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Methods of Treating Cancer aAnd The Pain Associated Therewith

| - .
1 | Using Endothelin Antagonists

Field of the Invention

The instant invention is directed to methods for the
inhibitiohkof 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 loss in
patients, including cancer patients, using an endothelin ET-A

receptor antagonist.

Background of the Invention

,515> Endothelin (ET),’a 21 amino acid peptide,‘is produced by
enzymatid cleavage of a precursor peptide by an endoﬁhelin |
converting enzyme. First discovered in‘vascular.endothelial
cells, ET and ET/ET receptorkbinding are now known to modulate
smooth musclé tone, blood flow, cell prolife:ation and

20 differentation, protein synthesis, and,ﬁetabolic function iﬁ a

variety of tissues and cell types such as ovary, prostate,

gkin, and brain.




TAGONI STS [err] Abstract: The instant invention is directed to nethods
for the inhibition of bone netastases, nethods for the pr@%kﬁﬁ%baﬂmﬁ growt h
of new newestasas, nethods for the inhibition of bone turpeyaise1apde et hods
for the prevention of bone loss in patients, including cancer patients.
usi ng an endot helin ET-A receotor antagonist. W 02/11713 2 2 SEP 2001 -
PCT/ USO / 24716 Met hods of Treating Cancer And The Pain Associ ated Therew th
The instant invention is directed togrethods for the inhibition of bone
nmet ast ases, nethods for the prevention of growth of new netastases,

net hods for L, nhi bition .of bpne ., 10 turnover, and met hods for the
prevention(é%zkﬁuf?%ﬁgF?ﬁ %%?$ shag REeRi AGCKANERr CPBREFERES, using an
endothelin ET-A receptor antagonist. Background of the invention '15

Endot hélTieyiEs angd Meims holrereprpepreéae, artepialiubddofypeagsuneic cl eavage
of a precursor peptide by an-endothelin converting enzyme. First discovered

i n vascidaresyulairhedrdia€ eblbisputs] aner&é&ETcaeaeatotoht PEBg12E¢ AAW known
to nodul ate snooth nuscle tone, blood flow, cell proliferation and 20

difff”5¥§é§3§”btfﬁﬂ§£%é‘5&%E$E§%§isafg QQgQQQQLCs&ggEBiﬂaséﬂeacells‘

5 in vitro; contract non-vascular smooth muscle such as guinea
pig trachea, human urinary blaader strips and rat uterus in
vitro; increase airway resistance in vivo; induce formation of
gastric ulcers; stimulate release of atrial natriuretic factor
in vitro and in vivo; increase plasma 1e§els of vasopressin,

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

ET/ET receptor binding alsb 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 faét, én anti—ET antibody has been shown to ‘a;
ameliorate adverse effects 6f renal ischemia on renal vascular
resistance and glomerular filtration rate (J. Clin. Invest. 83
1762 (1989)). In addition, an anti-ET antibody attenuated
bdth 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)).




>

variety of tissues and cell types such as ovary, prostate, W 02/11713 2 2
SEP 2003 PCT/ US01/ 24716 ET/ ET receptor binding has been shoqg&t pqmggrict
arteri es WUOYHIBs; increase nean arterial blood pressure;PC mg%aﬂé

i ncardi ac output; increase cardiac contractility in vitro; stimulate

m t ogenesi s in vascul ar snmooth nuscle cells in.vitro; contract non-vascul ar
snoot h nmuscl e such as guinea pig trachea, human urinary bl adder strips and
rat uterus in vitro; increase airwaysresistance in vivo; induce formation
of ~ gastric ulcers; stinulate release of atrial natriuretic factor in vitro
and 10 vivo: ol BERBasE BlATH driRuelchial ¥330RNERSHLsr 10 AAARL A Qllg, and.
catechol am nes; inhibit release of renin in VIitro; ang St are r&lease

of gonadotro inﬁ LN, vitraQq. ET/ET,rec%ptor bi ndi.ng al so causes
vasoconsFFPEEFE TSREIORs A ZP S IR VRRES ERENSEGFEass 1m rerebysl FEBS

~Letters 231 440 (1988) and Bi ochem Biophys. Res. Commun. 154 868 is

(1988)) blppdf 4dpv dueatvi sEPaxachbody hemobzbagehdwnrats,ameli or ate adverse
effects of renal ischem a on renal vascular resistance and gl omerular
filtratdenreabes(MAPCinhsodivesdepiatel’8duli289) mhonkByaddihkhonosan anti-ET

~anti body attenuated both the nephrotoxic effects of .intravenously

adm 1 sbek 89,2 QuaVE S BRS.N 765.988Y (1863 14K s4AL90N) o2kl BEar ot

ET antagonist on arterial calibera has also been recently
reported (Biochem. Biophys. Res. Comm., 195: 969-75 (1993).
An ET receptor antagonist reduced injury in a rat model
of colitis (EUR. J. Pharmécol. 1996, 309, 2614269)’and
10 prevented ischemié-reperfusion injury in kidney
transplantation (Transplant Int 1996, 9, 201-207). The use of
ET antagonists in the treatment of angina,‘pulmonary
hypertension, Rayhaud's diséase, and migraine has~élso 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-recéptor binding

results in improvement or reversal of endothelin-induced




Iin a coronary artery |igation-induced nyocardial infarction nD el 6§%uure
344 114 (1990)) WO 02/11713 A nonpeptide ET antagoni st pr eYeh tSE 0

post - i schwawamiyasoconstriction in rats, prevents the decrgaggsdiiser ebr al
bl ood flow due to subarachnoid hennrrhage in rats, and decreases MAP in
sodi um depl eted squirrel nonkeys when dosed 5 orally (Nature 365:
759-761(1993)) A simlar effect of an ET antagonist on arterial calibera
has al.so been recently reported (Bioghem Biophys. Res. Conm, 195: 969-75
(1993).  An ET receptor antagonist reduced injury in a rat nodel of colitis
(EUR J4 r.nac 1996, 3 61- 26%& and revented

| schem & re§8Ffﬁ§F8ﬁ FF n Y &ﬁe? Pﬁﬁﬂﬂ%ﬁn |E¥1ﬁgﬁéﬁﬁﬂﬂaﬁﬁn4#ﬂ91996
9, 201-207). The use of ET antagonlsts inthe treatnment of angina,

pul mnaﬁ?tlﬁyﬁwt dpsilgnatray ssudTs reicepios; sartgungrsdise deas pedesd deeen
suggested (Drugs 1996, 51,12-27). In malignant growth 15 disorders, ET and
i ts gromthspantbhinpeebfeet S nhanaybeer b g& tahalaEgy.i zed. in prostate
cancer, (Nature Medicine 1995, 1, 944-949) wherein ET acts as a nodul at or
in osteobl astic bone

5 ' Summary ofvthe Invention

In one embodiment of the instant invention, therefore, is
disclosed a method for inhibiting bone metastasés_in a patient
which comprises administering to the patient in need thereof a
therapeutically effeétive 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
therapeutiéally effective amount of an endothelin ET-A

15 receptor antégonist.

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 effectiﬁé 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 whichvcomprises




| esi on (UROLOGY 53: 1063- 1069, 1999). Gven the results fromthese % d ot her
reports which 20 illuninate the role of ET/ET receptor bihdi S5Pi #0di sease
st ates, awo sche7isnowl edge that bl ocking ET/ ET receptor bi pgiforsessl ts in
I mprovenent or reversal of endothelin-induced 2 2 SEp 2003 WJ W2/11 /i3
PCT/ USQ /21716 di sease states, agents which antagoni ze ET/ ET receptor

bi nding activity, designated as ET receptor antagonists, can provide
substantial benefit in many therapeutgic areas. 5 Summary of -the | nvention
I n one enbodi ment of the instant invention, therefore, is disclosed a

met hod { Q% | ng,. bone netastases in a.patient_. which conprise '
,adninist%ﬁ%%g %f%%% %gtggﬁtp?%l%eedl?h%?%%f€%§r?%%r%%%?¥%B?Y§l%?i%¥tive
amount of an endothelin ET-A 10 receptor antagonist. In another enbodinent
of the % 168 PEOWRE cPHsaR endoiehebinf BE-Brseeeptony arbadonbshet ast ases
.in a patient which conprises admnistering to the patient in need thereof
a ther apeutimadhytipéf estbodimemuntf of hanirstanbel hveddidnj 5i&ecept or
antagoni st. In another enbodinent of the instant invention, therefore, is
di scl osetb A SBEAOL h@ERSANESE LM BL B3¢ Adfe turnover in a patient
5 which comprises administering to the patient in need thereof a
therapeutically effective amount of an endothelin ET-A
receptor antagonist.
In another embodiment of the invention is disclosed a
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.




growh in a patient which conprises admnistering to the _pat] ePnE'LF' &n need
thereof a therapeutically effective anmount of 20 an endot Bed iSE 0

receptor Waeanmisst. |In another enbodi ment of the inventi orcri/gsdizagicosed a
met hod for inhibiting bone loss in a patient which conprises 1 2 SEP 2003
WD 02/ 11713 PCT/ USOL/ 24716 adm nistering to the patient in need thereof aa
t herapeutically effective anount of an endothelin ET-A receptor antagonist.
therapeutically effective amount of ag endothelin ET-A receptor

ant agoni st. I n anot her enbodinment of the instant invention-is disclosed

t her apeuti cakl cgpt; Qcnul ati f- an. .15 endot held.n ET-A receptor
ant agoni st, LSB P%%a?l ;ilglﬁlg#ig{:g%r gtseg%cﬂc% g)ff %rgg}:[aﬁ%r Eg’é‘&ﬁfclca (ﬂﬁl,g%rbr use
in thes? met hods. di scl osed a nethod for inhibiting bone turnover in a

pati ent ‘BSRhi &R BofPPISEs RARFAREEON fdFeaseochaifdt Felacebeed¥ thér aid a
therapeutically effective anbunt of an endothelia ET-A receptor - ’

ant agonfst 10| mgapdt ABT-~é_Fodi nent of the invention is disclosed a nethod
for the reduction of cancer related pain in a patient 10 in need thereof
whi ch conprises adnministering to the patient a In another enbodi nent of the
instant invention, is Brief Description of the Draw ngs.

5 Figure 3 illustrates VAS score levels relating to pain
assessment 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.




|
a 20 subject population treated with a pl acebo or 2.5 2 10 Flgure 1
Illustrates levels of interleukin-6 (I1L-6) in ABT-627. 2 %5 ng
02/11713 Wioonyg7id il lustrates levels of prostate PCT/ USO} ﬁ@@CIfIC
antigen (PSA) in a subject population treated with a placebo or ﬁ
10 ng of ABT-627. 5 Figure 3 illustrates VAS score levels relating to pain
assessnent in a subject population treated with a placebo or 2.5 ng or 10
ng of ABT-627. Figure 4 illustrates cyosslinked N-telopeptides 10
(degradation) in a subject population treated with a placebo ~or 10 ng

ABT-627. Figure 5 illustrates_bone alkallng osphat ase ( BAP) (f ormation)
_in a subject populatgﬁﬁiliggﬂgﬁﬁﬁiiﬂ—é 2 E2£££W$P tier gy ABT-627. Figure
6 illustrates skeletal involvenent in a subject popul ation treated wtha

pl acebo or 1Bndgth3116Z?eceptﬁrganeaﬁonhBUStaaeeemplogeﬁhmnpthase level's
.1n a subject

practice of the lnstant invention. Endothellns are a family

of peptides mainly synthesized and released by endothelial
s cells. The term “endothelin” refers to a family of homologous
2l-amino acid peptides féund in 3 distinct isoforms: ET-1, ET- -
2, and ET-3.
The term “endothelin ET-A receptor antagbnist” 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 receptof.
The term “primary cancer” means cancer in a specific
- 15 tissue, which is first in time or in order of de&elopment.
Primafy cancers include, but are not limited to, breast,’
prostate, lung, kidney, thyroid, brain, heart, intestine,
bovaiy,imyeloma, lymphoma, sarcoma, and osteosarcoma.
The term “cancer—relaﬁed pain” inclﬁdés pain‘which arises
20 from direct invasion orvexpansion 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




popul ation treated with a placebo or 10 ng ABT-627. Detail ed Descri ption of
the I nvention Endothelia receptor antagonists are enpl oyecz 'QnsEpezmgacti ce
of the iQ§§§Q@,hgvention. Endot hel i ns are of peptides main % synt hesi zed
and rel eas ndothelial 5 cells. The term "endot hel i nPCTESAYIHG 5
famly of honol ogous 21.-am no acid peptides found in 3 distinct isoforns
ET-1, ET 2, and ET-3. The term "endothelin ET-A receptor antagonist"
i ncludes both conmpounds whi ch antagoni ze the ET-A receptor in a 10
sel ective manner, as well as conpounds which antagonize the ET-A receptor
in a non-selective manner. An exanple of the latter type of conpound would
be a corpmoed ¢hatienteagosecestidheoETndxioaepagentsdwhlich aptagasezes the
ET-B receptor. The term™"primary cancer” means cancer in a specific is
ti ssue,omhy hSe T4 L | 9B+ A b 84 rmof s meat . PrL cancers
includefME%fggﬁieﬁ%%§%fn??%dﬁ§%€ %§§é§§9& B?oég§¥§%9ﬁﬂngfekigﬁgggg?hyroid,
brain,lggqﬁa,f'ntestinel ovary, nyelonmm, |ynphoma, sarcoma, and
ost eosar ¢3ne. %" term "cancer-rel ated pain" includes pain which arises 20
fromdirect invasion or expansion of a tunor into tissue, such as bone or
nerve; pain Seeehfbeatby, faopenpeundneéqiienvetacl mawobei avpdpyadoin
expansi on, such as bone col | apse due t

5 the practice of the instant invention

Ro 4 R3
\'\l] 7
(CH2)n
R
Ry
I
wherein
10 R ig -(CH2)m-W;

Z is selected from -C(R1g) (R19)- and -C(0)-;

R1 and Rz are independently selected from hydrogen,
loweralkyl, alkenyl, alkynyl, alkoxyalkyl,
alkoxycarbonylalkyl, hydroxyalkyl; haldalkyl, haloalkoxyalkyl,

15 alkoxyalkoxyalkyl, thioalkoxyalkoxyalkyl, cycloélkyl,
cycloalkylalkyl, aminocarbonylalkyl, alkylaminocarbonylalkyl,
dialkylaminocarbonylalkyl, aminocarbonylélkenyl, |
alkylaminocarbonylalkenyl, dialkylaminocarbdnylalkenyl,

hydroxyalkenyl, aryl, arylalkyl, aryloxyalkyl,




cancer erosion or secretion of noxious agents which rmdulzﬁge%gs Zanyduce
pai n; and pain nediated by ischema, i.e. reduced blood

Speci f i cawioy2/1a7idonpound of formula | nmay be enpl oyed in pchasseiagisce of
the instant invention wherein 10 Ris - (CH2)mW Z is selected from
-C(R18) (R19) and -C (O -; Rl and R2 are independently selected from
hydrogen, |oweral kyl, alkenyl, alkynyl, alkoxyalkyl, alkoxycarbonylalkyl
hydr oxyal kyl, hal oal kyl , -hal oal koxyalkyl, is alkoxyalkoxyalkyl

t hi oal koxyal koxyal kyl , cycl oal kyl',. cycl oal kyl al kyl, anlnocarbonylalkyl

al kyl a | npgca | al kyl ,, a 'nocarbonylalkenyl
~aIkylag%ﬁggggggg%%f*éehyﬁﬁ % g%&é&% e 3ig¥gXﬁVFﬁ¥ﬁ%ﬁ¥E}- hydr oxyal kenyl ,
: i%alk yl xilox aIk¥ 2.2 SEP 2003 WD 02/ 11713 PCT/US01/ 24716
ar yI al koXyut R forxl amkdrakyi: abryEyasyRbaFKy (hehergrEal iehaLimikdoal kyl |
~heterocycllc (heterocyclic) alkyl, and (Raa) (Rb4) N-Rcc with the proviso
t hat onandr (Rgt h(Rf, 3 d-R2 is other 5 than hydrogen; R3 is sel ected
R .

fmm%Cﬂ»%- %aMCK»%-
with the proviso that one or both of Ry and Ry is other

5 than hydrogen;

R3 is selected from R4-C(O)-R5-, R4-Rg5a-, R4—C(O)—R5—

" N(Rg) -, Rs;S(O)z-R7- R26-S(0) -R27-, R22-0-C(0)-R23-,
loweralkyl, alkenyl, alkynyl, cycloalkyl, cycloaikyialkyl,
aryl, arylalkyl, aryloxyalkyl, heterocyclic,

10 (heterocyclic)alkyl, alkoxyalkyl, alkoxyalkoxyalkyl, and Ry3-
C(0) -CH(R14) -;

R4 and Rg are independently selected from (R11) (R12)N-
loweralkyl, alkenyl, alkynyl, cycloalkyl, cycloalkylalkyl,
aryl, arylalkyl, heterocyclic, (heterocyclic)alkyl,

15 alkoxyalkyl, hydroxyalkyl, haloalkyl, haloalkenyl,
haloalkoxyalkyi, haloalkoxy, alkoxyhéloalkyl, alkylaminoalkyl,

dialkylaminoalkyl, alkoxy, and

(CHz):\N H

N/ \( F\R7a"

o

Rg is selected from a covalent bohd, alkylehe,




N (R6) -, R6-S(0)2-R7- R26-S (0) -R27-, R22-0-C (O -R23-,, .l Eﬁrﬂibyl,
al kenyl , al kynyl, cycloal kyl, cycloal kyl al kyl, aryl, aryl?alzkg " 0

aryl oxyal @ 02/118t3er ocyclic, io (heterocyclic)alkyl, al koxyetkybo1/24716

al koxyal koxyal kyl, and R13- C(O -CH(R14) -; R4 and R6 are independently
selected from (R11) (R12) N-, |oweralkyl, alkenyl, alkynyl, cycloal kyl,
cycl oal kyl al kyl, aryl, arylalkyl, heterocyclic, (heterocyclic) alkyl, IS
al koxyal kyl, hydroxyal kyl , hal oal kyl jghal 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 (CH RS is,selected froma coval ent, bond, Kyl ene, WO 02/11713
R8a- N( R%()ﬂ‘eﬂwe“%mﬁi&ﬁg ‘ﬁ‘a‘% dall g@wiﬁéﬂtﬁ gﬁayl' o"ro'g{’%fl al®ft; 5 R7 is a
coval ent bond, al kylene, al kenylene -N(R21 and -R10Ca-N(R21)-Rio-; R8 is
sel ect edREom-Rlgkyl ene and al kenyl ene; R9 is alkylene; -Rio-, RLO is

sel ected ron1aPkerne and al kenyl ene; 10 R11 and R12, are independently

sel ected from hydrogen, | ower al |, hal oal kyl ,_ al koxyal kyl ,
hanaIkoxyalﬁ§|é§k§%§ﬁpted from|$éwer£%kyl, %aloalkyfc af%oxyalkyl,

haloalkoxyalkyl, aryl or arylalkyl;
5 R7 is a co#alent bond, alkylene, alkenylene -N(R21)-R1i0-,
and -RIOa;N(R21)-R10-;
Rg is selected from alkylene and alkenylene;
Rg is alkylene;
R10 is selected from alkylene and alkenylene;.
10 R11 and Ri2. are independently selected from hydrogen,

loweralkyl, haloalkyl, alkoxyalkyl, haloalkoxyalkylalkenyl,
alkynyl, cycloalkyl, cyéloalkylalkyl, aryl, heterocyclic,
arylalkyl, (heterocyclic)alkyl, hydroxyalkyl, alkoxy,
aminoalkyl,trialkylaminoalkyl, alkylaminoalkyl,

15 dialkylaminoalkyl, and carboxyalkyl;

R13 is selected from amino, alkylamino and dialleamino;
R14 is selected from aryl and Ri5-C(0)-;
Ris is selected from amino, alkylamino and dialkylamino;

Ri6 1s selected from loweralkyl, haloélkyl, aryl and

20 dialkylamino;

Ri7 is loweralkyl;




al kynyl , eycloalkyl, cycl oal kyl al kyl, aryl, heterocyclic, alkﬁ
(heterocyclic)al kyl, hydroxyal kyl, al koxy, am noal kyl, thaBkgE%rﬂU 3)a| kyl,

alkylanlnwguhmk”3R13 is selected fron1an1no alkylanino a m no;
S dlalkylan1noalkyl and carboxyal kyl; R14 is selected f?gﬁﬂ§§y$¥@8

R15- C( O) - RL5 is sel ected from am no, al kyl am noand di al kyl am no; R16 is
sel ected fron1|omeralky|, hal oal kyl, aryl and 20 di al kylamnno; . R1l7 is

| ower al kyl; WD 02/11713 11 R18 and 3%? are independently selected from
hydrogen and | oweral kyl ; R20 is sel €cted from hydrogen, Iomerdlkyl,

al kenyl , haloalky alkoxyalkyl hal oal koxyal ky!l Icoalk and 5

_cycl oal kyl alBa8 ;3@ 1R1g emee@%pewﬁﬁ%m%bﬁct%v%fanlw TR nghd

hal oal kyl , alkoxyalkyl hal oal koxyal kyl , aryl and arylal kyl; R22 is
selecte&bﬁéﬁﬁuﬁyperb0xy protecting group and heterocyclic; 10 R23 is
.selected fromcoval ent bond, al kyl ene, al kenyl ene

