 with ammonia, or an organic primary, secondary or tertiary
amine. Such pharmaceutically acceptable salts include, but
are not limited to, cations based on the alkali and alkaline
earth metals, such as sodium, lithium, potassium, calcium,
magnesium, aluminum salts and the like, as well as nontoxic

15 ammonium, quaternary ammonium, and amine cations, including,
but not limited to ammonium, tetramethylammonium,
tetraethylammonium, methylamine, dimethylamine,
trimethylamine, triethylamine, ethylamine, and the like.
Other representative organic amines useful for the formation

20 of base addition salts include diethylamine, ethylenediamine,

ethanolamine, diethanolamine, piperazine and the like.

The compounds of formulas I, II and III are useful for



WO 02/ 11713 47 PCT/ US01/2~71C negative, 2 is probably negative, 3 is

equi vocal, 4 is probably positive, and 5 is definitely positive. The MSKCC
V (din. waviRas. 2998; 4:1765-1772) was used to record tpgguiolbids nos.
For the purposes of scoring the extent of disease s or the response to
treatnment, lesions with a confidence score of 4 and 5 were consi dered
positive, and all other |esions were considered negative. In addition, in a
bl i nded study, a reference nucl ear nggicine physi cian interpreted the bone
scans quantitatively as follows: the“percent of involved bone i o was
estimated for each individual bone, and the individual bone involvenent was
. surmed PBtRdPRiFARE &nEPsBSH iPeiBeRtMBBACOSC SN EAERTBEE) . MTetal
specifically, the bone scan was separated into three indices. The first was
t he appdadigutiasesedniwntistkriedvabvedhashs iandihede cir. diviidedhdseesus and
.all i5 bones distal to the hunerous and the femur and everything distal to

the femyk). pEhensemend:e ,Sfbg}ee§éin§|le§e‘f§%} hi R 1byt, &B@ggkgzkanﬂohpe%l_

| egs). The results of these scans were co ned to provi etota
Bone scans re conducted on each_subject on_day one of 20 the study, and
on the WﬁﬁﬁﬂgdgﬁlgV ghe ?PE&yPSEﬁ&thQ'&hﬁﬁg&QOfF@%ﬁﬂa§8FiHéagn bone scan

i ndex scores were anal ysed by nmean change and nean percent change,
adj ust i Agmiaisbeyekine or\W0.02/ L2718 #§/RETLUSObEZentérefar act eri stics as
co-variates using SAS version XXX software. As shown in Figure 6, bone

scans iadm@aggde@adg@hgas@obagbhanatoaambb@atqbn@Oh@ ekakatal spyol venent
in those subjects receiving ABT-627 versus placebo, denonstrating the s

effecti ungaRc e’ ofBLuRm121p3ePAeRRL LR L AUR" Y e’ 53GHY Rose .

Pharmaceutical formulations may be prepared by procedures
known in the art. The amount of active ingredient that may be
10 combined with the carrier materials to produce a single dosage
form will vary depending upon the host treated and the
particular mode of administeration.
It will be understood, however, that the specific dose
level for any particular patient will depend upon a variety of
15 factors including the activity of the specific compound
employed, the age, body weight, general health, sex, diet,
time of administeration, route of administeration, rate of
excretion, drug combination, and the severity of the
particular disease‘undergoing therapy.
20 The compounds of the present invention may be
administered. orally, buccally; parenterally, sublingually, by

inhalation spray, rectally, or topically in dosage unit



of total skeletal involvenent by tunor. VAS

Met hodol ogy/ Adm ni sterati on/ Anal ysis The Vi sual . Anal og Scale (VAS) is a
conmon i nyfg epmARE3 of i 0 pain assessment perfornmed by havi ngrgysipiagt draw
a vertical line on a to cmscale at the point that best describes his or
her pain on average in the |last 24 hours. A diagramof the scale is shown
below. (not to scale) possibly be During the course of the study, pain
asessments were done daily, at bedtingg, by the subject. If the subject was
unable 15 No pain l-------------mooiooon | Pain as bad as it could 20 to
maintain the_log, a caregiver could conplete the laog on his or her _hehal f.
. The | ogfareylasacaisnc@niaianng SANNENEAOREd NORGCFed Ripragcrptigat Y

medi cati on consuned by the patient. WO 02/ 11713 49 PCT/ USOL/ 2-4716 The

| ogs of adakpbya¥As seonderandadjalvgeasisc @ons weptiicdre svarse desdaleldect ed at

. biweekly visits of the subject to the clinic when a new | og was

di str i bybpdeadl iAnidl: R0 seRuEl o sneeelivab1Lee dipagdepatir ed the score by
measuring the distance (in mmM 5 fromthe "no pain" end mark to the point

where the subject' s |jne.crossed the VAS Iine. The nunber S witten into
t he casgrﬁgﬁg‘aﬁ% ﬁmﬁtgrééo&ﬁg%@ssﬁlﬁaé’&%gﬁ%o é’taé:\gﬁ‘[el‘?atorpage of
the | ogbook. Subjects with pain were initially stabilized in their to pain

so that iohsophewias iwaglaviestsed (Thea tegive raylentand lcavstuand Iherglin For this
study, "tolerable and constant” refers to a pain score |less than or equal

to 5 cmigrlukde sVARHOIt 2k AL Hage cfi csRy,e N rUeeRsfiues das-amlidcailust ng four
or less rescue doses of pain nedication per day. A rescue i5 nmedication

dose ref, t se.equal: to ' ' %qi se or common
timed péﬁ%§ﬁeﬁqﬁe§f1%%ﬁl§%o§l’v%%%ggégp%sa%m%?%e'cg] cu a[a e aelch%uljdi ng the
| owest and highest score for each week and averaging the remaining five

scor es. YEUsH&Te RIS Stays with the sane

Injectable preparations, for example, sterile'injectable

10 agueous or oleagenous suspensions may be formulated according
to the known art using suitable dispersing or wetting agents
and suspending agents. The sterile injectable preparation may
also be a sterile injectable solution or suspension in a
nontoxic parenterally acceptable diluent or solvent, for

15 example, as a solution in 1,3-propanediol. Among the
acceptable vehicles and solvents that may be employed are
water, Ringer's solution, and isotonic sodium chloride
golution. 1In addition, sterile, fixed oils are conventionally
employed as a solvent or suspending medium. For this purpose

20 any bland fixed oil may be employed including synthetic mono-
or diglycerides. 1In addition, fatty acids such as oleic acid

find use in the preparation of injectables.



20 VAS score, the day with the highest anal gesic use was di scarded. The
weekly nmean VAS score was used to define subjects as WO 02/11713 50

PCT/ USOL/ wolosh®7isesponder s or non-responders. A subj ect waggTaXeshigeed a
responder based on the reduction in the pain intensity: a weekly VAS score
reduction of greater than or equal to 25a during at |east two consecutive
weeks without an increase of 5 anal gesic use during the sanme period
(conpared to baseline). Alternatively: a subject was considered a responder
if his pain anal gesic consunption was reduced by at |east 250 during at

| east two consecuti,ve weeks wi thout _a concogmtant increase in VAS score. to
. The percentaﬁHpBPsﬁégﬁéﬁﬁeEQriﬁegééﬁ P%@&F&ﬁﬁ?réFéQB R&s toenPared cas

eval uate drug efficacy. The conparison was subjected to an adjustnent for
basel i neechaepetredi i odxand phegdospi witachossiasble- vaniatrésatdnd t he

- anal ysis was perforned using the Cochran-Mantel - Haenszel test or a 15
gener al b%@@fahéﬁeaéuﬁﬁd§|s- chéskl YuVLersanrep-aLBLEYAENACd1YSHAG Ghich

| ongi tudi nal anal ysis nethod to explore trends over tinmé. "The duration of
t he response, ;defined _as the tine frombaseline,to.the |ast weekl
assessné%? ?8}l§hﬁgho ﬁ&nF5¥p%ﬁ88FragFFﬁFtﬁ85 &éguég ?&t%gﬁiESFt s

anal yzed usi ng the Kapl an- Mei er net hodol ogy and | ogrank test. Cox

propdrt FeMRPTRERELd apgdelid lnwshergsegeasehtedad theeaedtSm Badarehenseof

Heal th and Human Servi ces. WO 02/ 11713 51 PCT/USO 1/2.1716 Managenent of
Cancer Paend€hgni cal Practice Guidelines. AHCPR Publication #94-0592,
Rockville, MD (1994). As shown by the

Solid dosage forms for oral administeration may include
capsules, tablets, pills, powders, and granules. In such
solid dosage forms, the active compound may be admixed with at

10 least one inert diluent such as sucrose lactose or starch.
Such dosage forms may also comprise, as is normal practice,
additional substances other than inert diluents, e.g.,
lubr%cating agents such as magnesium stearate. In the case of
capsules, tablets, and pills, the dosage forms may also

15 comprise buffering agents. Tablets and pills can additionally
be prepared with enteric coatings.

Liquid dosage forms for oral administeration may include
pharmaceutically acceptable emulsions, solutions, suspensions,
syrups, and elixirs containing inert diluents commonly used in

20 the art, such as water. Such compositions may also comprise
adjuvants, such as wetting agents, emulsifying and suspending

agents, and sweetening, flavoring, and perfuming agents.



