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agents, ﬁ‘@hp?étdpémlblcm eHrnyHn®), cORBiing edRInFRiHIng) @IRgpeRtar.

[03] In addition to cunul ati ve dose, age, conbination
therapetiarallp e ffettiypeant@ms bHn ¢omp0556iomh0$rqa'smg ashesttivaingredient a

radi ation from previous cancer treatnment and
vasopfUs§if %hiagoni§ coaipduad, sthelemaseusty 6r gitdesl the anthracycline
administration, and to compositions useful therefor.

BACKGROUND OF THE INVENTION

[02] Anthracycline agents are antineoplastic and used in chemotherapy for the treatment of
a broad spectrum of hematogenous and solid human malignancies, including breast cancer
and leukemia. However, the utility of anthracyclines such as doxorubicin (Adriamycin®) is
limited by cumulative and dose-related myocardial damage that may lead to congestive heart

failure (CHF)."? It has been estimated that up to 20 % of the patients treated with

doxorubicin may develop CHF.?

[03] In addition to cumulative dose, age, combination therapy, hypertension, liver disease,
chest-wall radiation from previous cancer treatment and preexisting cardiac disease are added

risk factors for doxorubicin-induced CHF.*

[04] Despite its known cardiotoxicity, doxorubicin is one of the most widely used

chemotherapy agents due to its effectiveness to prolong the life of cancer patients. It has been
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risk factors for doxorubicin-induced CHF. 4 [04]

Despite its known cardiotoxicity, doxorubicin is one
wo@Rooshe2npst Wi del y used chenot herapy agents dRET/US2008/663374

effectiveness to prolong the Iife of cancer patients.

It has beenestimated that nore than 50 % of |ong-term

survivors of childhood cancer were treated with

estimAEKPatiRbd tharP50 80K 168S-terMl NVAEHS bF Bi1dhobl WRIEEF weldBitted with
of the survivors who were treated with doxorubicin
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lifetime dose of doxorubicin. CHF is chgr acterized by
an incragsed rskuf suddepi deathyandfdeathdrdme aartliac saysesp bl ood,
resulting in fluid retention and detri nental
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strategy of reducing the doxorubicin cardiotoxicity is
resulting i flmdtretehdorearpodatimmentf mioxehotanahactiBation. hi.eft whtswted, CHF
limts the effectiveness of doxorubicin for treating
patientstimve awesrhigh Gortalexarz Damedetingansshdhism)ofitkis doxorubicin-
currently the only approved drug treatnent for

inducddedbfibiodica idMACYGE. TBe bi§ UEBstiveaidiegl OX tlubing Whe beomblcm
very limted benefits. Thus, there is an urgent and

cardlomé/ Cfg?éjh ﬁlth@ st og ﬁé:g rﬂglcfnr B3t 150 ful{]ﬂg tl%r e@tk?ve%ess of

to reduce oxoru I'crn-1n car |o oXI C
t.he t XI C|t wi |l also allow higher doses of

doxo”ﬁ%?(‘& %ﬁtlﬂ {5 BBLaf el y administered to cancer

patients. [07] Vasopressin (also known as antidiuretic

[06] hDEXMRPSanEDHhdcard® RisTUREALIHHE @nBUppRAE 'd?ugoﬁ&{tﬂngﬁ for reducing
synt hesi zed i n the hypot hal anus "supraopti ¢ and

anthragj?’({li%\é-‘?ﬁlalfck& Uérﬁfot&i&lt}%mﬂ R}er% hRf&FodnBrits. & Thus, there is an urgent

and unmet medical need to develop treatments that are able to reduce doxorubicin-induced
cardiotoxicity. Reducing the toxicity will also allow higher doses of doxorubicin to be safely

administered to cancer patients.

