itle: S OF TI'NG CANCER AND THE PAI'N ASSCCI ATED THE G
RDoHELTN N T

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) , ‘

(19) World Intellectual Property Organizat_ion
International Bureau

IlllllllllllllI|I|IIIllI||II|I||II||IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIlllllll"lll

(43) International Publication Date T (10) International Publication Nuniber

14 February 2002 (14.02.2002) PCT ‘WO 02/11713 A2

(51) International Patent Classification’: AG61K 31/00 (81) Designated States (rational): AE, AG, AL, AM, AT, AU,
' AZ,BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU,

{21) International Application Number; = PCT/US01/24716 Cz, DE, DK, DM, DZ, EC, EE, ES, Fl, GB, GD, GE, GH,
GM, HR, HU, ID, IL,, IN, IS, JP, KE, KG, KP, KR, KZ, L.C,
(22) International Filing Date: 6 August 2001 (06.08.2001) LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW,
MX, MZ, NO, NZ, PL, PT, RO, RU, SD, SE, SG, SI, SK,
(25) Filing Language: English SL, T], T™M, TR, TT, TZ, UA, UG, UZ, VN, YU, ZA, ZW.
(26) Publication Language: English  (84) Designated States (regional): ARIPO patent (GH, GM,

KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZW), Eurasian

(30) Priority Data: patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European

09/633,389 7 August 2000 (0708.20“)) Us patent (AT, BB, CH, CY: DE, DK, ES, FL FR, GB, GR, IE,
L IT, LU, MC, NL, PT, SE, TR), OAPI patent (BF, BJ, CF,
D377 AP6D, 100 Abbott Park Road, Abbott Park, IL . '

60064-6050 (US).

' (72) Inventors: JANUS, Todd, J.; 270 Big Terra Lane, Gurnee, Publish.ed: ) _ -
IL 60031 (US). PADLEY, Robert, J.; 770 Moffett Road, =~ Without international search report and to be republished
Lake Bluff, IL 60044 (US). upon receipt of that report

(74) Agents: STEELE, Gregory, W. et al.; Abbott Laborato- = For fwo-letter codes and other abbreviations, refer to the "Guid-
ries, 100 Abbott Park Road, D377 AP6D/2, Abbott Park,  ance Notes on Codes and Abbreviations" appearing at the begin-
IL 60064-6050 (US). ning of each regular issue of the PCT Gazette.

(54) Title: METHODS OF TREATING CANCER AND THE PAIN ASSOCIATED THEREWITH USING ENDOTHELIN AN-
TAGONISTS

BONE ALKALINE PHOSPHATASE

AT OO

150 —
o :

5100-:

[¥7 ] o

g

- .

o

2 o

o -

g ]

: -y

-50 ) 1 T " i 1 1 L

BASELINE 2 4 6 8. 10 12
WEEKS OF TREATMENT

—e— 10 mg  BASELINE MEAN =
—u— 25 mg  BASELINE MEAN =
—+— PLACEBO  BASELINE MEAN = 149

(57) Abstract: The instant invention is directed to. methods for the inhibition of bone metastases, methods for the prevention of
growth of new metastases, methods for the inhibition of bone turnover, and methods for the prevention of bone loss in patients,
including cancer patients, using an endothelin ET-A receptor antagonist.

§

0 02/11713 A2




TAGONI STS [err] Abstract: The instant invention is directed to nethods
for the inhibition of bone netastases, nethods for the prevgm igEp @00%r owt h
of new mewastzages, nethods for the inhibition of bone t ur pVgise1A¢ et hods
for the prevention of bone loss in patients, including cancer patients.
usi ng an endot helin ET-A receotor antagonist. WD 02/11713 2 2 SEP 2001 -
PCT/USO / 24716 Met hods of Treating Cancer And The Pai n Associated Therew th
The instant invention is directed to methods for the .inhibition of bone

nmet ast ases, nethods for the prevention of growh of new netastases,

met hods for the inhibition of bone 10 turnover, and nethods for the

.prevention of bone |oss in patients, including cancer patients, using an

endot helin ET-A receptor antagonlst Background of the invention "15

Endot hel Methpgs of Treating Fengeyem dao Assed iby esh Mpreatevi t eavage
of a precursor peptide by an endothelln convertlng enzyne. First discovered
in vascul ar endothelial welihg, ERfcah@1Rh Rhtege@llds bi nding are now known

to nodul ate snooth rnuscle tone, blood flow, celT proliferation and 20 '
differentation, protein synthesis, and netabolic function in a

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,

skin, and brain.




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 sp@u§EPo2@nstri ct
arteri es woMd2Mei1Bs; increase nean arterial blood pressurepcrd@®ifsshe

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

m t ogenesi s in vascul ar snmooth nmuscle cells in vitro; contract non-vascul ar
snmoot h nuscl e such as guinea pig trachea, human urinary bl adder strips and
rat uterus in vitro; increase airway resistance in vivo;, induce formation
of gastric ulcers; stinmulate release of atrial natriuretic factor in vitro

and in vivo;_l ease plasng, | evel s, of vasopressin, 10 al dosterone, and
catecholaniﬁ%@ﬁﬁﬁﬁﬂ??ﬁék?ﬁﬁaﬁggl%ﬁ hadi BeFR sgPWFoFoaﬁ8n§FFﬁﬁFate rel ease
of gonadotropins in vitro. ET/ET receptor binding also causes
vasocordtyexksoRnh Vekzeul trcxenee mear cheterbalrbleed niessuees), FEBS
Letters 231 440 (1988) and Bi ochem Biophys. Res. Comun. 154 868 is

(1988) )dedredmctintaraitd - &itput } bDalyrbase begpdshewsoheradteiieyaig adverse
effects of renal ischem a on renal vascular resistance and gl onerul ar

effects of renal ischem a v d N
ant | by S et oo ot W HE TRrT o1 53 e et s brol R, fCEhe (Gey l AT

adm ni stered 20 cyclosporin (Kidney Int 37 1487 ;1%90;& and the infarct
siz& iR Vvitro; contract non-vascular smooth muscle ch as guinea

pig trachea, human urinary bladder 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)).




in a coronary artery ligation-induced nyocardial infarction nodel (Nature

344 114 (1990)) WD 02/11713 A nonpeptide ET antagoni st pre&%s(?%p 003
post - i schM¥1yBsoconstriction in rats, prevents the decr Sd14mer ebr a

bl ood fl ow due to subarachnoid henorrhage in rats, and decreases MAP in
sodi umdepl 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 (Bi oghem Biophys. Res. Conm, 195: 969-75
(1993). An ET receptor antagonist reduced injury in a rat nodel of colitis

(EUR  J. Phanmagabept938 w30%nt2 "%%) @%@ep%%t§5§%Qq%%%éemiFa%Fnﬁﬁt 1996,

-ischem a-reperfuston injury in kirdne ;tF%nsp t'on ransp
9, 201-%0 of ET antagonists in the treatnent of angina,

pulnnnarﬁééﬁﬁgggfg%gFBH,1ﬁa§ﬁ§ﬁdf§r&W§€§§eF gnderr§rErnd th&§TEPTE Iheen
csuggested (Drugs 1996, 51,12-27). In malignant growth 15 disorders, ET and
its gro%@ﬁoér§g§Wiﬁgeetpe§ubaha¢hn@édnhbmgrrhhaeadnerEZSd.ahd prost ate
cancer, (Nature Medicine 1995, 1, 944-949) wherein ET acts as a nodul at or
in ostedebashisesbMAP in sodium-depleted squirrel monkeys when dosed '
5 orally (Nature 365: 759-761 (1993)). A similar effect of an
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




| esi on (UROLOGY 53: 1063- 1069, 1999). Gven the results fromthese ﬂ@f ot her
reports which 20 illumnate the role of ET/ET receptor biﬂdﬂrﬁﬁ |2 sease
states, awd éna7isnowl edge that bl ocking ET/ET receptor bi ngigse1/88l ts in
I mprovenent or reversal of endothelin-induced 2 2 SEp 2003 WU 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 therapeutjc areas. 5 Sunmary of the Invention

I n one enbodi mrent of the instant invention, therefore, is disclosed a

met hod Lnhibiting bone netastases in a patient which conprises

i i STOPERES SEEHE%,aBREALS el SohacesiEe NIHET RaRSREaY pisttieea i ve
amount of an endothelin ET-A 10 receptor antagonist. |n another enbodi nent
of the RAYeNityn AgsdosstededsaEThwereptioor antagemiisis neamgreviriast ases
in a patient which conprises admnistering to the patient in need thereof
a therapbatanaliby beheghiveénamanigt telerapeende! Reldan ET-A i5 receptor
antagoni st. I n another enbodi nent of the instant invention, therefore, is
di scl osed a nethod for inhibiting netastatic

5 Summary of the 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




growh in a patient which conprises admnistering to the atient_ipn need
thereof a therapeutically effective anount of 20 an endotﬁgﬂiSEEme
recept or woteagensst. | n another enbodi nent of the inventi eathgofeHes 0sed a
met hod for inhibiting bone loss in a patient which conprises 1 2 SEP 2003
WO 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.
t herapeutically effective anount of an endothelin ET-A receptor v
antagoni st. I n another enbodi nent of the instant invention is disclosed

t her ap | ptable formul ati ons_of .a 15 endothelin ET: A receptor
,antagoﬁ#%#ﬁﬁgé ?gﬁéflégf%P?Yﬁﬁttﬁgéeﬁ%en%?daE%%y?ﬂgr%p%%?¥%9%55h??£f8r use
i n these_ et hods. disclosed a nethod for inhibiting bone turnover in a
pati ent®EEGHE EVe compnnt ot sami ndehe hint BT therpeepor amtagevisher eof a
.therapeutically effective anount of an endothelia ET-A receptor
ant agoni st. Im amother enbodiment of the inyvesht onvéntiss) osed a nethod
for the reduction of cancer related pain in a patient 10 in need thereof

whi ch corgywilsesa agdneisser £ mimﬂaéixg&ﬁ atﬁfhc?\‘r‘é’%gﬁ{ £mbodi gppt of the

I nstant invention, is Brief Description of the Draw ngs.

5 which comprises administering to the patient in need thereof a
therapeutically effective amouht 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 inventién 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.




a 20 subject population treated with a placebo or 2.5 ng Qr_10 jgure 1
illustrates |levels of interleukin-6 (IL-6) in ABT-627. 2 %E&%&@V\D

02/ 11713 WQeww78 illustrates |levels of prostate PCT/ USOlp@Hédd/aprci fic
antigen (PSA) in a subject population treated with a placeb6o or 2.5 ng or
10 ng of ABT-627. 5 Figure 3 illustrates VAS score |evels relating to pain
assessnment in a subject population treated with a placebo or 2.5 ng or 10
ng of ABT-627. Figure 4 .illustrates cgosslinked N-tel opeptides 10
(degradation) in a subject population treated with a placebo or 10 ng

ABT- 627.  Fi gyt i L QN | i Rhosphat ase _.(BAP)_(f.arpmation)

in-a subjectgégggﬁa iggﬁpgggggggM§Fhe§% F§§5&%@%@&%ﬂ§§ﬁ5#ﬁ;?NéﬁﬁiﬁsnFﬁgure

6 iIIustgatis_skelet%L i nvol venent, in a subject popul ation treated witha

pl acebo (BFAl0iRgaaBYbdert POPRilghieny thepked: atich acidasebspieon &6 Ingel s

in a subject ’ , ' ’
or 10 mg of ABT-627.

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.




popul ation treated with a placebo or 10 ng ABT-627. Detaié%f Descri ption of
the Invention Endothelia receptor antagonists are enpl oye rSEPnéﬂU:?r actice
of the i ngigagiitdventi on. Endot helins are of peptides nai$b¥n§Mﬂ&R@§ized
and rel eased by endothelial 5 cells. The term"endothelin” refers to a

fam |y of honol ogous 21.-am no acid peptides found in 3 distinct isoforns
. ET-1, ET 2, and ET-3. The term "endot helin ET-A receptor antagonist"
includes both conpounds which antagonize the ET-A receptor in a 10 o
sel ective manner, as well ‘as conpounds whi ch antagoni ze the ET-A receptor
I n a non-sel ective manner, An_exanple, of the latter type of conpound woul d
_be a conpound that anEaFbhESe Rel EOA_Qbcet® ofnY PR o ant agoni zes the
ET-B receptor. The term"primary cancer” means cancer in a specific is

ti ssue, whi cBndethelsn racepheroantagoniletsoéaredeempbpyedt inPthaary cancers
include, but are not limted to, breast, prostate, lung, kidney, thyroid,
brain, peaeticknbesthBeino¥ahy, iAY¥ehendn.| YIRA6HRe1 $AECAPR, adflmily

ost eosarcoma. The term "cancer-related pain" includes pain which arises 20
from di Lecy .l L.O X | QN+ a 1in ti.SS ch,as bone or
nerve: o ReRh 8t 2h1Fy PEHEhAR: 2batahlCRELeRa b an Tt AT o

expansi on, .such_as bone col | apse_due t .
s cells. The term “endothelin” refers to a family of homologous

)

21-amino acid peptides found 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, andbosteosarcoma.
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




cancer erosion or secretion of noxious agents which nodul ate or produce
pain; and pain nediated by ischema, i.e. reduced blood f’t %\A@Ep 2003
Specificqbb%‘,€7%onpound of fornmula | may be enpl oyed in e practice of
the instan? PAV3%tion wherein 10 Ris - (CGH2)mW Z is sECEASAHZ¥A%m
-C(R18) (R19) and -C (O -; Rl and R2 are independently selected from
hydr ogen, | oweral kyl, al kenyl, alkynyl, al koxyal kyl, al koxycarbonyl al kyl,
hydr oxyal kyl , hal oal kyl, hal oal koxyal kyl, is al koxyal koxyal kyl,

t hi oal koxyal koxyal kyl, cycloal kyl, &cl oal kyl al kyl, ani nocar bonyl al kyl ,
al kyl am nocar bonyl al kyl , di al kyl am nocarbonyl al kyl , am nocar bonyl al kenyl,
al kyl antamcer benys bbk ety | sedirat kphaot nnozibasyhgekesywhichyfoasyakkenyl ,
aryl, arylal kyl, aryloxyal kyl, 2 2 SEP 2003 WO 02/11713 PCT/ USO1/ 24716
aryl al kexy. ( Kk | = I L RoAl K | syl fonylan.dgal kyl,
: heterocycl?%%d%%%féégéyggﬁﬁ)p%?ﬁyﬁ¥hlggﬁa(Ega¥gfggﬁ§¥N-%é%'m%%ﬁHFEQ provi so
that o or .bpth of R1 and R2 is other 5 than hydrogen; R3 is selected
fromR}-%kff -R52Y" R4- R5a R4- C(O) - R5- T |

Specifically, a compound of formula I may be employed in

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(Rls)(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,