AUC in Figure 3, VAS scores showed a decrease in pain, independent of the
effects of norphine, after treatnent with 5 with ABT-627, denonstrating the
ef fecti vnge92Q171ABT- 627 as an agent for aneliorating pai npcPrisgplagtic
Activity and Bone Markers Markers of osteoblastic activity were assessed
using 1o urine sanples. Bone markers include bone al kal i ne phosphat ase
(BAP), deoxypridinoline, and N-tel opeptide of Type T collagen. Bl ood
sanpl es were collected prior to dosiﬁg on Day 1, Day 42, Day 84, Day 168,
and every 28 days after Day 168, with a final collection on the |ast day of
the study. 15 Boae Al kaline Phosphatase Bone Al kaline Phosphatase |evels

. wer e det erni B8 €SMRgURHE BénEhsppELPRRLALRPRASEOB g88aflpabPeshed by Metra
Bi osystens (Mountain View, CA). As shown by the AUC in Figure 20 5, BAP

| evel s dénirhsedred subiaet SoirmeafedipbsbmABT- 624, idernashr ahi aget he

. effectivness of ABT-627 as an agent for inhibiting abnormal bone

renodel Lpg. 71 1 i T ept| S
PCT/USO%?%L7%%¥%?§§E%I%%%egéﬁg%§?%geggﬁgggﬁeggﬁg agbgsgéggﬁggﬁegrusing t he
Di aSorin ﬁStingaéer, MN) assay for the uantitativg s determ nation of

car boxyPEPfT nafPeRoSEPELAREGSt el HPRBEPEESoRTEY fOTMEEoPYaBBROTI P) in human
serum by equilibriumradi oi nmunoassay (RIA). Briefly, sanples were

i ncubat vdlithankélazshyb€RPetr d¢gnidndriy€TR1pr khmkyaart dheggrfed 2nhours
at 37 C. Following the 2 hour incubation, a pre-precipitated 1o second

ant i bodyncaghkeysWasqadaed haysaparabgithe 995%155@Eh&li?e_at:ee%%méhe
assay was then centrifuged and decanted afFer a 300m nute incubation at

oom  RRT LS TURREUGp R ERE L U Belhshves EgupLedou o2 gare
'n used. The present compositions in liposome form can contain,
in addition to a compound of the present invention,
10 stabilizers, preservativesg, excipients, and the like. The
preferred lipids are the phospholipids and phosphatidyl
cholines (lecithins), both natural and synthetic.
Methods to form liposomes are known in the art. See, for

¢

example, Prescott, Ed., Methods in Cell Biology, Volume XIV,

15 Academic Press, New York, N.Y. (1976), p. 33 et seq.
A representative solid dosage form, for example, a tablet

or a capsule, comprises:

Compound of the invention: 35% w/w
Starch, Pregelatinized, NF 50% w/w

20 Microcrystalline Cellulose, NF 10% w/w
Talc, Powder, USP 5% w/w

While the compounds of the invention can be administered



is each sanple. As shown by the AUC in Figure 4, Crosslinked N tel opeptide
| evel s decreased in subjects treated with ABT-627, denonstrating the
ef f ecti vnagpodfi7ABT- 627 as an agent fox inhibiting the bongmedwedehsng
associ ated with bone diseases. 20 WO 02/11713 53 W daim
PCT/ US01/ 2~716 1. A nethod for inhibiting bone netastases and netastatic
gromh in a patient which conprises admnistering s to the patient in need
thereof a therapeutically effective ggount of an endothelin ET-A receptor
antagonist. 2. The nethod of Caim1 wherein the bone netastases are
osteoblastiﬁ.8 10.3. The netgod of Cllaim 2 wherein the osteobl astic bone

S

. et ast a88s FPEsGPLef PEM-VRe LEFFBREVSH CadprNkar $HEXNEBR 34EEcPed UFREMLBY east |

prostate, lung, kidney, thyroid, nyeloma, |ynphoma, sarconmm, osteosarcons,
and ovarPamhindbidn WhehnenkodrofioCeaico-8hetrepeunithagphnicegr wucaneer is
. prostate cancer and the patient is male. 5. The nethod of Caim21 which

additiOﬁﬂtﬁﬁaﬁQEPrH%ﬁ%s?%rcﬂéﬁﬂghgi§E%EQEZH§,O£u§nn6@t?%@?%%gAQng' 6. The

met hod of Claimb5 wherein the anticancer drag WO 02/

PCT/USO%/%—471 agfnk is se ecteg frqnh#ﬁuprilide,gposerelin, j cal ut am de,
ni | ut an'3EMPRGt BHERES v PESR ASDMeWPERITACD (ZHRFGFURS , I¥RR7BHRH M est r ogen
anal ogues, prednisone, hydrocorti sone, ketoconazole, cyproterone acetate,
and %r ogesprePphetss BuchhasnephededfinC(Gohpdewhl anddebarehikly conpri ses
the adm ni steration of radiation therapy. 8. The method of Caim 1 which

addi ti obakhyucanmpBesesisatkhedagmenusbandki;oriehmdh bgast reRgnt Ber apeutic
agent which i npedes net bone loss. 9. The nethod of Claim8 wherein the

t her apeyhi§ ,3g8at EEt?oBEﬁpgﬂapgg@?ESEn7aﬁalogues, such as

diethylstibestrol; prednisone; hydrocortisone; ketoconazole;
cyproterone acetate; progesterone; 5-alpha reductase
10 inhibitors, such as finasteride; bone-seeking radionuclides,

such asg samarium (Quadrametg), strontium (Metastron®), and

186 ’ ' . ' .
rhenium; external beam radiation, including three

dimensional conformal radiation; brachytherapy, which is the
~implantation of radiocactive seeds directly into the prostate;
15 monoclonal antibodies such as trastuzumab (Herceptin’); anti-
angiogenic agents such as thrombospondin peptide or kringle 5;
matrix metalloproteinase inhibitors; farnesyl transferase
inhibitors; lycopenes; urokinase; plasminogen activator
inhibitors; plasminogen activator receptor blockers; apoptosgis
20 inducers; selective and non-selective alpha blockers; platinum
agents, such as cis-platinum and carbo-platinum; taxane class

agents, such as docitaxil and paclitaxil; estramustine;



10. The nmethod of Claim1l wherein the endothelia antagonist is an
ETA-sel ective endothelia antagonist. 11. A nethod for the inhibition of
bone | osswigyA1748 patient which conprises adm nistering tq,ct-ﬁ,\?%op,gjﬁgznt
need thereof a therapeutically effective anount of an endothelia ET-A
receptor antagoni st. WO 02/11713 PCT/ USQOL/ 2~716 55 12. The met hod of
Claim1ll wherein the patient has cancer. s 13. The nethod of Caimll
wherein the cancer is prostate cancenpqsand the patient is nale. 14. The
met hod of Claim 11 which additionally conprises the adm nisteration of at

| east one therapeutic _agent which io inpedes net bone | qgss. 15. The net hod
. of O ai BETEYHARBLBEH RAELIPMEEAPeUCPECEYERELINS daBPepHbiGEBiate. 15 16. A
met hod for the reduction of cancer-related pain in a patient which
conpri ses taganhirsher i ngnbdathénpat ventristieed theeedtabitleer apeutically
» effective amount of an endothelia ET-A receptor antagonist. 20 17. The
met hod ¢f-;6hakpLi6 ngggggahhe cancer is prostate cancer and the patient is
male. WD '02/11713 56 PCT/US01/2a71G . 18. The nethod of C aim 16 which
addi t i opal comprises the adm nisteration of an.anticancer drug. 19. The
rethod 51 ESEANRBCHr SRTPRE SRy C SCBr S UG L e TEdRbEed T 1 o
| euprolide, goserelin, bicalutamde, nilutamde, flutam de, vitamn D,
vi t afi nCRtgkaneguesuchsepodén 2 /e FPAFyegoansitegusschppsdilsazelidine
hydrocorti sone, ketoconazole, cyproterone acetate, and progesterone. ~.0
20. Thediehbed ett@haif-ijypehagentddi bi-gagbbkyeefRiseseahidit®rs, such
adm ni steration of radiation therapy. 21. A nethod for inhibiting bone
met ast ases i & ..a patl iC o) j : 1 i i h ient in
neod  heredt s I RE bnlt 1 af o LR ES POt G0t Oe Lok nEaREN 0T f ol

l: R Z~ ,Rs N&Gﬂ)n R R~ 1 wherein Rjis -(CH2)mW
therapeutics’, including sense and anti-sense genes;

in

cholesterol lowering drugs, such as lovastatin, pravastatin,
10 and simvistatin; bisphosphonates; osteoprotegrin; and
antibodies, both monoclonal and polyclonal; antibody-coupled
radionucleotides; antibody-coupled cytotpxic agents; antibody-
coupled radionucleotides; viral-vector delivered agents;
vaccines directed at protein, carbohydrate, or nucleic acid
15 targets; aminoglutethimide; and suramin.

These combinations can be administered as separate
compositions or as a single dosage form containing both or all
agents. When administered as a combination, the therapeutic
agents can be formulated as geparate compositions, which aré

20 given at the same time or different times, or the therapeutic
agents can be given as a single compogition.