R2g is selected from hydrogen, loweralkyl, alkenyl,
haloalkyl, alkoxyalkyl, haloalkoxyalkyl, cylcoalkyl aﬁd
5 cycloalkylalkyl;
R21 is selected from hydrogen, loweralkyl, alkenyl,
haloalkyl, alko#yalkyl, haloalkoxyalkyl, aryl and arylalk?l;
R22 is selected from a carboxy protecting group and
heterocyclic;
10 sz is selected from covalent bond,‘alkylene, alkenylene:
and -N(R24) -R25-;
R24 is selected ffom hydrogen and loweralkyl;
Ros is alkylene;
R2g is selected from loweralkyl, haloalkyl, alkenyl,
15 alkynyl, cycloélkyl, cycloalkylalkyl, aryl, arylalkyl,
| heeerocyclic,‘(heterocyclic)alkyl, alkoxyalkyl and alkoxy-

substituted haloalkyl;
R27 is selected from alkylene andvalkepylene;
Rgg is selected from alkylene and alkenylene;
20 Ry, is alkylene;

Rgy is selected from alkylene and alkenylene;




and -N(R24) -R25-; R24 is selected from hydrogen and | oweral kyl . §ﬁ§5 IS

al kyl ene; R26 is selected froml oweral kyl, hal oal kyl, aIkéhQI%EPl | kynyl ,
cycl oal kyWo eyiaval kyl al kyl , aryl, aryIaIkyI, heterocycllpcnugnn4n6
(heterocyclic)al kyl, al koxyal kyl and al koxy- substituted hal oalkyl; R27 is
sel ected from al kyl eneand al kenyl ene; R5a is selected from al kyl ene and

al kenyl ene; 20 R7a is alkylene; Rga is selected from al kyl ene and

al kenyl ene; 2 2 SEP 2003 WD 02/ 1171332 PCT/US01/ 24716 12 ROa is aIkerne
is selected fromal kyl ene and al kenyl ene; tetrazolyl, hydroxy, alkoxy,

sul f onam do, 1 Rob is selected fron1hydrogen and al kanoyl; 5
Rcc is alkyl%%%C§§H§iQ%§§ﬁg Is Oor 1; zis 0-5;, Eis selected from
hydrogen, |oweral kyl and arylalkyl; 10 Gis selected from hydrogen and a
car boxy prot%x@angs selected from alkylene and alkenylene,

Rya is selected from aryl and arylalkyl;
Ry} is selected from hydrogen and alkanoyl;
5 Roe is alkylene;

m is 0-6; ' o

n is 0 or 1;

z is 0-5;

E is selected ffom hydrogen, loweralkyl and arylalkyl;
10 G is selected from hydrogén and a carboxy protecting

group; and
W is‘selected from -C(0)2-G; -PO3Hz, -P(0O) (OH) (E),
-CN, —C(O)NHR17, alkylaminocarbonyl, dialkylaminocarbonyl,
tetrazolyl, hydroxy, alkoxy, sulfonamido, -C{O)NHS (0) 2R16, -
1g S (0)2NHC(O)R1¢g, |
HO

o o ;{ -é} \/\°

0

il i




]
group; and Wis selected from-C(0)2-G -P0O3H2, -P(0) (OH) ( ‘
-C(O NHR17, al kyl ani nocar bonyl, di al kyl ani nocar bonyl, Raai @ aﬁﬁ%d from
aryl and wo/alkgl ; 15 S( 0)2NHC(O) R16, HO WO 02/ 11713 13 PCTAIS01/24716
pharmaceutically acceptable. salt thereof. A preferred enbodinent of the a
compound of formula I is a conmpound of formula Il RR Z R N (CH2)n Il
wherein the substituents -R2, -R and -Rl exist in a trans,trans
relationship and Z, n, R Rl, R2, ang3R3 are as defined above. io
Conpounds of fornmulas | and Il are endothelin antagonists, specifically

ETA-sel ggtiv ndot he oni s Ano ref erred-enbodi ment of the
.invention %ssagr%ﬁﬁgﬂlﬁacﬁﬁf 0 %?%é‘—f‘ba)? &g/népg ‘is0and Zis CH2 is
Anot her preferred enbodi nent _of ‘the invention is a ‘

A preferred embodiment of the a compound of formula I is

a compound of formula II

II

wherein the substituents -R2, -R and —Rl 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 II wherein n is 0 and 2 is
Y—CHz—r
15 Another preferred embodiment of the invention is a
compound of formulavI or II wherein n is 1 and 2 is
-CHo-.
Another preferred embodiment of the invention is a

compound of formula I or II wherein n is 0, Z is 5CH2¥r and R3

3



.

conmpound of forrmula | or Il wherein nis 1 and .Z is. v
preferred enbodi nent of the invention is a conpound of fg?n%Aﬁasq@¢3ll
wherei n rwp92@171Z is -CH2-, and R3 2 7 SEP 2003 Anot her prpefaidoeds7ic
enbodi nent of the invention is a R6, R7, R26 and R27 are as defined above.
conmpound of formula | or Il wherein nis 0, Zis -CH2-, and R3 is

R4-C(O -R5- wherein R4 is (R11) (R12)N- as defined above and RS is alkylene
or R3is R6-S(0)2-R7- or R26-S(O -R2{z wherein zo R 7 is alkylene, R27 is
al kyl ene and R6 and R26 are defined as above. Another nore preferred

0 7 1 e & IAf-BRYTC RATR(®) BnpRoop s or (a5 HerS bpStrimoRa.rtes |

mhereln R8 and R10 are al kylene and R4, R6, R20 and R21 are defined as

above. eman R@\Aﬁeazp)demg.l}reﬁeea‘ﬁodéﬂ'@ﬂédoébbhé invention is a conpound of
formula | or erein nis 0,.Ris tetrazolyl or -C(O2-Gwherein Gis

hydr ogen or r box otecting group 20 or Ris tetrazolyl or R is.
-CKC»-NHS(C»@&%gVﬁE %#%E?ﬁ%eésewgﬂgFQPR§lthEP%a}RV¢nBF°§ryB aconpound of
formula | or Il wherein nis O, Zis -CH2-, and R3 s is al koxyal kyl - or
al koxy fxexgedypf formula I or II wherein n is 0, Z is -CHz-, and R3

5 1is alkoxyalkyl or alkoxyalkoxyalkyl.

A more preferred embodiment of the invention is a
compound of formula I or II wherein n is 0, Z is -CHz-, and R3
is R4-C(0)-R5- wherein Rg is (R11) (R12)N- as defined above and
R5 is alkylene or R3 is Rg-S(0)2-R7- or R2g-S(0)-Rz7- wherein

10 Ry is alkylene, R27 is alkylene and Rg and Rag are defined as
above. |

Another more preferred embodiment of the invention is a
compound of formula I or II wherein n is 0, Z is
-CHz2- and R3 is Rg-C(0)-N(R2p) -Rg- or.

15 Rg-S(0)2-N(R21)-R10- Qherein Rg and Rjip aré alkylene and R4,
' Rg, Rao and Ryy are defined as above.

An even more preferfed 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) yR1 ¢ wherein Rig is loweralkyl, haloalkyl or aryl,




«haloalkyl

A nore preferred enbodi nrent of the invention is a WO 02/11713 Z is -CH2-;
Ri and R2 are independently selected from (i) |oweralkyl, %p%@pal kyI
(ti1) subMOoexmizd aryl wherein aryl is phenyl substitut ed oBe16t Wo or
three substituents independently selected from|l oweral kyl, al koxy, halo, 5
al koxyal koxy and car boxyal koxy, (iv) substituted or unsubst i t ut ed
het erocyclic, (v) alkenyl, (vi) heterocyclic (alkyl), (vii) arylalkyl,
(viii) aryloxyalkyl, (ix) (N alkanoyk-N al kyl)am noal kyl and (x)
al kyl sul fonyl am doal kyl, and R3 is R4-C(O-R5- wherein R4 is (RII)(R12)N-
wherein 1 2 e n e ralk

Z4d % xyagi Fﬂ&hgéo oggggégﬁdggké Sg%y ng?“@ ¥ocycllc
hydroxyalkyl, alkoxy, am noal k and trlalkylan1noalkyl and R5 is
aIkyIenéOWGFaQSYﬂ$R4l€2CFYN@R@%%YﬁB (i iResBbEELtukeRrayyRi whewkénein R4 is

-l oweral kyl , aryl, al koxy, 1s al kyl am no, aryl oxy or arylal koxy and R6 is

| over al Byl hal phéhyIL sabkoikyatkyl wibal eakkoxyal k¥l thaey! s@bsaiyhahkyl . Ry
and R10 are al kyl ene and R20 and R21 are Iomeralkyl or R3is R6-S(O 2-R7-

or R26- S4GhpRRAsr G ELICBR s ek aenaliorhagts naLogLliyl BTl s alkylene, 26

is |oweral kyl 7T1s hDre preferred " enbodi ment  of

the '”V§T£6§§aiﬁoxy angzé%%gégyalkoxy, (1v) substituted or

unsubstituted heterocyclic, (v) alkenyl, (vi) heterocyclic
(alkyl), (vii) arylalkyl, (viii) aryloxyalkyl, (ix) (N-
alkanoyl-N-alkyl)aminoalkyl and (x) alkylsulfonylamidoalkyl,
and R3 is Rg-C(O)-Rs- wherein Rg is (R11) (R12)N- wherein Rq1

10 and Ry, are independently selected from loweralkyl, haloalkyl,
alkoxyalkyl, haloalkox&alkyl, aryl, arylalkyl, heterocyclic,
hydroxyalkyl, alkoxy, aminoalkyl, and trialkylaminoalkyl, and
Rs is alkylene; or Rz is Rg-C(0)-N(R2p)-Rg- or Rg-S(0)2-
N(R21)-R10- wherein Rg4 is loweralkyl, aryl, alkoxy,

15 alkylamino, atyloxy or arylalkoxy and Rg is loweralkyl,

- haloalkyl, alkoxyalkyl, haloalkoxyalkyl, aryl or arylalkyl, Rsg
and Rjg are alkylené and Rog and R21 are loweralkyl; or R3 is
Rg-S(0) 2-R7- or R26~S(O)-R27— wherein Rs is»loweralkyl or
‘haloalkyl, R7 is alkylene, R3¢ is loweraikyl and R27 is

20 alkylene.

A yet more preferred embodiment of the invention is a

]




16 2 2 SEP 2003 PCT/US01/ 24716 conpound of fornula | or mherel nis
0, Ris -C (O 2-Gwherein Gis hydrogen or a carboxyprotacﬁ SEPQ P,

t et razol yWoonr2/1G3B0) - NHS( 0) 2R16 wherein R16 is | oweral kyl; pdigtahlig or
aryl, Zis -CH-, RLis (i) loweralkyl, (ii) 5 alkenyl, (iii) alkoxyalkyl,
(iv) cycloal kyl, (v) phenyl, (vi) pyridyl, (vii) furanyl, (viii)
substituted or unsubstituted 4- nethoxyphenyl, 4-fl uorophenyl,
3-fluorophenyl, 4-ethoxyphenyl, 4-ethexphenyl, 4-nethyl phenyl,
4-trifluoronethyl phenyl, 4 pentafluoroethylphenyl

3-fl uor &dm hﬁgMﬁ | Lor X 2-f ophenyl
4- nethoxyné?ﬁ%ggéﬁgnyl %;gﬁéd#%xﬁﬁﬁ%%é efﬁhg %gtgip eh?l &?8

1, 3- benﬁgﬂ%oxolyl 1,4- benzodi oxanyl. or dlhydrobenzofuranyl mhereln t he
substit Te1R G el e W IIM OF kax§arkoxyxyadkexyingdgranpoxyal koxy, (iX)
heterocyclic (alkyl), (x) arylalkyl, (xi) aryloxyalkyl, (xii) 15

(N-al karfsytraeal Ky | Jmm tim) MS(G»YZD ) Iwﬁer@iﬂsyﬂzfylignyémgpﬁ%}" R2 1s

substituted or unsubstituted 1, 3-benzodi oxol yl ,
£ et oM AR SR e ST e sowemmestnags
4- met hoxyphenyl , 20 dlnethoxyphenyl fl uorophenyl or difluorophenyl and R3
is R Cqﬂ@enyi(rxﬁmi%F&iknxyalkyl, (iv) cycloalkyl, (v) phenyl, (vi)
pyridyl, (vii) furanyl, (viii) substituted or unsubstituted 4-
methoxyphenyl, 4 -fluorophenyl, 3-fluorophenyl, 4~ethoxyphehyl,
4—ethylphenyl, 4-methylphenyl, 4—trifluoromethyiphenyl, 4;
pentaflubroethylphenyl, 3-fluoro-4-methoxyphenyl, 3-fluoro-4-
10 ethoxyphenyl, 2-fluorophenyl, 4—methoxymeth6x§phenyl, 4-
hydroxyphényl, 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, txi) aryloxyalkyl, (xii)
15 (N-alkanoyl-N-alkyl)aminoalkyl, or (xiii)
alkylsulfonYIamidoalkyl,kRz is substituted or unsubstituted
1,3-benzodioxolyi, 7—methoxy—1;3—benzodioxoly1, 1,4-
benzodioxanyl, 8—methoxy-1,4-benzodibxanyl,
dihydrobenéofurényl, benzofurnayl, 4-methox§§henyl,
20 dimethoxyphenyl, fluorophenyl or difluorophenyl and Rz is Rg-

C(0) -N(R2p) -Rg- or

T D
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2 2 SEP 2003 WD 02/11713 PCT/ USOL/ 24716 17 R6-S(O) 2- N(szj-\llbcég- mﬂ rein Rg
and R10 are al kylene, R20 and R21 are loweralkyl, R4 is 3 gl , aryl,
al koxy, N&§¥/HMIo, aryloxy or arylal koxy and R6 is | owergdtydor24716
hal oal kyl , al koxyal kyl, aryl or arylalkyl. s Another yet nore preferred
enbodi mrent of the invention is a conpoundof forrmula | or Il wherein n is
0, Ris -C(0O2-G wherein Gis hydrogen or a carboxy protecting group,
tetrazolyl or -C(O-NHS(O) 2R16 whereiny R16 is | oweral kyl, haloal kyl or
aryl, Zis -CH2-, Rl is (i) | ower al kyl, (ii) io alkenyl (i) alkoxyarkyl,

Suphe 18 SRl b S Y el YR o

3- quorgg?enyl 4- ethoxyphenyl 4- ethylphenyl 4 nethylphenyl
4-trifl G@lomethyoweamikyls Bantiss |J{mqe<r@tlﬂ;mlph@uwll alkoxy, -
+ 3-fl uor o- 4- net hoxyphenyl, 3-fluoro-4- is ethoxyphenyl, 2- quorophenyI

4- et hoxygia i) eavh oy ydr SMRNGML, adidt RRULY RS Lyl
yl'wherein the

1, 3- benzod|oxolyl 1, benzod|oxanyl or di hydrobenzof uran
al koxy, alkoxyalkoxy and carboxyal koxy, (i Xx)

substit q: ] s sel %ted f

heteroc%@l Ny ﬁ oX L gnaPQVﬂ OFx Py YaeHddyal kyl , (xii) 20

(N-al kanoyl - N-alkyl)an1noalkyl or (xiii) alkylsulfonylanidoalkyl, R2 is
subsPi t ut ed énogheubyeict mozrg preferred embodiment of the invention is

a compound of formula I or II wherein n is 0, R is -C(0)3-G
wherein G is hydrogen or a carboxy protecting‘group,
tetrazolyl or -C(O)-NHS(O) 3R, wherein R16 is ldweralkyl,
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 unsubstiﬁuted 4-
methoxyphenyl, 4-fluorophenyl, 3-flﬁbrophenyl, 4—ethokyphenyl,
4-ethylphenyl, 4-methylphenyl, 4-trifluoromethylpheny1; 4-
pentafluoroethylphenyl, 3—fluoro—4—me;hoxyphenyl, 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
ig selected from’alkoxy, alkoxyalkoxy and carboxyalkoxy, (ix)
heterocyclic (alkyl), (x) arylalle, (xi) aryloxyalkyl, (xidi)

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

alkylsulfonylamidoalkyl, R, is substituted or unsubstituted




10 di et hoxyphenyl, fluorophenyl or difluorophenyl and R3 is R4

di met hoxyphenyl , fl uorophenyl or difluorophenyl wherein th@ S&P 2003

di hydr obewsodanasyl , benzof urnayl, 4-methoxyphenyl, 1, 4- bep0gédramg

8- met hoxy- 1, 4- benzodi oxanyl, unsubstituted 1, 3-benzodi oxolyl,

7- met hoxy- 1, 3-benzodi oxolyl, (viii) alkylsulfonylam doal kyl, R2 is
substituted or arylal kyl, (vi) aryl, (vii) (N al kanoyl-N-al kyl)am noal kyl
or 1s alkenyl, (iii) heterocyclic(alkgl), (iv) aryloxyal kyl,(v) hal oal kyl
or aryl, Zis -CH2 - RLis (i) loweralkyl, (ii) tetrazolyl or

-C(O) - NHSEC I Qi 6 is.loneral kyl §§992/ 1713 2 2 SEP 2003
PCT/ US /g%%%gg%%ogygén oH‘i%%’F‘% ?"?-’ﬁ&inﬁ -Oi‘,‘éyﬂenz"-o(fi‘oxol yl, 1,4
benzodigxanyl‘ 8- met hoxy- 1, 4- benzodi oxanyl ,  di hydrobenzof uranyl,
benzof uPRB§PIECKBAKSxy ShEVHROXYCLOA -REnzaHdoxiamyR®5 i s al kyl ene and R4 is
(R11) (R12) N- wherein trial kylam noal kyl . hal oal kyl, al koxyal kyl, :
hal oal k@khmtlkgbenaoghraaml,albeylzofurnayl, 4-methoxyphenyl,
dimethoxyphenyl, fluorophenyl or difluorophenyl and'Rj is Ry~
5 C(0O)-Rg- wherein Rs is alkylene and Rg is (Ri11) (R12)N- wherein

Rqig and‘Rlz are independently selected from loweralkyl,

haloalkyl, alkoxyalkyl,khaloalkoxyalkyl, aryl, arylalkyl,
heterocyclic, hydroxyalkyl, alkoxy, aminOalkyl,‘and
trialkylaminoalkyl. |

10 Another yet more preferred embodiment of the invention is
a compound of formula I or II whereih n is 0, R is -C(O[z-G
wherein G is hydrogen or a carboxy protecting group,
tetrazolyl or —C(O)—NHS(O)ZRls wherein Rqg is loweralkyl,
haloalkyl or aryl, Z is -CHz-, Rj ié (i) loweralkyl, (ii)

15 alkenyl, (iii) heterocyclic(alkyi), (iv) aryloxyalkyl, (v)
arylaikyl, (vi)'ary1,‘(vii) (Nfalkanoyl-N—alkyl)aminoélkyl, or
(viii) alkylsulfonylamidoélkyl, R, is substituted ork
unsubstituted 1, 3-benzodioxolyl, 7—metho#y—1,3-benzodioxolyl,
1,4-beﬁzodioxany1, 8~methoxy-1,4—benzodioxany1,

20 dihydrobenzofuranyl, benzofurnayl, 4-methoxyphenyl,

dimethoxyphenyl, fluorophenyl or difluorophenyl wherein the

v
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het er ocycl i c, hydroxyal kyl, al koxy, am noal kyl, and R11 agﬂz 2 are

I ndependently selected from | oweral kyl, a conpound of for SEBr 2003
wherei n nWG217R is - C(O 2- G Another yet nore preferred oghoagkoiBieof the
invention is wherein Gis hydrogen or a carboxy protecting group, i Ilisl :
Il WO 02/11713 19 2 2 SEP 2003 PCT/ US01/ 24716 substituent is selected from
| ower al kyl , al koxy and halogen and R3 is R4-C(O -R5-wherein R5 is al kyl ene
and R4 (R11) (R12) N wherein R11 is | gweral kyl and R12 is aryl, arylalkyl,
hydr oxyal kyl , al koxy, am noal kyl, s trialkylaninoalkyl or heterocyclic.