N (R6) -, R6-S(0)2-R7- R26-S (0) -R27-, R22-0-C (O -R23+, $( [mkyl :
al kenyl , al kynyl, cycl oal kyl, cycl oal kyl al kyl, aryl, 3|§| %E%f

aryl oxyal Wl 02/ihes8er ocyclic, io (heterocyclic)al kyl, al koxyalrkwe1/24716 .
al koxyal koxyal kyl , and R13- (O -CH(R14) -; R4 and R6 are independently
selected from (R11) (R12) N-, | oweral kyl, al kenyl, al kynyl, cycl oal kyl,
cycl oal kyl al kyl, aryl, arylalkyl, heterocyclic, (heterocyclic) alkyl, IS
al koxyal kyl , hydroxyal kyl, hal oal kyl ,9 hal oal kenyl, hal oal koxyal kyl,

hal oal koxy, al koxyhal oal kyl, al kyl'am noal kyl , di al kyl am noal kyl , al koxy,

el b N L R e b

coval ent. bond, . al kyl ene, al kenyl ene -N(R21, and -RlCa- N(R21§ Rio-; R8is
sel ect e@! Y%ﬁ?éﬁRVY%ﬁ@lﬁﬁﬂthken?FEﬁ§°CR91¥§raKR?F@ﬁ@CYCE@Q alkyd:is
~sel ected from al kyl ene and al kenyl ene; 10 R11 and R12, are i ndependently
sel ect eandir 6Ry Yy (R EN cheweralkyl hal oal kyl , alkoxyalkyl
haloalkoxyalkylalk

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,




al kynyl, cycloal kyl, cycl oal kyl al kyl, aryl, heterocyclic, r kghﬁmg,
(heterocyclic)al kyl, hydroxyal kyl, al koxy, am noal kyl,tri $ al kyl
al kyl am n0@ ®/11713R13 i s sel ected from anmi no, al kyl-am no angcriysétksbsm no;
S dlalkylan1noalkyl and carboxyal kyl; R14 is selected fromaryl and

R15- C(O) - RL5 is sel ected from am no, al kyl am noand di al kyl am no; R16 is
sel ect ed fron1|omeralky| hal oal kyl , aryl and 20 di al kylam no; Rl7 is -

| ower al kyl ; WO 02/11713 11 R18 and Rl% are i ndependently selected from
hydr ogen and Iomeralkyi R20 |s sel ect ed fron1hydrogen Iomeralkyl

e pabBEL RO BLSRUCORT, ailon Kilg e S

hal oal kyl , alkoxyalkyl hal oal koxyal kyl , aryl and aryIaIkyI R22 is
sel ect edR gemkaggarboxy protecting group and heterocyclic; 10 R23 is
sel ected from coval ent bond, alkyl ene, al kenyl ene '

Rg is selected from loweralkyl, haloalkyl, alkoxyalk?l,
haloalkoxyalkyl, afyl or arylalkyl;
5 R7 is a co#alent bond, alkylene, alkenylene -N(R21)-R10-
and -RIOa;N(Rzl)-Rlo-i
Rg is Selected from alkylene and alkenylene;
Rg ig 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;




~and -N(R24) -R25-; R24 is selected fromhydrogen and |oweral kyl; R25 is
al kyl ene; R26 is selected from|oweral kyl, hal oal kyl, arkénﬁlgEPﬂmﬂﬁlkynyl,
cycl oal kwyo By¢et9al kyl al kyl, aryl, arylal kyl, heterocyclke TUSP1/24716
(heterocyclic)al kyl, al koxyal kyl and al koxy- substituted aFoaPky1; 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 WO 02/117131r PCT/ US01/ 24716 12 R9a.is al kyl ene;
Is selected from al kyl ene and al keny %ne; tetrazol yl, hydroxy, al koxy,
sul fonam do, C(O NHS(0)2R161 Rbb is_sel ected fron1hégrogen and al kanoyl; 5
_Rec is al kylBhe;anqliB19-gre nindeperiently ;sekegted from hydeegen amdm -
hydr ogen, |oweral kyl and arylalkyl; 10 Gis selected fromhydrogen and a
car boxylgwes Loty Ng . |
Rog is selected from hydrogen, loweralkyl, alkenyl,
haloalkyl, alkoxyalkyl, haloalkoxyalkyl, cylcoalkyl and
5 cycloalkylalkyl;
R21 is selected from hydrogen, loweralkyl, alkenyl,
haloalkyl, alkoxyalkyl, haloalkoxyalkyl, aryl and arylalkyl;
R22 is selected from a carboxy protecting group and
heterocyclic;

10 sz ig selected from covalent bond,‘alkylene, alkenylene.

and -N(R24) -Ra5-;
Ro4 is selected from hydrogen and loweralkyl;
Ros is alkylene;
R2e is selected from loweralkyl, haloalkyl, alkenyl,

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

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

20 Ry, is alkylene;

Rgy is selected from alkylene and alkenylene;




group; and Wis selected from-C(0)2-G -P03H2, -P(0) (OH)_ (E)
2& Pezﬁuggl from

-C(O NHR17, al kyl am nocar bonyl, di al kyl am nocar bonyl, Raa

aryl and woMR4likygl ; 15 S(0) 2NHC( O) R16, HO WO 02/ 11713 13 OFCPUS01/24716
pharmaceutically acceptable. salt thereof. A preferred enbodi nent of the a
compound of formula 1 is a conmpound of formula Il RR Z R N (CH2)n I
wherein the substituents -R2, -R and -Rl exist in a ¢trans,trans
relationship and Z, n, R Rl, R2, ang2R3 are as defined above. io

Conmpounds of formulas | and Il are endothelin antagonists, specifically
ETA- sel ecti vg,. engqt t agoni sts.  Anot her preferred-enbodi nent of the
I nvention |slg cg%pggkgﬂeﬁgfo mula | or Il whereinnis Oand Zis CH2 is

Another preferred enbodi nent of the invention is a
Rypa 1is selected from alkylene and- alkenylene,

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

5 Roe is alkylene;

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, -

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

HO o o |
N 0 ‘OH ‘ "N _

L o 5 L e a;
N : :

0 HO DS \ o O/j\\o" %

N A ; - ,
I, s=° l ) cFs HSO,CF
- ” "1 H ) 'é N SOz 3




conmpound of forrmula | or Il wherein nis 1 and .Zis. -CH2 Anoth
preferred enbodi nent of the invention is a corrpound of fanﬂxI%ﬂ 2&5
wherein nWGs0211718 is -CH2-, and R3 2 7 SEP 2003 Anot her prefraido€dsrie
enbodi nent of the invention is a R6, R7, R26 and R27 are as defined above.
conpound of forrmula | or Il whereinnis 0, Zis -CH2-, and R3 is

R4-C(O -R5- wherein R4 is (R11) (R12)N- as defined above and RS5 is al kylene
or R3is R6-S(0)2-R7- or R26-S(O) -R273 wherein zo R 7 is alkylene, R27 is
al kyl ene and R6 and R26 are defined as above. Another more preferred
enbodi t_o he Love 'is_a _conppound.,of fornu or Il whereinnis
.0, Z  OF Phgr‘aaf@u %(i‘jic?\}? @eﬁalg t%%r?e% S( 0)2 N( R21) - R10-
wherein R8 and R10 are_al kyl ene ‘and R4, R6, R20 and R21 are defined as
above. An evBnPreEerpedferbedivembdriehhcon eaeppwIenef oformuia Eofgound of
-formula | or Il wherein nis O,.Ris tetrazolyl or -C(O2-G wherein Gis
hydr ogem oompoundboﬁyfprnﬁbating group 20 or Ris tetrazolyl or Ris.
-C(O-NHS(O R16 wherein R16 is |oweral kyl, hal oal kyl or aryl, conpound of
formula | or Il wherein nis 0, Zis -CH2-, and R3 s is al koxyal kyl or

al koxyal koxyal kyl . '

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—;

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 5CH24( and R3




.

A nore preferred enbodi nent of the invention is a V[)02/1§7?3§&§i CH2-; :

Ri and R2 are independently selected from (i) |oweralkyl, ' J@p%alkyl,
(iii) subsoicemtad aryl wherein aryl is phenyl substitutedpdidsopRgnet Wo or
three substituents independently selected from|loweral kyl, al koxy, halo, 5
al koxyal koxy and car boxyal koxy, (iv) substituted or unsubstituted
heterocyclic, (v) alkenyl, (vi) heterocyclic (alkyl), (vii) arylalkyl,
(viii) aryloxyal kyl, (ix) (N alkanoyl-Nalkyl)am noal kyl and (x)
alkylsulfonylanidoalkyl and R3is RA&-C(O -R5- wherein R4 is (R1)(RL2) N

wher ei ny R12 epdent |y sel d_from oweral kyl

haloalky 4]1191(<'§2ya$ky1aﬁ a%ggfg gyalﬁ§l zérg?éfaBQVaIW FreﬁgtBHOC§6PIC
hydroxyalkyl al koxy, am noal kyl, and trlalkylan1noalkyl and R5 is

al kyl erkg , dR7FBR2§Fan&Xﬁ§ h&fﬁoasFﬁefQﬁeaﬁaﬁﬁﬁg2 N(R21)-Rio- wherein R4 is

| ower al kyl , aryI al koxy, 1s alkylan1no aryloxy or arylal koxy and R6 is

| ower al kyl, é# oaIkyI Ikox gg hal oal koxyal kyl , aryl or arylal kyl, Rg

and RL0 are RYPRhePH pimeRE PHukkel kwen*éitonslrssa% S( 0 2- R7-
} or R26-S(0O -R27- wherein R6 |s | ower al kyl or hal oal kyl, R7 s al kylene, R26
| i s | oneFMRgun@nof REgrmgla 2D akkyIewberdigen h@re,pzeiereﬁzenbadanagt of

the invention is a WO 02/11713

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,




-4- met hoxynet hox

16 2 2 SEP 2003 PCT/US01/ 24716 conpound of fornmula | or II,,.whereinnis
0, Ris -C (O 2-Gwherein Gis hydrogen or a carboxypr ot i;j 9 m%p,
t etrazol yWm#2/HQO30) - NHS( 0) 2R16 wherein R16 is | oweral kyl % ﬁmpm or
aryl, Zis -CH2-, Rl is (i) loweralkyl, (ii) 5 alkenyl, (iii) alkoxyalkyl,
(iv) cycloal kyl, (v) phenyl, (vi) pyridyl, (vii) furanyl, (viii)
substituted or unsubstituted 4- nethoxyphenyl, 4-fluorophenyl,
3-fluorophenyl, 4-ethoxyphenyl, 4-etbBoxphenyl, 4-nethyl phenyl,
4-trifluoromethyl phenyl, 4 pentafluoroethylphenyl, ‘
3-fluore-4.nme xyphen =f r Qs ' yphen 2.t uorophenyl ,
B oagphong ing. 47, a¥8! S5fepkathbRY RIFHKLeq) FroHNER
1, 3-benzodi oxol yl, 1, 4- benzodi oxanyl or dihydrobenzofuranyl wherein the
subst i t teWeTalkydel détddovedanrakydxy, (1aikogybbkoryteddaculbwkeaklioxy, (i Xx)

-heterocyclic (alkyl), (x) arylalkyl, (xi) aryloxyalkyl, (xii) 15

(N- al kaaoyll- Nsapkghyansabat kylite@r wixhi bhe, atiyl syl tRpybagihBeel kykntB2 is
substituted or unsubstituted 1, 3-benzodi oxol yl, B

6 ot hos TP e S B E e SRy S ne ok At n P ¥ BFEPhay
A TR NOXY ST e o80) ShAELOKRDE sy | Y90 FPOEREL 1oL T Lyor oPRey! and RS
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 Rgq 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 Rg7 is
20 alkylene.

A yet more preferred embodiment of the invention is a

]
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2 2 SEP 2003 WD 02/11713 PCT/ USOL/ 24716 17 R6-S(O) 2- N(R21) - RlO mhereln Rg
and R10 are al kylene, R20 and R21 are loweralkyl, R4 is 9@3 aryl,
al koxy, WWkegiiamisno, aryl oxy or arylal koxy and R6 is Iomerlﬁjmgo,l/z_nm
hal oal kyl , al koxyal kyl, aryl or arylalkyl. s Another yet nore preferred
enbodi mrent of the invention is a conpoundof forrmula I or Il wherein nis
0, Ris -C(O2-G wherein Gis hydrogen or a carboxy protecting group,
tetrazolyl or -C(O-NHS(O) 2R16 whereineR16 is | oweral kyl, hal oal kyl or
aryl, Zis -CH2-, RlL is (i) |loweralkyl, (ii) io al kenyl, (iii) alkoxyal kyl,

(i V) CyC&dk?)dﬁYﬁd &F) £ hRMYL | I(e!f)np%ﬂéﬂ yﬁﬁ"”)Q,u rb%@ﬁ& 'Lé

substitut unsubstituted 4-" net hoxyphen
3-fl uorophen 4 ethox phenyl 4- et hyl phenyl , 4- nethylphenyl
4-trifl AT egsRmeala u@@ﬂde@mylmugdztmg group,
3-fluoro-4- nethoxyphenyl 3-fluoro-4- is ethoxyphenyl, 2- fluorophenyl
4- et hoxigtetamxlyphey | - C @D) HI§HIS Oy PREAWheAein Q@%%' Pé‘eI‘cWJeralk 1,

ro

1,3-benzodioxo|y| 1, 4- benzodi oxanyl or di hyd nzofuranylmhereln t he
substit t elect%gsféfn)alkoxy, alkoxyalko;é?and car boxyal koxy, (i x)
>

het er ocy¢ vRITGH2 - (8D Byl ykowsTalkxli) (2D)
(N-al kanoyl - N-alkyl)an1noalkyl or (xiii) alkylsulfonylamdoal kyl, R2 is
subsﬁitlﬂhkﬁnylAuWiﬂimialkdxyalkyl, (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 substitﬁent
is selected from alkoxy, alkoxyalkoxy and carboxyalkoxy, (ix)
heterocyclic (alkyl), (x) arylalkyl, kxi) 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 R3 is Rg-

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

T D

ik




10 di net hoxyphenyl, fl uorophenyl or difluorophenyl and R%hés Eﬁ 0
di met hoxyphenyl, fluorophenyl or difluorophenyl wherein t § 2003

di hydr obeM&®dMtidtdy| , benzof urnayl, 4-nethoxyphenyl, 1, 4-beraodsod)sary!
8- net hoxy- 1, 4- benzodi oxanyl, unsubstituted 1, 3- benzodi oxol yl,

7- met hoxy-1, 3- benzodi oxol yl, (viii) alkylsul fonylam doalkyl, R2 is
substituted or arylal kyl, (vi) aryl, (vii) (Nalkanoyl-N-alkyl)am noal kyl ;
or 1s alkenyl, (iii) heterocyclic(alkyl), (iv) aryloxyalkyl, (v) haloal ky
or aryl, Zis -CH2 - RLis (i) | ower al kyl , (ii) tetrazolyl or '

~Pg(T?usglﬂ/%(2'47%)§Jz %rlg Radou oxcﬁ%f%@ﬁ‘% ﬁ\ég\/%%/ it dxgﬁp 2%%??4

benzodi gxanyl , 8-nmet hoxy-1, 4- benzod|oxanyl dlhydrobenzofuranyl
benzof ufi?dy [Bre H@M@é’ﬁlﬂfﬂénylh ig Gpwee:aliydr eiaryR5 isdkaidwyl ene and R4 i s
*(R11) (R12) N- wherein trial kyl am noal kyl . hal oal kyl , alkoxyalkyl

ha|Oa|kQE%yﬂ@ﬂlnoarh&yl%&&l%&k%&wlalkoxy and Rg is loweralkyl,

- haloalkyl, alkoxyalkyl, aryl or_arylalkyl.