In addition, the compounds invention can be used in



WO 02/11713 57 Z is selected from-C(R18)(R-9)- and -C(O -; PCIT/USQOL/ 2-471G
Rl and R2 are independently sel ected from hydrogen, |oweralkyl, alkenyl,

al kynyl, @ld@axyaiskyl , al koxycarbonyl al kyl, hydroxyal kyl, haho@o¥ls1e
hal oal koxyal kyl , s al koxyal koxyal kyl , thi oal koxyal koxyal kyl , cycl oal kyl ,

cycl oal kyl al kyl , ami nocar bonyl al kyl, al kyl ami nocar bonyl al kyl ,

di al kyl am nocar bonyl al kyl , am nocar bonyl al kenyl, al kyl am nocar bonyl al kenyl ,
di al kyl am nocar bonyl al kenyl, hydroxyalkenyl, aryl, arylalkyl, aryloxyalkyl,
to aryl al koxyal kyl, (N-al kanoyl - N-al kyl ) am noal kyl ,

al kyl sul fonyl am doal kyl, heterocyclic, (heterocyclic)alkyl, and

. (Raa) ( REFIRLREE L@t Wlléﬁeoﬁlﬁo@?sﬁlctx}?atcod SFRPSHEH CORIRREEN I IREN s ot her

t han hydrogen; 15 R3 is selected fromR4-C(0)-R5-, R4-Rba-, R4-C(0)-R5

N( R6) - ~ iRGe8e0n2tRbonk2 6 08E0) sk ,asR22tQogel)s, RMI sphwendidadtesgl keny| |

. al kynyl, cycl oal kyl, cycl oal kyl al kyl, aryl, arylal kyl, aryl oxyal kyl,

het er ocxglhitgen &%%%;%geyﬂ&dﬁh%gws, AKX ?%' l@égmqlflg%xalmyal kyl, and
R13 20 C (0) ™-CH (R14) -; R4 and R6 are 1 ndependently selected from
(R11) (R12 N—.,t MO U2/ 11713 58 PCT/ USO1/ 2-471G | ower al kyl, al kenyl,
al kynyl 3y GEMY 1, cycl oal kyl al kyl, aryl, arylalkyl, heterocyclic,
(heterocyclic)al kyl, al koxyal kyl', hydroxyal kyl, hal oal kyl, hal oal kenyl,
hal o2l koxyal ipe, deapeainkexpt dheoxiyivanaldy lcanaladd igmionsdl Iy 1be 5
di al kyl am noal kyl, al koxy, and /~ H (~H2)~N Nw R7a _ O R5 is selected from
a coval edimibarderaldkiher®mbination with surgery, such as radical
prostatectomy, cryotherapy, transurethral resection of the
prostate as an adjuvant, and the like, or prior to surgery as
a neoadjuvant agent.
10 The current major diseases or conditions of bone which
are of public concern include, but are not limited to, post-
menopausal osteoporosis, ovariectomy patients, senile
osteoporogis, patients undergoing long-term treatment of
corticosteroids, side effects from glucocorticoid or steroid
15 treatment, patients suffering from Cushings's syndrome,
gonadal dysgenesis, periarticular erosions in rheumatoid
arthritis, osteocarthritisg, Paget's disease, ostechalisteresis,
osteomalacia, hypercalcemia of malignancy, osteopenia due to
bone metastases, periodontal disease, hyperparathyroidism,
20 osgteroperosis from Lupron therapy, and starvation. All of

these conditions are characterized by bone loss, resulting

from an imbalance between the degradation of bone (bone



al kenyl ene, -N(R2p)-Rg-, -R8a-N(R2p)-R8-, -O-R9-, and -R9a-O-R9-%io0o R6 is
sel ected from | oweral kyl, hal oal kyl, al koxyal kyl, hal oal koxyal kyl, aryl or

aryl al kylwoRz/1iaza coval ent bond, al kyl ene, alkenylene ‘N@Bahkmﬁiﬂﬂs and
-RICa-N(R21)-Rip-; R8 is sel ect ed from al kyl ene and al kenylene; i5 RO is
al kylene; Rip is selected from al kyl ene and al kenyl ene; R11 and R12 are

i ndependently sel ected from hydrogen, |oweral kyl, hal oal kyl, al koxyal kyl,
hal oal koxyal kyl al kenyl , al kynyl, cyclgal kyl, cycloal kyl al kyl, aryl,

het er ocycli c, WO (12/11713 59 PCT/U SO 1 /2.171 C aryl al kyl,

(heterocyclic)al kyl ydro aIk aIk trialk Ianlnoalkyl
, aIkyIanf%ﬁarRéF?n%iﬁpaygéﬁi 85W%§F°naﬁ ﬁﬁngéﬁigbyygoﬁf3 |; 48 ected from
am no, al kylam no and di al kylam no; 5 R14 is selected fromaryl and
R15- C( GrurnResri efsbpnet edntionesniwemadlyy chronghend diidekpndniigothR16 is
- selected fromloweral kyl, hal oal kyl, aryl and dial kylam no; Rl~ is

|OWBFa|K&bhaﬁ@sﬁlByaWhﬂcﬂlgoﬁéeré apeadent | yusakeeted theomohwdogas and
| oweral kyl; R2p is selected from drogen | ower al kyl , al kenyl, hal oal kyl

oL KO ahEHLsan ROk BRSOl AL PRTLKEL SMacel SR LAY o R 1

hal oal koxyal kyl, aryl and aryl al kyl; R22 |s sel ected froma carboxy
protect FH§ grEUBtand Rener seyered Re3ingdegratedy reerpcsdamant BEHA,
al kyl ene, al kenyl ene 20 and - N( R24) - R25-.

bone, resulting in net bone loss.

Examples
Studies were performed on male subjects with asymptomatic
10 hormone refractory prostate cancer with rising PSA levels and
on male subjects with symptomatic hormone refractory prostate
cancer with rising PSA levels and pain. Subjects in the phase
II studies had castrate levels of testosterone, either due to
pharmacologic intervention, via leuprolide (Lupron’) or
15 goserelin (Zoladex'), or via surgical castration. Subjects
received ABT-627 or placebo. The following tests were
conducted:
ABT-627 was formulated in 2.5 and 10 mg dosesf An oral
liquid formulation of ABT-627 was also prepared as follows: 1
20 mg/ml ABT-627, 50% glycerin, 14% alcohol, and water. Matching
placebos were also provided.

A number of recognized or putative biochemical markers of



R24 is selected from hydrogen and | oweral kyl ; WO 02/ 11713 60 R25 is

al kyl ene; PCT/USOL/2.171G R26 is selected froml oweral kyl, hal oal kyl,

al kenyl , wokggnytiz cycl oal kyl, cycl oal kyl al kyl, aryl, aryl ackxlsor24716

het erocyclic, (heterocyclic)alkyl, al koxyal kyl and al koxy5 substituted
hal oal kyl ; R2~ is selected from al kyl ene and al kenyl ene; R5a is sel ected
from al kyl ene and al kenyl ene; Rya is alkylene; R8a is selected from

al kyl ene and al kenyl ene; to R9a is alkylene; R Ca is selected from al kyl ene
and al kenyl ene; Raa is selected fromaryl and arylalkyl Rbb is sel ected
from hydrogen and al kanqyl; Rcc is alkylene; is mis 0-6; nis O or 1; z is
, 0-5; E Fds @F@c?ﬁﬂgfFﬁﬁﬂﬁ?dpéﬁgnbeﬁﬁwéﬁﬁﬁk§P aﬁalépy|§F@9Fme@F efsel ect ed
from hydrogen and a carboxy protecting 2o group; and WO 02/11713

PCT/ US01h2it7d6abs Wb pebetbtd tromerC( OpRofy tRe3E2marReOp( @:(E), - CN,

+ -C(O NHR1~, al kyl am nocar bonyl, di al kyl am nocar bonyl, tetrazolyl, hydroxy,
ﬁhkgx%o s%wh&%@%beate @LN@%OA%B; en” §SA§3) %EIHQm(%Bl@hOE‘QnQCQE

CF3 N . —and

Intert%ﬂkln 6, and Chromagranin-A. As currently accepted,

5 favorable treatment is marked by a decrease or slower rate of

increase for PSA, acid phosphatase, and Interleukin-6, while a

favorable response is marked by an increase in Chromagranin-A.
Serum samples were obtained from subjects during

treatment with the ET antagonist ABT-627 in order to determine

10 PSA, acid phosphatase, IL-6, and Chromagranin-A values.

Prostate Specific Antigen Level Assay

The effect of ABT-627 administeration on prostate
specific antigen (PSA) levels in human subject serum samples
15 was determined using the procedure described in the Chiron

Diagnostics ACS: Centaur PSA2 Assay. Thisg assay is a two-site

gandwich immunoassay which useé direct chemiluminescense and
constant amounts of two antibodies. The first antibody, the
Lite Reagent, is an affinity purified polyclonal sheep anti-

20 PSA antibody labeled with acridinium ester. The Lite Reagent
is purchased as a 5.0 mL reagent pack comprising the

polyclonal sheep anti-PSA antibody (3.1 pg) in buffered saline



- ~ ~ NHSO02CF3 or a pharmaceutically acceptable salt thereof. 22. The
met hod of Cl aim 21 wherein the bone netastases to are osteoblastic.
met hod of wig @11#132 wherein the osteobl astic bone metast asggriRephiz§romthe

23. The

spread of a primary cancer selected frombreast, prostate, |ung, Kkidney,
thyroid, nyeloma, ~.s |ynphoma, sarconma, osteosarconma, and ovarian. 24. The
met hod of C aim 23 wherein the primry cancer is WO 02/11713 62 prostate

cancer and the patient is male. PCT/&§01/2:1716 25. The nmethod of Caim21
which additionally conprises the admnisteration of an anticancer drug. 5

26. The

met hod _of Cl aim 25 wherein the additional anticancer drug is

sel ect eWLERoRPREWPr BR1LHE, (§od&) el | AheppeaPataangdbodyl uthri delid ut am de,
D, vitam n D anal ogues, estrogen, estrogen anal ogues, prednisone,

vitam n

to hydr Bbaséj sbaea kehochpnaadl mpusygpant&rpsa aaelibbdy abtapengegt erone.