Anot her refe odiment of t Lnve |on IS ound of
“fornulas¥sétﬂ??gﬂge$él%éigcgng gﬁPW iogfﬁ?gﬁﬁﬁ BFX Epﬁsgﬁiﬂggﬁen or
~car boxy tectlng gr tetrazolyl or -C(Q)-NHS(O 2R16 wherein R16 is
| oveer al 5’98 101ﬁa3éaf~‘r£5? -BB-alhereyni Bs. za*-iza kriene gnyl Rewdsal kyl, (ii)
~al kenyl, (iii) heterocyclic (alkyl), (iv) aryloxyalkyl, (v) aryIaIkyI,

(Vi) (MR kpoRyD Y M- alvkgtafi roal k¥l 100erbYic
al kyl sul_f%%yl i it v Bhenyl Yo (.%L st Ut BBy

arylalkyl, hydroxyalkyl, alkoxy, aminoalkyl,
5. trialkylaminoalkyl, of heterocyclic.
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,
tetrazolyl or —C(O)-NHS(O)2R16 wherein Rig is loweralkyl,

10 haloalkyl or aryl, Z is -CHz-, Ry is (i) loweralkyl, (ii)
alkenyl, (iii)'heterocyclic (alkyl), (iv) aryloxyalkyl, (v)
arylalkyl, (vi) (N-alkanoyl—N-alkyl)aminoaikyl, or (vii)
alkylsulfonylamidoalkyl,(vii) phenyl, or (ix) substituted or
unsubstituted 4-methoxyphenyl, 3—f1uoro-4—meth0xyphenyl, 3-

15 fluorophenyl, 3-fluoro-4-ethoxyphenyl, 2—flﬁorophenyl, 4-
methoxymethoxyphenyl, 1,3-benzodioxoly1, 1,4-benzodioxanyl.or
dihydrobenzofuranyl wherein the substituent is selected from
loweralkyl, haloalkyl, alkoxy; alkoxyalkoxy and carboxyalkoxy,

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

20 methoxy¥l,3-bénzodioxolyl, 1,4-benzodioxanyl, 8-methoxy-1,4-

benzodioxanyl, dihydrobenzofuranyl, 4-methoxyphenyl,

R S P D
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unsubstituted 4-net hoxyphenyl, 3-fluoro-4-nethoxyphenyl, q%Rs gFUﬂmgphenyl,
3-fluoro-4-ethoxyphenyl, 2-fluorophenyl, 4- methoxynethoxy e§

1, 3-benzowosniwis 1, 4- benzodi oxanyl or di hydrobenzof ur angby Wﬁﬁ{)ﬂﬁ t he

substituent is selected from |oweral kyl, hal oal kyl, al koxy,

xya koxy

and car boxyal koxy, R2 is substituted or unsubstltuted 1, 3- benzodloxolyl
20 net hoxy- 1, 3- benzodi oxol yl, 1, 4- benzodloxanyl 8- nethoxy 1,4-

benzodi oxanyl, dlhydrobenzofuranyl thoxyphenyl 2 2 SEP-2003
substituent is selected fron1|omera|k , al koxy and hal ogen 20 .
PCT/ US /247&6 di met hoxyphenyl, flugrophenyl or difluorophenyl wherein the

VWO 02/ 1¥+Pst

RFYRESNY 16 4 yarrheqyvIReE) A g rsmirenydy (Wheree ionl tdye |

al koxyal kyl , hal oal koxyal kyl-, aryl or s arylalkyl and R21 is |oweral kyl,

hal oal k?l—lbsattkmayxal kel seﬁalcdr&ld(cfzm Kypwe xarlidy 101 athidaatk nd\ieiheferyet nore
preferred enbodinent of the invention is a conpound offornula | or |

mherelnaﬁd|§30¢SRR|ng5Q R @he HOsG cting
group, 10 tetrazol yI ZZ‘NCS 2%?43%)0%16 V\herelci%ﬁglg Weral %Oig
hal oal kyl or Z |s - - substituted or

X wera?L¥& haloalkyl alkoxyaiLyl, haloalkoxyalkyl, aryl or

5

10

15

20

arylalkyl and R21 is loweralkyl, haloalkyl, alkoxyalkyl,
haloalkoxyalkyl, aryl or arylalkyl.

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 groﬁp,
tetrazolyl or -C(O)-NHS(O),R,g wherein R, is loweralkyl,
haloalkyl or aryl, 2 is -CHz-, Ry is (i) substituted or
unsubstituted 4 -methoxyphenyl, 3-fluoro-4-methoxyphenyl, 3-
fluorophenyl, 3-fluoro-4-ethoxyphenyl, 4-methoxyﬁethoxyphenyl,
1,3-benzodioxolyl or 1,4-benzodioxanyl wherein the substituent
is selected from loweralkyl, haloalkyl, alkoxy and
alkoxyalkoxy, (ii) loweralkyl, (iii) alkenyl, (iv)
heterocyclic (alkyl), (v) aryloxYalkyl,v(vi)-arylalkyl, (vii)
(N-alkanoyl-N-alkyl)aminoalkyl, (viii)

alkylsulfonylamidoalkyl,or (ix) phenyl, Ry is subétituted or

unsubstituted 1, 3-benzodioxolyl, 7—methoxy-l,3-benzodioxoly1,

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

7

+




unsubsti tuted 4-net hoxyphenyl, 3-fluoro-4-nethoxyphenyl, 3- fluorophenyl,
3-fluoro-4-ethoxyphenyl, 4-nethoxynethoxyphenyl, 1, 3- be@zZ)(SEB@N}aI_ or

1, 4- benzoW0oRRAAYB wherein the substituent is is sel ectedpcTao124716

| ower al kyl, hal oal kyl, al koxy and heterocyclic (alkyl), (v) aryloxyal kyl,
(vi) arylalkyl, (vii) al koxyal koxy, (ii)loweralkyl, (iii) alkenyl, (iv) 20
unsubstituted 1, 3- benzodi oxol yl, 7-methoxy-1, 3- benzodi oxol yl , : ‘

-~ al kyl sul fonyl am doal kyl , or (ix) phenyh, R2 is substituted or (N

al kanoyl - N-al kyl yam noal kyl, (viii) 1,4-benzodi oxanyl,

8- neth = ' |, 2/ 11713 2.2 SEP 2003. PCT/ US01/ 24716
»dihydrg%%%%%?ﬁ?§ﬁ§§?ﬁ§§ﬁ£¥ho§9pﬁgﬁ9¥¥p Fﬂ¥}h05§ ﬁég9F¥p ®T¥or ophenyl or
difluorg heqé% wherein the substituent is selected fromloweral kyl, al koxy
and hal g‘é?nr Rergl i or afkbkyerepeegyl ovhege Sporhe NomsyiRIGRt Wherein R0 i s
s alkylene, R6 is |loweral kyl, haloal kyl, al koxyal kyl or hal oal koxyal kyl and
R21 is $olecaedyfromaloatkylkyh) kaXyakityandohabehenl keayrt kys. Anot her yet
nore preferred enbodi nent of the invention is a conpound of formula | or

Il “heréiﬁbfyéérﬁbnﬁﬁi§r'§%£§%b§%—N(R21)-Rlo- wherein Rip is
5 alkylene, Rg is loweralkyl, haloalkyl, alkoxyalkyl or
haloalkoxyalkyl and Ry1 is loweralkyl, haloalkyl, alkoxyalkéyl
or haloalkoxyalkyl.
Another yet more preferred embodiment of thé invention is
a compound of formula I or II wherein n is 0, R is -C(O)z-G.
10 wherein G is hydrogen or a carboxy protectihg group,
tetrazolyl or -C(0) -NHS (0) 5Rq g wherein Rig is loweralkyl or
haloalkyl, Z is -CH2-, Ry is loweralkyl,alkenyl, heterocyclic
(alkyl), aryloxyalkyl, aryalkyl, aryl, (N-alkanoyl-N-
alkyl)aminoalkyl,, or alkylsulfonylamidoalkyl, and R3 is Rg4-
15 C(O)-Rs- wherein R5-i5-alky1ene and Rg is (R11) (R12)N- wherein
Rli aﬁd R15 are independently selected from alky1, aryl,
hydroxyalkyl, alkoxy, aminoalkyl, trialkylaminoalkyl,land
heterocyclic. | |
A still mote preferred embodiment of the invention is a
20 compound of formula I or IT wherein n is 0, R is

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

-C(0) - NHS(0) 2R16 wherein R16 is |oweral kyl or haloal kyl,22 SEP-2@R3- R1 is
| ower al kyWoel2kemgl , heterocyclic (alkyl), aryloxyalkyl, as¢gbsotherigry! .
(N-al kanoyl -N al kyl')am noal kyl ,, or alkylsulfonylanldoalkyl and R3 is R4

is C(O-R5- wherein RS isalkylene and R4 is (R21)(R12) N whereln R11 and’
R12 are independently selected fromalkyl, aryl, hydroxyal kyl, al koxy, .
am noal kyl, trialkylam noal kyl, and sheterocyclic. "A still nore preferred
~enbodi nent of the invention is a 20 conpound of formula I or Il wherein n

021 11715 SR oIl 13 6o ri. Ko o pAR S etn o | 5
| ower al kyl or haloalkyl, Zis -CH2-, Rl is substituted or unsubstituted 4

met hoxyiphboglkyl; f ZubsopbEgy| , R2- L busubsheRyteddoreuhylpaenyuted 4-
4-trifluoromet hyl phenyl, 4-pentafluoroethylphenyl; 5 nethoxynethoxyphenyl

4- hydr th en benzodi oxo n or
di hydro enzo'?%gr)any}’f e?gPox?ﬁheEH%st?f%gﬁPrPgﬁéEVéctgd Féﬁﬁ&%ﬁ@%é
alkoxyalkoxy
4-trifluoromethylphenyl, 4-pentafluoroethylphenyl, 4-
5 methoxymethoxyphenyl, 4-hydroxyphenyl, 4-ethylphenyl, 1,3-
benzodioxblyl, 1,4-benzodioxanyl or dihydrobenzofuranyl
wherein the substituent is selected from alkoxy, alkoxyalkoxy
and carboxyalkoxy, (ii) loweralkyl, (iii) alkenyl, (iv)
heterocyclic (alkyl), (v) aryloxyalkyl, (vi) arylalkyl, (vii)

10 - (N-alkanoyl-N-alkyl)aminoalkyl, (viii)
alkylsulfoh?lamidoalkyl,or (ix) phenyl, R, is 1,3-
benzodioxolyl,v1,4—benzodioxanyl, dihydrobenzofuranyl,
benzofuranyl, 4—ﬁethoxypheny1, dimethoxyphenyl, fluorophenyl
or difluordpﬁenyl and R3 is Rg-C(O) -Rs- wherein R5 is alkylene

15 and Rg is (R31) (R12)N- wherein R17 and Ry, are indépendently
selected from loweralkyl, aryl, érylalkyl, hydroxyalkyl,
alkoxy, aminoalkyl, trialkyléminoaikyl,,or heterocyclic.

Another still more prefefred embodiment‘of the invention
is a compound of formula I or II wheréin n is 0, R is 4C(O)2;G

20 wherein G is hydrogen or a carboxy protecting group;

tetrazolyl or —C(O)-NHS(O)2R16 wherein R,¢ is loweralkyl or
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and car boxyal koxy, (ii) loweral kyl, (iii) alkenyl, (iv) h?tggpdﬂﬁ3ic
(al kyl), (v) aryloxyalkyl, (vi) arylalkyl, (vii) io 1

(N-al kanowo ed/abisyl ) am noal kyl, (viii) al kylsul fonyl am degtedosRi716i X)
phenyl, R2 is 1,3- benzodioxolyl, 1,4-benzodi oxanyl, dihydrobenzofuranyl,
benzof uranyl, 4-nmethoxyphenyl, dinethoxyphenyl, fluorophenyl or

di fl uorophenyl and R3_is R4-C(O) -R5- wherein R5 is alkylene is and R4 is
(R11) (R12) N wherein R11 and R12 aresindependently sel ected from -

| ower al kyl , aryl, arylal kyl, hydroxyal kyl, al koxy, am noal kyl,

trial kylgsi | h li,c. Another stil preferred
enbod ML TR FnbEnl FBA 7S % (BnBOIRGSGKY Lor AHEERN Tof HEF SRRERERACH i s

0, Ris -C(0)2 20 wherein Gis hydrogen or a carboxy protecting group,
t et r azol(plkyi ), CavylmmpadkgRl 6anréndkylR1GN-alkaneyakiyl or si.tEE#1.1 |

ey Jdl.~dati BV t,.1do-"3E LT lahaill I, SEp ' 003 WO 02/11713
PCT/ USOaAR4T ) EBm2BoadRY 0l KYky1dul $otiZamiBbah Ryl oWBhahkyl . ol kenyl,
heterocyclic (al kyl), "aryl oxyal kyl, arylalkyi, (N al'kahoyl -N

al kyl') agy al kyl syl f ony ] |k henyl ,, or al.koxyal kyl, R2 is
1,3-benZOS?%2§F§Y}’1#£-ggn;b§i%%gkggioxﬁhgghy r658ﬁ95?9F8ﬁ§P¥§benzofuranyl,
4- met hoxyphenyl , ’

5 dihydrobenzofuranyl, benzofuranyl, 4-methoxyphenyl,

dimethoxyphenyl, fluorophenyl or difluorophenyl and R3 is Rg-
C(0) ~R5- wherein Rg is alkylene and Rg4 is (R11) (R12)N- wherein
Ry; and Ry, are indepehdently selected from loweialkyl, aryl,
>arylalkyl, hydroxyalkyl, alkoxy, aminocalkyl,

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)3-G
wherein G is hydrogen or a carboxy protecting group, Z is -
CH2-, R1 is substituted or unsubstitﬁted 4 -methoxyphenyl, 4-

15 fluorophenyl, z-fluorophen§1; 4-Qethy1ph¢ny1, 4-
triflﬁoromethylphenyl, 4-pentafluoroéthylphenyl; 4-
methoxymethoxyphenyl, 4-hydroxyphenyl, 4-ethylphenyl, 1,3-
benzddioxolyl, 1,4-benzodioxanyl or dihydrobenzofuranyl
wherein the substituent is selected from alkoxy, alkoxyalkoxy -

20 and carboxyalkOxy,’Rz is 1,3-benzodioxolyl, 1,4-benzodioxanyl,

dihydrobenzofuranyl, benzofuranyl,‘4—methoxyphenyl,




di met hoxyphenyl, fluorophenyl or difluorophenyl and R3 is R4-

wherein R5 is alkylene and R4 is (RI)(R12)N- wherein R112a21CS 2053

i ndependerW0y2/slizct ed from | oweral kyl, aryl, arylalkyl, BygdrRyy 7?2&/I

al koxy, aminoal kyl , io trialkyl ami noal kyl, or heterocyclic. A nos hI
preferred enbodi nent of the invention is a conpound of fornula | or
wherein nis 0, Ris C(O2-G wherein Gis hydrogen or a carboxy protectl ng
group, Zis CH2-, Rl is substituted $f unsubstituted 4-nethoxyphenyl, 1s
fl uor ophenyl, 2-fl uorophenyl, 4-nethyl phenyl 4- tri f [ uor onet hyl phenyl

4- pent afd jyQr %%;ﬂy}% XyJELhoxyphe droxyphenyl
4- et hyl phenyl Zodflorlgé()%% erlyfl %% gf&f d? d?‘i)bbﬁz]&ﬁtur anyl.
wher ei n t&g substituent is selected fron1a|koxy, al koxyal koxy 20 and

car boxy &t ¥Bx\R5 -Ravheyei 8 Rpenizodibxplee and-Fopnzod{fp@nyky ) N- wherein
di hydrobenzofuranyl benzof uranyl , 4-nmet hoxyphenyl, ~d| asSl{S~,r :.dI ~Z .

.. Ilaﬂaak (| e a6l t <~
u~i i ) a SEPL"‘EO(?geSJ"l S f%:%dryr%%tui 1ef t];e%l%qm olrovﬁ ij nnis 0, R
is - C(O) 2-- G Anot her nost highly pref erred enbodi ment of the invention
wher ei n t he dgeSheruawst éilﬁithmcbfemo‘alelnquln&lﬂtowlﬂﬁé(ﬁﬂ%;@@iéjﬂ?ﬂ

R11 and R12 are independently selected from |l oweral kyl .
5 1is 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, 2 is’—
CH2-, R1 is substituted or unsubstituted 4-methoxyphenyl, 4-
fluorophenyl, 2-fluorophenyl, 4-methylphenyl, 4-
}trifluorométhylphenyl,‘4-pentafluoroethylphenyl, 4-

10 methoxymethoxyphenyl, 4-hydroxyphenyl, 4-ethylphenyl, 1,3-
benzodioxolyl, 1,4-benzodioxanyl or dihydrobenzofuranyl
wherein the substituent is selected from alkoxy, alkoxyalkbxy
and carboxyalkoxy, R, is 1,3-benzodioxolyl, 1,4-benzodioxanyl,
dihydrobenzofuranyl, benéofuranyl, 4-methoxyphenyl,

15 dimethoxyphenyl, fluorophenyl or difluorophenyl and R3 is Rg-

- C(0) -Rg~ wherein Rs is alkylene and Rg is (R11) (R12)N- wherein
Rq1 is loweralkyl and Rqp is ar?l.

Anothér most highly preferred embodiment of the invention

'is a compound of formula I or II wherein n is O, Rbis ;C(O)z-G

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

CH2-, Ryl is substituted or unsubstituted 4—methoxyphenyl, 3-

T B ST A 4




C(O-R5- wherein RS is alkylene and R4 is (R11) (R12) N- ﬁgﬁrstg}am3
di met hoxyphenyl , f | uorophenyl or difluorophenyl and R3 is 2 Yy RLis
substi t ut W@ @Mikdsubst it ut ed 4- net hoxyphenyl, 4 wherein GPCI/Uspdeogen or a
carboxy protecting group, z is fluorophenyl, 2-fluorophenyl, - .

4- net hyl phenyl, 4 trifluoronethyl phenyl, 4-pentafluoroethyl phenyl, io

met hoxynmet hoxyphenyl , ‘4-hydroxyphenyl, 4-ethyl phenyl, 1,3- benzodioxolyl;:

1, 4- benzodi oxanyl or di hydrobenzofurasgyl and carboxyal koxy, R2 is o
1, 3-benzodi oxol yl, 1, 4-benzodi oxanyl, di hydrobenzofuranyl, benzofuranyl,

4- et hO)f}Z.QBQ@))‘Llrm%tﬁogég?ﬁte?lﬂxpBe'f);[hort)k)ﬂ\%hgﬂheBxlr?l?lg)rgipyﬁ%&éc,)f) enyl “and R3

i's R4-, is a compound formula I or | réin C(-0) 2-G

Anot her t _hi, ghl referred enmbodi ment of the.invention R11 is | oweralkyl
and Rlzfgggﬁ’yf*géfé??‘%@-em r eifn MRS DPEYRERPPENRRERY IR L 8 -(R11)  (R12) N g
~wherein_ 20 wherein Gis hydrogen or a carboxy protecting group,- Zis CH2-,
Rl i s skesgpdipsalyd udsdbbenzoddexanydt hoxgphydybbedzbfiiranyl 1~; 611
Fllali(ltiji L-ai.Ep:"ulk "1l i i,~4L, 11 2 2 SEP 2003 WD 02/11713

PCT/ USOWh24é1fi the substituent is selected from loweralkyl,

5 haloalkyl,‘alkoxy, alkoxyalkoxy and carboxyalkoxy, Ry is

substituted.or unsubstituted l,3-benzodioxoly1, 7—methoxy-1,3;
benzodioxolyl, 1,4-benzodioxanyl, 8-ﬁethoxy—1,4-benzodioxany1,
dihydrobenzofuranyl, 4 -methoxyphenyl, dimethoxyphenyl,
fluorophenyl or difluorophenyl wherein the substituent is
10 selected from loweralkyl, aikoxy and halogen and R3 is Rg-
‘S(O)2~N(R21)—R10- wherein Rip is alkylene, Rg is loweralkyl,
haloalkyl, alkoxyalkyl or haloalkoxyalkyl and Raj is
lowerélkyl, haloalkyl or alkoxyalkyl.
Another most highly preferred embodiment of the invention
'"Als 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, 3-
fluoro-é—métho#&phenyl, 3-fluoropheﬁyl, 2-fluorophenyl, 3-
fluoro-4-ethoxyphenyl, 4-methoxymethoxyphenyi, 1,3-"
20 benzodioxolyl, 1,4-benzodioxanyl or dihydrobenzqfuranyl

wherein the substituent is selected from loweralkyl,
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25 fluoro-4-nethoxyphenyl, 3-fluorophenyl, 2-fluorophenyl,? 2 SEF 2003
fl uor o- 4- et hoxyphenyl , 4-nmet hoxynet hoxyphenyl, 1,3 benzodi oxol'yl,

1, 4- benzo#wioaramiB or di hydr obenzof uranyl wherein the substpctiugei 2iae

sel ected fromloweral kyl, 5 hal oal kyl, al koxy, al koxyal koxy and

car boxyal koxy, R2 is substituted or unsubstituted 1, 3-benzodioxolyl,

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

8- net hoxy- 1, 4- benzodi oxanyl, di hydreglenzofuranyl, 4-nethoxyphenyl

di met hoxyphenyl, fluorophenyl or difluorophenyl wherein the substituent is

5(0) 2- NPT RE: RAEPRYY ribBilBtkefcnnd RAZPoRVakEPH iy R Rl oal kyl.

al koxyal kyl or hal oal koxyal kyl and R21 is | oweral kyl, hal oal kyl or
al koxyasupktituoedeormakubsghtyutpaeleprpdneshodikar , 0f7 -mBehbiyent kan 15
Is a conpound of forrmula | or ‘Il wherein nis 0, Ris -C(0)2-G wherein Gis

L o Befioli CRODOLY BY BLECHLBA:BLAND1  7sl ferfbly.1 R - banSTLiLHE] O

unsubstitute oxypheny or 0- 4- nef hoxy uoroptenyl ,

2-f1 |, 3 f - 4- et hoxypheny| , ‘4-neth t hoxyphenyl, 1,3 20
benzodi SRV GToPAT I UROBH ox AngF LEPREPHFBY bcRABFE PRIRPORRRe! n t e

substituent is selected fromloweralkyl, L 11~ . ., r.. 111,1 A7 ,. JI;;"
, - k. rfluoyeplenyl| oyl difleorpphengl’ wheppihAtBddskbetitusnt is A . . dv
lr, -1 t'": Ptid:r P. 11t9~19. ; k4l fll! E ~~i~~ 171 | ~1~ 4"9";iil" WO

02/11718elected from loweralkyl, alkoxy and halogen and R3 is Rg-
C(0) -Rs- wherein Rs is alkylene and Rgq is (R17) (R12)N- wherein
Rqq is alkyl and Ry, 1s selected from aryl, aminoalkyl,

trialkylaminoalkyl, andvheterocyclic.