5 Another yet more 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‘gfoup,
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) afyloxyalkyl, (xidi)

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

alkylsulfonylamidoalkyl, R, is substituted or unsubstituted




het erocycl i c, hydroxyal kyl, al koxy, am noal kyl, and R11 and R12 %53
i ndependently sel ected from | oweral kyl, a conpound of forfnd SEP 031

wher ei n nwics02117R8 is - C(O) 2-G Anot her yet nore preferred esbggidpaticof the
i nvention is wherein Gis hydrogen or a carboxy protecting group, 1 Ilisl :
Il WD 02/11713 19 2 2 SEP 2003 PCT/ US01/ 24716 substituent is selected from
| ower al kyl , al koxy and hal ogen and R3 is R4-C(O) -R5-wherein R5 is al kyl ene
and R4 (R11) (R12) N wherein R11 is | ggeralkyl and R12 is aryl, arylalkyl,

hydr oxyal kyl , al koxy, am noal kyl, - s trial kyl am noal kyl, or heterocyclic.

Anot her ;yet referred embodi ment qf . the inventiqn is a conpound of
fornulalrgoPg$%8%28§ L ﬁs"ﬁ% s J%(Bffﬁ@dtﬂﬁ§ﬁéﬁn &% hydrogen or a
carboxyErotecting group, tetrazolyl or -C(O-NHS(O 2R16 wherein R16 is
| ower al ?P?O@GO%QPB&»kﬁrm@ﬁh@%vr},é—bgnzgﬂ20xamy1ns (1) loweral kyl, (ii)
al kenyl, (iii) heterocyclic (alkyl), (iv) aryloxyalkyl, (v) arylalkyl,
(vi).(hﬁahkdnobénbbﬁhkﬁhyavjh@mhbﬁhrnaylcvuLhethoxyphenyll ‘
al kyl sul fonyl am doal kyl , (vii) phenyl, or (ix) substituted or
dimethoxyphenyl, fluorophenyl or difluorophenyl and R3 is Rg-
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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unsubstituted 4-net hoxyphenyl, 3-fluoro-4-nethoxyphenyl, ﬁaz quorophenyI
n .

3-fluoro-4-ethoxyphenyl, 2-fluorophenyl, 4- nethoxynethoxy 003

1, 3- benzowiOpoeall1y13, 1, 4-benzodi oxanyl or di hydr obenzof ur amdrideeseiig t he -
substituent is selected from |oweral kyl, hal oal kyl, al koxy, al koxyal koxy
and car boxyal koxy, R2 is substituted or unsubstituted 1, 3-benzodi oxol yl,
20 net hoxy- 1, 3-benzodi oxol yl, 1, 4-benzodi oxanyl , 8- et hoxy-1, 4-

benzodi oxanyl, di hydrobenzof uranyl, ﬂgnethoxyphenyl .2 2 SEP. 2003
substituent is selected fron1|omera|ky| al koxy . and halogen 20

w0 02/ L1975 BnacRE o RETEEREy Efr%zr‘ﬂ?&%?“e%g? oRLFEFTy PO BRG]

' alkoxyalkgl hal oal kox Salk yl, ary s arylal kyl and R21 is | oweral kyl,
hal oal k§T*S %3kb§y%4k9K hgsoawh§¥§ank§s l§r§ﬂkwlan?lanﬁyR4Amsther yet nore
~-preferred enbodi rent of the invention is a conpound offormula | or |

-whereln(mlis(ﬁleNL5wﬁé£¥2nGhl esel Bwsk-a1kydr gganRoL §sC§£99XV protecting
group, 10 tetrazolyl or -C(O =NHS(O 2R16 wherein R182i | ower al kyl ,

hanaIkX]I:y Zis -CH-, Rl_is (i) substituted or

alkyi/I hydroxyalkyi, alkoxy, aminoalkyl,
5 trialkylaminoalkyl, or heterocyclic.
Another yet more preferred embodimenﬁ 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,

ST
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unsubstituted 4-net hoxyphenyl, 3-fluoro-4-nethoxyphenyl, qggfgggr @enyl,
3-fluoro-4-ethoxyphenyl, 4-nethoxynethoxyphenyl, 1, 3-benzbdi |§w or

1, 4- benzowosanyis wherei n the substituent is is selected pg Hﬁouzn

| ower al kyl , hal oal kyl, al koxy and heterocyclic (alkyl), (v) arylox af? I, ’
(vi) arylalkyl, (vii) al koxyal koxy, (ii)loweralkyl, (iii) alkenyl, (|v) 20
unsubsti tuted 1, 3- benzodi oxol yl, 7-nmet hoxy-1, 3- benzodioxolyl ’

al kyl sul f onyl am doal kyl , or (ix) phen R2 is substltuted or (N

al kanoyl - N-al kyl ) am noal kyl, (viii) ZI,4-benzodi oxanyl,

8-netho§é 1, 4- benzodi oxanyl . WD 02/11713 2 2 SEP 2003. PCT/US01/ 24716

di hydr oBeREERERYRFEnYA et oEppReRyL ofi seifaensrhnyl wharsiopHamy| or

di fl uorophenyl wherein the substituent is selected fromloweral kyl, al koxy
and hal sgbstatdeRs iis aldd@otest Foor loweRG1HGA),2 -1y éﬁﬂ}haW&génn Riois

s alkylene, R6 is | ower al kyl, hal oal kyl , alkoxyalkyl or hal oal koxyal kyl and
R21 is baweral kgl Rsh@ (Qﬁlzk.)ﬁ (,qul)lg@i)bal Imlereq_r qg%ﬁll%ﬂ% o) t r yet

nore preferred enbodi ment of the | Nvention Is & conpou Ia | or
[ mherﬁln n &i 9 R.is -C&
oweralkyl, haloalkyl, alkoxyalkyl haloalkoxyalkyl, aryl or

5 arylalkyl and Rai 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 group,

10 tetrazolyl or -C(O)-NHS(O),R;g wherein Ry, is loweralkyl,
haloalkyl or aryl, 2 is -CHz-, Ry is (i) substituted or
unsubstituted 4-methoxyphenyl, 3-fluoro-4-methoxyphenyl, 3-

f fluorophenyl, 3-fluoro-4-ethoxyphenyl, 4-methoxyﬁethoxyphenyl,

‘ 1,3-benzodioxolyl or 1,4-benzodioxanyl wherein the substituent

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

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

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

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




o wherein Gis hydrogen or a carboxy protecting group, tetrazolyl or
-C(O - NHS(0) 2R16 wherein R16 is |oweral kyl or hal oal kyl 2 Z SEP 2&6&2- Rl is
| ower al kyWOel2kata3l , heterocyclic (alkyl), aryloxyal kyl, actabdeyhs7igl y!
(N-al kanoyl - N al kyl ) am noal kyl ,, or alkylsulfonylanldoalkyl and R3 is R4
IS C(O-R5- wherein R5 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 pheterocyclic. A still nore preferred
enbodi ment of the invention is a 20 conpound of forrmula I or I'l wherein n

is O, i drogen_or a.car otecting group, WO
. 02/ 117% %%8%&%&@@%%@ HohvRRen 0) SRR E%,}Z’ﬁ eRKérein RI6 is
| ower a anaIk | .. Z |s -CH2-, Rl is substituted or unsubstituted 4
met hoxyﬁ @,nﬂ u%?o%h%%wroghWﬁbrwbﬁéﬁw thensthyt pheayt  is
© 4- tr|fluoronethylphenyl, 4- pent af | uor oet hyl phenyl., 5 nethoxynethoxyphenyl

4- hydr o5§btehngd, fdert hovehaehyyl, laﬂcohynaﬁdlhamﬁgén dnd- 1b§fnz@dl oxanyl or
di hydr obenzof uranyl wherein the substituent is selected from al koxy,
alkoxyaifﬁgﬁycarbonyl or Rg-S(0)2-N(R21) -R1p~ wherein Rig is
5 alkylene, Rg is loweralkyl, haloalkyl, alkoxyalkyl or
haloalkoxyalkyl and Ry1 is loweralkyl, haloalkyl, alkoxyalkéyl
or haloalkoxyalkyl.
Another yet more preferred embodiment of the 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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and carboxyal koxy, (ii) loweralkyl, (iii) alkenyl, (iv) heterOCﬁf|IC
(al kyl), (v) aryloxyal kyl, (vi) arylalkyl (vii) io

(N-al kanowio-ugaatyl ) am noal kyl, (viii) al kyl sul f onyl ami dogtkiyée1R47161 X)
phenyl, R2 is 1, 3- benzodioxolyl 1, 4- benzodi oxanyl , dlhydrobenzofuranyl
benzof uranyl, 4-nethoxyphenyl, dlnethoxyphenyl quorophenyI or

di fl uorophenyl and R3 is R4- C(C» R5- wherein R5 I's al kyl ene is and R4 S
(R11) (R12) N- wherein R11 and R12 aregpndependently selected from
~loweral kyl, aryl, arylal kyl, hydroxyal kyl, al koxy, an1noa|ky|

trialk I e An ther il r ef. rred
enbodlﬁgﬁgiggg¥§¥ nvenR?gn&g§¥85B%ﬁﬁow 8r8angﬂﬁuF§ oyeralt Pfinnis
0, Ris -C(0)2 20 wherein Gis hydrogen or a carboxy protecting group,.

tetraz dtéyloa)lky]:( O%- leise Q}IQR;LGRy_\hegelsﬂbBﬂ;QtuEeHOwr ahlibsef thkddE#l. 1
LoorJ1~ i N Id-3EII aha|I | , SEp ' 003\/\002/11713

<O bl T L 8,

al kyl ) am noal kyl , al k Isulfonilanldoalkyl phenyl , or al koxyal kyl, R2 is
1, 3- beﬁ%dﬂ?b&%???omﬁt vheheBYi oxAnpentatlyprpaEbyénhenyilani- benzofuranyl,
4- met hoxyphenyl.,

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) alkényl, (iv)v
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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di met hoxyphenyl, fl uorophenyl or difluorophenyl and R3 :Q?_l J?zlﬁ% 3 R5-
wherein R5 is alkylene and R4 is (R 1)(RL2)N- wherein l R12 are

i ndependewd o2/geisect ed from | oweral kyl, aryl, arylalkyl, pestdssoxyahky! .

al koxy, am noal kyl, io trialkylam noal kyl, or heterocyclic. A nost highly
preferred enbodi nent of the invention is a conpound of formula | or Il
wherein nis 0, Ris ¢OQ2-G wherein Gis hydrogen or a car boxy protecting
group, Zis CH2-, Rl is substitutedogr unsubstituted 4-nmethoxyphenyl, 1s
fl uor ophenyl, 2- quorophenyI 4- et hyl phenyl, 4- trlfluoronethylphenyl

Bt eBRBRTel | Bl cale TR BOUBSI PR st any

wherein the substituent is selected from al koxy, alkoxyalkoxy 20 and
car boxydRrkbyy)  Rarivdoxyalkghzodirgilelidyl, 1,(M-bekandiOxRAy|

- di hydr obenzof uranyl, benzofuranyl, -4-net hoxyphenyl, ~di, aSI{S~ r_:;dl~z_.

i _3 bkl ) &l hbhliyli _alk§hsﬁlfohyIEmiaoEﬁE?! aﬁhén§1t b$ ~ . <~
u~i .{.al. SEP 2003 5 is a compound of fornu mhereln nis 0, R

ig - h f.th
Q;erg?g%§ﬁ0§¥éggﬁlfueﬁti%shgglééPeag g Xﬂko yg ggﬂﬁ? éP%BﬁY 3&?82}22713

R11 and R12 are independently selected fromloweral kyl.
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-pentafluoroethylphenyl; 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,




C(O-R5- wherein R5 is alkylene and R4 is (R11l) (R12) N w&erein

di nmet hoxyphenyl , f |1 uor ophenyl or difl uorophenyl and R3 is R 243ERQWU3F& is
substitut 80621 ubsti t ut ed 4- met hoxyphenyl, 4 wherein c;réTﬁﬁgﬂﬂﬂﬁp or
carboxy protecting group, z is fluorophenyl, 2-fluoropheny

4- et hyl phenyl, 4 trifluoronethyl phenyl, 4-pentafl uoroethyl phenyl, io

met hoxynet hoxyphenyl , 4-hydroxyphenyl, 4-ethyl phenyl, 1, 3- benzodioxolyl,
1, 4- benzodi oxanyl or di hydrobenzof uragyl and carboxyal koxy, ‘R2 is

1, 3- benzodi oxol yl-, 1, 4-benzodi oxanyl, dihydrobenzofuranyl benzofuranyl,

4- met hoxgaphand i enyl, fluoraphen or d|fluorophen and R3
is R4-, is a coﬁg é%?i%ﬁﬁi#$%§§b ﬁ%& %&é;¥9§$§P?%Yb andR3-Tpofe=-G
Anot her n&;t h|ghly preferred enbodlnent of the invention R11l is |oweralkyl

and R12 G ©)aRg- )rEREL Reherei al iRplérse alrid/ IRanel santR ) (%14 A1) wh S
wherein 20 wherein I s hydrogen or a carboxy protecting group,- Zis CH2-,

11ali (10 2”""*“'3”3%% P T Sy

PCT/ USCOL/ 24716
Another most highly preferred embodiment of the invention

5 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, 2 is’—
CH2-, Rjp 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)-Rs- wherein Rs is alkylene and Rgq 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 e e e e




25 fl uoro-4- et hoxyphenyl, 3-fluorophenyl, 2-fluorophenyl,
fl uor o- 4- et hoxyphenyl , 4-net hoxynet hoxyphenyl, 1,3 benzodiZ»ZosgP,zm}:'l

1, 4- benzoWO0824AY#3 or di hydr obenzof uranyl wherein the substcTiEset/2i736

sel ected from |l oweral kyl, 5 hal oal kyl, al koxy, al koxyal koxy and

carboxyal koxy, R2 is substituted or unsubstituted 1, 3-benzodi oxol yl,

7- met hoxy- 1, 3- benzodioxolyl, 1,4-benzodi oxanyl, = :

8- met hoxy-1, 4- benzodi oxanyl, di hydr @isenzof uranyl, 4-nethoxyphenyl :
di met hoxyphenyl , fl uorophenyl or difluorophenyl wherein the substituent is

10 sel egtigy L : al ko en.,a ' 5 '
. 5(0) 2- N( RZ%)I -E)qug!" E&h@?@?ﬁ%ﬁ ug fﬁﬁ?ﬁgﬁgg*‘%g. g | E\‘/\‘/legr%é’f%?i“ Ili;hléroal kyl ,
IS ower a , _haloal kyl or

al koxyalckyl _or hal oal koxyal kyl and
aIkoxyaFEéP?OAﬁéFﬁgPXWFEénﬁﬁghﬂymﬁFggéVpéﬁheﬁﬁBBFRX t &#3the invention 15
-is a conmpound of forrmula | or Il wherein nis 0, Ris -C(0)2-G wherein Gis
hydr ogeReBrodieuPBEty Brérbenizedigrenyl 2ri dihghzobeRzoifmranpdtituted or
unsubstituted 4-net hoxyphenyl, 3 fluoro-4-nethoxyphenyl, 3-fluorophenyl,

2-f | uor opkeryh, tRef bubseiduehitoxyphengbred- FRbROLYVWREAOKYRhenyl, 1,3 20
benzodi oxol yl, 1,4-benzodi oxanyl or dihydrobenzofuranyl wherein the