[07] Vasopressin (also known as antidiuretic hormone (ADH)) is a small nine-amino-acid
peptide synthesized in the hypothalamus supraoptic and paraventricular nuclei and stored in

the posterior pituitary. Its release is regulated by plasma osmolarity and blood

volume/pressure.’ Vasopressin causes vasoconstriction via V receptors in vascular smooth

muscle cells and water retention via V, receptors in the kidney collecting ducts."
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the posterior pituitary. Its release is regul ated by
pl asma osnol arity and bl ood vol une/ pressure. 9
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in vascul ar smooth nuscle cells and water retention
via V2 receptors in the kidney collecting ducts.
10[ 08] Vasopressin levels are frequently elevated in

[08] C¥assprespiatle® &re fehudlytyiPardtin eaicer patitatst's ‘ayomanéhis, due
hi gh | evel s of vasopressin, is also very comon in
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. vasopressin i.n cancer patiempss..  [09] Studies have )
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) vasopressin. In doxorubicin-treated rats, the
In canggtpaBetis.on of vasopressin and aquaporin-2 water
channel , which transport water froma collecting duct
I Q.t i d t.n_the d cit e} i ted. 17
1091 -SSRk B BB ORI PR RL BB AL TABERAIR: B
i.ncreased sensitivity to. vasopressin. 18 [1 .
doxor%te@&ﬁ{ﬂa&ﬁirﬁf@ G PRt ggeaessi and %@wﬁg&ﬁw fgpmel, which
play an inportant role in the devel opnent and 17
transppt gypies Seinp p coliectpg duids disrladrayrio dbadblaedisipotlationpis gl veted.
channel levels are increased in CHF 9 22 and V2
Furtheambeeg dokastisicinatveateshabbitstene i irsréased ensi@nityep vasopressin.'®
congestion and i nproving synptons in subjects with
CHF. 23' 24 Water retention and system ¢ edeya are the,
[10] ApsRaRnesYidenee SYReETS BIROYFOBLSYR mAviRlGy &t Whagiant foléin the
i nvestigated the potential of vasopressin antagonists
develapgent ogigsBeudl €HA: vasapicesdn ard avaportitg yyajer eblevels are
pronote survival in experinmental animals. It was found

increatddcih OFEE 0P L8 SV Nantdpoalittiast ShaWay bélelitVih dstertifie congestion and
synptons of CHF caused by doxorubicin injection.

mpro 35 Bl SN R0 S5 0GR o VAR e
sjgnificant reduction of nortality rate in

hallmagks @k &@F ci n-t r eat ed

[11]  Previously, a few studies investigated the potential of vasopressin antagonists to
reduce doxorubicin-induced cardiac injury and to promote survival in experimental animals.

It was found that vasopressin antagonists may alleviate the symptoms of CHF'® caused by
doxorubicin injection. However, in a previous study, OPC-31260, a vasopressin V; receptor

antagonist, had a slight but not significant reduction of mortality rate in doxorubicin-treated
rats. > Thus, although these studies demonstrated benefits of vasopressin antagonists in
treating doxorubicin-induced toxicity, the effects were not remarkable. In these previous
studies, vasopressin antagonists were given several weeks after the administration of
doxorubicin. Thus, permanent myocardial injury may have already occurred before the
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rats. 25 Thus, although these studi es denonstrated
benefits of vasopressin antagonists in treating
wa@leoosne2sci n-i nduced toxicity, the effects werBCTHU8$2008/063374

remarkabl e. In these previous studies, vasopressin

ant agoni sts were given several weeks after the

adm ni stration of doxorubicin. Thus, pernanent

initiatiG} 9 Msdprksih Bht‘d?dhiﬁﬂﬂerw enfHot@ALY, nREe I ih Rtbsb BFRIdRs studies

theinitration of vasopreéssin antagoni st therapy.

may n«#ﬂﬁ%@ﬁ? F-%)%oddl@ efovhidd %Eﬁé?es%%ﬁl/ﬁ’&ﬁné{t YshRsh fBa%d Plancer

reproduce an vat ed vasopressin

. _envi ronment often found i ancer. pati.ents. sinc
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vasopressitt may bo idesf for the avabatipre of the thpsapsntic pptential ¥f V; antagonists.
ant agoni sts. SUMVARY OF THE | NVENTI ON [ 12] The present
i nventors hangmmﬂﬁwt?vaEJ[mNTm}@goni st
conmpounds are efrective tor reducing cardiotoxicity
and/or inproving survival in subjects treated with )

[12] aFhaprasoptinverisrs haye Fouad thps wesapsessinrantaghuisbedamenaapgs are effective
treatnents, if the vasopressin antagonists are

for redadin Al ctoaditys andiort iapeaisg yurvivehinsubjects dreated with anthracyclines,
ant hracycline admnistration. [13] Thus, the present

such at BRIMIBIOR, SRR apyOratiiBth flthe Vasdpsheial ddehgonists are
cardiotoxicity and/or inproving survival conprising