10 Another most highly preferféd embodiment of tﬁe invention
is a compéund of formula I or II wherein n is 0, R is -C(0)2-G
wherein G is hydrogen or a carboxy protecting group, 2 is -
CH2-, R1 is loweralkyl,alkenyl, heterocyclic (alkyl),
aryloxyalkyl, aryalkyl, aryl, (N-alkanoyl-N—alkyl)aminbalkyl,

15 or alkylsulfonylamidoalkyl, and'R3 is R4-C(0) -Rg- wherein Rg

is alkylene and Rg is (R11) (R12)N- wherein R;; and Ry, are

independently selected from alkyl, aryl, hydfoxyalkyl, alkoxy,
aminoalkyl,'trialkylaminoalkyl, ahd 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-,




2 2 SEP 2003 PCT/ USOL/ 24716 26 hal oal kyl, al koxy, al koxyal koxy and

car boxyal koxy, substituted or unsubstituted 1, 3-benzodi oxo?y) SEP@803oxy- 1, 3
benzodi ox@o/dy113434- benzodi oxanyl , 8- net hoxy- 1, 4- benzodi ox usu24716

di hydr obenzof uranyl, 4-nethoxyphenyl, dinmethoxyphenyl, 5 fluorophenyl or v
di fl uor ophenyl wherein thesubstituent is selected fromloweralkyl, al koxy
and hal ogen and R3 isR4- C(O-R5 wherein R5 is alkylene and - R4 is
(RIT)(RL2)N wherein R11 is al kyl an 12 is selected fromaryl, -
am noal kyl , trial kyl am noal kyl, and®heterocyclic. 10 Another nost highly
preferred . enbodi nent of the invention_ is a conpound of formula I or II
“wher ei n2RY% 83018RRas CE) oRB-GWhRfEAS R4GLSs (Raddd§an) ¥ ascdefdopd
protecting group, z is - CH2-, Rl is loweral kyl, al kenyl, heterocyclic

(al kyl) thegeyhoxyadl Ryl isaed&hRehe.aryl, (N-al kanoyl-N-al kyl)am noal kyl, 15
~or al kyl sul fonyl am doal kyl , and R3 is R4-C(O -R5- wherein R5 is al kyl ene

and R4 is (Rkh gﬁl%)N— %pe%a R11 %nd 2 are independently sel ected from
al kyl, aryl, Gxy IRy A REXFT &R Fﬁ%Pglpﬁpﬁl?;I&HFn6§WEFF}Q§nd
heterocyclic, with the proviso that one or R11 and-R12 is al kyl. ‘

1s a compound of formula I or II wherein n ig 0, 2 is -CHgz-,

5 Ri is loweralkyl, and R3 is R4-C(O) -Rg- whérein Rg is .
(R11) (R12)N- as defined therein and Rs is alkylene.
Another most highly preferred embodiment of the invention
is a compound of formula I or II wherein n is 0, Z is -CHa-,
Ry is alkenyl, and R3 is R4-C(0)-Rs- wherein Rg is

10 (R11) (R12)N- as defined therein and Rs 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 heterocyclic (alkyl), and R3 is
R4-C(0) -R- wherein R4 is (R11) (R12)N- as defined therein and
15 Rs is alkylene.

Another most highly preférred embodiment of the invention
is a compound of formula I or II whereiﬁ_n;iS‘O, Z is -CHz-,
R1 is aryloxyalkyl,'and R3 1s Rg-C(0O)-Rs- wherein Rgq is
(R11) (R12)N- as defined theréin and R5 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 -CHj-,




20 Anot her nost highly preferred enbodi nent of the invention is a conpound
of formula | or Il whereinnis O, Zis -CH2-, 2 2 SEP 2003ERROE 11713
PCT/ USO1/ 24031713and R3 is RA-C(O-RS- wherein R4 is (Rll}CQE%%pz i6 &S
defined Another nost highly preferred enbodi nent is a conpound o ormul a |
or Il whereinnis 0, Zis -CH2-, 5 Rl is loweralkyl, and R3 is"

R4-C(O) -R5- wherein R4 is (RI1)(RL2)N- as defined therein and R5 is

al kyl ene. Another nost highly preferrggd enbodi ment. of the invention is a

compound of formula | or Il wherein nis O Zis -CH-, Rl is alkenyl, and
R3 is R&CLQ -RRMhgLei n R4, i 10 (R11) (R12)N as defined therein and R5 is
al kyl ene.t Anot%?glrl nos‘ﬁ’hiagrhc?yé%r eé‘#'ecézcé) o[ rf'é}?'ﬁr%*nt%}ﬁhvent ion is a

compound _of formula I or Il wherein nis O, Zis -CH2-, R is heterocyclic

(al kyl) &ia)AR1> N4-ag GeFnedereatei iRand KR 19 (1) Menas def i ned therein
and 15 R5 is al kylene. Anothernost highly preferred enbodi nent of the

e iy I Y e d] MR 5 Lo S
is a compound of formula I or II wherein n is 0, Z is -CHz-,
5 Ry is aryl, and R3 is Rg-C(0O)-Rs5- wherein Rg is.(Rll)(Rlz)ﬁ—
as defined therein and Rs is alkylene. |
Another most highly preferred embodiment>of the invention
is a compound of formula I or II wherein n is O,IZ is -CHz-,
Ry is (N—alkanoyl-N—alkyl)aminoalkyl, and R3 is Rg4-C(O) -Rg-
10 wherein Rg 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, 2 is -CHy-,
Ry is alkylsulfonylamidoalkyl, and R3 is Rg-C(O)-R5- wherein
15 R4 is (R11) (R12)N- as defined therein and Rs is alkylene.

A particularly preferred compound of formula I is:a

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




]
(R11) (R12) N- as defined therein and R5 is al kyl ene. 20. Aqghﬂgs H@ft hi ghl y
preferred enbodi nent of the invention is a conpound of f@r ‘ﬂ I
wherein nWGMII7B is CH2-, 28 Rl is arylalkyl, and R3 is r4/@Xor47/e-
wherein R4 (RI1)(R12)N- as defined therein and R5 is al kyl ene. Anot her nost
hi ghly preferred enbodi nent of the invention is a conmpound of fornula | or
Il whereinnis 0, Zis -CHR-, 5 Rl is aryl, and R3 is R4-C(O-R5- wherein
R4 is (R11)(R12)N R1 is (N-al kanoyl - Nval kyl ) am noal kyl , and R3is
R4-C(O .-R5 Anot her nost highly preferred enbodi nent of the invention as
defined therein and RS is alkylene. is a conmpound of fornula | or 11|
.wherein nis 0, Zis -CH2-, 10 wherein R4 is (RL1Y(RL2) N as defined
therein and R5 is Another npst highly preferrgd&gbodi nent of the invention
al kyl ene. is a conpound of formula | or Il /2 nis 0, Zis RLis
-al kyl sul fonyl am doal kyl, and R3 is R4-C(O-R drein is R4 is
Ene. A particularly preferred

~ICOOH

(R11) (RF2) N as defined th i ndR5 s al ky
conpound of formula | as\\f;;\il;m\MﬁLﬂﬂL}17
: \ N

III

Compounds of formula I, II, and III may be synthesized by
5 methods provided in commonly owned U.S. patént 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 applicatidn 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

‘disclosures of which are herein incorporated by reference.

15 Other suitable endothelin ET-A receptor antagonist may




11 2 2 SEP 2003 PCT/ US01/ 24716 Conpounds of fornmula I, Il, and 11l may be
synt hesi zed by 5 nethods provided in commonly owned U.S. @da? SEP 2003

appl i cati oWOS8ALHB No.. 09/048, 955, filed March 27, 1998, UT%Tngﬁhﬁﬂﬁa
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 io August 2, 1995, U.S. patent
application Serial No. 08/442,575, figgd May 30, 1995, U. S. patent
application Serial N 08/ 334,717, filed Novenber 4, 1994, and U.S. patent

appl i catpon,Sek i : 93,349, filed August 19, 1994, the disclosures
of which are %’r-%%wn%%raép%?%?e %§£?§? rthce: 8- 1B emerNagi t abl e

endothelén T- A receptor antagonis WD 02/11713 2 2 SEP 2003 PCT/ US01/ 24716
30 be uded®sithr & thosPhi Apdsed998,46%. Patent Nos. 6,048, 893,
6,017,951, and 5,998,468. The term"inhibit" is defined to include its
general |y The term "inhibit" ig defined to include its generally

accepted meaning which includes preventing, prohibiting,
5 restraining, and slowing, stopping or reversing progression,
or severity, and holding iﬁ check and/or treating existing
characteristics. The present method includes both medical ‘i%
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 inventioa are useful in men,imOre preferably men with.
prostate cancer.
The ability of the compounds ofiformula‘I, II, and III to
treat cancers can be demopstrated according to the method
15 described in J. Clin. Invest. 87 1867 (1991)Q Types of cancer
inclaoes primary cancer such as breast, prostate, lung;
kidney, thyroid, myeloma, lYmphoma, sarcoma, osteosarcoma, aﬁd
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




accept ed neani ng. whi ch includes preventing, prohibiti ngZ Eﬁ i@bm ng, and
sl owi ng, stopping or reversing progression, or severity, ans ng in
check andv@m2mtamati ng exi sting characteristics. The prespotuset ot

i ncl udes both medi cal therapeutic and/or prophylactic treatnent, as
appropriate. The nethods of the present invention are useful in nmen as to
well as in wonen. Preferably, however, the nethods of the present invention
are useful in nen, nore preferably men with, prostate cancer. The ability
of the conmpounds of. formula I, Il, and Ill to treat cancers can be

denonst ¢ rﬁdofll_cgﬁigé n@efﬂré@%]ﬁ%{t hlﬁgof% A bo:rrd%aer}l%u%%lcg% br'@é%esé

. 1867 (199 ypes of “cancer Fimary ca v
prost at e, Iung, (égney, t hyr oi d, elom, |ynphonma, sarconmm, osteosarcons,
and ovaitHre iPi% A%E 19 d© dihe Heo} IRmiRg brAterateat 20

- nOC|cept|on can be denonstrat ed ‘according to the nethod described in J.

Phar macadipExe. dAlepimgt e 2 7di thi e ( 10 rt atee, dm:erpmettds of the present
i nvention can be used in the WO 02/11713 31

benzenesulfonate, bisulfate, butyrate, camphorate,

5 camphorsulfonate, digluconate, cyclopentanepropionate,
dodecylsulfate; ethanesulfonate, glucoheptanoate,
glycerophosphate, hemisulfate, heptanoate, hexanoate,
fumarate,vhydrochloride, hydrobromide, hydroiodide, 2-hydroxy-
ethanesulfonate, lactate, maleate, methanesulfonate,

10 nicotinate, z-naphthalenesulfonate, oxalate, pambate,‘
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 bﬁtyl'
chloride, bromides, and iodides; dialkyl sulfates like
dimethyl, diethyl, dibutyl, and diaﬁyl-sulfates; lohg chain -
halides éuch as deéyl, lauryl, myristyl and stearyl chlorides,
bromides and iodides, aralkyl halides liké 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




formof salts derived frominorganic or organic acids. Th E sal ts include
but are not linmited to the follow ng acetate, adipate, aﬁg'nSEB,mmﬂtrate,

aspart at e WOémtDate, benzenesul fonate, bisulfate, butyrate, ‘ rate,
canphor sul fonat e, di gl uconate, cycl opentanepropi onate, do’dgg%ﬁg’ﬂﬁ?&fg

et hanesul fonat e, gl ucoheptanoate, glycerophosphate, hem sulfate, ’
hept anoat e, hexanoate, fumarate, hydrochloride, hydrobrom de, hydroiodide,
2-hydroxy- ethanesul fonate, |actate, nppeate, nethanesul fonate, 10

“ nicotinate, 2-naphthal enesul fonate, oxal ate, panmpate, = pectinate, ;

per sul f 318, - RHRYI PrQpi onat e jcrate, piyalate, propionate, succinate,.
tart rat?, tﬁ%ocyanaéta@jﬁg-a?%?%%ﬂg %I‘?%t%d%ﬁl%d%%hﬁ%a%mlwdsogzuche basi ¢
nitrogen _contagi ning groups can be quaternized with such agents as 15 -

| ower al Eﬁoﬁqld’eéc@%ﬁrﬁ%shmw;&hloneimyaqicw opylphwrdle badyd agdl oride,
bronide;%land I .odi des; dial kyl sulfates like dinmethyl, diethyl, dibutyl,
and di amfosnlidrdtcesicildrhd haidh dedddes siids %Qﬁ)&? & ! | sLyl and
stearyl chlorides, brom des and iodides, aralkyl a.%ﬁe§£%¥£étﬁ%%%§$ and

20 pheneidid, ie@Eid8s R4 Oaa{]fgltr\qlbg & Oi | -sol uble or dispersible
products are thereby obtailned. anples of "acids which may be enployed to
form V[?OZ/%%L%% addition salts can be prepared in situ during the
final isolatign and purification of the compounds of formuia
I, or separately by reactiﬁg the cafboxylic acid:fuﬁction with 73
a suitable base such as the hydroxide, carbonate or
bicarbonate of a pharmacegtically 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 mgtals, such as sodiﬁm, lithium, potassium, calcium,
magnesium, aluminum salts and‘the like, as well as nonfoxid
15 ammonium, quaternary ammonium, and amine catibns, including,b Qgﬁ
but not limited to amménium, tetramethylammonium,
tetraethylammonium, methylamine, dimethylaﬁine, |
trimethylamine, triethylamine, ethylamine, and the like..
Other represéntative 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




32 Pharmaceutically acceptable acid addition salts include such ‘inorganic
acids as hydrochloric acid, sulphuric acid and phosphori'g zacs" Q/gﬂ such

or gani c awiod®/1a8l3oxal i ¢ acid, maleic acid, succinic acidperFsei/g4me aci d.
Basic addition salts can be prepared in situ during the. final isolation

and purification of the conpounds of fornmula |, or separately. by reacting
t he carboxylic acid function with a suitable base such as the hydroxide,

carbonate or bicarbonate of a pharnageutically acceptable netal cation or

o with ammonia or an organic primary, secondary or tertiary . earth

netal s, : i ~LL L hi p Lu Lum nesi u al um num
~salts a%%H§ %ﬁ?%Egg gghaéhkﬁggn%%nggﬁgégagg %g#gfiﬁ%Tﬁg?go, ca?%%ﬁi'based
on the glkﬁli and al_kal i ne am_ne. SuchﬁggarnageuticalIé'agce table salts

i ncl ude®®htY 7958 RERLBATtaLE e RaRyRafFOARURINEAE Bk Atvidedofaseshe
-conpounds of forrmulas I, I'l and Il are useful for ethanol am ne,

di et han®drnbaeinpapenatzsnefandexhmplekefrom 0.001 to 1000 mg/kg body

weight daily and more usually 0.1 to 100 mg/kg for oral
5 administeration or 0.01 to 10 mg/kg for parenteral
administeration. Dosage unit compositions may contain such
amounts of submultiples thereof to make up the daily dose.
Pharmaceutical formulations may be prepared by procedures
known iﬁ the art. The aﬁount 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 includiﬁg the activity éf the specific compound
employed, thevage; 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 Thekcompounds of the present invention_may be

administered. orally, buccally, parenterally, sublingually, by

inhalation spray, rectally, or topically in dosage unit




but not limted to amonium tetranethyl amoni um O her PeBehdnat | Ve
~organi c am nes useful for the formation including, trinﬁiﬁ§§§ﬁiﬂ@§

tri et hyl amwme/11etshyl ami ne, and the |ike. tetraethyl ammoni ugr/gssibam ne,

di met hyl am ne, 20 of base addition salts include diethylanmne,

et hyl enedi am ne, et hanol am ne, diethanol am ne, piperazine and the |like. The
conpounds of formulas I, Il and Ill are useful for WO 02/11713 time of
adm ni steration, route of admi ni sterayi on, rate of enployed, the age, body
wei ght, general health, sex, diet, is factors including the activity of the

speci fi ound_adm ni steration nit 0Si ons ma contaln
stoh | aESERRESEROoRnRRPERIRAES, REPUBRLLE T BoRE O BARRTAGSoE Lcal 1y
Pharmaceutical formulations may be prepared by procedures known in the
art. Thacaaptipblef cacriewysingdauventst handnaghiieles0asodeisneadui t h t he
carrier materials to produce a single dosage formwll vary depending upon

the hosTopiealeddatiditberpaibhctbg alede iakcadel Bhet geat ogn. It will be
under st ood, however, that the specific dose |evel for any particular

pat | enttwdhgdgems@daamﬂigtg%km Qhich 207kYL3EAEIHEN 8t ReBl bo 10 M/ kg

for parentera

5 iontophoresis devices. The term parenteral as used herein

includes subcutaneous injections, intravenous, intramuscular,

S

intrasternal injection, transcutaneousf intradermal, or
infusion techniques.
Injectable preparations, for example, stérile‘injectablé
10 .aqueous or oleagenous suspensions may be formulated according
to the known art using suitable dispersing or wetting agents
and suspending agents. The sterile injectable pfeparation may
also be a sterile injectable solution or suspension in a
nontoxic parenterally acceptable diluent ox solvent( for
15 example, as a solution in 1,3-propanediol. Among the S :~§
aqceptable vehicles and solvents that may be employed-are
water, Ringer's solution, and isotonic sodium chloride
solution. In addition, sterile, fixed oils aré'conventionally
employed‘as a solvent or suspending medium. For this puipose
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.




wei ght daily and nore usually 0.1 to i00 ng/kg for oral antagonizing
endothelin in humans or other mammals. Total daily dose, gntppspifled to a
“host in siWBI0¥1BH3di vi ded doses may be in anmounts, for exa /®s0172491% 0. 001
to 1000ng/ kg body excretion, drug conbination, and the severity of the
particul ar di sease under90|ng t herapy. 20 The conpunds of the present

i nvention may be administered-orally, buccally, parenterally, sublingually,
by inhalation spray, rectally, or tagpgcally. in dosage unit WO 02/ 11713
PCT/ 1JS01/ 24716 . formul ati ons contai ni ng conventional nontoxic :

Suspending agerh2 @%ﬁ?ﬂ FLHTES S S ) B e art
xanpl o.be B £ et v i !@%@?ﬁa‘?}%ﬁ&?s@{ e empmrepar frmtingy be
fornul-ated according |ncludes subcut aneous i njections, intravenous,
i nt ranuSSRigient muchkstas mocdanjlettiean artd TRAGHAYARUS glryd@@erw}ﬁ_l h Of
i nfusi on techni ques.
are solid at ordinary temperatures but liquid at the rectal
- 5 temperature and will therefore melt in the rectum and release
the drug.
Solid dosage forms for oral administeration may include
capsulesg, tabléts, pills, powders, and grénules.* In such
80lid dosage forms, the active compéund may be admixed with at
10 least one inert diluent such as sucrose lactose or staréh.
Such dosage forms may also comprise, as is normal practice,
additional substances other»than inert diluents, e.g.,
lubricating agents such as magnesium stearate. In the case of
capsules, tablets, and piils, the dosage forms may also
‘15 comprise bufféring agents. Tablets and pills éan additionally
be prepared with enteric coatings.
Liquid doéage forms for oral administeratién 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.
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Topi cal aw@ QI ati on may al so invol ve the use of alsotytﬁmgﬁgw“ke

i nj ectabl e solution or suspension in a nontoxic parenterallyacceptable
di l uent or solvent, for acceptable vehicles and solvents that may be

enpl oyed are is exanple as a solution in 1, 3-propanediol. Among the 20 any
blland fixed oil may be enpl oyed inclddi ng synthetic nono enployed as a
sol.vent or suspendlng medi um For this purpose SOIUtiOﬂ In addltlon
sterile, fix H oi ﬁ are con¥en |onaII ter | ut and

i sot oni ¢ sodlun1€ﬁ BPHEE P d éﬁy?gF? lpﬁé§§& ﬁn F étlds such as
ol eic aCId find use in the reparatlon of i nj ectabl es. WD 02/11713 35
capsul e8¢ m%%bﬁ§?§5dpﬂpl§hep§W§@r§f aipogonesl-es As| Asspbwnsdhi dheosage
forms, the active conpound nmay be adm xed with at io |least one inert"
d|IuentasUchlaposumeesarbagéﬁ&eamaysaa&ﬁhed Surohh 9@&@?&0&@%&83”&%‘a|50
conprise, .as is nornmal practice, additional substances other .than inert

di | uent senerdy ip2al LApdesAgEs! Or B8 pbebNREAL RIFBRLELY! hBRoTRg,! nel ude be

prepared with enteric coatings.