S HEbsRyef SRSy | ATkeRRARRY polt Shiperytiepye 82 il AT e
lr,1-1 t": Ptld:r P. 11t9~19. ; k4l flI! E ~i~ 111 ~1~4"9;iil" WO
02/ 11718ubstituted or unsubstituted 1,3-benzodioxolyl, 7-methoxy-1,3-
i 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-
8(0)2-N(R21) -R1p- 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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2 2 SEP 2003 PCT/ USOL/ 24716 26 hal oal kyl , al koxy, alkoxyal¥q$£§pngm3 '
car boxyal koxy, substituted or unsubstituted 1, 3-benzodi oxoly - nmet hoxy-1,3
benzodi oxwiOyi2/117134- benzodi oxanyl, 8- net hoxy- 1, 4- benzodi ox @gdluso1/24716

di hydr obenzof uranyl, 4-nethoxyphenyl, di nethoxyphenyl, 5 fluorophenyl or

di f1 uorophenyl wherein thesubstituent is selected fromloweral kyl, al koxy
and halogen and R3 isR4- C(O-R5 wherein R5 is alkylene and R4 is
(RIT)(R12)N wherein R11 is al kyl angdgR12 i's selected fromaryl, :

am noal kyl, trial kyl am noal kyl, and heterocyclic. 10 Another nost highly

f | he. | ' ' f f lLa | |1
bhor of neR ORBYL BByt SUEBKRRLERY ehlcRgRPRYB HBrva Bar By

protecting group, z is - CH2-, Rl is |oweral kyl, al kenyl, heterocyclic

(al kyl ) subat ytoxyadl &yl unaupetkybitear yl, 3-b&h‘ab&ae&b\%&h abkyerasipoal Byl , . 15
or al kyl sul fonyl am doal kyl, and R3 is R4-C(O) - R5- erein R5 is al kyl ene

I b 2o R LR i

h r ' ith th I ' R11 and R12 i | kyl .
ete OCXEA&&fogéézo ugang ?Vh§8e% g&yg Sn%i, dimgtgoxyphg%y%, y

5 fluorophenyl or difluorophenyl wherein the substituent is
selected 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-,




20 Anot her nost highly preferred enbodi nent of the invention is a conmpound
of formula | or Il whereinnis 0, Zis -CH2-, 2 2 SEP 2003 ®BPO2§081713
PCT/ USOL/ @4y dfizis and R3 is RA-C(O-RS- wherein R4 is (leﬁcﬁl%%%.t# as
defi ned Another nost highly preferred enbodi nent is a conpound O M8 mul a I
or I'l whereinnis 0, Zis -CH2-, 5 Rl is loweralkyl, and R3 is ‘
R4-C(O -R5- wherein R4 is (R1)(RL2)N as defined therein and R5 is
al kyl ene. Anot her nost highly preferr enbodi nent of the invention is a
conpound of formula | or Il wherein A'is O Zis -CH2-, Rl is alkenyl, and
R3 is R4-8(C»-R5 wherein R4 is. 10 (RL1)(R12)N as defined therein and R5 is
“al kyl enBRCARSt A& Reo S Ni-Gay Whesrdty 8¢ dfbdR1mBriR1e) Nrhesi deddreén is a
conmpound of forrmula I or Il whereinnis 0, Zis -CH2-, R is heterocyclic
(al kyl) thedeRd b8dRKSCHE) aRxylwherein R4 is (R 1) (RL2)N- as defined therein
and 15 R5 is al kyl ene. Anot hernost highly preferred enbodi nent of the

invention is.,a ound of .formula I or Il erein.nis 0, Zis -CH Rl is
aryloxyalkyI%ngﬁggESHF?tR%Q@%éy-ﬁggfﬁﬁgﬁgiﬁ pdigent of the invention

is a compound of formula I or II wherein n is 0, Z is -CHp-,
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 O; z is -CHp -,
Ry is alkenyl, and R3 is R4-C(0)-Rs- wherein Rg is
10 (R11) (R12)N- as definéd therein and Rg is alkylene.

Another most highly preferred embodiment of the invention

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




(R11) (R12) N- as defined therein and R5 is al kyl ene. 20. Another nost highly
preferred enbodi nrent of the invention is a conpound of f@rM@P 12008 11
wherein n WOWI17A3is CH2-, 28 Rl is arylalkyl, and R3 is %@ _EE
wherein R4 (RI1)(R12)N- as defined therein and R5 is al kyl ene not her nost
hi ghly preferred enbodi nent of the invention is a conmpound of formula I or
Il whereinnis 0, Zis -CH2-, 5 Rl is aryl, and R3 is R4-C(O -R5- wherein
R4 is (RL1)(R12)N Rl is (N-al kanoyl - N;@l kyl ) am noal kyl, and R3 is -

R4-C(O .-R5 Another nost hi ghly preferred enbodi nent of the invention as
def i ned ghhey, | ene. ound of formula | or Il

wher ei nRrr %se |S&CH vﬂrﬁar%"f'ncél ‘(F&IIBJ(EF@Q)IM B8 defined

t herein and R5 i s Anot her nDst hi ghly preferred enbodi nent of the invention
al kyl endR11d @ieodbowsi def frdntileedeinr did Wheres mTkyFedh, Z i RL is

al kyl sul fonyl am doal kyl , and R3 is R4-C(O) - R5- mhereln is R4 is

(R11) (R 2) N p@rdgfd '?rﬁ:%tt Eg.lgq‘glgl ‘,‘de%%a‘ilk ! ec?lment hy ttllfemlar{\lren@{g;le‘r red

conmpound of formula

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

5 Ry is aryl, and R3 is Rg-C(0O)-Rs5- wherein Rg is.(Rll)(Rlz)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 O,IZ is -CHgy-
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:




]

11 2 2 SEP 2003 PCT/ US01/ 24716 Conpounds of fornula I, LI éﬁgp hﬁg may be
synt hesi zed by 5 nethods provided in commonly owned U. S2 % ‘ﬂ
appl i cat i WO G 09/ 048, 955, filed March 27, 1998, WS UIRENE
application Serial 08/ 794,506, filed February 4, 1997, U.S. patent
application Serial 08/ 600, 625, filed February 13, 1996, U.S. patent
application Serial 08/ 497,998, filed io August 2, 1995, U.S. patent
application Serial 08/ 442,575, fijeed May 30, 1995, U.S. patent
application Serial 08/ 334, 717, filed Novenber 4, 1994, and U. S. patent
application Serial 08/ 293, 349, filed August 19,..,1994, the disclosures
. of which are herein incorporated by reference. 1: Ciher sui tabl e
endot hel i n ET-A receptor antagonis WO 02/117 2 SEP 2003 PCT/USOl/24716
30 be used, such as those disclosed in US. Nos. 6,048, 893, :
- 6,017, 951, and 5, 998 468. The term™inhibit" dfined to include its
generally

5255555

~ICOOH

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




accept ed neani ng. which includes preventing, prohibiting, _restraining, and
sl owi ng, stopping or reversing progression, or severity, ag@d? HRERIi2083 i n
check and/ WP ®HA#ABI ng existing characteristics. The pre}se%ﬁq@t{)mgm

i ncl udes bot h nedical therapeutic and/or prophylactic treatnment, as
appropriate. The nethods of the present invention are useful in men as to
well as in wonen. Preferably, however, the nmethods of the present invention
are useful in nen, nore preferably neggwi th, prostate cancer. The ability
of the compounds of formula I, 11, and Il to treat cancers can be '

denmpnst risd egsagc oL di e method is.described in J. din. Invest. 87
1867 (1991) .s%beés‘g%%"g%%g%%?s? ﬁjr‘?fa 8588 HRrJ- SankafenticNoas breast,
prostate g ki dne t hyroi d, nyel oma, |ynphoma, sarcoma, osteosarcons,
and ovarelg'a#]é‘l' & a‘i)'ic?ﬁgﬁ%{' tiﬁeic%rr%%&n’éi@of the invention to treat 20
noci cepti on can be denonstrated according to the nethod described in J.

Phar macol . EXphe Temrmp! 113Abit56. 1 4 1888) ned ho CORPOLMNKIS; ©F §Qﬁe9£ff§nt
i nvention can be used in the WO 02/11713 31
: 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, and
ovarian.
The ability of the compounds of the‘invention to treat
20 nociception can be demonstrated accordingvto the method

described in J. Pharmacol. Exp. Therap. 271 156 (1994).

The compounds of the present invention can be used in the

o




formof salts derived frominorganic or organic acids. Thisg Sﬂi s include
but are not limted to the followi ng acetate, adipate, ¥y g kB¢ ,0 citrate,
aspart at evoeenraate, benzenesul fonate, bisulfate, butyrabpervsemmbny at e,
canphorsul fonate, digluconate, cycl opentanepropi onate, dodecyl sulfate,

et hanesul fonate, gl ucoheptanoate, glycerophosphate, hem sul fate, .
hept anoat e, hexanoate, fumarate, hydrochloride, hydrobrom de, hydroi odi de,
2- hydr oxy- et hanesul fonate, | actate,3ml eate, mnet hanesulfonate, 10
ni-.cotinate, 2-naphthal enesul fonate, oxal ate, panpate, pectinate,

persul f p P ' t i ' te f Opl onate, succi nate,

. tart rat%{nﬁ%1 hc?focgﬁir%% eé%%yﬁlﬁe%@sﬁﬁﬁaa@%g%% ?ﬁ%ae‘%a%o%%&sm s0 "t e basi c
ni trogen . .confaining groups can be, quaternized with such agents as 15

| over al 3 hatPeEide KR e methytt q’e??@it,o'd?%yﬁ?lm%t yiceteaion i de,

- brom des, and iodides; dialkyl sulfates |like dimethyl, diethyl, dibutyl,
and di eéfddpate f salpindtong cltarate hadsphestatieh menzmsoygd , | auryl, nmyristyl and
stearyl chlorides, bromdes and iodides, aral kyl halides |ike benzyl and

20 phensinpdndswrisiasse ansh AlTeiEe, WilBfrdfe Ol dangdriiee Or di spersible

products are thereby obtained. Exanpl és of acids which nmay be enployed to

forgl VX&&B%&ééﬂf%onate, digluconate, cyclopentanepropionate,
dodecylsulfate; ethanesulfonate, glucoheptanoate,
glycerophogphate, 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




32 Pharmaceutically acceptable acid addition salts includ%5§u§h | norgani c
acids as hydrochloric acid, sulphuric acid and phosphoric i SERn2003 uch

organi c adv@¥92avibxalic acid, maleic acid, succinic acid ﬂ [ 1rj.c acid.
Basic addition salts can be prepared in situ during the. '?? %ﬁbbégﬁ%tion
and purification of the conpounds of fornmula |, or separately by reacting
the carboxylic acid function with a suitable base such as the hydroxide,
~carbonate or bicarbonate of a pharmacgytically acceptable netal cation or
io with ammonia or an organic prinmary, secondary or tertiary . . earth

”netals,ﬁag%b ' lithiu otassju cal cium _ magnesi um al um num
salts and t ezﬁ%l Eefga;is@%\e&ﬁc%%ﬁ? o§<‘i”c:cll aﬁ‘r&dhﬁmﬁ%@l%@l tocledei sushbased
on the %!kali gnd al kal i ne am ne. Such pharnmaceutically acceptable salts
i ncl ude, " BHIANE anfstisims durdredalyrtenaridim selhsherd feaetd i oRg, The
compounds of formulas I, Il and Il are useful for ethanol am ne,
di et han@hedpborig periariared antbl "erdddé® acids as oxalic acid, maleic
acid, succinic acid and citric acid.
5 “ Bagic addition salts can be prepared in situ during the
final isolatign and purification of the compounds of formuia
I, or separately by reacting the carboxylic acid function with
a suitable base such as the hydroxide, carbonate or
bicarbonate of a pharmaceutically acceptable metal cation or
10 with ammonia, or an organic primary, secondary or tertiary
amine. Such pharmaceutically acceptable salts include, but
are not limited to, cations based on the alkali and alkaline
earth metals, such as sodium, lithium, potassium, calecium,
magnesium, aluminum salts and‘the like, as well as nontoxic
15 ammonium, quaternary ammonium, and amine catibns, including,b Qgﬁ
but not limited to ammonium, tetramethylammonium,
tetraethylammonium, methylamine, dimethylamine,
trimethylamine, triethylamine, ethylamine, and the like.
Other representative organic amines useful £ér 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




but not limted to amonium tetranethyl amonium O her representative
organi c am nes useful for the formation including, trine
triethyl amo@/1188hy| anm ne, and the |ike. tetraethyl anmoni por/use g%&an1ne
di met hyl am ne, 20 of base addition salts include diethylanne,

et hyl enedi ami ne, et hanol ani ne, di et hanol ani ne, pi perazine and the like. The
conpounds of formulas I, Il and Il are useful for WO 02/ 11713 tinme of
adm ni steration, route of adm ni sterggion, rate of enployed, the age, body
wei ght, general health, sex, diet, is factors including the activity of the
speci fi i doy, [ e un 05|t ons cont ain
~such aﬁ%ﬁ%ggﬂgggngb ﬁ??% %ght eregﬁgﬁg ﬁgkégﬁg ?ﬁ% ﬁ% ?y dos OtaT
Phar maceutical formyl ati ons may be prepared by procedures known in the
art. #%uﬁ?sﬁfa EPP&étPH@@eﬂ?eﬁthPﬁEtlﬂa§lﬁglelerc6hﬁ%ﬁ%@ APEASt he
-carrier materials to produce a single dosage formw | vary dependi ng upon
t he hostayrkatéd amdutnhe, péori exbaplapdéroh adobhi sberaddong/ky bl be
under st ood, - however, that the specific dose |level for any particular

pat i entwad ght deneng HRENmAr¥ahbehy19f 0512681 DH6! REAkG OB ofaPl 1o 10 o/ kg
for parentera

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
e15 factors includiﬁg the activity ef 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




wei ght daily and nore usually 0.1 to i00 ng/kg for oral ?2 Sgﬁngmg
~endothelin in humans or other manmal s. Total daily dose,®&d red to a

host in swa@o2110r3 di vi ded doses may be in anounts, for exawgt/gsorfseig 0. 001
to 1000ng/ kg body excretion, drug comnbination, and the severity of the
particul ar di sease undergoi ng therapy. 20 The conmpunds of the present

i nvention may be admi nistered-orally, buccally, parenterally, sublingually,
by inhalation spray, rectally, or tgpically. in dosage unit WD 02/11713
PCT/ 13501/ 24716 . fornul ations containing conventi onal nontoxic

phar mac acce bIe carriers ant's, and vehicl es as and
suspend?ﬁ m&g&%ﬁsnsTﬁ ngpdping Fﬁfggpﬁﬁpbﬁﬁ PRPEORI G Egﬁrﬁécﬁﬁélﬁﬁﬂﬂﬁ’art
using suitable dispersing or wetting agents |njectable preparations, for
exanpl e2cgepEpbde ppeeiabbe adduygndsus and vebdigdrsusssdepémsidons may be
formul at ed accordi ng includes subcutaneous injections, intravenous,

intramSopieal adminasteragiohninggt BOBo LRABIVE! BRGOUSe bmtradernal or
i nfusion techniques.

transdermal administeration such as transdermal patches or

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.