BTSSR GO AT
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) present jnvention can be used to reduce

Improyipg ﬁ‘iﬂ‘”ﬁ’é‘r %Pé@ﬂr}sé‘}ga%dé&nlﬂea@g SPRERIESSINGAEFEORISt erpRuRd

) injury, especially heart failure. The methods and .

simultgneapds withan prief to ddmipistrgiéen of aneathraeiclinaageat. syclbes dpxerbicin,
to inmprove survival wth doxorubicin therapy. [14] The

to a papiertsie need therenf. oflse meathedsadmiccohmqontiohiaf the peBpmtas®intion can be
further increases the nortality rate in subjects

used td fe@aécesheotterapytolabeelidd dthsets, Sithihs dbrdiRX AT IeSparially heart
Thus, vasopressin

failure. The methods and compositions of the present invention can also be used to improve

survival with doxorubicin therapy.

[14] The present inventors have also found that vasopressin further increases the mortality
rate in subjects treated with anthracyclines, such as doxorubicin. Thus, vasopressin
antagonist compounds may be especially useful and effective in doxorubicin-treated patients
with elevated vasopressin.

[15] Thus, the present invention includes the following various embodiments.

[16] In a first embodiment, the present invention provides a method for reducing
cardiotoxicity and/or improving survival after an anthracycline anti-cancer treatment

comprising administering to a patient in need thereof a therapeutically effective amount of a
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ant agoni st conmpounds may be especially useful and
ef fective in doxorubicin-treated patients with
Web@sased vasopressin. [15] Thus, the present PCI/ESIND3374

i ncludes the follow ng various enbodinments. [16] In a

first enbodi nent, the present invention provides a

nmet hod for reducing cardiotoxicity and/or inproving
compdsitiot d6apridfrged vaspragihiragyonist 66mptind-crapharmide@adaly Akceptable

conprising admnistering to a patient in need thereof

salt thereb'R AP 8UIVeGRE L ichl iR AEEud T WRlor PhioRARUIRARIsirhRSh of the

conprising a vasopressin antagoni st conpound or a

tically acceptable salt thereof as the active
mﬁmﬂ?ﬁ%&ggééﬁt simultaneously with or prior to

adm ni stration, of the anthracycline agent. |1 In. a

[17] s dBgrgcandssrhadiment the ereseni JRYRILPR PEYYIGes A %ert%v{ %r@erdang to the
met hod according to the first enbodi nent, for reducing

first embedimsnb koraedycing ceediotoxicityt hi rd enbodi nent, the
present invention provides a nethod according to the

[18] f iInstthizdrbmbodivrht, tler presept mvemtgpngprovidesd mefhb8lactordiag to the first
fourth enbodi nent, the present invention provides a

embodIRehO@r REFOVIRERAiwaLL he first enmbodi ment, wherein the
vasopressin antagoni st is a conpound represented by

19] | GhEUbart % Jipfen® B/ BGRY V& dnYpraRAEPE ARINSd 38ldrding to th

[19] thereo@? I%B IF%néH%{ t e%b%g%#éﬁt, %ﬁ% present g fo the
Lnvention.provides a method according to the firs

first iy AR PRI L SR BB GEIER b S PecsbiEl by formula
sel ected fromthe group consisting of, but not limted

(D) or 3 gharmggeptisallnaccepys GQﬂE%Feogoni vaptan, |ixivaptan,
satavagtan,_RMﬂ-351647, RW- 339489, SSR-149415,

[20] Yia 2085 ambodimeny the perscBbinFentionpravides FRefpggudordingio the first
17079166, JNJ- 17308616, VMAX-367, VMAX-382, VMAX-372,

embodif€nts 2h8fzin BB Xastpiesainchniganisnis selbcted foyn the gapipalohsisting of, but
salts thereof.

not limited to, tolvaptan, mozavaptan, conivaptan, lixivaptan, satavaptan, RWJ-351647,

RWJ-339489, SSR-149415, YM-222546, YM-471, YM-35471, YM-218, FR-218944, INJ-

17079166, INJ-17308616, VMAX-367, VMAX-382, VMAX-372, ORG-52186, SRX-251

and pharmaceutically acceptable salts thereof.