5 multi-lamellar hydrated liquid crystals that are dispersed in

an aqueous medium. Any‘non-toxic, physiologically»adceptable

and metabolizable lipid capable of forming liposomes can be
used. The preseht compositions in iiposome form‘cén contain,
in addition to a compound of the present invention,

10 stabilizers, preservatives, 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,

i
i

15 Academic Press, New York, N.Y. (1976), p. 33 et séq.
A representaﬁive solid dosage form, for example, a téblet
or a capsule, comprises:
Compound of the invention:v 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




Li quid dosage fornms for oral adm nisteration may include is conprise 4ﬁ7
buffering agents. Tablets and pills can additionally terp@r8EPr2j0dnd will

t her ef or eWBRA11718 t he rectum and rel ease exci pi ent such apctasombudter and
pol yet hyl ene glycols which are solid at ordinary tenperatures but |iquid
at the rectal be prepared by mxing the drug with a suitable nonirritating
Suppositories for rectal adm nisteration of the drug can the drug.

| ubricating agents:-such as nmagnesi unygtearate. In the case of capsules,
tablets, and pills, the dosage forns may al so agents, and sweeteni ng,

flavoring, d f oo | uvants, such as_wetiing agents,.
. enul si f%?n%ﬁ%n%ggés%%%ﬁ%}g%%&gﬁl,5‘%%%%, auh%t(é?r.l gﬁ?}%%%ﬁ%%‘iﬁ%ns may
al so conprise pharmaceutical l'y acceptabl e emul sions, solutions,
suspen§$§ﬁ§%na PR e th PR P%| RRTR oFP 2 R FRPS Heke *Teniehit sSedmanl y used
~in WO 02/11713 administered in the formof |iposones. Asis known art,

| i posomtt eancenetaldy cermeigtbds otnphodiimw, ipitdsnet Dideted it d :
subst ances. Liposones are forned by nono- or s rulti-lanellar hydrated

l'iqui d leshiddd B ddetit S esilhis PEE SESubFo PIUQAURAMSoAS i Wil /AR ﬁg&-toxi c,
d %ggle OF

physi ol ogi cal |l y acceptabl e and netabol i zabl e I'i pi Ca ‘orning
I PQSONES S P& s, such as goserelin (Zoladex') and abarelix;

bicalutamide; nilutamide; flutamide; vitamin D; vitamin D
analogues; estrogen and estrogen analogues, such as
diethylstibestrol; prednisone; hydrocortisone; ketoconazole;
cyproterone acetate; prégesterone; 5~alpha reductase

10 inhibitors, such as finasteride; bone-seeking radionuclides,
such as samarium (Quadramet’), strontium (Metastron®), and

186 . o . .
rhenium; external beam radiation, including three

dimensional confo:mal radiation; brachytherapy, which is the
_implantation of radiocactive seeds directly into the prostate;
15 monoclonal antibodies such as trastuzumab (Heréeptinﬁ; anti-
angiogenic agents such as thrombospondin peptide or kringle 5;
matrix metalloproteinase inhibitors; farnesyl transferase
inhibitors; lycopenes; urokinase; plasminogen acﬁivaﬁor
inhibitors; plasminogen activator receptor blockers; apopfosis
20 inducers; sélective and non-selective alpha blockers; platinum
agents, such as cis-platinum and carbo-platinum; taxane class

agents, such as docitaxil and paclitaxil; estramustine;

PP



used. The present conpositions in |iposone form can contain in addition to
a conpound of the present invention, 10 stabilizers, ea

exci pi entwo @@na7mshe |ike. The preferred i pids are t he p mdlmﬂg and
phosphatidyl cholines (lecithins), both natural and synthetic. Methods to
formliposones are known in the art. See, for exanple, Prescott, Ed.,

Met hods in Cell Biology, Volunme XIV, is Academ c Press, New York, N.Y.

(1976), p. 33 et seq. Arepresentatiygg solid dosage form for exanple, a
tabl et or a capsule, conprises: Conpound of the invention: 35%w w Starch,

Pregel 1.Z NE 50% w _20.M cr.ocr al l.ine .Cel | ul NF Tal c, Powder,
Use v § S PR E SR ARE o AL IO ERE | RORRELBACHI BEVBERFRICEBrcd | Gazdka
ii~rica 1'~k13fi3ie.k~r~liiV1l11l~ Y II~IN~h ~~ WD 02/ 11713 37 as the sole
acti ve ThepxpehrPreagehnblantineanvirssissinsedcrpecdBbineiion with one or
nore co-therapeutic agents, anticancer drugs or nethods. including, but not

hornnnair&genésansuchGSebanpr0I|de (Lupron(r)); gonadorelin bicalutam de;
nilutamde; flutam de; vitamn D; vitami n D anal ogues; estrogen and

estroges. anabPgiescitYChnlsrferons; cytoxan; methotrexate;

5 cytokines, such as IL-2; PPAR agonists, euch as thiazolidine
diones; reﬁinoid-type agents, 5-lipooxygenase inhibitofs; such
as zyfo (Zilueton®), COX-2 inhibitors; gene-therapy based iﬂﬁ‘
therapeutics, including sense and anti-sense genes;
chelesterol.lowering drugs, such as lovastatin, pfavastatin,

10 and simvistatin; bisphosphonates; osteoprotegrin; and
antibodies, both monoclonal and polyclonal; antibody-coupled
radionucleotides; antibody-coupled cytotexic agents; antibody-
coupled radionucleotides; viral-vector delivered agents;
vaccines directed at protein, carbohydrate, or nucleic acid

15 targets; aminoglutethimide; and suramin. B

These combinations can be administered as separate
compositions or as a single dosage form containing boﬁh or all
agents. When administered as a eombination, the therapeutic
agents can be formulated as separate compositions, which are

20 given at the same time or different times, or the therapeutic

agents can be given as a single composition.

In addition, the compounds invention can be used in




di et hyl sti bestrol; prednisone; hydrocortisone; ket oconazilz;&@ Rmflgoni sts,
such as goserelin (Zol adex) and abarelix; angi ogenic agent ‘

t hr ombospW@di2i1P&pt i de or kringle 5; inplantation of radi eexrisee2&eeds
directly into the prostate; 15 nonoclonal antibodi es such as trastuzumab
(Herceptin ); anti dinmensional conformal radiation; brachytherapy, which is
the cyproterone acetate; progesterone; 5-al pha reductase 10 inhibitors,
such as finasteride; bone-seeking radeonuclides, such as samarium
(Quadranet(r)), strontium (Metastron ), and 3'86rhenium external beam

radi 2t oanpi Sk Y8hNGS ' 8RB by oAl LARL SheLpRaCab BN LATRY 1 ar nesy!

-transferase agents, such as cis-platinum and” cax ati num taxane cl-ass
20 i nducers.. selec nd non sglectlve algha b ockersfbglatlnum

e
‘i nhi bi t &% eaﬁl&?ﬁl%BﬁﬁnﬁﬁéFyvﬁPS P8cEFEEPIBRBe kB SPRQEBBPRELEE S nAPSi t or s;
-l ycopenes; urokinase; plasm nogen activator agents, such as docitaxil and
paclit aﬁstroggnr apdepLar; modmlerprs718uss as2rakpx2668epPCandusOL/ 24716
gencyt abi ne; adri anyci n; doxorubicin; daunorubicin; mtoxantrone;
vi nbl astabei¥bRAghl stine; capecitabine; irinotecan; topotecan,

5 The compounds of the invention can additionally be
administered in combination with surgery, such as radical
prostatectomy, cryotherapy, tiansurethral resection of the
prostate és 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 patientsf senile
osteoporosis, patients undergoing long-term treatment of
cqrticosteroids, side effects from glucocorticoid or steroid

15 treatment, patients suffering from Cushings's syndréme,
gonadal dysgenesis, periarticular erosions in rheumatoid
arthritis, osteocarthritis, Paget's disease, osteohalistereéis,
osteomalacia, hypercalcemia of malignancy, osteopenia aue to
bone metastases, periodontal disease,‘hyperparathyroidism,

20 osteropefosis from Lupron therapy, and starvation. All of

these conditions are characterized by bone loss, resulting

from an imbalance between the degradation of bone (bone




5-fluorouracil; interferons; cytoxan; nethotrexate; 5 cytokines, such as
| L-2; PPAR agoni sts, such as thiazolidine cholesterol. | @wrBEB 208gs. such
as | ovastwioiayiimsavastati n, therapeutics, including sense pgigysdpibiiTigense
genes; diones; retinoid-type agents, 5-1ipooxygenase inhibitors, such as
zyfo (Zilueton), COX-2 inhibitors; gene-therapy based coupl ed
radi'onucl eoti des; viral-vector delivered agents; vaccines directed at
protein, carbohydrate, or nucleic aci@ radi onucl eotides; anti body-coupled
cytotoxi c agents; antibody anti bodi es, bot h nonocl onal and pol ycl onal ;

bod h h d
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adn1n|stered as separate conpositions or_as si ngl e dosage form containing
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agents can be fornmul ated. as separate conpositions, which are 20 given at

t he sanmrethaeisn dyf#kieht bbhaesegeneirheekher Hpestes, apentondanibesgi ven
as a single conposition. In addition, the conpounds invention can be used
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co-therapeutic agents which

5 the amount of bone resorbed is 1nadequately replaced with new

‘bone, resulting in net bone loss.

Examples

Studies were performed on male subjeqts 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
IT studies had castrate levels ofvtestosterone, either due to
pharmacologic interventicn, via leuprolide (Lubron‘) or
15 goserelin (Zoladex'), or via surgical castratiomn. Subjects
received ABT-627 or placebo. The fdllowing testé were
conducted: |
ABT-627 was formulated in 2;5 ané 10 mg dosesf An oral
liquid formulation of ABT-627 wés 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




| npede net bone | oss, such as estrogens, bisphosphonates, an%ﬁ ogen

receptor nodul ators, such as ral oxi fene, and cal citonin. 2 B &hﬁpounds

of the inweknenscan additionally be admnistered in conp b@ﬁk ﬁﬂ”

surgery, such as radical prostatectony, cryotherapy, transuret

resection of the prostate as an adjuvant, and the like, or prior to

surgery as a neoadjuvant agent. 10 The current nmajor di seases or

condi tions of bone which are of pubhic concern include, but are not

limted to, post- nenopausal osteoporosis, ovariectony patients, senile
ost eoporosis, patients underg 0|ng | ong-termtreatnment of corticosteroids,

side ef FLEERSEr BROGFBEBLORt NRBRd EﬁnsPﬁ?élH°|§°¥¥Eﬁ¥n§ﬁ§atﬁaﬁteﬂfs

suffering from Cushings's syndrome, gonadal dysgenesis; periarticular

er osi ongnihvifieahat withaprbstats, castepar t anohgsth@agehaskdrsease,

. osteohal .isteresis, osteonalacia, hypercal cem a of nmalignancy, osteopenia

due to b@ﬁ@m@%@éﬁ&ﬁ@%p@@if@éoﬂh@igghs??\§§) , hé‘@fﬁrﬁ%é&@%ﬁb&‘%ﬁ&%agg, .
osteroperosis from Lupron therapy, and starvation of these conditions

are charaeleilapd DY DONg LRSSy.8sHEIRY fAQMAP,LAPR,A05E BeLyeen the

degradation ' © one

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 détermine

Al

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 describéd in the Chiron

Diagnostics ACS: Centaur PSA2 Assay. This assay is a two-site
sandwich’immunoassay which useé direct chemiluminescense and
constant'amounts 6f'two antibodies. The first anﬁibody, the
Lite Reagent, is an affinity purified polyclonal sﬁeep anti-

20 PSA antibody labeled with acridiniuﬁ estér, The Lite Reagent
is purdhased as a 5.0 mL reagent pack comprising the

polyclonélvsheep anti-PSA antibody (3.1 pg) in buffered saline




40 2 2 SEP 2003 PCT/ USQOL/ 24716 resorption) and the format 202 @ 2@“ heal t hy
bone. This turnover of bone continues normally throughout

mechani sriwPBy2MAi1dh bone regenerates. However, the conditi eag/Hoateds above
will tip the bal ance towards bone | oss such that the anobunt of bone
resorbed is inadequately replaced with new bone, resulting in net bone

| oss. Exanples Studies were perforned on male subjects wth asynptomatic

i o hornone refractory prostate cancejowith rising PSA | evels and on nale
subjects with synptonatic hdrnnne refractory prostate cancer with rising

PSA | ev, d t nt phase diies had castrate |evels
of testéi e?%néﬂgh %# é fb bha c%?%%?@ ?ﬂgég9gﬁt|5 e $Paifeuproli de
(Lupron). or is goserelin (Zol adexor via surgical castrati on. Subj ect's

r ecei vt 60 %rm%m%@%%@alrmgu$@la@MinaSAegnslhedn cevadent éy: ABT- 627

was fornmulated in 2.5 and 10 ng doses. An oral liquid fornulation of
ABT- 62 7cowgsl el Sto [papanagnasi ¢ opdorvsele9. nuthe 98‘1’162ﬂha5Q%§| ycerin, 14%

al cohol, and water. Matching placebos were al so provided.
purchased as a 25.0 mL reagept pack comprising the covalently
5 coupled monoclonal mouse anti-PSA antibody (316 pg) in
buffered saiiﬁe with sodium azide (0.1%). The assay wéé
performed at Quintiles Laboratories (Smyrna, GA) using Chiron
Diagnostics ACS: Centaur'Amtomated‘Chemiluminesdence Systems.
Briefly, a‘sﬁbject population was treated with a placebo
10 or 2.5 mg or 10 mg of ABT-627. Blood samples were collécted,
allowed to adequately clot, centrifuged at 1000 x g for ;5—20 :
minutes, and stored at -20 °C if not assayed within 48 hours.
A cuvette was charged sequentially With serum, Lite Reagent
(50 pL), and Solid Phase (250 pi).» The resulting mixture was
15 incubated for 7.5 minutes at‘37 °C, separated, and treated
~with the solution of Acid Reagent and Base Reagent to initiate
the chemiluminescent reactioh; A direct relationship'exiSts
between the amount of PSA presenﬁ in the patient sample énd
the RLU’s (relative light units) detected. As shown'by‘the‘
20 area under the curve_(AUC)‘in'Figure 2, the‘rate,of inérease
of PSA in ﬁhe serum samples decreases after the adminsteration |

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




A nunber of recognized or putative biochem cal narkers of 02/ 11713 41 .
di sease progression have been used to nonitor treatnent of? nSERi 8031 s with
prost at e wawan713Anong these nmarkers are serum Prostate Sm@wdgﬁnﬁmglgen
(PSA), serum acid Phosphatase, Interleukin-6, and Chromagrani n-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
favorabl e response is marked by an |@§rease i n Chromagrani n-A.  Serum
sanpl es were obtained fromsubjects during treatnment with the ET antagoni st

ABT- 627 t d ph hat I L-6, d
fChronagrggpﬁ g?5a%68§ lgégbggFgagﬁegﬁngckntngapLgvgfeAssay Thgneffect of

ABT- 627 admi ni steration on prostate specific antigen (PSA) |evels in human
subj ect serum sanpl es 15 was determ ned using the procedure described in

.the Chiron D agnostics ACS: Centaur PSA2 Assay. This assay is a two-site

sandw ch i mmunoassay whi ch nefd Phéephathed LeeIescense and const ant
amounts of two antibodies. The tirst antibody, the Lite Reagent, is an

affinity purgfi egfegucb@nﬂwsBsepaamhlsegr%gbﬁnehbge'%a ',Eff?%éga%tsg

acridinium ester e Lite Reagent s purchased as a ent  pack
compy i 5409

eis in human subject serum samples was determined at

Quintiles Laboratories using 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 absofbance
~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 prostaticdacid
phosphatase activity.

Briefly, a subject population was treated withba 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




pol ycl onal . sheep anti-PSA antibody (3.1,g) in buffered saline 2 2 SEP 2003
WD 02/ 11713 PCT/ USQl /24716 with sodium azide (0.10). The sg@oSgpapifibody,
t he Solidgﬁggﬁg is a nonoclonal nouse anti-PSA anti body covalently
coupl ed t Eggnetlc particles. The Solid Phase is pur dfdée¥124714 o5 0 -
mL reagent pack conprising the covalently coupled nonoclonal nouse
anti-PSA anti body (316 g) in buffered saline with sodiumazide (0.10). The
assay was Briefly, a subject population was treated with a placebo io or
2.5 mg or 10 ng of ABT-627. Blood safifl es were collected, allowed to
adequately clot, centrifuged at 1000 x g for 15-20 mnutes, and stored at
-20 C ifleaoribedayjrdthiet hssag8photoeol , Aaadyvettiram\ds .charged saeguentially
with serum Lite Reagent Diagnostics ‘ACS: Centaur Autonated :
Chem | Ul ReSe8NGE s Sust ek eaPBREOL ABARAL SQLIRL Lohu babagat gphean( Smyrna, O
usi ng Chlron OL) 7isincu ate for 7.5 mnutes Separated, and
treated the Reagent and Base Rg gent o initiate
TEXP

f
the cheR u ﬁ8§8e b 3%??8%.“% éV?EéP r YREEFoAEN P Fgce was

read to provide an initial absorbance. The mixture was
5 incubated for another 5 minutes, and a second absorbance was

read to provide a final absorbance._ A change A/5 minute value

o

was obtained by subtractiﬁg the initial absorbance from the
final absorbance and was used to calculate total ACP activity;
To provide the tartrate-reeistant 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 subtractihg the
the ta;Frate-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 ﬁhoseksubjects treated with ART-
627, again demonstrating the effeCtivnees of ABT-627 as an
agent fqr treating prostate cancer. |

20

Chromagranin-A Levels




ﬁ!
bet ween the amount of PSA present in the patient sanple fap ?hﬁmiL |
(relative light units) detected. As shown by the 20 areat curve
(AUC) in Wgoura7®3, the rate of increase of PSA in the serp¢f/suiBhAs
decreases after the adm nsteration of ABT-627, denonstrating the .
ef fecti vnessof ABT-627 as an WO 02/11713 43 agent for treating prostate
cancer. Acid Phosphatase Levels 2 2 SEP 2003 PCT/ US01/ 24716 The effect of
ABT-627 admi ni steration on Acid Phosplatase Ievels in human subject serum
sanpl es was determ ned at Cpintiles Laboratories using the chenical test

described in, Si g gnQs S d Phos hat ase Pr ocedur.e hb 435.
The enzyne ACi n%gfﬁ P% éb%A @gﬁépf 8RB %9 F%Fggﬁgrapln ‘
al pha- napht hyl phosphate to alpha napht hol “and inorganic io phosphate. The
" al pha- nafMed inmbediest seyume gemplgist Wasadetermdne® byl proprpetduye a
.yell ow chronophore with an absorbance maxi mum at 405 nm The rate of -

| ncr easesisayakendbaned at 4&5 Nichodisr gakky tpEepor rhenglrotbedfeR agthvity in
t he sanpl e.
two site chemiluminescence assay (ICMA) using one monoclonal
5 antibody conjﬁgatéd 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. ﬁThe bound,
10 acridinium-labeled material producés 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 Levelé

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

samples and standards were incubated in microtiter plate wells

g I TR T v b e




ACP activity was determned in the presence and absence of L 15 tartrate,
the difference being attributed to prostatic acid phosphgt 6p 2008 vity.
Briefly, stscobj@ged popul ation was treated with a pl acebo oisca-sugmm-,gr 10 ny
of ABT-627. Blood sanples were collected, allowed to adequately clot,
centrifuged at 1000 x g for 15-20 20 m nutes, and stored at-20 Cif not
assayed within 48 hours. Assays were perforned on a Hitachi :
Spectrophot omer. A cuvette was charg sequentially with ACP reagent WO