S iontophoresis devices. The term parenteral as used herein transdernal

adm ni sterati on such as transdernal patches or 2 2 SEP 2qg§ gERi 20631

~Topi cal ad¥PR/dtdB ati on may al so involve the use of also pc-pmg(;l(ml;ke

i nj ectabl e solution or suspension in a nontoxic parenterallyacceptable

di luent or solvent, for acceptable vehicles and sol vents that nmay be

enpl oyed are i's exanple, as a solution in 1,3-propanediol. Amrong the 20 any
bl and fixed oil may be enployed incl usf ng synthetic nmono enpl oyed as a

sol vent or suspendi ng medi um For this purpose soI ut | on. I n addition,

sterile, fix Jwat er ol uti on, and
1sotonic sod%n@%%ﬁﬁ%& cgcn ]llycerl 1"Ilrlstaed:cf’} faﬁrf%/ dd”d%gﬁ§a§hch as
ol eic ag;d find U%f in the pre aratlon of |njectables WO 02/ 11713 35
capsul es, CABIRRES ﬂ‘?:‘fl‘%lx &, B Yirtdh \# 311 tabla gienisotite dogage
forns, the actlve conpound may be adm xed with at io | east one inert

di | uent SR IENts R aY amarse it tstrmrerd  pcSyet Hyasage SIGF B gTRMA 1RIES O
conprise, as is nornmal practice, additional substances other than inert

di | uent sree smlicSald bDisRgs fteiPe datu Wb Ad TR SE:AL k9 Fgdc! ude be

prepared with enteric coatings.
- 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 coﬁpdsitions‘may also comprise

adjuvants, such as wetting'agents,'emulsifying'and suspending

agents, and sweetening, flavoring, and perfuming agents.




Liquid dosage fornms for oral adm nisteration may include gféﬁﬁpzé'se
buffering agents. Tablets and pills can additionally ten% ' r nd wil |

t her ef or eWe0211713 t he rectum and rel ease exci pi ent such aspEResALIHst er and
pol yet hyl ene glycols which are solid at ordinary tenperatures but liquid
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 magnesi umggt earate. I n the case of capsules,
tablets, and pills, the dosage forns may al so agents, and sweetening,

flavoring, and perfun ng agents. adjuvants, such as wetting agents, .
'enulsifyingigﬁg §8§B@H&gﬁgg§o%§ﬁep FF?“§U&FV§§t%8PeF?nSGéﬁ°bgﬁpositions my
al so conpri se pharmaceutical |y acceptabl e enul sions, 'solutions,

suspens? Wé?lsg?rﬁﬂs}naﬁheefp%mrchéhpﬁﬁﬂmﬁ@-inéﬁtiﬁikuemei@omﬂmnly used
in WD 02/11713 adm nistered in the formof |iposones. Asis known art,

| i poson@st ar dipesemak! nrdegénee‘aﬂ.ayﬁdﬂlﬂﬁ%ﬁoEfrl@htd?hgl’s abhebikispisd
substances. Liposones are formed by nono- or s nu ti-FaneI ar hydrated

l'iquid 5EM§£ah§pEaaEuB§EFﬂE§EerSE@g%%ﬁ%@sa ggoggfggﬁig Fégg_n%p-toxic,

physi ol ogi cal Iy~ accept abl'e and net I zable1ip capabl e of 5}ning
i ones, can, be
POSONEZ1€8M 8Re11ar 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




used. The present conpositions in |liposone formcan contain, in addition to 4ﬁ7
a conpound of the present invention, 10 stabilizers, pres@r8gpPi 2083,

exci pi entWO03AW1Bhe |i ke. The preferred |lipids are the phpephsbi/pirges and
phosphatidyl cholines (lecithins), both natural and synthetic. Methods to
formliposomes are known in the art. See, for exanple, Prescott, Ed.,

Met hods in Cell Biology, Volunme XIV, is Academ c Press, New York, N..
(1976), p. 33 et seq. A representatiye solid dosage form for exanple, a
tabl et or a capsule, conprises: Conpound of the invention: 35%w w Starch

Pregel af & niged 0 ' stalline .Cellul ose NF Talc, Ppwder,
LS vhi T The %%fn%o%%tgﬂs\y\%f%?%%gﬁg%\?ge% ‘et PR R A B RF e
ii~rica 1'~k13fj3ie. kK~r~liiV111~Y I~ N~h' ~~ WD 02/11713 37 as the sole
active THEPLPREAIPR “hEM(One 1Y BaFe (fothrrareutie ademtinatserhvsh one or
- more co-therapeutic agents, anticancer drugs or nethods. including, but not
hor nonanaeancsr sdchgssor auprindbds eifdypdiong r )Hut gosadbimel ted bisal ut am de;
nilutam de; flutam de; vitamn D; vitam n D anal ogues; estrogen and
est r ogeoAeh AV URFen S Che@h as leuprolide (Lupron®); gonadorelin
5 antagonists, 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;




di et hyl sti bestrol; predni sone; hydrocortisone; ketoconazole; 5 antagonists,

such as goserelin (Zol adex) and abarelix; angi ogenic agg?
t hr ombospwoediznimspti de or kringle 5; inplantation of %;éggmqﬂ$ggds

directly into the prostate; 15 nonoclonal antibodi es such as trastuzumab
(Herceptin ); anti dinmensional conformal radiation; brachytherapy, which is
the cyproterone acetate; progesterone; 5-alpha reductase 10 inhibitors,
such as finasteride; bone-seeking raghonuclides, such as samari um
(Cpadranet(r)) strontlunl(thastron , and 3' 86rheni um external beam

radlatl g % Lng éhree matrix neta grotglnase bnhlbltors farnesyl .
transfe asey é ht's7  BHEHTECEPE- éP ﬁF ARPEIBPACTMim  t axane cl ass
20 i nducers; sel ective and non- selectlve al pha bl ockers; platlnum
i nhi bi tBi5oXpREEANAOgEANRERBLARSY Vé@@ﬁﬂétlbﬁocrzépgcxépbpn@su s i nhibitors:
| ycopenes; urokinase; plasninogen activator agents, such as docitaxil and
paclitairinoeetaﬁmusbPBEécaﬂﬁ)02/11713 38 2 2 SEP 2003 PC T/ USCL/ 24716
gencyt abi ne; adrianycin; doxorubicin; daunorubicin; ntoxantrone;
vinbl asg L geu¥8GELEEE N8I nfaPEELLAR] NeyLbkhAg! RERAoLLARAERGAN:
5 cytokines, such as IL-2; PPAR agonists, such as thiazolidine
diones; retinoid-type agents, 5-lipooxygenase inhibitors, such
as zyfo (Zilueton®), COX-2 inhibitors; gene-therapy based iﬂﬁ
therapeutics, including sense and anti-sense genes;
cholesterol lowering drugs, such as lovastatin, pravastatin,
10 and simvistatin; bisphosphonates; osteoprotegrin; and
antibodies, both monoclonal and polyclonal; antibody-coupled
radionucleotides; antibody-coupled cytotpxic agents; antibody-
coupled radionucleotides; viral-vector delivered agents;
vaccines directed at protein, carbohydrate, or nucleic acid
15 targets; aminoglutethimide; and suramin.

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




5-fluorouracil; interferons; cytoxan; nethotrexate; 5 cyg\?is@s ch as
I L-2; PPAR agoni sts, such as thiazolidine chol esterol. r g such
as | ovastWO @@/118avast ati n, therapeutics, including sensePa:rl‘msamznasense
genes; diones; retinoid-type agents, 5-1ipooxygenase inhibitors, such as
zyfo (Zilueton), COX-2 inhibitors; gene-therapy based coupl ed

radi onucl eotides; viral-vector delivered agents; vaccines directed at
protein, carbohydrate, or nucleic acB® radionucl eotides; antibody-coupled
cytotoxi c agents; antibody antibodi es, both nonocl onal and pol ycl onal ;

ant | bodogasbPdohoyanl SuEvhs! Abke’ oBLeRU9sBRRRILessoasbepRiabear i and

-1's targets; am nog ut et hi m de; sur amn ese C I'nat1ons can be

adn1n|stere epar ate conposi tions or | e, do'sage form containin
Both or -5pFisgBaE Bo0ReToRRN RRCheRa AL TASERb| RAPFBHSDAABSEREraBBa 1o

-agents can be formul ated. as separate conpositions, which are 20 given at
t he sanestiagenr rdcepeprnmodifesorsn snehtherapégxiﬁenagenné can be given
as a single conposition. In addition, the compounds invention can be used
in WO 0241¢7t3n2n2 SEP 2003 PCT/USOl/24716 conbi nation with one or nore
. co-therapeutic agents which :

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




i npede net bone |oss, such as estrogens, bisphosphonates, and estrogen
receptor nodul ators, such as raloxifene, and calcitonin.2 3 SEP mgpounds
of the inwenkienidcan additionally be administered in conti:lcﬁﬁygo@ﬁ_‘mt
surgery, such as radical prostatectony, cryotherapy, transurethral
resection of the prostate as an adjuvant, and the like, or prior to
surgery as a neoadjuvant agent. 10 The current major di seases or
conditions of bone which are of publigc concern include, but are not .
limted to, post- nenopausal osteoporosis, ovarlectony patlents senile

o de.oronpEerPa GPhA ERET FIRRARsPRoPE, BEH PESTHER, ke, pbience.

sufferlng fron1CUsh|n s's sgndrone gonadal dysgenesi s; perlartlcular

er osi onsSFROVREURAL %Pﬁeaf:?ﬁ inpes porBBALYhihrrsghpugetifedpndads, the
osteohal .isteresis, osteomalacia, hypercal cem a of malignancy, osteopenia
due to heckanksmsbpselichebbndoptgkndiracase, Hypevpar,athyr ecdds fiod@

osteroperosis from Lupron therapy, and starvation. Al.of these conditions

are chasesteqi asgv@ywmmeth@s&her sa%hbegtwaira@nbbﬂeahagge sBehWeRa.t he
degradati on of bone WO 02/

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




40 2 2 SEP 2003 PCT/ USOL/ 24716 resorption) and the formatécinsg) \g/healthy
bone. This turnover of bone continues normally throughout a

mechani snwby2mityigh bone regenerates. However, the conditi gpg above
will tip the balance towards bone | oss such that the annun? n%hgiﬁﬁk

resorbed is inadequately replaced with new bone, resulting in net bone

| oss. Exanples Studies were perforned on nale subjects with asynptomatic
i o hornone refractory prostate cance%lmﬁth rising PSA levels and on nale
subjects with synptonatic hornmone refractory prostate cancer with rising
PSA | evels and pai n. ects in the phase Il studies had castrate |evels

_of testBiEBRBR r%?%ﬁ%?lﬁﬁe FHepFQ?ﬂaEﬁﬁégFE napéEoenEreatment PEuprol i de

(Lupron) or is goserelrn (Zol adexor via surgical castration. Subjects
recei veélnsz\.BTlanlerwpthcpbosta?be tahtewi ngAnesysthese mapRdust &de ABT- 627
~was formulated in 2.5 and 10 ng doses. An oral liquid formulation of

ABT- 627s@gm abs6s 05 €0aEBEC 28 i EOhhOY§en 2Qpam) M séﬂmﬁzzld@%%b{&@ééé 14%
al cohol, and water. Matching placebos were al so provided.
Interleukin-6, and Chromagranin-A. As currently accepted,

5 favorable treatment is marked by a decrease or slower rate of
increase for PSA, acid phosphatase, and Interleukin-6, while a
favorable response is marked by an increase in Chromagranin-Aa.

Serum samples were obtained from subjects during
treatment with the ET antagonist ABT-627 in order to determine

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 described in the Chiron

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

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

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




A nunber of recognized or putative biochem cal markers of V#)ﬁ é 3 41

di sease progression have been used to nonitor treatnent 02 Vi Is with
prost at e WOeAL713Anong t hese narkers are serum Prostate Speayd<dos2&éi gen
(PSA), serum acid Phosphatase, Interleukin-6, and Chromagrani n-A. As
currently accepted, 5 favorable treatnent is nmarked by a decrease or slower
rate of ‘increase for PSA, acid phosphatase, and Interleukin-6, while a
favorabl e response is marked by an iggrease in Chromagrani n-A. "~ Serum

sanpl es were obtained from subj ects during treatnent with the ET antagoni st

d.ph
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ABT- 627 admi ni steration on prostate specific antigen (PSA) levels in human
subj ectPRa$m kamp| Benaglepal Jeeesei #eldl tBPAganhibpdycedunéenedyribed in
the Chiron D agnosti.cs ACS: Centaur PSA2 Assay. This assay is a two-site

sandwi ctpupiad oas Sssyrahighe tibespatrt BeleshenThenssesgeprgsangdsconst ant
anounts of two antibodies. The first antibody, the Lite Reagent is an

af fini typpid Sd £ POL Y4 opahr, SAES, ?eﬁ‘@t%aclgoc éé\rEQEhS Jifgn@ﬁ/pack

acridiniumester. The Lite Reagen ur chas reagen

Conpr|$|¥£led monoclonal mouse anti-PSA antibody (316 ug) in
buffered saline 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 di:ect 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




pol ycl onal . sheep anti-PSA antibody (3.1,g) in buffered sali SEP 2003 -
WO 02/ 11713 PCT/ USOl / 24716 with sodi um azi de (0.10). The eZﬁPa?ﬁm body,

t he Sol i dwéheaie713i s a nonocl onal nouse anti-PSA anti body eeyalsenblie
coupl ed to paramagnetic particles. The Solid Phase is purchased as a 25.0
mL reagent pack conprising the covalently coupled nonocl onal nouse
anti-PSA anti body (316 g) in buffered saline with sodium azide (0.10). The
assay was Briefly, a subject populatipgn was treated with a placebo io or
2.5 ng or 10 ng of ABT-627. Blood sanples were collected, allowed to

adequat entri.fuged at_1000_x for 15-20 m nutes, and stored at
-20 C |$§§8§ g%EagaaakﬁPﬁlHr2§gﬁ%ﬁr§anc Teuvette was charged sequential |y

with serum Lite Reagent Di agnostics ACS: Centaur Automated
Cheni | uni nescence Systems. perforned at Quintiles Laboratories (Snyrna &A)

-using Chiron (50 L) , is incubated for 7.5 mnutes at 37 OC, separated, and

treated w.th the sol ution péidcrPllosohgeise angvnse Reagent to initiate
the chem | um nescentreaction. A direct relationship exists

The effect of ABT-627 administeration on Acid Phosphatase
5 levels 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




bet ween t he amount of PSA present in the patient sanple and the RLU s
(relative light units) detected. As shown by the 20 area uh@eSEPhgMurve
(AUC) in &gﬂﬁ@ﬁTﬁ’ the rate of increase of PSA in the serun1sanPIes

decr eases he adninsteration of ABT-627, denonst rathGigUig+716 -
ef fectivnessof ABT-627 as an WD 02/11713 43 agent for treating prostate
cancer. Acid Phosphatase Levels 2 2 SEP 2003 PCT/ US01/ 24716 The effect of
ABT- 627 admi nisteration on Acid Phosphatase |evels in human subject serum
sanpl es was determined at Quintiles%Baboratories using the chem cal test
described in Sigma D agnostics Acid Phosphatase (ACP) Procedure No. 435.
The enzg§eecAtbddPhinsphat aseayAtPptoabal yaad tbeuhydoohysis .of The ,

al pha- napht hyl phosphate to al pha-napht hol and inorganic io phosphate. The
al pha- naphthiek (aBedhatekyqr gaa! gn%thEaSEforr gdniR g%lst, agdpaﬁduce a

yel | ow chronmophore wi'th an absor bance - maxi num at 48 nm The rate of
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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-reéistant 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 effeCtivneés of ABT-627 as an
agent fqr treating prostate cancer. |