[21] In a sixth embodiment, the present invention provides a method according to the first

embodiment, wherein the vasopressin antagonist is a V; selective vasopressin antagonist or a

V1/V, vasopressin antagonist.

[22] In aseventh embodiment, the present invention provides a method according to the

first embodiment, wherein an anthracycline consisting of daunorubicin, doxorubicin,

epirubicin, and idarubicin simultaneously.

[23] In an eighth embodiment, the present invention provides a method according to the

first embodiment, wherein the vasopressin antagonist is tolvaptan.
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[21] In a sixth enbodi nent, the present invention

provi des a method according to the first enbodi nent,
WOR@BAI4264 he vasopressin antagoni st is a V2 sePEDUB2068/063374

vasopressin antagonist or a V1 V 2 vasopressin

antagonist. [22] In a seventh enbodi nent, the present

i nvention provides a nethod according to the first

[24] eRhosthiMbodEtehs prile@ihvend6l ptovitks @@Rehéd Adeerddig to the first
daunor ubi ci n, doxorubi cin, epirubicin, and idarubicin

embodifnBiY WRBERUBE Yas ?éél;inlaﬁtgg&ﬂﬁi iy m&%%ﬁiﬁgaggi it hioridde

presént invention provi dés a net ng to the
vaso SSi ant a

first enbadi.nent,.wherein th e ni s

251 o' o RS At BRSRIS AR AR the firs
.nvention_ provides a nethod accordin o, t fjrst

embodimppe RgHSHN thiyasoprsssin Ratagaisds é%@th%}éssi@%fﬁﬁgrﬁq- s
nozavapt an hydrochloride. [25] In a tenth enbodi nent,

[26] thenmievsathtembpdimentothe presontdeeensionprdvides ageehed sggording to the
the first enbodi nent, wherein the vasopressin

first erabédigient, Stherein the Wasoppdssin ahiagonistis dixivaptan] 26] 1 n an
el event h enbodi ment, the present invention provides a

27] "BtdQRIACGRbEHiIRGT theldi@chi nSéntRARGH 1 8BY methbe keloRdih§ & the
vasopressin antagoni st is |ixivaptan. [27] In a

first eélrewci%%%ﬂt %px%g} fgxg Qf%%op%%gn%%gtgﬂ%t nl,'(s) g%(}? kg provides a

Accor e fir nt, wherein the

vasopressin gntagoni st i s satavaptan..[28] | .
28 iRl iR be et BERRE Ptiviss e rasifofussering o the
a nethod according to the first enmbodi nent, wherein .
first embedimgnlp phetsd he yAsoPgRspinantagenisyis Jolpanian ansithe gathracycline is
ant hracycline is doxorubicin. [29] In a fourteenth
doxorintindi ment, the present invention provides a nethod
according to the first enbodi nent, wherein the
[29] Vasppuassitneabbdigent, e présehbinvagiicarpravided dimethod according to the

ant hracycline i s daunorubi cin.
first embodiment, wherein the vasopressin antagonist is tolvaptan and the anthracycline is
daunorubicin.
[30] In afifteenth embodiment, the present invention provides a method according to the
first embodiment, wherein the vasopressin antagonist is tolvaptan and the anthracycline is
epirubicin.
[31] In a sixteenth embodiment, the present invention provides a method according to the
first embodiment, wherein the vasopressin antagonist is tolvaptan and the anthracycline is
idarubicin.
[32] In a seventeenth embodiment, the present invention provides a pharmaceutical
composition comprising a vasopressin antagonist compound or a pharmaceutically acceptable
salt thereof for reducing cardiotoxicity and/or improving survival from anthracycline
chemotherapy for administering simultaneously or prior to anthracycline administration.
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[30] In a fifteenth enbodi ment, the present invention
provi des a method according to the first enbodi nent,

wWoL@Ba#4264 he vasopressin antagoni st i s tol vapt BCI/HSH08/063374
the anthracycline is epirubicin. [31] In a sixteenth
enbodi nent, the present invention provides a nethod
according to the first enbodi nent, wherein the