02/ 11713 PCT/ US01/ 24716 described in the assay protocol, and serum (0.1
m.). The m xture s agitated and incubated for 5 mnutes, and an
ab)sorbaﬁc?@t(e,é) Wit (?5“%?}}‘( s Aftierilyd ANERABhc ) ie BRARERSE provi de
an initial absorbance. The m xture was 5 incubated for another 5 m nutes,
and a sé&ford sgisomdbawwalkonal ext i dipréoeErmdeildy ndl irdtesbrimance. A change
Al'5 mnute value was obtained by subtracting the initial absorbance from
the fiadetgne@iianeasthaw@s Usah G it e tldlwNGR afddevity. To

provi dethe tartrate-resi stant acid phosphatase 10 activity, the above

procedurg g r .‘Ph zfgggiti _Of S? tartrate reagent (0.01 nl)
to the cuv\gt%t%lé %glﬁt}%% \r%ggé éehe ré:a{‘gfg%c%rydﬁ ' )Har?g “beeafsc%e‘gg’(ﬁ tthe
serum Prostatic B acid phosphatase activity was cal cul ated by subtracting
the 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) 80 that anterior and
_ posterior images are présented when using a 510 K-appro#éd
gamma camera. Alternatively, spot views cqvering both
anterior and posterior projections of the total body can be
obtained. Interprétation was performed according to standard
20 nuclear medicine criteria, on a bone by bone basis, by
recording the number of lesions at each gsite. Bach site was

evaluated against a ccnfidence gscore of 1 to 5, where 1 is




the tartrate-resistant acid phosphatase activity fromthe ACP 15 activity.
As shown shown by the (AUC) in Figure 7, the rate of i ndr2SEP 2888 t he
average cwangaifisom baseline for acid phosphatase wasdecpeasRph/r#1d hose
subjects treated with ABT 627, again denonstrating the effectivness of
ABT- 627 as an agent for treating prostate cancer. 20 WO 02/11713 45 2 2 SEP
2003 PCT/ USO01/ 24716 The effect of ABT-627 adm nstration on Chromagrani n-A

| evel's in human serum sanpl es was dej¢rnined by proprietary assay conducted
at the Nichols Institute. The procedure is a two site chem | um nescence
assay (I pne nmonocl onal 5 anti body conjugated with biotin

.anothern%%ﬁ%EH%%Q? bﬁt?ﬁ%ﬁﬁbi%b%?%ﬁF%W?h,%. B cFTH YPeRt est et® and an

avi di n-coated solid phase. The antibody/ Chronagranin-A antibody conplex is
bound PR¥chaklydediprace dydt helavief inbiely posteivet i obharNSK@®Gound
.materials are renoved by washing. The bound, 10 acridiniumlabeled naterial

producesclimghtcdhatrés. deveg} ed: i m65-a1 71 NeaRt @fedfl t&rraE6kd | 0N &
triggering agents. The Limt of Detection (LOD) for the assay was 0.07

]['g/r M. AnENNE. DYrdPe AUGL PobL U™ &t Bacd fiond VB Q IS CORN IS 4 QMm Dasel | ne
5 or the response ﬁo‘treatment, lesions_With a confidence score
of 4 and 5 were considered positive, and all other lesions |
were considered negative. In addition,‘in a 5linded study, a
reference nuclear medickne physician interpreted the bone
scans quantitatively as followé: 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 appindidular
scan which involved arms and legs (i.e;‘the humorous and all
15 bones distal to the humeroué and the femur and e&erything
distal to the femur). Thé second was ﬁhe axial (everYthing'
but the arms and the legs). ‘The results of these scans wereA
combined to provide the total BSI..
Bone scans weré 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




Chr omagr ani n- A was hi gher for subjects treated with 2.5 ng?dgysﬂi?g '
of . ABT- 627, again denonstrating the effectivness of ABT-62 s¥a g%ent
for treat w@opi@si ate cancer. The effect of ABT-627 admi nsiéﬂbbﬁr/‘z.ﬁ{k ‘
Interl eukin-6 20 | evels in human serum sanples was determ ned at Quintiles
Laboratori es using a sandw ch i ”Mmunoassay. Human serum sanpl es and
standards were incubated in mcrotiter plate wells W 02/11713 coated with
a nonocl onal anti-I1L-6 antibody, int presence of a second nonocl onal

anti IL-6 antibody, linked to acetylcholinesterase. After incubation, the
wel | s were washed, and the bound enzymati.c activity was neasured using a
chr orog &RE HES A SOESiaREOUSNg D IVeRRL R obeF 1SV %®- t he

concentration of IL-6 in the sanple or standard. As shown by the AUC Figure
1, the averade chowge im tFiABE 627 batemmrstrrsating) dateedfd ebddnawass iof
ABT- 627 as an 10 agent for reducing inflammation and aneliorating pain.

basel i n@HeOforopoRitionkioF &S |RNedd) LHRRES vEHERCHS Wik E G B Ssan
Met hodol ogy phosphonat et ype radi opharnmaceutical. This technique Uses is
whol e b f=Qf. <l feel) -so that anterior .and Bgne scans were
perforne v?nl&rﬁggﬁ\ A%&Eré’%é‘f?’ér&?%n%tb"' daemonstrat:l.ng %%e

5 effectivness of ABT-627 as an agent for reducing the fraction

of total skeletal involvement by tumor.

T,

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
line 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 is shown below:

15 . No pain I--=---emcmocmmcmeeao --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 uﬁable
20 to maintain the_log, a caregiver could'domplete the log bn his
or her behalf. The log also contained a table on which was

recorded all daily pain medication consumed by the patient.
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-
posterior images are presented when using a 510 K-approved ga ra.
Al ternatively, spot views covering both anterior and postewz rggﬁoﬁ@ tions

of the totwabdobhndys can be obtained. Interpretation was per f eshipgERr di ng
to standard 20 nuclear nedicine criteria, on a bone by bone basis, by

eval uat ed agai nst a confidence score of 1. to 5 where 1 is recording the
nunber of |esions at each site. Each site was 2 2 SEP 2003 WD 02/11713

PCT/ USQL/ 24716 47 negative, 2 is probaply negative, 3 is equivocal, 4 is
probably positive, and 5 is definitely positive. The MSKCC (Clin. Can. Res.

1998; 4.,1765-1772 S, .uUS to record these findings. For the purposes of
.scori ngviﬂ;‘l?ei eﬁ%f %ldiysg’dﬁsqe SCPES REG BIFGHISS 1o CORSAMPEALOD MeZi®ons wi t h
a confidence score of 4 and 5 were consi dered positive,.and all other

| esi ons Opdlecteds iade davaskdat misitisn cfddie smbjievta thl theedlinidy when
.reference nucl ear nedi cine physician interpreted the bone scans

quant i t at ineel YLoas wa® |t rilhe geer CentindbalnyehtednBanghso reas i¢eli mat ed
for each individual bone, and the individual bone invol venent was sunmed to

CalCu'aEﬁealgb%bﬁkagﬁﬁ%ﬁpEjﬁp%%ore by measuring the distance (in mm)

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 aate 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 ﬁhis study, “tolerable and constant”
refers to a pain score less than or equal to 5 cm on the VAS
for an average of seven successive days while using four or
less rescue doses of pain medication per day. A rescue

715 medication dose refers to a dose egual to one single dose a
patient used for common timed pain relief.

The weekly VAS scores were calculated exéluding the
lowest and highest score for each weék 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 subjedts as




scan index (BSI). Mre specifically, the bone scan was separated into three
I ndices. The first was the appindicular scan which involve f | egs
3 (i.e. the wWwowmn and all i5 bones distal to the humerous e Tenur

| and everything gﬁztal to the fenur). The second was the axng“F@V€P9fhing

: but the arns and the legs). The results of these scans were conbined to
provide the total BSI. Bone scans were conducted on each subject on day one
of 20 the study, and on the final dqg of the study, and the changes from
basel ine in bone scan index scores wet® anal ysed by nean change and nean
percent change, adjusting for baseline WD 02/11713 2 2 SFP ?.903

PCTI USOT/5% IR RN TGP - v A | snbbectsi wap SAGvEdsted AXX
software. the proportion of total skeketal .involvenent in thosesubjects
recei vi MESARNELT hesvexdisonp| eehedutenions it t 1 g4 Oinﬁél{@itﬂ‘%et al

i nvol venent by tunor. VAS Met hodol ogy/ Adm ni steration/ Anal ysi's e Vi sual

i Anal og Sealka( VAY dso GUEIRIL st 1,0 pai n assessmnent_perfornmed
by having a gfjbj ect draw a vertjid(%glaﬁji e %érg% élltf‘rgrﬁlsceaq“baﬁtt? I"?es%oi'nt t hat

best de i:hes his or er pain on average in the last 24 hours. A diagram
of the ?@g{%@i gtsﬁl&ﬂ?tb&wconsecutlve weeks without an increase of

5 analgesic use during the same period (compared to baseline).
Alternatively; a subjéct‘was considered a responder if his
pain analgesic consumption wés reduced by at least 25%‘during
at least two cbnsecutive weeks without a concomitant increase
in VAS score. |

10 The bercentage of reéponders 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 analyéis 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 béseline to the last
-weekly’assessment for which the responder definition was

20 satisfied, was analyzed using the Kaplan—Meiér methoaology‘and
logrank test. Cox proportionél hazard models weré used as

needed (see U.S. Department of Health and Human Sérvicesa
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15 No pain | ---------m-mmmmmma oo - | Pain as bad as (nd%déo scale) it
could During the course of the study, pain asessnents were rsERIZ08 , . at
bedti me, Wy dhensubject. If the subject was unable. 20 topgpiRbprsid he | 0g,
a caregiver could conmplete the log on his or her behalf. The log also ,
contained a table on which was recorded all daily pain nedication consuned
by the patient. 2 2 SEP 2003 WO 02/ 11713 PCT/ US01/ 24716 49 The | ogs of
dai ly VAS scores and anal gesi c consugpti on were col |l ected at bi weekly. :
visits of the.subjectto the clinic en a new | og was distributed. Cdinical
personnel _who recei ved the |ogs sured. the score by, peasuring the
g\gar(?%emt SO‘%Irg?HT% RER fat i 1ehl RERKE1GE (FridRl Hiesiner RHERR
subject's line crossed the VAS |ine. The nunmber was witten into the case
report ki eridion of 34e0 522 o ROkeiblectMRo92ted thmtshpaycopfthde

. 1 ogbook. Subjects with pain were initially stabilized in their o pain so

that tiedC mimigase t3 patas d@ored Obesadd ea adber&onstantpdayel . For this
study, "tolerable and constant” refers to a pain score |less than or equal

10 5 Ca QR dfadttS of AndMeAHELAY% P nSRYfTNE SRS B SRR L iST NG
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 28 days after Day 168, with a final
collection on the last day of the study.

18

Bone Alkaline Phosphétase
Bone Alkaline Phosphatase levels wefe determined using
the bone-specific Alkphase-B’ assay‘published By Metra
Biosystems»(Mouhtain-View; CA). As shown by the AUC in Figure
20 5, BAP levels decreased in subjects treated with ABT-627,
demonstrating the effectivnéss of ABT-627 as én agent for

inhibiting abnormal bone remodeling.

ot SR A




| ess rescue doses of pain nedication per day. A rescue ,is nedication dose
refers to a dose equal to one single dose a patient used fo QNNDQNH'”Ed
pain reli¢fgodf1913veekl y VAS scores were cal cul ated excl ”d'ﬁ'é’;/h%mk west
and hi ghest score for each week and averagi ng the remainin Ive 'scores. I|f
there were two days with the sane 20 VAS score, the day mnth t he hi ghest
anal gesi ¢ use was discarded. The weekly nean VAS score was used to deflne
subj ects as WD 02/11713 2 2 SEP 2003 PCT/ US01/ 24716 responders or
non-responders. A subject was consid %xiresponder based on the reduction
in the pain intensity: a at |east two consecutive weeks w thout a _
concomtant increase Alternatively, a subject was considered a responder if -
his pain anal gesic consunption wasreduced by at |east 250 during weekly
VAS score reduction of Capealldnkieda -Telegertilde 2¥%e1@ir i ng at | east two
consecutive weeks wi thout an increase of analgesic use during the sane

period (companemsla Pasel Mek1ddepfAle aUve1s Gl R/ GSIEAYS RS ‘onder

in' ea

the DiaSorin (Stillwater, MN) assay for the quantitative
5 determination of carboxyterminal cross-linked telopeptide of

type I collagen (ICTP) in human serum by equilibrium

G

radioimmunoassay (RIA). Briefly, samples were incubated with
- the I ICTP tracer and ICTP primary antibody for 2 hours at
37 °C. Following the 2 hour incubation, a pre-precipitated
10 second antibody complex was added tb.separate the bound from
free tracer. The assay was then centrifuged and decanted
after a 30 minute incubation at room ﬁemperature; The bound
tracer in the pellet was counted with a gamma counter. Counts
were inversgely proportional to the amount of ICTP‘present in
15 each sample. As'shown by the AUC in Figuré 4, Crosslinked N-
teldpeptide 1evelé decreased in subjects tfeated withkABT-627,
demonstrating the effectivness of ABT-627 as én‘agent for

inhibiting the bone remodeling associated with bone diseases.

20




htr ps c eatment group was conpared to evaluate drug efficacy. The
conparison was subjected to an adjustnent for baseline charbcﬁé? i2863 cs and
per f or med weioagitipe Cochran- Mant el - Haenszel test or a  gengg @@ﬂ 4|near
nodel prognostic factors as co-variates, and the analysis mas K VAS
scores are exam ned using a |ongitudinal |ogrank test. Cox proportlonal
hazard nodel s were used as needed (see U.S. Departnent of Health and Human
Servicesi the response, defined as thgytine frombaseline to the |ast

anal ysis nethod to explore trends over tinme. The duration of weekly
assessnmgfyg & 4““ ch the responder definition was 20 satisfied, was

anal yzed usi'ng the Kapl an- Mei er et hodol ogy and WD 02/ 11713 Managenent of
Cancer Pain Clinical 2 2 SEP 2003 PCT/ US01/ 24716 ND (1994) As shown by the
AUC i-n Figure 3, VAS scores showed a decrease in paln : ’

1. A method for 1nh1b1t1ng bone metastases and
metastatic growth in a patient which comprises administering
5 to the patient in need thereof a therapeutically effective

amount of an endothelin ET-A receptor antagonist.

2. The method of Claim 1 wherein the bone metastases

are ostecoblastic.

10
3. The method of Claim 2 wherein the osteoblastic bone
metastases result from the spread of a primary cancer selected
from breést, prostate, lung, kidney, tthoid, myeloma,
lymphoma, sarcoma, osteosarcoma, and ovarian.
‘15

4, The method of Claim 3 wherein the primary cancef 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

i el
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I ndependent of the effects of norphine, after treatnent w 627,
denonstrating the effectivness of ABT-627 as an agent for kn%ﬂggb;ﬁﬁg

pai n. Ost gahbapilyks Activity and Bone Markers Markers of P'WUSHR¥76
osteobl asticactivity were assessed using 10 urine sanples. Bone

I ncl ude bone al kal i ne phosphatase (BAP), deoxypridinoline, and

N-tel opeptide of Type |I collagen. Blood sanples were collected prior to
dosing on Day 1, Day 42, Day 84, Day.,68, and every 28 days after Day 168,
with a final collection on the |ast day ofthe study. 15 Bone Al kal i ne
Phosphat ase Bone Al kal i ne Phosphat asel evel s were determ ned usin t he
bone- sp@SSiite 18 IEactas dxony lmrakee pygorarelim dicabasanMent ai n
View, CA). As shown by the AUC in Figure 20 5, BAP levels decreased in
subj ect suitingzsmeidiey tflvaBifRY, viteminsth atvitgnire efdfrecldyness of ABT- 627
as an agent for inhibiting abnormal bone renodeling. WO 02/11713

Cross! | aseddielel anaaid leitlotdd 03rddeiehdd heameptidind el o ver e

det er mi ned u5|ng the 1 | CTP tTacer ICTP pri for 2 hours
at the E@ %Oc:rcbln%z S.Ltel,l lcmyl%[r%rt’erhé@e acea}:yageo, de qr%%lgsléea:g‘éﬁ/ee .

7. The method of Claim 1 which additionally comprises

S

the administeration bf”radiation therapy.

8. The method of Claim 1 which additionally compriSes
10 the administeration of at least one therapeutic .agent which

impedes net bone loss.

9. The method of Claim 8 wherein the therapeutic agent
is a bisphosphonate.
15
10.  The methéd of Claim 1 wherein the éndothelin

antagonist is an ET,-selective endothelin antagonist.

11. A method for the inhibition of bone loss in a
20 patient which comprises administering to the patient in need
thereof a therapeutically effective amount of an endothelin

ET-A receptor antagonist,
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determ nati on of carboxyterm nal cross-1linked telopeptide oé p&;
collagen (I CTP) in human serum by equilibrium radi oi mmunda s%éy p ) .
Briefly, wew®gsswere incubated with Follow ng the 2 hour pcifisBpbiRg. 2
pre-precipitated 10 second anti body conpl ex was added to separate the bound
fromfree tracer. The assay was then centrifuged and decanted were

inversely proportional to the anmount of | CTP present in tracer in the

pell et was counted with a gamma coun Counts after a 30 minute
i ncubation at roomtenperature. The ound 15 each sanple. As shown by the
AUC in Figure 4, Crosslinked N telopeptide |evels decreased in subjects:

treated with ABT-627, denonstrating the effectivness of ABT 627 as an

agent for 2 2 SEP 2003 WD 02/11713 PCT/ US01/ 24716 A method for inhibiting
bone netast ates afdenwetbodt € grawmhlinwhepainehhewhathenbnpasses

,administering to the patient in need thereof a therapeutically effective

amount e&nasrendot helin ET-A receptor antagonist. 2. The method of Claim1
wherein the bone netastases are osteoblastic. |ynphonma, sarcons,

ost eosarcoma, and ovarian. 3. The nethod of Claim2 wherein the

osteobl astic bone netastases result fromthe spread of a primary cancer

sel ect ed . . )
5 13. The method of Claim 11 wherein the cancer is

prostate cancer and the patient is male.

14. The method of Claim 11 which additionally comprises
the administeration of at least one therapeutic agent which

10 impedes net bone loss.

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 ahtagonist.

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

prostate cancer and the patient is male.
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from breast, prostate, lung, kidney, thyroid, nyeloma, The nethod of Caim
3 wherein the primary cancer is prostate cancer and the pat iSER 208 nmal e.

5. The nmewweh/Q%13C ai m 1 which additionally conprises 20 Cf‘l‘tﬁﬁgﬂ ;C}i fl%erat ion
of an anticancer drug. The nethod of Caim5 wherein the an CRNEAT g ug t
WO 02/11713 2 2 SEP 2003 PCT/ US01/ 24716 agent is selected from |l euprolide,
goserelin, bicalutam de, nilutamde,flutam de, vitamn D, vitamin D

anal ogues, estrogen, estrogen analogﬁgs, pr edni sone, hydrocortisone,

ket oconazol e, cyproterone acetate, a progesterone. 7. The nethod of Caim
1 which additionall Con‘gri ses the adm nisteration of radiation therapy.

8. The net hod8of Craenetiercriafdpimonll Whichmpddisdonaliyecomprises

admi ni steration of at |east one therapeutic.-agent which The nethod of

C ai'm 8thkeadninibeetrhediapevti anagantichicetOdrilge nmet hod of Caim 1 wherein
t he endot helin antagonist is an ETA-sel ective endothelin antagoni st.

thereof a therapeutically effective anount of an endothelia

19. The method of Claim 18 wherein the anticancer drug
5 1s selected from leuprolide, goserelin, bicalutamide;
, nilutaﬁide, flutamide, vitamin D, vitamin D analogues,

estrogen, estrogen analogues, prednisone, hydrocortisone, o

ketoconazole, cyproterone acetate, and progesterone.