20

Chromagranin-A Levels




-
ACP activity was determined in the presence and absence pf, g éSg@Srtrate, |
the difference being attributed to prostatic acid phosﬁggt E Ivity.
Briefly, sGodbjierst popul ation was treated with a pl acebo gecriusdipgier 10 ng
of ABT-627. Blood sanples were collected, allowed to adequately clot,
centrifuged at 1000 x g for 15-20 20 minutes, and stored at-20 Cif not
assayed within 48 hours. Assays were perforned on a Hitachi
Spectrophotomer. A cuvette was charggd sequentially with ACP reagent WO
02/11713'PCT/USOl/24716 described in the assay protocol, and serum (0.1

m). The m a cubat ed for tes, and an
abéorbance ? ¥%%§%g#& égﬁ gg még%ﬁﬂﬁ s F@PePBnEB%QWégraFéEﬂAto provi de

an initial absorbance The m xture was 5 i ncubated for another 5 m nutes,
“and a sé€difd saBsohvanse seEYM samples pesvigseamined babpsobadetari change
.A/'5 mnute value was obtained by subtracting the initial absorbance from

the finalsagbsontiantedand wae wietole cakeukate.totrak ACBcalirki G}. aTo
provi dethe tartrate-resi stant acid phosphatase 10 activity, the above

prOCedUE%dw%it%egﬁ@53QuWthﬁEQﬁ8Pd%%E' (I@Mﬁ&ﬁ?ﬁﬁﬁétEﬁ%emBﬁ@ggghaio 01 ni)

to the cuvette contalnlngt reagént an efore adding the
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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

i
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the tartrate-resistant acid phosphatase activity fromthe ACP 15 activity.
As shown shown by the (AUC) in Figure 7, the rate of imeeggp #2003 the

aver age chapgpiif7iom baseline for acid phosphatase wasdecrgagggyidl7ighose
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/ US01/ 24716 The effect of ABT-627 adm nstration on Chromagranin-A.
l'evel s in human serum sanpl es was detgy mned by proprietary assay conducted
at the Nichols Institute. The procedure is a two site chem | um nescence
assay (I%%%) usanlone non c%gggl 5 antibody conjugated wi th biotin,

anot her STHYES SHED &ntt bl | B 47 1 S F AR Ui St Pregrnch
avidin-coated solid phase. The antibody/ Chronagrani n- Al anti body conplex is
bound ©F heeswndl merassEldnal mntivildi—6 Etibodnt ériattédrtand unbound
materials are renoved by washing. The bound, 10 acri di ni um | abel ed materi al
pr oduceadetghicHAdindst ddeifcl ehfivbr & BB e 1 tid1 Bddidgeon of
triggering agents. The Limt of Detection (LOD) for the assay was 0.07

no/ . Aacsnn g Wit Adudd ElANE S 408 AN S ShaNasdd Qe 1 e
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 invthose 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




Chr omagr ani n- A was hi gher for subjects treated with 2.5 ng/da IS
of . ABT-627, again denonstrating the effectivness of ABT- a2% Sé 2003 agent
for treatwomz2pimstate cancer. The effect of ABT-627 adm ngpgakhRera
Interleukin-6 20 [ evels in human serum sanples was determ ned at Quintiles
Laborat ori es using a sandw ch i mmunoassay. Human serum sanpl es and T
standards were incubated in mecerotiter plate wells WD 02/11713 coated w.t
a nonocl onal anti-1L-6 antibody, int presence of a second nonocl onal

anti IL-6 antibody, linked to acetylcholinesterase. After incubation, the
wells were washed, and t eagﬁgnd enzymati ¢ activify was neasured using a

_chr onogeri - 5{bst £ at®. P PRIV T thet RFFLIVRE br obotti onal to the

concentration of IL-6 in the sanple or standard. As shown by the AUC Figure
1, the Ryebakky apapiel vkt han@TS 629, defeimitse It posi t free of fBloe | MSKSE of
. ABT-627 as an -10 agent for reducing inflammation and aneliorating pain.

basel i néclii. |cd®l | Reki N2 6o8\RS4 | DYES -1 T3 Noses Sube@CtS tEEatR L 1IBOSKE Scan
Met hodol ogy phosphonat et ype radi opharmaceutical . This technique uses is
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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 were conducted on each subject on day one of

20 the study, and on the final day of the study, and the

changes from baseline in bone scan index scores were analysed

by mean'change and mean percent change, adjusting for baseline




]
posterior inmages are presented when using a 510'K-approved2 gqggpgﬁigera. :
Al ternatively, spot views covering both anterior and posterior¥prdrettions
of the towadohndys can be obtained. Interpretation was perfgpefipdy sy 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 lesions at each site. Each site was 2 2 SEP 2003 WD 02/11713
PCT/ USOL/ 24716 47 negative, 2 is proQﬁply negative, 3 is equivocal, 4 is
probably positive, and 5 is definitely positive. The MSKCC (din. Can. Res.
1998; 4:1765-1772) .was used to record these findings., For the purposes of
scoring %a&e&ﬂtswsdiafefﬁ“?lﬁraq% Y45 e RSt neRt  s9fdsrare- with
a confidence score of 4 and 5 were considered positive,.and all other '
| esi ons wer e Asosdicgey doh FEgatres 6., [borsddidaren, irndicatdd rmletbctashe im
ref erence nucl ear nedi cine physician interpreted the bone scans
quant i t athiev@inbpas tidhl OFS tdtha RANGIMa 10t nvdItRd hone SR MBS Bsfd S|l ed

for each in ivldual bone; and the individual bone invol venent was sunned to
cal cul atx‘:‘ec%iq}i%galAB&‘e—r&%ntvel?c%rﬁes placebo, demonstrating the

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

of total skeletal involvement by tumor.

T,

VAS Methodology/Adminiéterétion/Analysis
The Visual Analég-Scale (VAS) is a common instrument bf
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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scan index (BSlI). Mre specifically, the bone scan was sepgéitgggiﬂmg t hree

I ndices. The first was the appindicular scan which involv a | egs
(i.e. thewowopiows and all i5 bones distal to the huner ousp@Emfsdipgrsemur
and everything distal to the fermur). The second was the axial (everything
but the arnms 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 dgy of the study, and the changes from
baseline in bone scan index scores were anal ysed by nean change and nean

per cent ,change, adqj ust,i.ng_for baseline WO 02/11713: 2 2 SFP .?.903
. PCTI USO fﬁ’?ﬁ%ﬁ e ﬁ’%r %@rﬁéﬁ%?% S0 Sy BRPdgaFdich §OBRYMPELONo WeXRX
software. the proportion of total skeketal involvenent in thosesubjects

recei vi §QLABTLEZT akekslwe gk lar atic i tde wdn Sheatsulg ectte tof thet alliskel ehean
.invol venent by tunor. VAS Met hodol ogy/ Admi ni st erati on/ Anal ysis The Vi sual

Anal og Scake (¥ASwass dd staiiitadSt UIBAtalf pelr@oRdien FBSCSeERALREr f or ned
by having a subject draw a vertical line on a 10 cm scale at the point that

pest deshl! B8Nt alurddPh RO DY HRUBU N 2R sf 4010 (S fin]' 207 AM
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




15 No pain | --------cmmmmmam o | Pain as bad as (not to scale) It
could During the course of the study, pain asessnents were hhna at
Sh e,

bedti ne, byotghgifybj ect. If the subject was unable. 20 to | og,
a caregiver could conplete the Iog on his or her behal f. ﬁgTﬂgﬂuépéﬁ

contained a table on which was recorded all daily pain nedication consuned
by the patient. 2 2 SEP 2003 WD 02/ 11713 PCT/-US01/ 24716 49 The | ogs of

dai ly VAS scores and anal gesic consqu%ion were col | ected at bi weekly
visits of the.subjectto the clinic wh a new |l og was distributed. dinical
personnel who received the | ogs neasured the score by neasuring the

di st anc& FIBPIBTS 97 RR Heesnrndriia dhdsw ket ovddhecqposdend@rs t he
subject's line crossed the VAS |ine. The nunber was witten into the case
report fSspavaler tmddid alatithd hedidy il Lonphetad 4 e of jthe

| ogbook. Subjects with pain were initially stabilized In thel o pain.so

1 that theidexpa vaARSddeatqdidd 4 r constant level._ For this
study, "tol e?j}abl e and const aJnC%'l%r{re %r@%?%&ﬁ? s%’breeqqae]sst_? HRF or equal

to5c he VAS faqr an average of seven successive days while using
f our O?H%Qfﬂ§ a¥ %eaé% two consetutive 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 incréase
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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. consecutive weeks w thout an increase of analgesic use during the sane

|

| ess rescue doses of pain nedication per day. A rescue ,is dlcatlon dose
refers to a dose equal to one single dose a patient used fg }ined
pai n reliwb.o2zimsweekly VAS scores were cal cul at ed excludp@gngbﬁznhpmest
and hi ghest score for each week and averaging the remaining five scores. I|f
there were two days with the same 20 VAS score, the day with the highest
anal gesi ¢ use was discarded. The weekly nean VAS score was used to define
subj ects as WO 02/11713 2 2 SEP 2003;PCT/ US01/ 24716 responders or
non-responders. A subject was consi dered responder based on the reduct i on
In the pain intensi a at ] east_jwo, consecutive weeks w thout a

@%ﬁﬁ ITRH g@?%ﬁﬁ ?V%I Linicyh) BE ?CV%EFcﬁﬁﬁééﬁﬁ%ﬂﬁa r E%%deri
his pain anal gesic consunption wasreduced by -at | east 250 during weekly
VAS scdfebkicrictomrit 9 - 95 2ot drockril be, dfallf 9 25%As wshown dby | gast  t wo

perl od Kmmrﬁbﬁﬂa bas evAdmesdcotdls \AHWEQ! £. déc@réri*@e P %\i:@ge of res onder
in ea
independent of the effects of morphine, after treatment with

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

agent for ameliorating pain.

Osteoblastic Activity and Bone Markers

Markers of osteoblastic activity were assessed using
10 urine samples. Bone markers include bone alkaline phosphatase
(BAP) , deoxypridinoline, and N-telopeptide of Type I collagen.
Blood samples were collected prior to dosing on Day 1, Day 42,
Day 84, Day 168, and every 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.
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h tr ps c eatnment group was conpared to evaluate drug efficacy. The
conpari son was subjected to an adjustnent for baseline chaz @EPiQMEcs and -
perfor medwgonf7ine Cochran- Mant el - Haenszel test or ‘a gen%ﬁ g@zﬂ_’“ near
nodel prognostic factors as co-variates, and the anal ysis S ekly VAS
scores are exam ned using a |longitudinal |ogrank test. Cox proportional
hazard nodel s were used as needed (see U.S. Departnent of Health and Human
Servicesi the response, defined as t time from baseline to the |ast

anal ysis nmethod to explore trends ov time. The duration of weekly
assessnent for which the responder definition was 20 satisfied, was _
anal yzed using the Kapl an- Mei er net hodol ogy and WD 02/11713 Managenent of
Cancer Pain Cdinical 2 2 SEP 2003 PCT/US01/ 24716 MD (1994). As shown by the
AUC in Figure 3, VAS scCabesldihhedd Na Tdaomeand de) IRAidLs :

Cross-linked N-telopeptide levels were determined using
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




i ndependent of the effects of norphine, after treatment with with ABT-627,
denonstrating the effectivness of ABT-627 as an agent for an2ISER ehg
pai n. Ost ewblo2ad1iie Activity and Bone Markers Markers of P'WU&na476
osteobl asticactivity were assessed using 10 urine sanples. Bone nmar

i ncl ude bone al kal i ne phosphat ase (BAP), deoxypridinoline, and

N-t el opeptide of Type I collagen. Blood sanples were collected prior to
dosing on Day 1, Day 42, Day 84, Days468, and every 28 days after Day 168,
wth a final collection on the |ast day ofthe study. 15 Bone Al kali ne
Phosphatjas :%f Al kal i ne Phosphat asel evel s were determ ned using the
bone- speC|f|c kphase- B assay publlshed by Metra Biosystens (Muntain
View, CA). As shown by the AUC in Figure 20 5, BAP |l evels decreased in
subjects treated with ABT-627, denonstrating the effectivness of ABT-627
as an agent for inhibiting abnornal bone renodel i ng. WO 02/ 11713

Crosslinked N-Tel dpemtildel Livrelimhi®iasiard iv¥Rd mddlaRent 46 | evel s were
determ ned using the 1251 I CTP tracer and | CTP primary antlbody for 2 hours

at the Riea3ydt {Sdddwal e awlipaﬁmy Wi e Q:%m%"i%ste'st EAS! dmifistering

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




collagen (I CTP) in human serum by equilibrium radioi muno&s

Briefly, seoml/ggiyere incubated with Followi ng the 2 hour pRgHe t/i-l‘?ﬂs a :
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 anmobunt of | CTP present in tracer in the

pell et was counted with a gamma countsgy . Counts after-a 30 minute

incubation at roomtenperature. The bound 15 each sanple. As shown by the
AUC in Figure 4, Crosslinked N telopeptide |evels decreased in subjects

treat ed ARYH AST-FRECtefh RN rRUMPife efgarsyedisss icaBit®rides an

agent for 2 2 SEP 2003 WD 02/ 11713 PCT/ US01/ 24716 A method for inhibiting
bone nmetddiesasidnd fipttastiald,c witewiin Dy arjtanientd whiLlogossy i ses

adm nistering to the patient in need thereof a therapeutically effective
amount @ls ibololdiidydal ALINERD! AUSIMN - o iboRidage of O aim 1
wher ei n the bone net astases are osteoblastic. |ynphona, sarcons,’

ost eosa ma, and ovarian. .3. The nethqd of aim2 wherein the
kics‘éat(%‘locdcg%ﬁ?‘e0 LG e RIS R lﬁctetfar%tﬁn ﬁ’fg P TP Dri mary cancer

ost eobl a

sel ect ed
5

7. The method of Claim 1 which additionally comprises

S

determ nation of carboxyterm nal cross-linked tel opeptide gf 2 .
L SER A0S

‘ the administeration bf”radiation therapy.

|

|

i

| 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,

T e T
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frombreast, prostate, lung, kidney, thyroid, nyeloma, Th Claim
3 wherein the primary cancer is prostate cancer and the ;Fégﬁdmg‘s mal e.

5. The mewpog19§13C ai m 1 which additionally conprises 20 egetafdgl/Ri-géeration
of an anticancer drug. The nethod of Claim5 wherein the anticancer drug t
WD 02/ 11713 2 2 SEP 2003 PCT/ US01/ 24716 agent is selected fromleuprolide,

'goserelin, bicalutamde, nilutamde,flutam de, vitamn D, vitamn D

anal ogues, estrogen, estrogen anal ogggs, prednisone, hydrocortisone,
ket oconazol e, cyproterone acetate, and progesterone. 7. The nethod of C aim
1 which additionally conprises the adnmnisteration of radiation therapy.