[33] VBEQPigeddth ambadiarhs thd redeat ma@ﬁtafm @oddédepharmaceutical
anthracycline is idarubicin. [32] In a seventeenth

comp&mddoﬁﬁﬁfsmgtanﬁelﬁ SRRAMy SMMRINE LRABuRY P VA8Shréssin antagonist

phar maceut i cal OSItIOﬂ conprising a vasopressin
compo%p%g a3l EOAIDY: AP IR RGN SHL Yo ATEAR Rlve

rovi ﬁrV|vaI fron1anthracycllne chenot herapy for
amourgd) #%CV §°i nul taneously or prior to anthracycline

adm ni stration.[33] In an eighteenth enbodi nent, the
[34] pheseineteenih embpdiment, s presensinyhaliorerrevidegapse of a vasopressin
conposition conprising a therapeutically effective
antagoaid uompaindaoragthapmassiical iy egpoatils salicthegpoffod prepardng a
pharmaceutically acceptable salt thereof and a

medlcérh&{twﬂu&ﬂé tatdRkd 6ty W@W&vxﬁ% s@RivanfrbmamyiahdyeBne
[3 In a nineteenth enbodi ment e present invention

chemo?ﬁé?# P adini ﬁ?s?er s"i‘m\iﬁét%ﬁ%? Bt Erafs’ﬂt%t X eﬁlfl #‘c‘ﬁ%@ QUchiQfation.

rmaceuti ca accept

preparin iLity
ndl o | B RESTRIEIION Ef#?ﬁ%@?%h‘?ﬁ@&
chenot her apy for admnistering simultanequs pri or
351 Beuricl SHOUR edeARAT HEIGh Sw VS P S e e
OF THE DRAW NGS [35] Figure 1 shows a Kapl an- Mei er
tolvapBmrivdatesliratdnal ysis with the Log- Rank test of
tolvaptan-treated rats. [36] Figure 2 is a graph
[36] s?igm&ermiﬁta@aplﬁﬂmhﬁﬁg hE résnlty aptodraptanaritmeit sttt dfeg the
after the
completion of doxorubicin treatment.

[37] Figure 3 shows the protocol for the DDAVP (a vasopressin agonist [deamino-Cysl,
D-Arg8]- vasopressin) study of Example 2.

[38] Figure 4 shows a Kaplan-Meier survival analysis with the Log-Rank test of
doxorubicin treated rats.

[39] Figure 5 shows the drug treatment protocol and blood sampling protocol for
determining doxorubicin concentration in Example 3.

[40] Figure 6 is a graph showing the results of the effect of tolvaptan on the plasma
concentration of doxorubicin.

[41] Figure 7 is a graph showing the effect of tolvaptan on the myelosuppression effect of

doxorubicin.



conpl eti on of doxorubicin treatnment. [37] Figure 3

shows the protocol for the DDAVP (a vasopressin
WwW@owRil$L264 deam no- Cysl, D-Arg8]- vasopressin) BCTU2008/063374

Exanple 2. [38] Figure 4 shows a Kapl an-Mei er survival

analysis with the Log-Rank test of doxorubicin treated

rats. [39] Figure 5 shows the drug treatnent protocol

[42] aPgubl A Gagidtonindtheperehtaf®bf figiiehal shoRhing of the left
doxorubi cin concentration in Exanple 3. [40] Figure 6

ventriétlt% laﬁeﬁb%ﬁtaﬁ lﬂ@#g{bﬂt i ihESEhbEs Alechibe m%?f:l‘?c;t of

ol vaptan on t pl asma concentration of doxorubicin.

[41] Fiqure LS. & aph. .show t ef fect. 0
431 ¢ Gbbust & G i Ry B ARy gl Vool ater olvaptan
doxor ubi Ci n’.aé 42%, Fi.gur e q Is a graph showi ng the
treatmgnlip ap dnfEavengusapisetiqgnadelshor t eni ng of the Ieft
ventricle after tolvaptan treatnment in an intravenous
[44] i Riguret 10 argandl shopvirgy] leftivguiriglegend gliasteficastume(wirightadinged in
ejection fraction of the left ventricle after
doxortlitivagebted rats.eat ment in an i ntravenous injection nodel.
[44] Figure 10 is a graph showing left ventricle

45] ePiguf BSkalg thﬂbW[f%/ leRivehticRind difehlichlistaxes whight adjusted in
431 trieéated ratgg%‘p[45] lgure 11 is a graph show ngglﬁeftJ

d I d-di astolic dianeter/weight adjusted in
oxorﬁgiigrtﬁgilegireﬁ@”eat ed rats. [46] Figure 12 shows

el FRAREE s Moplpy oBR i B corvakli MY Sl BBRupes
[47] \?\%i,ggxsgﬁlgp slémg)yg gﬁp?ﬁt@y\é&g%;@ggfte@}ghmep}lehg ’rto i%ve\tls%iggtge%vrge%ﬁer a V; agonist

worsens doxorubicin toxicity.
[48] Figure 14 shows a Kaplan-Meier Survival Analysis e of rats treated with tolvaptan
with elevated vasopressin release.