27.

- The method of Caim21 which additionally conprises the adm ni steration of

radi ati
conpris
i npedes
t her ape
A net ho

adm mi stenphgdtmotbelpatilenbusa need-PHer eat ibotifrerapeupgalihy ef fective

anount

10

15

20

: C aipm,2 ol it |1
R REe S, R 2pEhar  SRCOP=RP PBRE oREot et dReh T E aggnt whi ch

nethbonﬁ | oss. 20 29. The nmethod of C aim 28 wherein the
BEF ERagent

afs352Bi §pRbspRBASEE. PACHOCEPPTiPIRIPERPUSETASERYLE 63 30.

d for the inhibition of bone loss in cancer patients which conprises

of a conmpound of formula I:
buffered saline with sodium azide (0.1%). The assay was

performed at Quintiles Laboratories (Smyrna, GA) using Chiron
Diagnostics ACS: Centaur Automated Chemiluminescence Systems.
Briefly, a subject population was treated with a placebo
or 2.5 mg or 10 mg of ABT-627. Blood samples were collected,
allowed to adequately clot, centrifuged at 1000 x g for 15-20
minutes, and stored at -20 °C if not assayed within 48 hours.
A cuvette was charged sequentially with serum, Lite Reagent
(50 puL), and Solid Phase (250 pL). The resulting mixture was
incubated for 7.5 minutes at 37 °C, separated, and treated
with the solution of Acid Reagent and Base Reagent to initiate
the chemiluminescent reaction. A direct relationship exists
between the amount of PSA present in the patient sample and
the RLU’s (?elative light units) detected. As shown by the
area under the curve (AUC) in Figure 2, the rate of increase
of PSA in the serum samples decreases after the adminsteration

of ABT-627, demonstrating the effectivness of ABT-627 as an



RL I wherein Ris -(CH2)mW Z is selected from-C (R-g ) (R19) - and -C
(0) -; is RR~and R2 are independently sel ected from hydrogen, |oweralkyl,
al kenyl , wokignytis al koxyal kyl, al koxycar bonyl al kyl, hydr opyahlsl/z4716
hal oal kyl , hal oal koxyal kyl, al koxyal koxyal kyl , thi oal koxyal koxyal kyl ,
cycl oal kyl, cycl oal kyl al kyl, am nocar bonyl al kyl, al kyl am nocar bonyl al kyl ,
i 5 di al kyl am nocar bonyl al kyl , am nocar bonyl al kenyl ,
al kyl am nocar bonyl al kenyl , dialkylan%gocarbonylalkenyl, hydr oxyal kenyl ,

a

aryl, arylal kyl, aryl oxyal kyl, aryl oxyal kyl ,
(N—alkano I-N—alkg )amnoal kyl, R2 Z ~, R3 N (CH2)n R
al kyl suR¥eRy| &AF d EPRFPnghEF@FBEQQIFénc?ﬁeteracycl|c)alkyI WD 02/ 11713

64 and (Raa) (Rbb) N-Rcc PCT/US01/2-L71G with the proviso that one or both of
R1 and R2 is other than hydrogen; R3 is selected fromR4-C(O-R5-, R4-R5a-,
- RA-C(O-R5 5 N(R6)-, R6-S(O 2-R7- R26-S(O-R27'. R22-O0-C(O -R23-,

| oner al kyl , al kenyl, alkynykc1§yﬁﬁg K¥tas&YELQatkyl al kyl, aryl, arylalkyl,
aryl oxyal kyl , heterocyc ic, —thererbggtfrt§af§yg—“a koxyalkyl,
al koxyal koxy

i ndependent | FEEFEB 5% ﬁ%%&§§7(ﬁﬁ@§ﬂEStF6éEF8Pk9P ASFﬂeﬁsggpﬁ?E§ﬁ§l,

cycl oal kyl cycloalkylalkyl aryl, arylal kyl, heterocyclic,
(het%roé?@@le)aﬁkbumaalEubyabkyB?rhmdsempébhyWaSthbatMyhedhatoaIkenyl
hal oal koxyal kyl , hal oal koxy, al koxyhal oal kyl, al kyl am noal kyl , 15

dia|ky|Qﬁiﬂ@§l§¥|LaBbKQE%rié@dusing the chemical test described in

Sigma Diagnostics Acid Phosphatase (ACP) Procedure No. 435.

The enzyme Acid Phosphatase (ACP) catalyzes the hydrolysis of
alpha-naphthyl phosphate to alpha-naphthol and inorganic
10 phosphate. The alpha-naphthol immediately reacts with fast
red TR salt to produce a yellow chromophore with an absorbance
maximum at 405 nm. The rate of increase in absorbance at 405
nm is directly proportional to ACP activity in the sample.
ACP activity was determined in the presence and absence of L-
15 tartrate, the difference being attributed to prostatic acid
phosphatase activity.

Briefly, a subject population was treated with a placebo
or 2.5 mg or 10 mg of ABT-627. Blood samples were collected,
allowed to adequately clot, centrifuged at 1000 x g for 15-20

20 minutes, and stored at -20 °C if not assayed within 48 hours.
Assays were performed on a Hitachi Spectrophotomer. A cuvette

was charged sequentially with ACP reagent (1 mL), prepared as



H NNR7aO R5 is selected froma coval ent bond, al kyl ene, al kenyl ene,
-N(R2p)-Rg-, -R8a-N(R2~)-R8-, -ORg-, and -R9a-O RO : WO 02/11713

PCT/ USOLlARe 37/101985 R6 is sel ected from | oweral kyl, hal oal kgtmsedXowyal kyl ,
hal oal koxyal kyl, aryl or arylalkyl; R~ is a coval ent bond, alkyl ene,

al kenyl ene -N(R21)-R10-. and -R Ga-N(R21)-R10-. 5 Rg is selected from

al kyl ene and al kenyl ene; RO is al kylene; R10 is selected from al kyl ene and
al kenyl ene; R11 and R12 are indepenqﬁptly sel ected from hydrogen,

| ower al kyl , hal oal kyl, al koxyal kyl, hal oal koxyal kyl al kenyl, to al kynyl,
cycl oal kyl, cycl oal kyl al kyl, aryl, heterochIic, aryl al kyl ,

(het er 1SR KiH , Ly BE5EAIBERL O ko x@Nd FE YA K 11,tfvﬁl)a1 kyl % noal kyl ,
al kyl am noal kyl, di al kyl am noal kyl, and carboxyal kyl ; R13 is selected from
am no, aiskiyd e weps aangh ich ed & ydradn inogubdt 1408 Sehbotess f ramd syl and
R15-C(O-; R15 is selected fromam no, alkylam no and di al kyl am no; R16 is

sel ect ety dd,am A que( 2 I(;é(tl_ 4§21 ,9R1 (0 5188 Ve BOH ée’% ah kyd BH- 80 e Rlga d S

| oweral kyl; 20 Rig and R19 are independently sel ected from hydrogen and
| ower al k Ia VM)021&1713 PCT/USE&/2~7 6 66 R2p_is selected from hydrogen
| ovier al K9S 5P IEFGT L aF b Ryt 19l HOSGARITS - nal Bal ROXYA%y¥3° oyl coal ky|
and cycl oal kyl al kyl ; R21 is selected from hydrogen, |oweral kyl, alkenyl, 5
hal Gal kincukd ek yedRyanotizenal koxiltes, anyla apeiceny| apsyrbaree vas
sel ected froma carboxy protecting group and
read to provide a final absorbance. A change A/5 minute value
was obtained by subtracting the initial absorbance from the
final absorbance and was used to calculate total ACP activity.
To provide the tartrate-resistant acid phosphatase
10 activity, the above procedure was repeated with the addition
of ACP tartrate reagent (0.01 mL) to the cuvette containing
the ACP reagent and mixing before adding the serum. Prostatic
acid phosphatase activity was calculated by subtracting the
the tartrate-resistant acid phosphatase activity from the ACP
15 activity. As shown shown by the (AUC) in Figure 7, the rate
of increase and the average change from baseline for acid
phosphatase was decreased in those subjects treated with ABT-
627, again demonstrating the effectivness of ABT-627 as an

agent for treating prostate cancer.