.8. The nethod of Claim 1 which additionally conprises io the

adm ni steration of at |east one therapeutic.-agent which The nmethod of
Caim 8 wherd2n tEbet methpducfcChgdmt 11 swhepeinheheepabilent Ihai m 1 wherein

.the endot helin antagonist is an ETA-selective endothelin antagonist.

t her eof cant¢gerapeutically effective amount of an endothelia

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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20 patient which conprises admnistering to the patient in need 11. A

met hod for the inhibition of bone loss in a ET-A receptorZ@t&Ej’oﬁﬂﬂﬂt. WO
02/ 11713 woo2an32003 PCT/ US01/ 24716 12. The met hod of C aﬂd’?/&go )ryg.ﬁrei n the
patient has cancer. 13. The nethod of Claim 11 wherein the CANTE $
prostate cancer and the patient is male. 14. The nethod of C aim 11 which
additionally conprises the admnisteration of at |east one therapeutic
agent which 1o inpedes net bone Iosg. 15. The method of O aim 14 wherein
t he therapeutic agent is a bisphosph ﬁate. 15 16. A nethod for the
reduction of _cancer-related pain in a patient which conprises '

admi ni stering8to t RBepAetbed Pk Réadm REr wbich eddisponeldyl bpmpifieess ve
amount of an endothelin ET-A receptor antagonist. 20 17. The nethod of

C ai'm lthehadeinisheragsdonr b phoahatieanaaeecdragd the patient is nale. WO
02/ 11713 2 2 SEP 2003 PCT/ US01/ 24716 ~ :

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 is - (CHZ)m-W,'
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I's. The method of Claim 16 which additionally conprises 19, {hmh&fd of
Claim 18 wherein the anticancer drug is selected fronlleupZO
goser el i n,woiog/aimas am de, nilutam de, flutam de, vitam n Dpc¥iukdiHHd
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 inhibiting bpne netastases in.a patient which
conpri ses adm n| stering to the patlent in need thereof a is therapeuticall y
effective amy onmpornd of R2~_ZEN, (CH2) n
al kyl sul fonyl am Yo ﬁ%(yﬁcten% J%?%cy%f ) {m)er(ﬂfﬁl |%§%)I kyl, and
(Raa) (Rbb) N-Rcc al koxycar bonyl al kyl , hydroxyalkyl hanaIkyI
hal oal koxyal Kl ,and|Ra ez Icrn@abéaydenﬁly Geie Jextyesd K‘@@ﬁ|}k})ﬂrog‘étp| oal kyl ,

§ ~cyc|oalky|alky| an1nocarbony|a|ky| al kyl am nocar bonyl al kyl, with the

; provi so 1diady0r r #§ R3 is selected from

R4-C( O - R5-, R4 RSa- q%}l %c%égar]%y]l ‘ndependently sel ected from
R11

( ) (%EQOXYCarbonylalkyl, hydroxyalkyl, haloalkyl, haloalkoxyalkyl,

5 alkoxyalkoxyalkyl, thioalkoxyalkoxyalkyl, cycloalkyl,
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-

 lowera1kyl, alkenyl, alkynyl, cycloalkyl, cycloalkylalkyi,
aryl, arylalkyl, aryloxyalkyl, heterocycliC, |
(heterocyclic)alkyl, alkoxyalkyl, alkdxyalkoxyalkyl, and Rj3-
20 C(O)-CH(R14)-; |

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

R R B A T
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WO 02/ 11713 | oweral kyl, al kenyl, al kynyl, al koxyal kyl, 2 2 SEP 2003

PCT/ USOLl/ 24716 R1L and R2 are independently selected from ttyprswe@ggg

di al kyl amwaaeaitgany! al kyl , am nocar bonyl al kenyl , PCT/US01/24716

al kyl am nocar bonyl al kenyl , di al kyl am nocar bonyl al kenyl, 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-, R22-0O C(QygR23-, |oweral kyl, alkenyl, alkynyl,

cycl oal kyl, cycl oal kylal kyl, aryl, arylalkyl, aryloxyal kyl, heterocyclic,

(heter clic)al kyl | koxyal kyl | koxyal k | kyl, and R13__20
C(O)-cgﬁéﬂﬁfaiFth>6%?????3 %g%ygﬁgraFX%i?aiﬁﬁgnyFYCAPR}HVﬂﬁlgyékoaIkyI,
cycl oal kyl al kyl, ~aryl, arylalkyl, heterocyclic, (heterocyclic)alkyl,
al koxya@ksd , %Vﬂl@kéﬁlkyh?tﬁa¢©ﬂ¢ky¢, faebekkenglichalbglkoxyal kyl ,
hal oal koxy, al koxyhal oal kyl, al kyl am noal kyl,
alkoxyalkyl, hydroxyalkyl, haloalkyl, haloalkenyl,
haloalkoxyalkyl, haloalkoxy, alkoxyhaloalkyl, alkylaminoalkyl,

5 dialkylaminoalkyl, alkoxy, and

AN ~k. .
. \/ \( 7a

(o

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

2,
R |

e




di al kyl am noal kyl, al koxy, and (CHz N R5 is selected froama coval ent bond,
al kyl ene, 10 al kenyl ene, -N(R20)-R -R8-, -0-R 9-, and R62 2 SEP2d from

| ower al kywo d2ahimal kyl , al koxyal kyl , hal oal koxyal kyl, aryl pegagpyhdiky!; R7

is a coval ent bond, al kylene, and -Rl1Oa-N(R21)-Rio-; R8 is selected from 15
RO is al kyl ene; al kyl ene 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,g§oweral kyl, hal oal kyl, al koxyal kyl,

hal oal koxyal kyl al kenyl, WO 02/11713 59 aryl ai kyl, (heterocyclic)alkyl,

e et e T AR TS e b AR

al kyl am no and di al kyl am no;
aminoalkyl, trialkylaminoalkyl, alkylaminoalkyl,

dialkylaminoalkyl, and carboxyélkyl}
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
20 and -N(R24)-R25-; |

R4 is selected from hydrogen and loweralkyl;
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5 Rl4 is selected fromaryl and R15-C(O-; R15 is sel ect
al kyl am no and dial kylamno; R g is selected fronllomergfﬂ§§%gkaﬂgalkyI

aryl and woahlytam no; RL17 is loweral kyl; 10 R18 and R19 |nde endently
sel ected from hydrogen and | oweral kyl; R20 is selected fr

| owner al kyl , al kenyl, hal oal kyl, al koxyal kyl, haloalkoxyalkyl cyIcoaIkyI
and cycloal kylalkyl; is R21 is selected from hydrogen, Iomeralkyl

al kenyl, hal oal kyl, al koxyal kyl, halogékoxyalkyl, aryl and aryIaIkyI; R22
Is selected froma carboxy protecting group and heterocyclic; R23 is
sel ected froqécovalen bond, al kyl ene, al kenyl ene 20 and -N(R24) -R25-; R24
i s sel ected fTomhyd? BAY loweral kyl; is alkylene; is selected from
al kyl ene and al kenyl ene; PCT/US01/ 24716 R26 i s sel ected from | oweral kyl,

hal oal kyl , alfkgsyls s&ldyvrwd, FEok! Dabk cl yl aryl al kyl ,
het erocyclic, (heterocyclic)alkyl, aIk%i&k {y Hgiéai?i%kyalﬁé%¥%rtuted

hal oal k
3Q1kynyl cycloalkyl, cycloalkylalkyl aryl, arylalkyl,

heterocyclic, (heterocydlic)alkyl, alkoxyalkyl and alkoxy-

5 substituted haloalkyl;

R27 is selected from alkylene and alkenylene;

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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R27 issel ected from al kyl ene and al kenyl ene; R5a is sel ect ed from.al kyl ene
and al kenyl ene; 10 R9a is al kyl ene; WO 02/11713 R QCa is s8I 28kPd Wlom

al kyl ene wodozadikinyl ene; Raa is selected fromaryl and arpcghdgohzsAb is
selected from hydrogen and al kanoyl; .Rcc is alkylene; mis 0-6; nis 0 or G
Is selected from hydrogen and a car boxy protecting Eis selected from

hydr ogen, |oweral kyl and arylalkyl; z is 0-5; 20 group; and WO 02/11713 61
Wis selected from - C( 0 2-G -PO3H2, 212 SEP 2003 PCT/US01/ 24716 ' N,

C(O NHR17, al kyl am nocar bonyl, dlalkylanlnocarbonyl tetrazolyl, hydroxy,

al koxy, sulf an m do NES( 0) 2 o) NHC (O
.pharnaceutlcal § 3888§f§§|58§§|t5§ﬁéﬁe8( 3H2' 'L(B}QOH?(E?'
-CN, -C(O)NHR317, alkylaminocarbonyl, dialkylamiﬁocarbonyl,

tetrazolyl, hydroxy, alkoxy, sulfonamido, -C(O)NHS (O)2Rig, -

S (0) 2NHC (0) R1g,

Ho_ o ‘ o ' .
e 0 OH N
HLL5C L e
5 ‘o ) oo \b ) \ oI 0 0 | : 0
/O /Ng ’ )
,i S_O «'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

T
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22. The nmethod of C aim 21 wherein the bone netastases 10 a‘%égﬁéygglastic.
23. The nethod of C aim 22 wherein the osteobl astic bone t 5d80F esul t
fromthe SpP®d17@3 a primary cancer selected from breast, p&qﬁk@b,7,éung,
ki dney, thyroid, myeloma, is |ynphoma, sarconmm, osteosarcoma, an vari an.
24. The nethod of Caim 23 wherein the primary cancer is male. 25. The

met hod of Claim 21 which additionally conprises the adm nisteration of an
anticancer drug. 26. The nmethod of C aim 25 wherein the additional
progesterone. 27. The nmethod of Caim?21 which additionally conprises the
adm ni st | | at.i t her .28, The method of C aim21 which

addi ti o%ﬁﬂ%n%n;%? aslrh(g v 'Q‘ﬁ‘agil%?%tjr%rf“%ke at | east one therapeutic
-agent which 29. The nethod of C aim 28 wherein the therapeutic agent
anticancer drug is selected fromleuprolide, goserelin, bicalutamde,
nilutamde, flutam de, vitamn D, vitam n D anal ogues, estrogen, estrogen
anal ogues, pra&dni Stiee melhdd) dH WA irs ONe, WIS CUIBZO] Sha PP OLES L e

acetate, and is a bisphosphonate. '
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

pProgesterone.

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

15 ’ ] ‘ o x’

285 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 28vwherein the therapeutic agent

is a’bisphosphonate.
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WO 02/11713 63 2 2 SEP 2003 PCT/USQO /24716 30. A nethod for the inhibition
of bone loss in cancer patients which conprises adm nispeji 2003 he
patient iwoweasrishereof a therapeutically effective amoUnpcefysgys@igound of
formula I: R2Z /ZENY |l (CH2)n 5 Z is selected from-C (R18) (R 9) - and
-C(O- 10 Ri'and R2 are independently sel ected from hydrogen, |oweralkyl,
al kenyl, al kynyl, al koxyal kyl, al koxycarbonyl al kyl , hydroxyal kyl , '
hal oal kyl , hal oal koxyal kyl, al koxyagkoxyal kyl, - thi oal koxyal koxyal kyl,
cycl oal kyl, cycl oal kyl al kyl , am nocar bonyl al kyl, al kyl am nocar bonyl al kyl

wh i Ri - 2 i i al kyl \ b | al kyl, . :
,an?%gggrbonbf%lké&?%%t€%§§Fé§1ﬂ%%a?%%ﬂ@%gﬁﬁgh?gﬁgogé féss in cancer

di al kyl am nocar bonyl al ‘kenyl , hydroxyal kenyl, aryl, aryl al kyl, ‘aryloxyal kyl’,
patients which comprises administering to the patient in need

thereof a therapeutically effective amount of a compound of

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,

P T E—
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aryl al koxyal kyl, (N-al kanoyl - N-al kyl ) am noal kyl , aIkyIsuI1I‘:‘zn%é'%rf'&,ﬁgalkgl,2

het erocyclic, (heterocyclic) alkyl, R3 is selected from

SEP 2003 ReDA/BO13 24716 R4A-R5a-, R4-C(O -R5 N(R6) R6- S(O)f % 012
R26-S(O) - R27-, R22-0O C(0)-R23-, and (Raa)(Rbb) N-Rcc-j IS Wi so
that than hydrogen; C(0) -CH(R14) aryl, arylalkyl, aronxyaIkyI,

het erocyclic, (heterocyclic)alkyl, alkoxyalkyl, alkoxyalkoxyalkyl, and R13
| ower al kyl ,- al kenyl , al kynyl, cycloalkyl, cycloal kylalkyl, 10 R4 and R6 are
i.ndependent | y selected from (R11) (R1Z)N-, |oweral kyl, al kenyl, alkynyl,
cycloalgﬂ . %Ialkyl aryl, arylal kyl, heterocyclic, (heterocyclic)
al kyl , dk Q%bb &k&xyalkyl hal oal kyl, haloalkenyl, hal oal koxyal kyl ,

hal oal koxy, al koxyhal oal kyl , alkylanlnoalkyl
with the proviso that one or both of Rl and Rz is other

than hydrogen;
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, eycloalkylalkyl,
aryl, arylalkyl, heterocyclic, (heterocyclic)alkyl,
alkoxyalkyl, hydroxyalkyl, haloalkyl, haloalkenyl,

‘haloalkoxyalkyl, haloalkoxy, alkoxyhaloalkyl, alkylaminoalkyl,

15 dialkylaminocalkyl, alkoxy, and

A -
| (CHZ)\Z/N\(H\R78-

(o)

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

-Rgg-O-Rg-;
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I s di al kyl am noal kyl, al koxy, (CH2C RS is selected froma cg @I@@b bond,
al kyl ene, R9a-0-R9-: -N(R20) -R8-, -O-R9-, and WD 02/11713 %S% ect ed

- from | onerV¥OM171Bal oal koxyal kyl, aryl or arylalkyl; 2 2 S&/g88%4716

PCT/ USO01/ 24716 hal oal kyl , al koxyal kyl, R7 is a coval ent bond, al kyl ene,

al kenyl ene -N(R21)-R10-, and R1Ca-N(R21)-R3.0-; R8 is selected from

al kyl ene and al kenyl ene; RO is alkylene; R10 is selected from al kyl ene and
al kenyl ene; R11 and R12 are independest|ly sel ected from hydrogen,

| ower al kyl , hal oal kyl , al koxyal kyl , haloalkoxyalkylalkenyl 10 al kynyl

cycl oal kyl , I%alsl@ilﬁq;klgé ,fr%whbwg%%o aﬁﬁaj r]ralk pxgl_geterocycllm

-al kyl , hydroxyalkyl oxy am noa oaP
al kyl am nqal k di al kyl'am noal kyl , and carboxyalkyl R13 i's selected from
ani no,v%ﬁﬂaﬁﬁoﬁd adkay 1ai @yl o n@ylalkyl .

R7 is a covalent bond, alkylene, alkenylene -N(R21) - ~R10-,
and -Rq55-N(R21)-R10-;
»5 Rg is sélected from alkylene:and alkenylene;
Rg is alkylene;
R1p is selected from alkyléne and alkenylene;
Rii and Ry2 are independently selected fiom’hydrOgen,
1owéralky1, 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 énd dialkylamino;
Rie is selected from loweralkyl, haloalkyl, aryl and
diaikylamino;
R17 is loweralkyl;

20 R1g and Rig are independently selected from hydrogen and

.