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
\l\Ij 7~
(CH2)n
R
R1
I

wherein

R 1s - (CHZ)m-W,'
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20 patient which conprises admnistering to the patient in nf;&#}]@ 36\
met hod for the inhibition of bone loss in a ET-A receptor and a i2803 wo
02/11713 Q0312003 PCT/ US01/ 24716 12. The method of O apaygdeMigfei n the
patient has cancer. 13. The nethod of C aim 11 wherein the cancer is
prostate cancer and the patient is male. 14. The nethod of C aim 11 which
additionally conprises the administeration of at |east one therapeutic
agent which io inpedes net bone | ossz715. The nethod of C aim 14 wherein
the therapeutic agent is a bi sphosphonate. 15 16.- A nethod for the

reducti on of er-related_pain j : atient which conprises
adm ni steri ngff‘i;&t eelepcatf?cgn#@?rﬁ heég%lg)h&%?}f* E%her@fdni cal Iy effective
amount of an endot helin ET-A receptor antagonist. 20 17. The nethod of

{ Caim 16 wherli Rnh&zx awerindepasiattelyx awlycwsdl e fafdiderd, s male. WO
i -02/ 11713 2 2 SEP 2003 PCT/ US01/ 24716 . :

loweralkyl, alkenyl, alkynyl, alkoxyalkyl,

alkoxycarbonylalkyl, hydroxyalkyl, haloalkyl, haioalkoxyalkyl,
5 alkoxyalkoxyalkyl, thioalkoxyalkoxyalkyl, eycloélkyl, v
cycloalkylalkyl,/aminocarbonylalkyl, alkylaminoéarbonylalkyl,
‘dialkylaminocarbonylalkyi, aminocarbonylalkenyl, |
alkylaminocarbonylalkenyl, dialkylaminocarbonylalkenyl,
hydroxyalkenyl, aryl, arylalkyl, aryloxyalkyl,

10 arylalkoxyalkyl, (N—alkanoyl—N-alkyl)aminoalkyl,
alkylsulfonylamidoalkyl, heterocyclic, (heteroc?clic)alkyl,
and (Ry5) (Rpp) N-Ruo-,
with the proviso that one or both of Ry and R, is other

than hYdrogeﬁ;

15 R3 is selected from R4-C(0)-R5-, Rg-R5a-, Ra-C(O)-Rs-

N(Rg) -, Rg-S(0)2-R7- R26-S(0)-R37-, R22-0-C(0) -R23-,

"loweralkyl,k alkenyl, alkynyl, cycloalkyl, cycloalkylalkyi,

aryl, arylalkyl, aryloxyalkyl, heterocycliC, | ”

(heterocyclic;)alkyl, alkoxyalkyl, alkdxyalkoxyalk_yl, and Rj3-
20 C(0)-CH(R14)-; | |

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

R R B A T
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is. The method of O aim16 which additionally conprises 19. The method of
Claim 18 wherein the anticancer drug is selected fromleu rzﬂs 2003
goserel i nwgazaaigt am de, nilutam de, flutam de, vitamn EC’M} @A 6 P

anal ogues, estrogen, estrogen anal ogues, prednisone, hydrocortisone,

ket oconazol e, cyproterone acetate, and progesterone. 10 20. The nethod of
Claim 17 which additionally conprises the adm nisteration of radiation

therapy. 21. A nmethod for inhibitingghone netastases in a patient which

conprises adm nistering to the patlent in need thereof a is therapeutlcally

effectiye anount. of oun or nul

al kyl su ¥é%ﬁ@?§m¥h0aﬁz§ et%f%%?%irCFYEﬂB?;F§inFVE}Q%Q§V£al§Nér

(Raa) (Rbb) N- Rcc al kox carbonylalkyl hydr oxyal kyl , hal oal kyl, '

hal oal k¥¥Hl kyFryladkk xyhﬁke&?@Y&in,thheaeronyal&okyékkyb, cycloalkyl,
cycl oal kyl al kyl , am nocar bonyl al kyl , al kyl am nocar bonyl al kyl, with the

pr ovi Scalkta:ty&JIHEyD[ hotiko aElyﬁﬂthZank%%hehalBélkén?Q' ected from
R4-C(O)-R5-,” R4-Rba-, R4-C(0)-R R4 and

(RL1) (ﬁgfggtkoxyalky1, haloalkoxy, alkoxyhaloalkyl, alkylaminoalkyl,

5 dialkylaminoalkyl, alkoxy, and

CHf2

\/N\( SRy, -

(o

R is selected from a covalent bond; alkylene,
alkenylene, -N(R20) -Rg-, -RSa—N(Rzoj—RB—,'—O~R9-, and
-Rg5-0-Rg-

10 | Rg is selected froﬁ loweralkyl, haloalkyl, alkoxyalkyl,
haloalkoxyalkyl, aryl or arylalkyl; |

R7 is a covalent bond, alkylene, alkenylene -N(R21)-Rip-,
and ~Rqgz-N(R21) -R10-;

Rg is selected from alkylene and alkenylene;

15 Rg is alkylene;
| Ri1o is selected ffom alkylene and alken?lene;
Rii and Rjiz are independently selectédkfrom hydrogeﬁ,

loweralkyl, haloalkyl, alkoxyalkyl, haloalkoxyalkylalkenyl,

alkynyl, cycloalkyl, cycloalkylalkyl, aryl, heterocyclic,

are |ndependently sel ected from

2,
R |




WO 02/ 11713 | oweral kyl, al kenyl, al kynyl, alkoxyalkyl 2 2 SEP 2003

PCT/ USOL/ 24716 RL and R2 are independently sel ected fronﬂh?dSEBéMD3

di al kyl anwooeanfanyl al kyl, am nocar bonyl al kenyl PCT/US01/24716
aIkylaninocarbonylalkenyl, dialkylaninocarbonylalkenyl, hydr oxyal kenyl ,
aryl, arylal kyl, aryl oxyal kyl, 10 aryl al koxyal kyl ,

(N-al kanoyl - N-al kyl ) am noal kyl , than hydrogen; N(R6) -, ‘
R6- S( O 2- R7- R26- S(O) - R27-, R22-O C(QgR23-, |oweralkyl, alkenyl, alkynyl,

cycIoaIkyI cycl oal kyl al kyl , aryI aryIaIkyI aryloxyalkyl, het er ocycli c,

,(c?SS.er ‘ﬁ%ﬂﬂ% e %ﬁﬁé‘ég‘i%ais * {k ? l’é‘gﬁ%ﬁ at RX}B ¢§2| oal kyl ,

cycl oal ky| al kyl, aryl, | al kyl heterocycllc (heterocyclic)al kyl,
al koxy@Maoa YJloS(lyhﬂ(}yY rham%llfayl, Ehla]mharkm%lkm oal koxyal kyl,

. hal oal koxy, al koxyhal oal kyl, al kyl am noal kyl,

dialkylaminoalkyl, and carboxyalkyl;
R13 is seiected from amino, alkylamiﬁo ahd'dialkylamino;
5 " Ri4 is sele@ted from aryi and R15-C(0) -;
R15 is selected frém amino, alkylamino and dialkylamino;
Ri1g is selected from loweralkyl, haloalkyl, aryl and
dialkylamino;
Ri7 is loweralkyl;
10 "R1g and Ryg are independently selected from hydrogen and
loweralkyl; |
R0 is selected from hydrogen, loweralkyl, alkenyl,
haloalkYi, alkoxyalkyl, haloalkoxyalkyl, éylcoélkyl and
.cycloalkylalkyl;

15 . Rp1 is selected fiom hydrogen; lowefalkyl, alkenyl,
haloaikyl, alkoxyalkyl, haloalkoxyalkyl, aryl and arylalkyl;
Rp2 is selected ffom a carboxy protecting group and

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

R4 is selected from hydrogen and loweralkyl;

T T Ot A T AT T T T

T R




di al kyl am noal kyl, al koxy, and (CHz N R5 is sel ect ed froin;aﬂvzd@nt' bond,
al kyl ene, 10 al kenylene, -N(R20)-R -R8-, -0-R 9-, and R6 e d from

| oner al kylwolwaheakky!l , al koxyal kyl, hal oal koxyal kyl , aryl el ﬁé%lalk l; R7
is a coval ent bond, al kyl ene, and -RLCa-N(R21)-Rio-; R8 is  Sa[ESOU&H1%om 15
R9 is al kyl ene; al kylene and al kenyl ene; R10 is selected from al kyl ene R11
and R12 are independently sel ected from hydrogen, al kynyl, cycl oal kyl,
cycl oal kyl al kyl, aryl, heterocyclic, 8mera|ky|, hal oal kyl , al koxyal kyl,
hal oal koxyal kyl al kenyl , WO 02/ 11713 59 aryl ai kyl, (heterocyclic)alkyl,
hydr oxyal kyl ,_ al koxy; _ am noal kyl , trial kyl am noal kyl, al kyl am noal kyl ,
di al kyl am nodf&§| 1S amtk¥e®eKyal kyl ; R13 is sel ected from anino,
al kyl am no and di al kyl am no; ’

R2g is selected from loweralkyl, haloalkyl, alkenyl,

alkynyl, cycloalkyl, cycloalkylalkyl, aryl, arylalkyl,

heterocyclic, (heterocydlic)alkyl, alkoxyalkyl and alkoxy-

5 substituted haloalkyl;

R27 is selected from alkylene and alkenylene;

G i
S

. R5a is selected from alkylene and alkenylene;

Ry, is alkylene;

Rgy is selected from alkylené and alkenylene;
10 Rga is alkylene;

Ripa is selected ffom alkylene and alkenylene;

Rya is selected from aryl and arylalkyl;

Rpp is selected from hydrogen and élkanoyl;

Ree is alkylene;

15 m is 0-6;

n is 0 or 1;

z is 0-5;

E is sélected from hydrogen, loweraikyl-and afylalkyl;
G is selected from hydrogen and a ¢arboky protecting

20 group; and

et i b b 86 ;tJiimiia‘;iiliﬂl.ﬂ'ﬂiimkil‘wmmw:iiﬂ
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5 Rl4 is selected fromaryl and R15-C(O-; R15 is selected from am.n
al kyl am no and di al kylamino; Rig is selected froml owera?k&lSEPnaﬂﬂgal kyl,
aryl and ww eiayizam no; R17 is |oweral kyl; 10 R18 and Rlngom@@ndently

sel ected from hydrogen and | oweral kyl; R20 is selected from hydrogen,
| owner al kyl , al kenyl, hal oal kyl, al koxyal kyl, hal oal koxyal kyl, cyl coal kyl
and cycloal kylal kyl; is R21 is selected from hydrogen, | oweral kyl,

al kenyl, hal oal kyl , al koxyal kyl, ~hal @al koxyal kyl , aryl and arylal kyl; ~R22
is selected froma carboxy protecting group and heterocyclic;, R23 is

selected fro val ent . bgn al kyl ene, _al k | ene 2 R25-; Rz24
_i's selected ﬁ:§%1ﬁ§35858§ gﬁamlé%égépﬁgﬁ;'%Qggpkyrggg?qu)§éfgcted from
al kyl ene and al kenyl ene; PCT/ US01/ 24716 R26 is selected from | oweral kyl,
hal oal kyEN, aFkdQyNHR1 &l kbl lamyobeabkbphylcydieakkibhabikpbardewtlaryl al kyl ,
- heterocyclic, (heterocyclic)alkyl, al koxyal kyl and al koxy- substituted

haloalkﬁétrazclyl, hydroxy, alkoxy, sulfonamido, -C(O)NHS (O)2R1g, -

S (0) 2NHC (0) R1g,
Ho_ o ‘ o ' .
e 0 OH N
5L { *?{kN =3 ,LH ‘éf K
‘o HO ‘.\b \ d © o) : 0
s 14 I 4 7 I '
,o ~N .
_ \ |
,i S © «'I,JL N>— CFa é«@— NHSO,CF,
, H , and , ,

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
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R27 isselected from al kyl ene and al kenyl ene; R5a is sel ectzg2 Zééhm %kyl ene .
and al kenyl ene; 10 R9a is al kyl ene; WD 02/ 11713 R Ca is se

al kyl ene am@ o2lienyl ene; Raa is selected fromaryl and ary IS
sel ected from hydrogen and al kanoyl; Rcc is alkylene; mi sk’glﬁé?ghllzﬁgpo or
I's selected from hydrogen and a carboxy protecting Eis selected from _
hydr ogen, |oweral kyl and arylalkyl; z is 0-5; 20 group; and WD 02/11713 61
Wis selected from-C(O 2-G -PO03H2, 2,2 SEP 2003 PCT/US01/24716 'N,

C(O NHR17, al kyl ami nocar bonyl, di al ky?arri nocar bonyl, tetrazolyl, hydroxy,

| k , 2R16 2NHC (0) R16,
(E)lha?ﬁ%;ceutlctcaéﬁaé);n acce% (%f%%t ?%‘?@b 12 rate. (¥ el

25. The method of Claimvzl which additionally comprisés

the administeration of an anticancer drug.

26. The method of Claim 25 wherein the additidnal

g

anticancer drug is selected from leuprolide, goserelin,‘
bicalutamide, nilutamide, flutamide, vitamin D, vitamin D
analogues, estrogen, estrogen analogues, predﬁisone,

10 hydrocortisone, ketoconazole, cyprotefoné acetate, and

bProgesterone.

27. The method of Claim 21 which additionally comprises
the administeration of radiation therapy.

15 ' N o8

,28‘; The method of Claim 21 which additionally comprises
the administeration of at least one therapeutic agent which
impedes net bone loss.

20 29. The method of Claim 2.8 wherein the therapeutic agent

is a ’bisphosphonate .
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22. The method of Caim21 wherein the bone netastases 10 are osteoblastic.
23. The nethod of Caim22 wherein the osteoblastic bong 9 negfagfgsses result
fromthe woreead7iof a primary cancer selected from breast, petRSbA3816 | UNT,
ki dney, thyroid, myeloma, is |ynphoma, sarconmm, osteosarconm, and ovari an.
24. The nmethod of Caim 23 wherein the primary cancer is nale. 25. The
met hod of C aim 21 which additionally conprises the adninisteration of an
anticancer drug. 26. The nmethod of CGyai m 25 wherein the additional
progesterone. 27. The nethod of Caim 21 which additionally conprises the
adm nisteration of radi ation therapy,.28..The thod of Caim21 which
_addi tional | yégbnpéirgégdhoftlh OF i g‘%‘{%%%’c%%no?g:’?OT*%ajs?S%nJent%ﬁ%%ut i
agent which 29. The nethod of Caim 28 wherein the therapeutic agent
ant i caneFignty vhick| eempyisesnadnipistering gosetke ipatidntaluineede,
.nilutamde, flutamde, vitamn D, vitam n D anal ogues, estrogen, estrogen
anal ogueserpofdai shaeapdt hydl Dgos £ fsOhEve KEhOGDNAED! £, cSHHERR BT ONE
acetate, and is a bisphosphonate. '

formula I:
Rz Z Rs
\T/
(CH2)q
R
5 R
I
wherein
R is - (CH2)m-W;
Z is selected from -C(R1g) (R19)- and -C(0)-;
10 Ri ‘and R2 are independently selected from hydrogen,

loweralkyl, alkenyl, alkynyl, alkoxyalkyl,
alkoxycarbonylalkyl, hydroxyalkyl, halgalkyl, haloalkoxyalkyl,
alkoxyalkoxyalkyl, thiocalkoxyalkoxyalkyl, cycloalkyl,
cycloélkylélkyl, aminocarbonylalkyl,'alkylaminocarbohylalkyl,
15 dialkyléminocarbonylalkyl, aminocarbonylalkenyl,
alkylaminocarbonylalkenyl, dialkylaminocarbonylalkenyl,
fhydroxyalkenyl, aryl, arylalkyl, aryl¢xyalkyl, 
- arylalkoxyalkyl, (N-alkanoyl-N-alkyl)aminoalkyl,

alkylsulfonylamidoalkyl, heterocyclic, (heterocyclic)alkyl,
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WO 02/ 11713 63 2 2 SEP 2003 PCT/USQ /24716 30. A nethod f&r ggpizﬁﬁibition
of bone loss in cancer patients which conprises admniste i% 0

patient imwoeggitihereof a therapeutically effective anount und of
formulal: R /ZENY | (CH2)n 5 Zis selected from-C (ngﬁi@g?ggﬂ? and

-C(O- 10 Ri'and R2 are independently selected from hydrogen, |oweralkyl,
al kenyl , al kynyl , al koxyal kyl, ~ al koxycar bonyl al kyl, hydroxyal kyl ,
hal oal kyl , ‘hal oal koxyal kyl, - al koxyal koxyal kyl , 't hi oal koxyal koxyal kyl ,
cycl oal kyl, cycl oal kyl al kyl , am nocarbonyl al kyl', al kyl am nocar bonyl al kyl ,

wher ei n s -, (CH2), mW is dial kyl am nocar bonyl al kyl ,

aninocaF%@%%?@ﬁﬁé#@b)qﬂ%qd%wﬁnocarbonylaIkenyl, :

di al kyl anm nocar bonyl al kenyl, hydroxyal kenyl, aryl, arylalkyl, aryloxyalkyl,
with the proviso that one or both of R; and Ry is other

than hydrogeh;
R3 is selected from R4-C(0O)-R5~-, Rg-Rsz-, Rg-C(0)-Rg-

5 N(Rg)-, Rg~S(0)2-R7~ R26-S(0)-Ra7-, Rzé-O-C(O)-RZB-,
loweralﬁyl, alkenyl, alkynyl, cycloalkyl, cycloalkylalkyl,
aryl, arylalkyl, afyloxyalkyl, heterocyclic, ’
(heterocyclic)alkyl, alkoxyalkyl, alkoxyalkoxyalkyi, and Rji3-
C(0) -CH (R14) - ;

10 Rg ana Ré are independently selected>from (Rll)(Rlé)N-,
loweralkyl,'alkenyl, alkynyl, cycloalkyl, éycloalkylalkyl,
aryl, arylalkyl, heterocyclic, (heterocyclic)alkyl,
alkoxyalkyl, hydroxyalkyl, haloalkyl, haloalkenyl,

‘haloalkoxyalkyl, haloalkoxy, alkoxyhaloalkyl, alkylaminoalkyl,

15 dialkylaminocalkyl, alkoxy, and

N

2N
Ra e

(o)

Rs is selected from avcovalent,bond,'alleene,
alkenylene, -N(R2¢g)-Rg-, ~R8a-N(R20)-R8~, -0-R9-, and

-Rgg-O-Rg-;

&mmm@

TR AT R T S

o O 1 T SRR RO T o EAER

e e




aryl al koxyal kyl , (N—aIkanoyl-N—aIkyl)aninoalkyl, aIkyIsquonétgﬁhﬁgalkyl

het erocyclic, (heterocyclic) alkyl, R3 is selected from&
- SEP 2003 PROAYSU13 24716 R4- R5a-, R4- C(O -R5 N(Re) - R6 S( O Retrdso1/24716
R26-S(O) - R27-, R22-0-C(0)-R23-, and (Raa) (Rbb)N-Rcc-j' with the proviso

that than hydrogen; C(0) -CH(R14) aryl, arylalkyl, aryl oxyal kyl,

het erocyclic, (heterocyclic)alkyl, alkoxyalkyl, alkoxyalkoxyalkyl, and R13
| ower al kyl , al kenyl, al kynyl, cycl oalgkyl, cycloal kylalkyl, 10 R4 and R6 are
I ndependent | y selected fron1(R11) (R12) N-; | oweral kyl, aIkenyI al kynyl ,
cycl oal kyl

-al kyl | aIko?%glkyl y& oxggi rﬁbwﬁa g lkyhaﬂg%BEWﬁ %hk°ﬁxgggﬁﬁggggfL;f)
haloalk%a oa%hﬁgﬁégiggﬁlggyl %LkgLaqggiaakyl |
Y Y
R7 is a covalent bond, alkylene, alkenylene -N(R21) - “R10-,
and -Rq55-N(R21)-R10-;
»5 Rg is selected from alkylene:and alkenylene;
Rg is alkylene;
R1p is selected from alkylene and alkenylene;
Rii and Ry2 are independently selected fiom’hydrOgen,
1oweralky1, 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, aikylamino and dialkyiamino;

15 R14 is selected from aryl and R15—C(O)?;

Ris is selected from amino, alkyiamino end dialkylamino;
Rie is selected from loweralkyl, haloalkyl, aryl and
diaikylamino;

Ri7 is loweralkyl;

20 R1g and Rig are independently selected from hydrogen and

.