20

Chromagranin-A Levels




heterocyclic; R23 is selected from coval ent bond, al kyl ene, al kenyl ene and

-N(R24) - R25-% to R24 is selected from hydrogen and | oweral kyl; R25 is

al kyl ene; wid2g/i1gi3sel ected from | oweral kyl, hal oal kyl, al keeysoakkympy! ,

cycl oal kyl, cycl oal kyl al kyl, aryl, arylal kyl, heterocyclic,

(heterocyclic)al kyl, al koxyal kyl and al koxy i5 substituted hal oal kyl; R2~

is selected from al kyl ene and al kenyl ene; Rba is selected from al kyl ene and

al kenyl ene; Rya is alkylene; R8a is iﬁlected from al kyl ene and al kenyl ene;

20 R9a is al kylene; R-~a is selected from al kyl ene and al kenyl ene; WO

02/ 11713 67 a is_selected fromaryl and arylalkyl; Rbb is selected from
« hydrogen and? Fkﬁ%S?FF QECAPE'éﬁﬁyP@W&FSFFP§1QPGPg5Cﬁﬁ??qgnﬁplffA

PCT/ 11 S01/2~716 z is 0-5; E is selected from hydrogen, | oweral kyl and

aryl al kykevelsi ¢nsbhmenedefrnomshyglegewagndesecaribpexdy byr gregiriirgagyoup; and
vto Wis selected from-C (O 2-G -PO3H2, -P (O (OH) (E) , -CN

- C( 0) NHREBayakkyhasteacatbenyl nidhallky ragkrectebonythe tig-agekyl 4 shydroxy,

al koxy, sulfonamdo, -C(ONHS(O2R16. S (O 2NHC (O R-6, HOOJJ-' ONH O
HO O . thiQiEgzghémIIhhigE%cengelEs§a§ QI@H§928§§n%n%n% %Bngclonal
5 antibody conjugated with biotin, another monoclonal antibody
labeled with an acridinium ester, and an avidin-coated solid
phase. The antibody/Chromagranin-A/antibody complex is bound
to the solid phase by the avidin-biotin interaction and
unbound materials are removed by washing. The bound,
10 acridinium-labeled material produces light that is detected in
a luminometer after addition of triggering agents. The Limit
of Detection (LOD) for the assay was 0.07 ng/mL. As shown by
the AUC in Figure 8, the average change from baseline for
Chromagranin-A was higher for subjects treated with 2.5 mg/day

15 of ABT-627, again demonstrating the effectivness of ABT-627 as

an agent for treating prostate cancer.

Interleukin-6 Levels

The effect of ABT-627 adminstration on Interleukin-6
20 levels in human serum samples was determined at Quintiles
Laboratories using a sandwich immunocassay. Human serum

samples and standards were incubated in microtiter plate wells



_NH~~\0 "~V IN~0~HOOO . . . or a pharnmaceutically acceptable
salt thereof. WO 02/11713 PCT/ US0112-1716 68 31. The nethod of C aim 30
wherein tWweoamer is prostate cancer and the patient is pehasoBzZsnighe

met hod of C aim 30 which additionally conprises 5 the adm nisteration of at
| east one therapeutic agent which inpedes net bone |oss. 33. The nethod of
Claim 32 wherein the therapeutic agent is a bisphosphonate. to 34. A nethod
for the reduction of cancer-related pgin which conprises admnistering to a
patient in need thereof a therapeutically effective anmount of a compound of
formula |: Z-~ /|R3 N (CH2) n. RR-, 151 wherejn Ris - (CH2Y)mW Z is
selecteSO?Fgﬁ1wﬁf 6)Wﬁégfi°8ﬁ& a Ejl?'ﬁﬂaﬁﬁakﬁéyaréniﬁ EpBREERLF§

sel ected from hydrogen, WO 02/11713 69 | oweral kyl, al kenyl, al kynyl,

al koxyabkyh, sPCIhASODNRel1dBadl kokyjcabbénghilikply, hidnéedakkyl , hal oal kyl ,
hal oal koxyal kyl , al koxyal koxyal kyl, thi oal koxyal koxyal kyl, cycl oal kyl,

cycl oal kykalk¥heo1 aAbBeearbeny! akkyl, iakkpharbAocanhopkh akkybyed
di al kyl am nocar bonyl al kyl , anlnocarbonylalkenyf, al kyl am nocar bonyl al kenyl ,

o D R R oL ol
5 chromogenic substrate. The intensity of the color was
proportional to the concentration of IL-6 in the sample or
standard. As shown by the AUC Figure 1, the average change in
baseline for Interleukin-6 was lower in those subjects treated

with ABT-627, demonstrating the effectivness of ABRT-627 as an

10 agent for reducing inflammation and ameliorating pain.

Bone Scan Methodology

Bone scans were performed with an NDA approved, Tc-99m
phosphonate type radiopharmaceutical. This technique uses
15 whole body format (skull to feet) so that anterior and
. posterior images are presented when using a 510 K-approved
gamma camera. Alternatively, spot views covering both
anterior and posterior projections of the total body can be
obtained. Interpretation was performed according to standard
20 nuclear medicine criteria, on a bone by bone basis, by
recording the number of lesions at each site. FEach site was

evaluated against a confidence score of 1 to 5, where 1 is



al kyl sul fonyl am doal kyl, heterocyclic, (heterocyclic)alkyl, io and (Raa)
(Rbb) NNRcC with the proviso that one or both,of Rl and R2 is other than
hydr ogen;wB32ns718€el ected from RA-C(O -R5-, R4-R5a-, R4-C(ebrtRRoDLHRE) -
R6-S (O 2-R7- R26-5 (O -R2~-, R22-O0C (O -R23 15 | oweral kyl, al kenyl,

al kynyl, cycloal kyl, cycloal kyl al kyl, aryl, arylal kyl, aryl oxyal kyl,

het erocyclic, (heterocyclic)alkyl, al koxyal kyl, al koxyal koxyal kyl, and RZ3
C(O -CH(R14) -; R4 and R6 are ind?pendently selected from (R11) (R12) N-
ao | oweral kyl, al kenyl, al kynyl, cycloal kyl, cycl oal kyl al kyl, aryl,

aryl al kyl , heterocyclic et erocycl j c)al ky|, WD 02/ 71713, 70 al koxyal kyl,
hydrox;}iﬁﬁ&ﬁl,veﬁal a*%y?#oﬁg?ﬁjﬁl% ?'fl,"%’cﬁ USH193L78RAI ol kBxyal kyl |

hal oal koxy, al koxyhal oal kyl, al kyl am noal kyl, di al kyl am noal kyl, al koxy,
and ~ P60 BBl sivel esndds f ondef toied Ent pbondival kyTeaeMsat&enyl ene,
-N(R2p)-Rg-, -R8a-N(R20)-RS-, -0-R9-, and R9a-0-R9-% R6 is selected from

| ower al kylin hatal kyds . al oxyak kyhes heyoa) kpxyahkyh, 8" ¥bcQraarnbatkyl; to
R~ is a coval ent bond, al kyl ene, al kenyl ene -N(R21)-R10-. and

alkyl enc P s rBctls FrBie SR ESantnd Ead PaRet ST Flserte Rl are

i ndependent |y sel ected from hydrogen, |oweral kyl, hal oal kyl, al koxyal kyl,
haldhlKﬁ&y%@%y?%ﬁﬂ@ﬁ@@,t%JR?ﬁ?Fme%?cl%%$k?m$ €iehoal kgnbiRgnce aggore
het erocyclic, arylal kyl, (heterocyclic)alkyl, hydroxyal kyl, al koxy,
of 4 and 5 were considered positive, and all other lesions
were considered negative. In addition, in a blinded study, a
reference nuclear medicine physician interpreted the bone
scans quantitatively as follows: the percent of involved bone
10 was estimated for each individual bone, and the individual
bone involvement was summed to calculate a global percent bone
scan index (BSI). More specifically, the bone scan was
separated into three indices. The first was the appindicular
scan which involved arms and legs (i.e. the humorous and all
15 bones distal to the humerous and the femur and e&erything
distal to the femur). The second was the axial (everything
but the arms and the legs). The results of these scans were
compbined to provide the total BSI.
Bone scans were conducted on each subject on day one of
20 the study, and on the final day of the study, and the

changes from baseline in bone scan index scores were analysed

by mean change and mean percent change, adjusting for baseline



am noal kyl , tri al kyl am noal kyl , al kyl am noal kyl , WO 02/11713 71
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| oneral kyl; Rilg and R19 are independently sel ected from hydrogen and
| oneral kyl; io R2p is selected from Qydrogen, |oweralkyl, alkenyl,
hal oal kyl, al koxyal kyl, hal oal koxyal kyl, cyl coal kyl and cycl oal kyl al kyl ;
R21 is sel ected from hydroge Iqmeralkyl al kenyl , hal oal kyl , alkoxyalkyl
ol onl KGBFRRRSFT I HE) ROARG SOy VAT Cs: SoRb” BAS HREalen RASmERECHF S ory
protecting group and heterocyclic; R23 is selected fron1cova|ent bond,
al kyl ene, al Renghene andFiN(R24)%- RRone B24niss iscliectted far dmcrpdsegen and
« | oweral kyl; ' 20 R25 is al kylene; R26 is selected from| oweral kyl,

hal oal k¥he F F8¥Eion ¥e H%%£@7%%ei%tB@TﬁHsglb%mé%ﬁ alnk¥Mse %ﬁ%E@%E%y|
cycl oal kyl al k aryl, arylal kyl, heterocyclic, (heterocyclic)alKkyl,
alkoxyalk | .and al kox bstitut edhal sel ted from al kyl ene
and alkeﬁé enengSAE@ %3 sgfggfeglﬁfg a|§§FEﬁE5%5§§%ﬂgke§y ene; Rra is

alkylene R8a is selected from al kyl ene and al kenyl ene;
effectivness of ABT-627 as an agent for redu01ng the fraction

of total skeletal involvement by tumor.