1oweralkyl;




1.5 R14 is selected fromaryl and R15-C(0) -; 20 R16 is selected from

| oner al kyl, hal oal kyl, aryl and R15 is selected fromam ngFg E?/l ﬂ@lno and
di al kyl anj L al kylam no RL7 is | oweral kyl; | oweral kyl ;. ng" 9 are

d

i ndependeMY $#4&ect ed from hydrogen and 2 2 SEP ?1 1g3 RePGEUSM(24Ubed 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 koxyal kyl, hal oal koxyal kyl, cyl coal kyl
and cycl oal kyl al kyl ; 5 hal oal kyl, alflkoxyal kyl, hal oal koxyal kyl, aryl and
arylal kyl; R21 is selected from hydrogen, |oweral kyl, alkenyl, R23 is

sel ected froRpgotal seflebosd, fabky hedeogabkenyweralRy2,i alkensat,ed from-

a.carboxy protecting group and heterocyclic; R26 is selected from
lOmeralﬁXhanﬁ&??'5Xkbx9gEE9XL’haloalkoxyalkyi, cyicoalk?l 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 from alkylene and alkenylene;

20 Rog is alkylene;

Ry0a is selected from alkylene and alkenylene;
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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 e2&cﬁﬂﬁ 2003
(heterocymd(n)labisyl al koxyal kyI ‘and al koxy- 15 substitut eeThRbp Ay 20
R8a i's sel ected from al kyl'ene and al kenyl ene; R9a is al kylene; 1Is sel ected.
from al kyl ene and al kenyl ene; Rbb is selected from hydrogen and al kanoyl ;
67 group; and to Wis selected from-C(0)2-G -PO3H2, -P(O (OH) (E) , is
selected fromaryl andarylal kyl; is gkkylene; 2 2 SEP 2003 PCT/ US01/24716 E
is selected from hydrogen, |oweral kyl and arylalkyl; Gis selected from

hydr ogen and_a car box rot.e V\D 02/11713 :
_al kyl am nocafBanyt, 5§ ﬁ&gﬁﬁpaﬁfﬁﬁg‘cé?ﬁn?rﬁ( t%ﬁ’s-‘RigV} hydr oxy, al koxy,
sul fonam do, -C(O NHS(O) 2R16, =
Rpp is selected from 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 | | o |
:rr‘ o) OH ’ N B
3L JE/ S A, S T
N A\ N o* N
o Ho o o o o
/0\ ~N E !
s—-o JL N crs _O
3 LA, ¢ NHSOZCF
15 Z , i H , and v .

or a pharmaéeutically acceptable salt thereof.
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S(O 2NHC (O R G HO NHSOQ2CF3 or a pharmaceutically acceptable salt

t hereof. WD 02/11713 2 2 SEP 2U03 PCT/ US01/ 24716 31. The e hSEP ai m 30
wherein thwoorneas is and the patient is male. 32. The method of ai m 30
whi ch additional 'y conprises the administeration of at |edSt/GNE24716

t herapeuti c agent which inpedes net bone |oss. 33. The net hod of.CIa|n132
wherein the therapeutic agent 1is a bisphosphonate. 34. A nethod for the
reduction of cancer-related pain therggeutically ef fective anobunt of a
conmpound of formula I: mhlch conprise adm ni stering to a patient in need
t hereof a whe n W _Zis selected from-C(R18) (R g) and -C
(O -; R and£§%2 a'ﬁé |fﬁ%‘élb %d@ﬁt%aé@é@t@hemnm hlyelrogaoer is

Prostate cancer and the patient is male.

32. The method of Claim 30'which additionally comprises

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
\N/’

l
(CHz)n

S
Vg

R
15 I
wherein
"R is - (CH2)n-W;
Z is seleﬁted from fC(Rls)(ng)— and —C(O)-;

R1 and Rz are independently selédted from hydrogen,

L]
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2 2 SEP 2001 WO 02/11713 PCT/ US01/ 24716 69 | ower al kyl , ?ryép abiynyl
al koxyal kyl, al koxycar bonyl al kyl, hydroxyal kyl, . haloalkyl 2

hal oal koxwa deyii1713cycl oal kyl al kyl , an1nocarbony|a|ky| PCT/US01/24716
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
other than hydrogen; R3 is selectedgsbrom R4-C(O) -R5 R4-R5a-, R4-C(O-R5 s
di al kyl am nocar bonyl al kyl , ami nocar bonyl al kenyl , _ .
al kyl amy m Ikenyl, hydroxyalkenyl,
21kl amaneashegy Lkeliy dhelbylar pegaceny) s
(N—al kanogyl - N- al l,. N(R6). - (0 S(O-R27-,
R22- 0- q"%%oﬁﬁarﬁg&fgb\g@ f}l‘vdrawaaﬂwil ah@ﬂ?/ik%ychaépﬁ} oxyalkyi, |
-cycl oal kyl al kyl , 20 | ower al kyl, al kenyl, al kynyl, cyecl oal kyl
cycloaIRikakkyﬁko$helbybcyth&o?ék@y?alhbkpa&hkaI¢yal@akkylkoxyalkyI and
R13 C (0) -CH (R14) R4 and R6 are independently selected from

(R1) (RegrNoalRyYhikptLy! ahkibeadbhoXyakyy! 7aﬂ€§'§£ﬁﬁﬁéégfbonylalkyl,

} | al kyl am nocar bonyl al kyl , al koxyal koxyal kyl , thloalkoxyalkoxyalkyl,
|
|
|

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 .of Rq and Ry is other

than hydrogen;
R3 is éelected from Rg-C(O)-Rg5-, R4—R5a—, Rg-C(0O) -Rg~
N(Rg) -, Rg-S(0) 2-R7- R26-S(0)-R27-, R22"0~C(0)-R23—

J15 loweralkyl, alkenyl, alkynyl, cycloalkyl, cycloalkylalkyl
aryl, arylalkyl, aryloxyalkyl, heterocycllc,
(heterocyeclic)alkyl, alkoxyalkyl, alkoxyalkoxyalkyl, aﬁd R13-
c(0) -CH(R;‘LA],) -

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

20 loweralkyl, alkenyl, alkynyl, cycloalkyl, cydloalkylalkyl,

aryl, arylalkyl, heterocyclic, (heterocyclic)alle)




aryl, ’arylalkyl het erocyclic, (heterocyclic) alkyl, ééé%@%?
alkoxyalkyl hydroxyalkyl hal oal kyl, 2 2 SEP 2003 PCT/U /

hanaIkequoﬂmﬂmalkoxyalkyl haloalkoxy, al koxyhal oal kyl ,pcalfisthpgigoal kyl

di al kyl am noal kyl , al koxy, and R5 is selected froma coval ent -bond,

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

| oner al kyl , ‘hal oal kyl , al koxyal kyl, hal oal koxyal kyl, aryl or arylal kyl; 10
R7 is a coval ent bond, alkyl ene, alkq@ylene -N(R21) - Rlc- and ‘

-RI Ca- N(R21) - R10-; Rg is selected fron1a|ky|ene and alkenylene RO is

o e S 2 B ?%Eﬁraﬁif“aﬁ‘ oERTOSIBRE: PRI PELRERY A ky T ol Koxyal kyl .

haloalkoxialk%lalken yl, alkﬁ cycl oal kyl , ﬁcloalkilalkyl, aryl,
het er ocheiPelkoxygllyky| halpalkpsyy chilkpxghrypalkydn 0%9- yRpmingiekdwl ,
am noal kyl , trial kyl am noal kyl, al kyl am noal kyl ,

dialkylaminoalkyl, alkoxy, and

H
(CHQ:N\N N\\R
VYT
o
5 Rs is selected from a covalent bond, alkylene)

alkenylene, -N(R2q0)-Rg-, -Rg4-N(Ryg) -Rg-, -0O-Rg-, and
-R9a—O—R9—; |
Re is selected from loweralkyl, haloalkyl, alkoxyalkyl,
haloalkoxyalkyl, aryl or arylalkyl;
10 R7 is a covalent bond, alkylene, alkenylene fN(R21)—R10-,"
and -Rqg5-N(R21)-R10-;
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,




WO 02/ 11713 di al kyl am noal kyl , and carboxyal kyl ; R13 is selected from
amino, alkylamino and dial kyl amino; R14 is selected fro ar SEP 22003
'R15-C(O) -woRthA1718 sel ected from am no, al kyl am no and di apkyh&gi/aoie RL8 and
R19 are independently selected from hydrogen and |oweralkyl; 10 R20 is

sel ected from hydrogen, |oweral kyl, al kenyl, haloalkyl, al koxyal kyl,

hal oal koxyal kyl, cyl coal kyl and cycl oal kylal kyl; R21 is selected from
hydrogen, |oweral kyl, alkenyl, hal opf kyl, al koxyal kyl, hal oal koxyal kyl,
aryl and arylalkyl; 5 R16 is selected fromloweral kyl, hal oal kyl, aryl and

di al kyl apmiho; . R17 is.Joweral kyl; R23 is selected fromcoval ent bond,
,alkylen§?$g¥¥ %@+%ﬂ%lk¥ﬁ§ SR FE25PO fFYfS R22 is selected froma carboxy
protecting group and _heterocyclic; is selected fromhydrogen and
| overal kyl ; % I8 seleected fromawimsalaikylamiovalkyd, dialkerghing; 2 StP
- 2003 PCT/ USQL/ 24716 al kynyl, cycl oal kyl, cycl oal kyl al kyl', aryl, arylal kyl,
R14 is selected from aryl and Rig5-C(0Q)-;
R15 is selected from amino, alkylamino and dialkylamino;
5 Ris is selected from loweralkyl, haloalkyl, aryl and
dialkylamino;
R17 is loweralkyl;
R1g and Rig 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‘aﬁd loweralkyl;

20 R25 is alkylene;

R26 is selected from loweralkyl, haloalkyl, alkenyl,




het erocyclic, (heterocyclic)alkyl, alkoxyal kyl and alkoxy substltuted
hal oal kyl'; R27 is selected from al kyl eneand al kenyl ene;

sel ect ed Wwooewmabiksyl ene and al kenyl ene; R9a is al kyl ene; Rll‘@l‘/b§01 Ul? ted
fromal kyl ene and al kenyl ene; 10 Raa is selected fromaryl and ary al kyl ;

5 Rya is selected from al kyl ene and al kenyl ene; Rbb is selected from
hydr ogen and al kanoyl; Rcc is alkylene; 15 mis 0-6; nis Oor 1; Eis
sel ected from hydrogen, |oweral kyl and arylalkyl; Gis selected from
hydrogen and a carboxy protecting Wis selected from-C(0)2-G -PO3H2,

-P(O ( - NHRi 7, a am nocar bonyl , dlalkylan1nocarbonyl
group:; C%%%Y%Q}OZF¥C$?§EEV&a ﬁﬁﬁgﬁﬁhgﬁhﬁé§wﬂy F&Vdpt aBYadkiL t her eof . 2 2
SEP 2003

heterocyclic, (heterocyclic)alkyl, alkoxyalkyl and alkoxy-

substituted haloalkyl;
| R27 is selected from alkylene and alkenylene;
5 R5g is selected from alkylene and alkenylene;
Rys is alkylene;
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)3-G; -PO3Hz, -P(O) (OH) (E),

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

el
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PCT/ US01/ 24716 35. The nethod of C aim 34 wherein the canz}ezismn?wtate
cancer and the patient is nmale. 10 36. The nethod of C ai Mhvht
addi t i onaWily2a0Mpri ses the adm nisteration of an anticancecTarsegz2473¢/. The
met hod of C aim 36 wherein the additional is bicalutamde, nilutam de,
flutam de, vitamn D, vitamn D anticancer, drug is selected from
| euprolide, goserelin, anal ogues, estrogen, estrogen anal ogues,
predni sorie, hydrocortisone, ketocopazole, cyproterone acetate, and 74 2 2
SEP 2003 PCT/ USQO /24716 38. A nethod for inhibiting bone nmetastases in a
patient r m I € hereof a
itherapeﬁgﬁtg??gngfgiﬁ %gaﬁ%ﬁﬁé§% %g%g%%%ﬁh #iﬁ ﬁ?g?ﬁf?éiﬁi. 39. The
~met-hod of C aim 38 wherein the bone netastases are ost eobl astic 40. The
net hod ¥fOLeMHGE(@BRuker ei n the osteobl astic bone netastases result from
~the spread of a primary cancer sel ected

HO, 0 0 .
}r‘ o) . OH N
g 4 NH [ 7 5\ - M o
' N \ N o*l\' B
o HO o o) o)
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
anticahcer,drug is seiected from leﬁprolide, goserelin,v
15 bicalutamide, nilutamide, fiutamide, vitamiﬁ D,‘vitaﬁin D
analogues, estrogen, estrogen analogues, prednisone,
hydroéortisone, ketoconazole, cy?roteroné aéetate, and

progesterone.

e i




from breast, prostate, lung, kidney, thyroid, nyeloma, |ynphoma, sarcons,
osteosarcoma, and ovarian: i5 41. The method of C ai m 40 vhgr Tp 0
primary cawoee/11a3W0 02/11713 and the patient is male. TheT&ﬁiﬁﬁéﬂ-l
40 which additionally conprises 43. The nethod of C aim42 wherein t
addi tional anticancer drug is selected fromleuprolide, goserelin,
“bicalutam de, nilutamde, flutamde, vitamn D, vitamn D anal ogues,
estrogen, estrogen anal ogues, prednisepe, i0 hydrocortisone, ketoconazole,
cyproterone acetate, and progesterone. 44. The nethod* of C aim40 which
additionally conprises the adm nisteration of radiation therapy. 45. The
met hod of C aim40 which additionally conprises the adm nisteration of at

| east one therapeutic agent which inpedes net bone |oss. -20 46. The net hod
of O aim45 wher eidh Teehedefer i tnhibiRiSFROEHO) M OR4449 18nPETHHENEARA 716
47. The nmet hod of O aim 40 wherein the endothelin antagonistis an :
T, - selwiellyecamsiod ek 0Nt g0RE- kg E8°EROMpae 108K appULLAl L BLLgOLT ve
amount of a compound of patients which conprises adm nistering £6-the

patient iHeRg8itically effective amount of a compound of formula IIT

Claim
fie

*

-

OCH,

VAN |
‘\\\//ﬁh\\J// \\]I///\\\Nv ~mICOOH |

IIT.

39. The method of Claim 38 wherein the bone metastases

are osteoblastic.

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

lymphoma, sarcoma, osteosarcoma, and ovarian.

15 41. The method of Claim 40 wherein the primary cancer is




48. A nmethod for the inhibition of bone | oss in cancer fcirgué@:igb 49. The
nmet hod of Caim 48 wherein the cancer is prostate canceré é&n %atient
is mal e. ®®o2AhA3net hod of C aim48 which additionally compefritgsesniMmé the

administeration of at |east one ther apeutic agent which WD 02/11713 2 2 SEP

2003 . PCT/ USO1/ 24716 51. The nethod of C aim50 wherein therapeutic agent is
a bi sphosphonate. 52. A nethod for the reduction of cancer-related pain
whi ch conprises adm nistering to a pagient in need thereof a .

t herapeutically effective amount of a conpound of forrmula 111 54. The
met hod | |.C dditionally, WD 02/11713 2 2 SEP ?QX3 '
iPCT/USO%%S%%%EQLg%%%?gegn?hghgdﬁﬁﬁﬁg¥5ré?i8ﬁi8f an anticancer drug. 55.

The net hod of C aim 54 wherein the anticancer drug is selected from
| euprolide, goserelin, bicalutamde, thereof a therapeutically effective

~amount of- an endot helin

42. The method of Claim 40 which additionally comprises

the administeration of an anticancer drug.

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, eétrogen 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.




ET- A receptor antagonist. 58. A nethod for inhibiting bon d@ é5w36 in a
patient nilutam de, flutamde, vitamn D, vitamn D anal'og g’;‘ 4 }ogen,
est rogen wmbwpass, predni sone, hydrocortisone, ketoconazopEruSpipsficer one .
acetate, and progesterone. 56. A nethod for preventing new bone netastases
in a 10 patient which conprises admnistring to the patient in need
thereof a therapeutically effective anount of an endothelin ET-A receptor
ant agoni st. 57. A nethod for inhibitimgg metastatic gromh in a is patient
whi ch. conprises administring to the patient in need 20 which conprises

adni ni string,to t patient. i t hereof _a .therapeutdically effective
anount  of an4za7rido € %Wt%ﬁdﬁ&eg@g\q& q&nf"’i‘&&rﬁlﬁ %hependo elin

antagonist is an ET,-selective endothelin antagonist.

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

AN
\\V/h\\// \Wr/ﬁ\\n ~ICOOH

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




2 2 SEP 2003

WO 02/11713 PCT/US01/24716
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impedes net bone loss.

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