1oweralkyl;




Lo ] e

I s dial kyl am noal kyl, al koxy, (CH2C' RS is selected froma coval ent bond,
al kyl ene, R9a-0-R9-; -N(R20) -R8-, -OR9-, and WO 02/ 11712E§%§g§ ﬁﬂ ected
fromlowe | .. hal oal koxyal kyl, aryl or arylal kyl; 2 2 . Og”

PCT/ US01/ PR3 0al kyl, al koxyal kyl, R7 is a coval ent b&Sd/USHIYTI6ne,

al kenyl ene - N(R21)-R10-, and Rl1Ca-N(R21)-R3.0-; R8 is selected from

al kyl ene and al kenyl ene; RO is alkylene; RLO is selected from al kyl ene and
al kenyl ene; Rl11 and R12 are independently sel ected from hydrogen,

| ower al kyl , hal oal kyl , al koxyal kyl , &l oal koxyal kyl al kenyl, 10 al kynyl",
cycloal kyl, cycl oal kylal kyl, aryl, heterocyclic, arylalkyl, (heterocyclic)
al kyl, hydroRgal kgl seakkony, fran hedriogent, r LakWiéyrharkyNoabiyenyl, ’

al kyl am noal kyl,  di al kyl am noal kyl', and carboxyal kyl; R13 is selected from -
am no, ﬁék%giﬁ&ﬂ9 gﬂﬁog&ghﬁyh?nhggbalkoxyalkyl, cylcoalkyl and |

cycloalkylalkyl;
| R21 is selected from hydrogen, loweralkyl, alkenyl,
5 haloalkyl, alkoxyalkyl, haloalkoxyalkyl, aryl and arYlalkyl;

R22 is selected from a carboxy prétecting group and
“heterocyclic;

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

10 "Roq4 is éelected from hydrogen and loweralkyl;

R2s iS'alkyiene;

Rog is selectea-from 1oWeralkyl, haloalkyl, alkenyl,
alkynyl, cycloalkyl, cycloalkylalkyl, aryl, arylalkyl,
hetérocYciic, (heterocyclic)alkyl, alkoxyaikyl and alkoxyf

15 substituted haloalkyl;

R27 is selected from a}kylene:and»alkenylene;

R5a is selected from‘alkylene and alkenylehe;

Ry, is alkylene;

Rggy is selected fromvalkylene and alkenylene;

20 Rog is alkylene;

Ry0a is selected from alkylene and alkenylene;
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1.5 R14 is selected fromaryl and R15-C(0) -; 20 R16 is selected from
| ower al kyl, hal oal kyl, aryl and R15 is selected fromam no? ZaSEﬁ 28830 and

di al kyl anweor2/dimsl kyl ami no R17 is |oweral kyl; 1oweral kyl ; pRirfysgiysi7pd9 are
i ndependent |y sel ected from hydrogen and 2 2 SEP ?! 193 R27 is selected from

al kyl ene and al kenyl ene; R5a is selected from al kyl ene and al kenyl ene; is
al kyl ene; WD 02/11713 66 PCT/US01/ 24716 R20 is sel ected from hydrogen,

| ower al kyl , . al kenyl , hal oal kyl, al kogyal kyl, hal oal koxyal kyl, cyl coal kyl
and cycloalkylalkyl 5 hal oal kyl , alkoxyalkyl hal oal koxyal kyl, aryl ~and

aryl al kyl ; IS sel d fromh al kenyl, R23 is
_selected fro V8 & ﬁg fﬁPWy% 3 Qﬁk@ WﬁéikYéQZ is selected from
a. car boxy protectlng.group and " heterocyclic; R26 is selected from
loveral kyl, Rgjodkkgeleakkany¥kom hydrogen and alkanoyl;

Ree is alkylene;
m is 0-6;
5 n is 0 or i;
z is 0-5;
E is‘selected from hydfogen, 1oweralkyl and arylalkyl;
G is selected from hydrogen and a qarboxy pfotecting
group} and
10 W is selected from -C(0)2-G; -PO3Hy, -P(0) (OH) (E),
-CN, -C(O’NHR17, alkylaminocarbonyl, dialkylaminocarbonyl,
tetrazolyl, hydroxy, alkoxy,,éulfonamido, -C(O)NHS(O)2R15,>-

S (0) 2NHC(O)R16,

HO, o |
_ N |
§ 4 NH :rrl } ;\é _é NH é‘f 0 i
o HO o : o}
,o

,'7s S=° LLTE \>—CF3‘ é—@— NHSO,CF3 |

15 ; and. v '

or a pharmaéeutically acceptable salt thereof.
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and N(R24)-R25-; 10 R24 is selected from hydrogen and | oweral kyl; R25 is
al kyl ene; al kynyl, cycl oal kyl, cycl oal kyl al kyl, aryl, het 62ch %plzlta ‘
(het er ocycWwioozahtyg! , al koxyal kyl and al koxy- 15 substituted hal oa Qil; 20
R8a is selected fromal kyl ene and al kenyl ene; R9a is al kyF&ASO/24ME| ect ed
from al kyl ene and al kenyl ene; Rbb is sel ected from hydrogen and al kanoyl ;
67 group; and to Wis selected from-C(0)2-G -PO3H2, -P(O (OH) (E) , is
selected fromaryl andaryl al kyl; is akgylene; 2 2 SEP 2003 PCT/US01/24716 E
is selected from hydrogen, |oweralkyl “and arylalkyl; Gis selected from
hydr ogen  and % car boxy grotecting -CN, -C(0)NHR17, WO 02/11713
al kyl ami nocarbbnyl Thai BEkYPAnPRoCARBBNFP  wherednotlye, chgdesxys al koxy,
sul fonam do, -C(O) NHS(O) 2R16, ' .

prostate cancer and the patient is male.

32. The method of Claim 30'which additionally comprises

5 . the administeration of at least one therapeutic agent which

impedes net bone loss. '

33. The method of Claim 32 wherein the therapeutic agent
is a bisphosphonate.

10

34. A method for the reduction of cancer-related pain

which comprises_administéring to a patient in need thereof a -

therapeutically effective amount of a compound of formula I:

Rz Z Ra
\WF/

S
Vg

(Cl'liz)n
R
15 I
wherein
._R is -~ (CH2)m-W;
Z is seleﬁted from fC(Rls)(ng)— and —C(O)-;

R1 and Rz are independently selédted from hydrogen,

Mk gkl bt
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’ S(O 2NHC (O R G HO NHSQ2CF3 or a pharnmaceutically agﬁé%ﬁplz@ialt

‘ t hereof. WD 02/11713 2 2. SEP 2U03 PCT/ USO1/ 24716 31. The Claim 30
. wherein tWO®®antwr is and the patient is nale. 32. The netlgatysoirzHF1ei m 30

} which additionally conprises the adm nisteration of at |east one

| t herapeuti c agent which inpedes net bone |oss. 33. The nethod of C aim 32
| wherein the therapeutic agent is a bisphosphonate. 34. A nethod for the

‘ reducti on of cancer-related pain thegapeutically effective anbunt of a

|

conpound of forrula I: whi ch conpri ses, administering to a patient in need
t her eof | frOm C(R18) (Rig) and -C
(0O -; SW&@gﬂggﬂéféigﬁé ¥$¥%ée$ ?kgg¥ﬁgn1hydrogen - _ ,

alkoxycarbonylalkyl hydroxyalkyl, haloalkyl, haloalkoxyalkyl
alkoxyalkoxyalkyl, thiocalkoxyalkoxyalkyl, cycloalkyl,
cycloalkylalkyl, aminocarbonylalkyl, alkylaminocarbonylalkyl,
5 dialkylaminocarbonylalkyl, aminocarbonylalkenyl;
alkylaminocarbonylalkenyl, dialkylaminocarbonylalkenyl,
hydroxyalkenyl, aryl; arylalkyl, aryloxyalkyl,
arylalkoxYalkyl, (N—alkanoyl—N~alkyl)aminoalkyl,‘
aikylsuifonylamidoalkyl, heterocyclic, (heterocyclic)alkyl,

10 and (Rgygy) (Ryp) N-Roo-,

with the proviso that one or both ,0of Ry and Ry is other
than hydrogen;

R3 is éelected from Rg-C(O)-R5-, R4—R5a—, R4-C(0O) -Rg-
N(Rg) -, Rg-S(0)2-R7- R2g-S(0)-R3p7-, R22"0~C(0)-R23—

J15 loweralkyl, alkenyl, alkynyl, cycloalkyl, cycloalkylalkyl
aryl, arylalkyl, aryloxyalkyl, heterocycllc,
(heterocyeclic)alkyl, alkoxyalkyl, alkoxyalkoxyalkyl, aﬁd R13-
C(0) -CH(R14) - ;

R4 and Rg are independenfly sélected from (Ri1) (R12)N-,

20 loweralkyl, alkenyl, alkynyl, cycloalkyl, cydloalkylalkyl,

aryl, arylalkyl, heterocyclic, (heterocyclic)alle)




2 2 SEP 2001 WO 02/ 11713 PCT/ USO1/ 24716 69 | ower al kyl, yzlk?ngt 2?’bgynyl
al koxyal kyl , al koxycar bonyl al kyl , hydr oxyal kyl , . haloalk P
hal oal koxwal deyi7iscycl oal kyl al kyl , am nocar bonyI al kyl , PCT/US01/24716

al kyl am nocar bonyl al kyl , . al koxyal koxyal kyl , thloalkoxyalkoxyakaI,

cycl oal kyl, al kyl sul fonyl am doal kyl , heterocyclic, (heterocyclic)al kyl, 10
and (Raa) (Rbb) N-Rcc- , with the proviso that one or both ,of Rl and R2 is
ot her than hydrogen; R3 is selected75ron1R4-C(C»-R5 R4-R5a-, R4-C(O-R5 s
di al kyl am nocar bonyl al kyl , aninocarbonyralkenyl

5 IBSHATLS il L SR sy, v e

(N—alkan | - N-al kyl )am noal kyl , N(R6) -, ﬁZ R7- R26-S(O) -R27-,

R22- 0- d*eiowsoxya% Yéwehaﬂ@yﬂkoaykeagekoxmgcny kydyckdkyilpminoalkyl,

cycl oal kyl al kyl , 20 | oweral kyl, al kenyl, al kynyl, cycloal kyl,
cycloaIﬂyhhkyyémiﬁaalkymcyankekyLkahd alkoxyalkyl, al koxyal koxyal kyl , and
R13 C (0) -CH (R14) R4 and R6 are independently selected from
(RT)(R12) Ny, aryl, arylal kyl, aryloxyalkyl, het erocycli c,

(CHZ)\Z/N\(N “Rya-

0
5 Rg is selected from a covalent bond, alkylene) oy
alkenylene, -N(R20)-Rg-, -Rgy-N(Ryg) -Rg-, -0-Rg-, and |
“Rg5-0-Rg-;

Re is selected from loweralkyl, haloalkyl, alkoxyalkyl,
haloalkoxyalkyl, aryl or arylalkyl;
10 R7 is a covalent bond, alkylene, alkenylene fN(R21)—R10-,"
and -Rq053-N(R21)-Ri0-;
Rg is selected from alkylene and alkenylene;
"Rg is alkylene; -
R1o is selected from alkylene and alkenylene;
15 R11 and Rip are independently selected from‘hydrogen,
loweralkyl, haloalkyl, alkoxyalkyl, haloalkexyalkylelkenyl,
alkynyl, cycloalkyl, cyeloalkylalkyl, aryl, heterocyclic,

arylalkyl, (heterocyclic)alkyl, hydroxyalkyl, alkoxy,

aminoalkyl, trialkylaminoalkyl, alkylaminoalkyl,




aryl, arylal kyl, heterocyclic, (heterocyclic) alkyl, WD Q2/11713 70

al koxyal kyl , hydroxyal kyl, hal oal kyl, 2 2 SEP 2003 PCT/ U cﬁ/SEPﬂMOJ

“hal oal kenwlp,o2hatieal koxyal kyl , hal oal koxy, al koxyhal oal kyl pceldsyi/gameoal kyl ,
di al kyl am noal kyl, al koxy, and R5 is selected froma coval ent bond,

al kyl ene, ‘al kenyl ene, -N(R20) -R5-, R9a-O-R9-; R6 is selected from

| owner al kyl , hal oal kyl, al koxyal kyl, hal oal koxyal kyl, aryl or arylal kyl; 10
R7 is a coval ent bond, alkylene, alkgpylene -N(R21)-Ric-, and

-RI Ca- N(R21) - R10-; Rg is sel ected from-al kyl ene and al kenylene; R9 is

o engt Fg aeleglpd Lramaliadenn and al kenvlenel 18 1 and Ri2 are
hal oal koxyal kyl al kenyl , al kynyl, cycl oal kyl, cycl oal kyl al kyl,  aryl,
heterocycl|chBa}§I%@k?¢te@hér©mO@VE¢¢c)abkkyamlmgdam&y@i&ykylamkmay,
- am noal kyl , trial kyl am noal kyl, al kyl am noal kyl,
R14 is selected from aryl and R15-C(0)-;
R1s is selected from amino, alkylamino and dialkylamino}
5 Ris is selected from loweralkyl, haloalkyl, aryl and
dialkylamino;
R17 is loweralkyl;
R18 and Rig9 are independently selected from‘hydrogen and
loweralkyl;

10 R20 is selected from hydrégen, 1owera1kyl, 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
heterééyclic;

R23 is selected from covalent bond, alkylené, alkenylené-
and -N(R24)-R25-;

R24 is selected from hydrogen and loweralkyl;

20 R25 is alkylene;

R2g is selected from loweralkyl, haloalkyl, alkenyl,




WD 02/ 11713 di al kyl am noal kyl , and carboxyal kyl ; R13 is selected from
am no, al kyl ami no and dial kyl anino; Rl14 is selected fronfa?r)SEpagw3
/

R15- C( O - wgRkn1r sel ected from am no, al kyl am no and di al,lf([y-i-ggglr,thGR18 and
R19 are independently selected from hydrogen and |oweral kyl; 10 R20 is ,

sel ected from hydrogen, | oweral kyl, al kenyl, hal oal kyl, al koxyal kyl,
hal oal koxyal kyl , cyl coal kyl and . cycloal kylalkyl; R21 is selected from
hydrogen, |oweral kyl, al kenyl, hal oghkyl, al koxyalkyl, hal oal koxyal kyl, _
aryl and arylalkyl; 5 R16 is selected fromloweral kyl, haloal kyl, aryl and
dial kyl am no; . R17 is | al kyl ; Ls.selected_from coval ent bond,
aIkyIen%?k§P¥%nyF¥ﬁzoag£§&JNﬁéﬁﬁfgigf alkyd,pexrvils 3&véed&ylir om a car boxy
protecting group and heterocyclic; is selected from hydrogen and
| over al R§tereepel scsel(betedotyoiibondkallkyhlkbayaakiyl andabi&oyy- 2 2 StP
2003 PCT/ USOL/ 24716 al kynyl, cycloal kyl, cycl oal kyl al kyl, aryl,aryl al kyl,
substituted haloalkyl; ' - v

R27 is selected from alkylene and alkenylene;
5 R5a is selected from alkylene and alkenylene;

Rys is alkylene;

S

Rgg is selected from alkylene and alkenylene;
Rog is alkylene; |
Rips is selected from alkylene and alkenylene;
10 Ryy is selected from aryl and arylalkyl;
Ry is selected from hydrogen and alkanoyl;
Roo is alkylene;
m is 0-6;
nvis 0 or 1;
15 z is 0-5;
E is selected from hydrogen, loweralkyl éhd'arylalkyl;
G is selected from hydrogen and a carboxy protecting
group; and

W is selected from -C(0)2-G; -PO3H2z, -P(0) (OH) (E),

20 - -CN, -C(O)NHR17, alkylaminocarbonyl, dialkylaminocarbonyl,




heterocyclic, (heterocyclic)alkyl, alkoxyalkyl and al koxy sz(;l%? 2m’ed
hal oal kyl ; R27 is sel ected fron1a|ky|eneand al kenyl ene; g | S

sel ect ed Womf1a11Byl ene and al kenyl ene; R9a is al kyl ene; Ri?Qa/USBI/wh«ect ed
from al kyl ene and al kenylene; 10 Raa is selected fromaryl and aryl al kyl;
5 Rya is selected from al kyl ene and al kenyl ene; Rbb is selected from
hydrogen and al kanoyl; Rcc is alkylene; 15 mis 0-6; nis O or 1; Eis
sel ected from hydrogen, |oweral kyl apgl arylalkyl; Gis selected from

hydr ogen ‘and a car boxy pr ot ecti ng Wi s selected from-C(0)2-G -P0O3H2,

- group, eV 09 1 THE R g%?@%ﬁ‘l‘?@f%*éﬁ%é s%dﬁﬁ‘é £ a’?‘hé?’éﬂ hogy

~SEP 2003
S(0) 2NHC(O)R16,

HO - 0 o |
}r‘ o) . OH N
RS { NH [ ¢ SL\ =3 I o
' N \ N o’k B
° ' HO ° ' ° ' © ' © ’
N~ O N~ N )
oo A\
’5\ S o ,LL,JL u>" CF, -é—@— NHSOZCFs |

. , and ,

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
anticahcei: drug is seiected from leﬁ'prolide, goserelin,
15 bicalutamide, nilutamide, fiutamide, vitamiﬁ D,‘vitaﬁin D
analogues, estrogen, estrogen analogues, prednisone,
hydroéortisone, ketoconazole, cybroterone\ aéetate, and

progesterone.

e i




PCT/ US01/ 24716 35. The method of Cl aim 34 wherein the cancer is prostate

cancer and the patient is nale. 10 36. The nethod of Cairf 3 49

addi ti onalwgp eearmsi ses the adm nisteration of an anti cancer {zﬂg ( The
met hod of Claim 36 wherein the additional is blcalutanlde m

flutam de, vitamn D, vitamn D anticancer, drug is selected from

leuprolide, goserelin, analogues, estrogen, estrogen anal ogues,

predni sorie, hydrocortisone, ketocon?;ole; cyproterone acetate, and 74 2 2
SEP 2003 PCT/USQO /24716 38. A nethod for .inhibiting bone netastases in a
patient which conprises admnistering to the patient in need thereof a

t herapeutically effective anmount  of a conpound of forrmula II1 111.-39. The
met hod of Cl aim 38 wherein the bone netastases are osteobl astic 40. The

met hod of ¢l a?¥n 39A viketkRed fome buhitbbt inyibobenectastastasen nepitieheom
the spread of a primary cancer selected

which comprises administering to the patient in need thereof a

therapeutically effectivevamount of a compound of formula III

OCH,

S

VAN |
‘\\\//ﬁh\\J// \\]I///\\\Nv W MICOOH |

IIT.

39. The method of Claim 38 wherein the bone metastasges

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




from breast, prostate, lung, kidney, thyroid, nyelom, I arconma,
osteosarconma, and ovarian: i5 41. The nethod of C aim40 mgggﬁmﬁe

pri-mary cwi@eriifis WO 02/ 11713 and the patient is male., Thecrmideoieé C aim

"40 whi ch additionally conprises 43. The nethod of C aim42 wherein the

addi tional anticancer drug i-s selected from |l euprolide, goserelin,

bi cal utam de, nilutam de, flutam de, vitamn D, vitam n D anal ogues,
estrogen, estrogen anal ogues, predni ggne, io hydrocortisone, ketoconazol e,
cyproterone acetate, and progesterone. 44. The nethod* of C ai.m 40 which

ddi ti j i ni | diati h . 45. Th
et hod 57 O AL B B0 cRddRT B BAELEYEcONpPPABe L ho admi ni ot or i on of at

| east one therapeutic agent which inpedes net bone |oss. 20 46. The nethod
of Claim45 wherein the agent is a 2 2 SEP 200) WD 02/11713 PCT/ US01/ 24716

+47. The method of C aim40 wherein the endothelin antagonistis an

ET, , - sel ecti ¥@.entbéhmkthodnbdigabasin. 40heheoh adtheiepellicebhyretésctive
anount of a conpound of patients which conprises adnmnistering to the
patient thB B@RSnisteration of an anticancer drug.
5
43. The method of Claim 42 wherein the additional

anticancer drug is selected from leuprolide, goserelin,

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.




48. A nmethod for the inhibition of bone |oss in cancer foigzlﬁﬁéll 49. The
2 |

nmet hod of Cl aim 48 wherein the cancer is prostate cancer: mhtlent
i s mal e. WDoherxret hod of C aim-48 which additionally conget/eseiaiss t he

adnini steration of at |east one therapeutic agent which WO 02/11713 2 2 SEP

2003 PCT/ US01/ 24716 51. The nethod of C aim 50 wherein therapeutic agent
a bi sphosphonate. 52. A nethod for the reduction of cancer-related pain
whi ch conprises adm nistering to a paigient in need thereof a

t her apeut i caIIy effective anmount of a conpound of forrmula I11.54. The

met hod of C |cha it al.l 2/.1171 22 P,?
PCT/ US01/ 247 ﬁbrls 55%? §¥éwo| 5t SoF 5%%%$§hrug 55,

The nethod of C|a|n154 mhereln the anticancer_drug |s sel ected from
| eupr ol PBE2IGHIELHiEn arhiETar e harEEVe t pdebhedinhenbpaonieht |y effective

anobunt of an endothelin

48. A method for the inhibition of bone loss in cancer
5 patients which comprises administering to the patient in need
thereof a therapeutically effective amount of a compound of

formula III

N
~nNICOOH

ITT.
10
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

is




ET- A receptor antagonist. 58. A nmethod for inhibiting bo gépqmgi in a
patient nilutam de, flutamde, vitamn D, vitamn D anal&gae rogen,:
est rogen WeH20478s, predni sone, hydrocorti sone, ket oconaz®ca/usoyps7aé er one
acetate, and progesterone. 56. A nmethod for preventing new bone netastases
in a 10 patient which conprises admnistring to the patient in need

t hereof a therapeutically effective anount of an endothelin ET-A receptor
antagonist. 57. A nethod for inhibitymg netastatic growmh in a is patient
Wwhi ch. conprises admnistring to the patient in need 20 which conprises

adm ni s o] ey | I n - need thereof a therapeutlcally effective
. anount % %ﬁegnagph Pﬂé E@gi receptor antagoni st

\

51. The,method of Claim 50 wherein therapeutic agent is

a bisphosphonate.

5
52. 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 III
OCH,
NN,
\/\/ \”/\ =iliCOOH
(e}
10 . III.

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




10

15

20

2.2 SEP 2003

WO 02/11713 PCT/US01/24716

78

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,
estrogén, estrogen analogues, prednisone,.hydrocortisone,b

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.

i 4 et o el el T