VAS Methodology/Administeration/Analysis

The Visual Analog Scale (VAS) is a common instrument of
10 pain assessment performed by having a subject draw a vertical
1ine on a 10 cm scale at the point that best describes his or

her pain on average in the last 24 hours. A diagram of the

scale 1s shown below:

15 No pain I-----=-----------om—w_ I Pain as bad as it could
possibly be
(not to scale)
During the course of the study, pain asessments were done
daily, at bedtime, by the subject. If the subject was unable
20 to maintain the log, a caregiver could complete the log on his
or her behalf. The log also contained a table on which was

recorded all daily pain medication consumed by the patient.



R9a is alkylene; R Oa is selected fromal kyl ene and al kenyl ene; zo Raa is
selected fromaryl and arylalkyl; Rbb is selected from hydrogen and

al kanoyl ; wRs§/i1912l kylene; mis 0-6; nis 0 or 1; 15 z is g-PusFti®ie

sel ected from hydrogen, |oweral kyl and arylalkyl; Gis selected from
hydrogen and a carboxy protecting group; and ~fnl is selected from-C (0)
2-G -PO3H2, -P (O (OH) (E) , 20 -CN, -C(ONHR17, al kyl am nocar bonyl ,

di al kyl am nocar bonyl , WO 112/11713 253 PCT/ US01/ 2~716 tetrazol yl, hydroxy,
al koxy, sulfonamda, -C(ONHS(O2R16." S (O 2NHC (O Rl~, HOO ff'" O OH NH
T ~\V WNOHOO~p N ON N~SSO~ ~~-- CF3 NH~ ~~ Hand 5 or a

phar macéd€i ¢Qdsy Oafcéqg’ﬂilé’blven*ssﬁqorﬁ%raékﬁ A gefHE ARSI Aehe34

wherein the cancer is prostate cancer and the patient is nale. 10 36. The
nmet hod cblCeaitrd34 twhiiiclecdddi tiicriald ywic dper issfs) ddie tadmibe stldmdid ahedf an
anticancer drug. 37. The nethod of Cl aim 36 wherein the additional

ANt i CaNGehey I i oAbt UM | RUAAIde pISRLRIY Aol Tl ar de,

nilutam de, flutam de, vitamn D, vitam n D anal ogues, estrogen, estrogen

anal ogues, predni sone, hydr,ocorti sone, ketoconazol e, cyproterone acetate,
and 0 NERHIOSE @eaEeg Ghe Score by G e SR S, 3

5 from the “no pain” end mark to the point where the subject's
line crossed the VAS line. The number was written into the
case report form next to the date the subject completed that
page of the logbook.

Subjects with pain were initially stabilized in their

10 pain so that their pain was treated to a tolerable and
constant level. For this study, “tolerable and constant”
refers to a pain score less than or equal to 5 c¢m on the VAS
for an average of seven successive days while using four or
less rescue doses of pain medication per day. A rescue

15 medication dose refers to a dose equal to one single dose a
patient used for common timed pain relief.

The weekly VAS scores were calculated excluding the
lowest and highest score for each week and averaging the
remaining five scores; If there were two days with the same

20 VAS score, the day with the highest analgesic use was
discarded.

The weekly mean VAS score was used to define subjects as
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osteobl astic. 10 40. The nethod of C aim 39 wherein the osteobl astic bone
net astases result fromthe spread of a prinmary cancer selected from breast,
prostate, lung, kidney, thyroid, nyetgma, |ynphonma, sarcone, osteosarcoms,
and ovarian. 15 41. The nethod of C arm 40 wherein the primary cancer is
WD 02/ 11713 75 prostate cancer and the patjent is male. PCI/U SO01 /2.171 G
42. TheFFERPedes® ef alriavefRPeResddi t PofBPI §CEoNPFi seBsiAeTadn®ni st er ati on
of an anticancer drug. 5 ' 43. The nmethod of C aim 42 wherein the

addi ti onaspandérabgseddongths seflect &dnf ionmtheupathi detegeseyel an,

bi cal utam de, nilutam de, flutam de, vitamn D, vitam n D anal ogues,

estrogepecRsy I PHEN:888L0gHA -t PHRIBESQPEatE 0gQr L} e kgggconazol e,
cyproter%%e§%cetat§, and proggsteroneg 42F %hgﬁgéyﬁgdégﬁg%lg?nggﬁ whi ch

additiopally conprise he adm ni steration, of radiation therapy. 15 45. The
net hod ?rfg%iﬂ¥4 eﬁﬁ?chwadﬂ???ﬁﬂﬁ FyecgﬁﬁFFsgétgﬂBEaﬁﬂiﬁpgfﬁgé?i8 of at

| east one therapeutic agent which inpedes net bone |oss. 20 46. The nethod
of @ ai anakgemereiaet Aeragentheéssampi bpudspghdnampared to baseline) .

Alternatively, a subject was considered a responder if his
pain analgesic consumption was reduced by at least 25% during
at least two consecutive weeks without a concomitant increase
in VAS score.

10 The percentage of responders in each treatment group was
compared to evaluate drug efficacy. The comparison was
subjected to an adjustment for baseline characteristics and
prognostic factors as co-variates, and the analysis was
performed using the Cochran-Mantel-Haenszel test or a

15 generalized linear model.

Weekly VAS scores are examined using a longitudinal
analysis method to explore trends over time. The duration of
the response, defined as the time from baseline to the last
weekly assessment for which the responder definition was

20 satisfied, was analyzed using the Kaplan-Meier methodology and
logrank test. Cox proportional hazard models were used as

needed (see U.S. Department of Health and Human Services.
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anount of a conpound of formula I1l 111. 10 49. The nethod of C ai m 48
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net hod of C aim 48 which additionally,conprises is the admnisteration of
at | east one therapeutic agent which WO (12/11713 77 inpedes net bone

| oss. ﬁgT/USC&/2~7lG 5Z. The_nethod of C aim 50 wherein therapeutic agent
is a biEpRREpheRatef GaB9er APRRRhbdiRéFaLnBrRERNEE] GHi6ELéBABer - PELERed
pai n which conprises adm nistering to a patient in need thereof a

t her apebttbtathyienf £24 - 0B92apoRotkoi laecoMpoyndsef . f onsukhowhl b thé~ O 10
[11. 53. The nethod of C aim52 wherein the cancer is prostate cancer and

L 2?12??;,@@ ihSr{Bhee 35 PAs 4B6-OBtBAdWRE & bRvagswhifhpgdditionally WO

independent of the effects of morphine, after treatment with

5 with ABT-627, demonstrating the effectivness of ABT-627 as an

agent for ameliorating pain.

Osteoblastic Activity and Bone Markers

Markers of osteoblastic activity were assessed using
10 urine samples. Bone markers include bone alkaline phosphatase
(BAP), deoxypridinoline, and N-telopeptide of Type I collagen.
Blood samples were collected prior to dosing on Day 1, Day 42,
Day 84, Day 168, and every ?8 days after Day 168, with a final
collection on the last day of the study.
15

Bone Alkaline Phosphatase

Bone Alkaline Phosphatase levels were determined using
the bone-specific Alkphase-B®° assay published by Metra
Biosystems (Mountain View, CA). As shown by the AUC in Figure

20 5, BAP levels decreased in subjects treated with ABT-627,
demonstrating the effectivness of ABT-627 as an agent for

inhibiting abnormal bone remodeling.
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4, The method of Claim 3 wherein the primary cancer is

prostate cancer and the patient is male.

5. The method of Claim 1 which additionally comprises

20 co-administeration of an anticancer drug.

6. The method of Claim 5 wherein the anticancer drug
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15. The method of Claim 14 wherein the therapeutic agent

is a bisphosphonate.

15 16. A method for the reduction of cancer-related pain in
a patient which comprises administering to the patient in need
thereof a therapeutically effective amount of an endothelin

ET-A receptor antagonist.

20 17. The method of Claim 16 wherein the cancer is

prostate cancer and the patient is male.
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10 20. The method of Claim 17 which additionally comprises

the administeration of radiation therapy.

21. A method for inhibiting bone metastases in a patient
which comprises administering to the patient in need thereof a

15 therapeutically effective amount of a compound of formula I:

Rz Z R3

‘\T/
(CH2)n
R
R4

I
wherein

R is - (CH2)n-W;
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alkylaminocarbonylalkenyl, dialkylaminocarbonylalkenyl,
hydroxyalkenyl, aryl, arylalkyl, aryloxyalkyl,
10 arylalkoxyalkyl, (N-alkanoyl-N-alkyl)aminoalkyl,
alkylsulfonylamidoalkyl, heterocyclic, (heterocyclic)alkyl,
and (Rgz) (Rpp) N-Rog

with the proviso that one or both of R, and R,y is other

than hydrogen;

15 R3 is selected from Rg4-C(0)-Rs-, Rg4-R53-, R4-C(0)-Rg-
N(Rg)-, Re-8(0)2-R7- R25-8(0)-R27-, R22-0-C(0)-Ra3-,
loweralkyl, alkenyl, alkynyl, cycloalkyl, cycloalkylalkyl,
aryl, arylalkyl, aryloxyalkyl, heterocyclic,
(heterocyclic)alkyl, alkoxyalkyl, alkoxyalkoxyalkyl, and Rj3-

20 C(0)-CH(R14) -

Ry and Rg are independently selected from (R13) (R12)N-,
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R is selected from a covalent bond, alkylene,

alkenylene, -N(R2q)-Rg-, -Rgy-N(Rgy)-Rg-, -O-Rg-, and
“Rgg-0-Rg-;
10 Rg is selected from loweralkyl, haloalkyl, alkoxyalkyl,

haloalkoxyalkyl, aryl or arylalkyl;
R7 is a covalent bond, alkylene, alkenylene -N(R31)-Rig-,
and -Rqg5-N(R21)-R10-;
Rg is selected from alkylene and alkenylene;
15 Rg 1is alkylene;
R10 is selected from alkylene and alkenylene;
R11 and R12 are independently selected from hydrogen,

loweralkyl, haloalkyl, alkoxyalkyl, haloalkoxyalkylalkenyl,

alkynyl, cycloalkyl, cycloalkylalkyl, aryl, heterocyclic,
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!510%&'()'1QQ§§(2éL§é?§%é%a Eégmmgﬁgﬁgymgfi§lamino and dialkylamino;
5 R14 is selected from aryl and R315-C(O)-;
Ri15 is selected from amino, alkylamino and dialkylamino;
R1g is selected from loweralkyl, haloalkyl, aryl and
dialkylamino;
R17 is loweralkyl;
10 R1g and Rj9 are independently selected from hydrogen and

loweralkyl;

Rpp is selected from hydrogen, loweralkyl, alkenyl,
haloalkyl, alkoxyalkyl, haloalkoxyalkyl, cylcoalkyl and
cycloalkylalkyl;

15 R21 is selected from hydrogen, loweralkyl, alkenyl,
haloalkyl, alkoxyalkyl, haloalkoxyalkyl, aryl and arylalkyl;

Rp2 is selected from a carboxy protecting group and
heterocyclic;

Ro3 is selected from covalent~bond, alkylene, alkenylene

20  and -N(R24)-R25-;

R24 is selected from hydrogen and loweralkyl;
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heterocyclic, (heterocyclic)alkyl, alkoxyalkyl and alkoxy-

5 substituted haloalkyl;
R27 is selected from alkylene and alkenylene;
. R5g is selected from alkylene and alkenylene;
Rr5 is alkylene;
Rgg is selected from alkylene and alkenylene;
10 R9g is alkylene;
Riga 1s selected from alkylene and alkenylene;
Ryg 1s selected from aryl and arylalkyl;
Rpp 1is selected from hydrogen and alkanoyl;
Roe is alkylene;
15 m is 0-6;
n is 0 or 1;
z is 0-5;
E is selected from hydrogen, loweralkyl and arylalkyl;

G is selected from hydrogen and a carboxy protecting

20 group; and
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or a pharmaceutically acceptable salt thereof.

22. The method of Claim 21 wherein the bone metastases

10 are osteoblastic.

23. The method of Claim 22 wherein the osteoblastic bone
metastases result from the spread of a primary cancer selected
from breast, prostate, lung, kidney, thyroid, myeloma,

15 lymphoma, sarcoma, osteosarcoma, and ovarian.

24. The method of Claim 23 wherein the primary cancer is



10<L! 109%& ()-s"10%& ()-10%& () - 10%& ()- & 10%& ()- 9! 10%& () -/ gnggg! h® hhdEbC

10 10<S/ 109& ()- ,"109%& ()-*$109%& ()- F(109%& ()- % 109& ()- #m 109%& () - hhh;

i xi yi zi {i wothGIAG 10<L10% ()- 10 10 1084" 109%& ()- ez#locy&'p@rms.@,,m@ (-1,

109 ()-iiitjjkkdEmbC 10 10<LL"10%&' ()- 9"10% ()-M 109%& () -

109& ()-!109%& ()- 109 ()-kI M sl || +mdEnbC 10 10<S, ! 109%& () - 9) 394.09& () -
109 ()-1940% ()- #@O0%& ()- !10% ()- 3+mhmmmHnl ndnKndYNC 10 10< 10 10

10710%& () - 9y5'!10%& ()- 9310%& ()- ;9f 10%& ()- .!10%& ()-
KnWhZnj nnn! odEYNC 10 10< "109& ()- "109%& ()-nlO%& ()-3"109%& ()-
109 () - 510%&' -'oXooog?g EBEYNC 10 10< 109 ()- @O%&' ()-"10%& ()-sz

- 109& () PrPEBSRS (T2RIBY

VAL0YE () - #! 10%&' ()-LI"109& ()- s 9%40% ()-qrRrrrris2s3sdE / 10
108s! 109& () -

10

15

20

25. The method of Claim 21 which additionally comprises

the administeration of an anticancer drug.

26. The method of Claim 25 wherein the additional
anticancer drug is selected from leuprolide, goserelin,
bicalutamide, nilutamide, flutamide, vitamin D, vitamin D
analogues, estrogen, estrogen analogues, prednisone,
hydrocortisone, ketoconazole, cyproterone acetate, and

progesterone.

27. The method of Claim 21 which additionally comprises

the administeration of radiation therapy.

28. The method of Claim 21 which additionally comprises
the administeration of at least one therapeutic agent which

impedes net bone loss.

29. The method of Claim 28 wherein the therapeutic agent

is a bisphosphonate.
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I
wherein
R is - (CH2)m-W
Z is selected from -C(R1g) (R19)- and -C{0) -

10 R1 ‘and Ry are independently selected from hydrogen,
loweralkyl, alkenyl, alkynyl, alkoxyalkyl,
alkoxycarbonylalkyl, hydroxyalkyl, haloalkyl, haloalkoxyalkyl,
alkoxyalkoxyalkyl, thioalkoxyalkoxyalkyl, cycloalkyl,
cycloalkylalkyl, aminocarbonylalkyl, alkylaminocarbonylalkyl,

15 dialkylaminocarbonylalkyl, aminocarbonylalkenyl,
alkylaminocarbonylalkenyl, dialkylaminocarbonylalkenyl,
hydroxyalkenyl, aryl, arylalkyl, aryloxyalkyl,
arylalkoxyalkyl, (N-alkanoyl-N-alkyl)aminoalkyl,

alkylsulfonylamidoalkyl, heterocyclic, (heterocyclic)alkyl,
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R3 1s selected from Rg-C(O)-R5-, Rg-R53-, R4-C(0O)-Rg-

5 N(Rg)-, Rg-8(0)2-R7- R2-S(0)-Ra7-, R2-0-C(0)-Ry3-,
loweralkyl, alkenyl, alkynyl, cycloalkyl, cycloalkylalkyl,
aryl, arylalkyl, aryloxyalkyl, heterocyclic,
(heterocyclic)alkyl, alkoxyalkyl, alkoxyalkoxyalkyl, and Ri13-
Cc(0) -CH(R14) -;

10 R4 and Rg are independently selected from (R17) (R12)N-,
loweralkyl, alkenyl, alkynyl, cycloalkyl, éycloalkylalkyl,
aryl, arylalkyl, heterocyclic, (heterocyclic)alkyl,
alkoxyalkyl, hydroxyalkyl, halocalkyl, haloalkenyl,
haloalkoxyalkyl, haloalkoxy, alkoxyhaloalkyl, alkylaminoalkyl,

15 dialkylaminoalkyl, alkoxy, and

H
N

(CHz)f\N \R )
\/ \( 7a

o)

R is selected from a covalent bond, alkylene,
alkenylene, -N(R20)-Rg-, -Rgy-N(Ryq)-Rg-, -O-Ro-, and

—R9a*O‘R9";
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5 Rg is selected from alkylene and alkenylene;
Rg is alkylene;
R1p0 is selected from alkylene and alkenylene;
R11 and Ri2 are independently selected from hydrogen,
loweralkyl, haloalkyl, alkoxyalkyl, haloalkoxyalkylalkenyl,
10 alkynyl, cycloalkyl, cycloalkylalkyl, aryl, heterocyclic,
arylalkyl, (heterocyclic)alkyl, hydroxyalkyl, alkoxy,
aminoalkyl, trialkylaminoalkyl, alkylaminoalkyl,
dialkylaminoalkyl, and carboxyalkyl;
R13 is selected from amino, alkylamino and dialkylamino;
15 R14 is selected from aryl and Ri5-C(O) -
Ri5 is selected from amino, alkylamino and dialkylamino;
R1e is selected from loweralkyl, haloalkyl, aryl and
dialkylamino;
R17 is loweralkyl;

20 R1g and Rjg are independently selected from hydrogen and

L]

loweralkyl;
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10<&l0%Ralpalkyl, alkoxyalkyl, haloalkoxyalkyl aryl and arylalkyl;

Roo is selected from a carboxy protecting group and
heterocyclic;

R23 is selected from covalent bond, alkylene, alkenylene
and -N(R24)-R25-;

10 R4 is selected from hydrogen and loweralkyl;

R2s is alkylene;

Rog is selected from loweralkyl, haloalkyl, alkenyl,
alkynyl, cycloalkyl, cycloalkylalkyl, aryl, arylalkyl,
heterocyclic, (heterocyclic)alkyl, alkoxyalkyl and alkoxy-

15 substituted halbalkyl;

Ro7 is selected from alkylene and alkenylene; v

Ry is selected from alkylene and alkenylene;

Rn, 1s alkylene;

Rgy 1s selected from alkylene and alkenylene;

20 Rgg is alkylene;

Rqgg 18 selected from alkylene and alkenylene;
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z is 0-5;
E is selected from hydrogen, loweralkyl and arylalkyl;
G is selected from hydrogen and a carboxy protecting
group; and
10 W is selected from -C(0)2-G; -PO3Hy, =-P(0) (OH) (E),
-CN, -C(O)NHR317, alkylaminocarbonyl, dialkylaminocarbonyl,
tetrazolyl, hydroxy, alkoxy, éulfonamido, -C(O)NHS(0)2R1g6, -

S (0) oNHC (O)R16,

HO, 0 0
s N D NH 'é—(/N\o
%#ﬁ JE\ ~$ \ \IN -$ 0/& ”__<
O ) HO 0]
-~ 0, ~N

o Do
Y ”’ b : 3 'é‘@'NHSOQC&

15 , , and '

or a pharmaceutically acceptable salt thereof.
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34. A method for the reduction of cancer-related pain
which comprises administering to a patient in need thereof a

therapeutically effective amount of a compound of formula I:

R2 Z R3
\lil 7
(CH2)n
R
Ry
15 I

wherein
R is - (CH2)m-W;
Z is selected from -C(R1g) (R19)- and -C(O)-;

R1 and Ry are independently selected from hydrogen,
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arylalkoxyalkyl, (N—alkanoyl-N—alkyl)aminoalkyl,
alkylsulfonylamidoalkyl, heterocyclic, (heterocyclic)alkyl,
10 and (Ryg) (Rpyp)N-Ro.-,
with the proviso that one or both.of R; and R, is other
than hydrogen;
.R3 is selected from Rg-C(O)-R5-, R4-R5z-, Rg-C(0)-Rg-
N(Rg) -, Re-S(0)2-R7- R26-S(0)-Rp7-, R22-0-C(0)-R33-,

15 loweralkyl, alkenyl, alkynyl, cycloalkyl, cycloalkylalkyl,
aryl, arylalkyl, aryloxyalkyl, heterocyclic,
(heterocyclic)alkyl, alkoxyalkyl, alkoxyalkoxyalkyl, and Rj3-
C(O) -CH(R14) -;

R4 and Rg are independently selected from (R11) (R12)N-,

20 loweralkyl, alkenyl, alkynyl, cycloalkyl, cycloalkylalkyl,

aryl, arylalkyl, heterocyclic, (heterocyclic)alkyl,
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R7a
O
5 Rs is selected from a covalent bond, alkylene,
alkenylene, -N(R20)-Rg-, -Rgz-N(R,q)-Rg-, -0-Rg-, and
“Rgq-0-Rg-

Rg is selected from loweralkyl, halocalkyl, alkoxyalkyl,
haloalkoxyalkyl, aryl or arylalkyl;

10 R7 is a covalent bond, alkylene, alkenylene -N(R21)-R10-,
and -Rqg5-N(R21)-R10-;

Rg is selected from alkylene and alkenylene;
Rg is alkylene;
R10 is selected from alkylene and alkenylene;

15 Ri1 and Riz are independently selected fromvhydrogen,
loweralkyl, haloalkyl, alkoxyalkyl, haloalkoxyalkylélkenyl,
alkynyl, cycloalkyl, cycloalkylalkyl, aryl, heterocyclic,
arylalkyl, (heterocyclic)alkyl, hydroxyalkyl, alkoxy,

aminoalkyl, trialkylaminoalkyl, alkylaminoalkyl,
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R13 i1s selected from amino, alkylamino and dialkylamino;
R14 is selected from aryl and Ri5-C(O)-;
R15 is selected from amino, alkylamino and dialkylamino;
5 Rie is selected from loweralkyl, haloalkyl, aryl and
dialkylamino;
Ri17 is loweralkyl;
R1g and Ri19 are independently selected from hydrogen and
loweralkyl;
10 R20 is selected from hydrogen, loweralkyl, alkenyl,

haloalkyl, alkoxyalkyl, haloalkoxyalkyl, cylcoalkyl and

cycloalkylalkyl;

R21 is selected from hydrogen, loweralkyl, alkenyl,
haloalkyl, alkoxyalkyl, haloalkoxyalkyl, aryl and arylalkyl;

15 R22 is selected from a carboxy protecting group and

heterocyclic;

R23 is selected from covalent bond, alkylene, alkenylene
and -N(R24) -Ro5-;

R24 is selected from hydrogen and loweralkyl;

20 Ros is alkylene;

R2e is selected from loweralkyl, haloalkyl, alkenyl,
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10! heterocyclic, (heterocyclic)alkyl, alkoxyalkyl and alkoxy-

substituted haloalkyl;
R27 is selected from alkylene and alkenylene;
5 Rgg is selected from alkylene and alkenylene;
Ry, 18 alkylene;
Rgg is selected from alkylene and alkenylene;
Rgg is alkylene;
Rqipga 1s selected from alkylene and alkenylene;
10 Rgg 1s selected from aryl and arylalkyl;
Rpp 1s selected from hydrogen and alkanoyl;
Roo is alkylene;
m is 0-6;
n is 0 or 1;
15 z is 0-5;
E is selected from hydrogen, loweralkyl and arylalkyl;
G is selected from hydrogen and a carboxy protecting

group; and
W is selected from -C(0)3-G; -PO3Hz, -P(0) (OH) (E),

20 -CN, -C(O)NHR17, alkylaminocarbonyl, dialkylaminocarbonyl,
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5 or a pharmaceutically acceptable salt thereof.

35. The method of Claim 34 wherein the cancer is

prostate cancer and the patient is male.

10 36. The method of Claim 34 which additionally comprises

the administeration of an anticancer drug.

37. The method of Claim 36 wherein the additional
anticancer, drug is selected from leuprolide, goserelin,
15 bicalutamide, nilutamide, flutamide, vitamin D, vitamin D
analogues, estrogen, estrogen analogues, prednisone,

hydrocortigone, ketoconazole, cyproterone acetate, and

progesterone.
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39. The method of Claim 38 wherein the bone metastases

are osteoblastic.

10 40. The method of Claim 39 wherein the osteoblastic bone
metastases result from the spread of a primary cancer selected
from breast, prostate, lung, kidney, thyroid, myeloma,

lymphoma, sarcoma, osteosarcoma, and ovarian.

15 41. The method of Claim 40 wherein the primary cancer is
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bicalutamide, nilutamide, flutamide, vitamin D, vitamin D
analogues, estrogen, estrogen analogues, prednisone,
10 hydrocortisone, ketoconazole, cyproterone acetate, and

progesterone.

44. The method of Claim 40 which additionally comprises
the administeration of radiation therapy.
15
45. The method of Claim 40 which additionally comprises
the administeration of at least one therapeutic agent which

impedes net bone loss.

20 46. The method of Claim 45 wherein the agent is a

bisphosphonate.
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49. The method of Claim 48 wherein the cancer is

prostate cancer and the patient is male.

50. The method of Claim 48 which additionally comprises

15 the administeration of at least one therapeutic agent which
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53. The method of Claim 52 wherein the cancer is

prostate cancer and the patient is male.

15 54. The method of Claim 52 which additionally
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comprises the administeration of an anticancer drug.

55. The method of Claim 54 wherein the anticancer drug
is selected from leuprolide, goserelin, bicalutamide,
nilutamide, flutamide, vitamin D, vitamin D analogues,
estrogen, estrogen analogues, prednisone, hydrocortisone,

ketoconazole, cyproterone acetate, and progesterone.

56. A method for preventing new bone metastases in a
patient which comprises administring to the patient in need
thereof a therapeutically effective amount of an endothelin

ET-A receptor antagonist.

57. A method for inhibiting metastatic growth in a
patient which comprises administring to the patient in need
thereof a therapeutically effective amount of an endothelin

ET-A receptor antagonist.

58. A method for inhibiting bone turnover in a patient
which comprises administring to the patient in need thereof a
therapeutically effective amount of an endothelin ET-A

receptor antagonist.