DETAILED DESCRIPTION OF THE INVENTION
[49] Anthracycline agents are antineoplastic agents used in chemotherapy for the treatment
of a broad spectrum of hematogenous and solid human malignancies, including breast cancer
and leukemia. However, the utility of anthracyclines, such as doxorubicin (Adriamycin®), is
limited by cumulative and dose-related myocardial damage.” Doxorubicin related toxicity
often presents as EKG changes and arrhythmias, or as a cardiomyopathy leading to CHF, as

well as an increased risk of sudden death and death from cardiac causes.®

[S0] The methods of the present invention are suitable for treating an individual afflicted
with any neoplasia/cancer. The neoplastic cells killed by methods of the present invention
include cells of tumors, neoplasms, carcinoma, sarcomas, papillomas, leukemia, lymphomas,

and the like. Solid tumors are of particular interest.
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[48] Figure 14 shows a Kapl an- Mei er Survival Analysis
e of rats treated with tolvaptan with el evated

W 209804406%5i N rel ease. DETAI LED DESCRI PTI ON OF HGHUS2008/063374
| NVENTI ON [49] Ant hracycline agents are antineoplastic
agents used in chenotherapy for the treatnent of a
broad spectrum of hemat ogenous and solid human

[51] nAb ugAHE R She teh@l“dSHRY dcEMPAssePAIS el ldRdell eWk®@indrmal growth
However, the utility of anthracyclines, such as

controg%%c?g%fsiaﬁl QR dY _rpg%vi(éiin thd PotkRE1 B vnbER ol ¥l

se-rel ated nyocardi armage. 2 Doxor ubi cin
..relat toxigity oft esents as,EKG changes. a
probfeichy i <hoesS s 0eF B RshRa g S o et
. Il as an increased risk of sudden death an eat h
in both {hgPERAMERYCTR AR He PeliBRALY, THRSTHB PRUBRETD S IPF?ég?ff foguyan all other
invention are suitable for treating an individual

parts odflid haslyextsidet of thehraineerspigl e9rdancer. The neopl asti ¢
cells killed by nethods of the present invention

i ncl ude .cell s af .tumors, ; heopl as car.cino .

1521 AR R deSortbed REEETR FilRET PSR st GG s tepomic,
like. Solid tunors are of particular _interest.[51] As
lymphgmag beaskeancer; Weringpapces aﬁ@&n-cae?ﬁf&ﬁbmcea@dc@q Is fgeated
~cells whose nornal growth control mechanisns are

with adiagthrgsydihe ageelr eby provi di ng the potential for
uncontrol led cell proliferation. The term "cancer"”

ihcl udes. bot h.beni gn and mal i t . neaopl i
1531 B BFdnaRetiot Bt ofies ABURIRO pERRReRt fgor eatment of
peri phery,. wherein periphery is intended to nean all
mamniyigg Fargige figsysrdapyage BWS&GE%%@CWWQ%% awﬂ%i nal
cord. [52] A "patient" as described herein includes

antineeplastigh sudheas doapmbicisuch as | eukeni a, | ynphomas, breast
cancer, uterine cancer, ovarian cancer or lung cancer,

1541 SRR’ oS Piithelit dp AN RIS ARSIl

revention and at nent of

B

/or t t . . .
cardiog)xmty such as acute heart f{ll?Ul‘C and congestive heart failure and/or cardiac
arrythmias and subclinical cardiotoxicity such as that detected by pathologic changes in

cardiac biopsy and/or blood chemistry or decrease in ventricular ejection fractions.

[55] The methods of the present invention may also be used for the increase of survival of

the subjects during and after an anti-cancer treatment.

[56] In a first embodiment of the present invention, the active ingredient in the method for
reducing anthracycline treatment related cardiotoxicity of the present invention is a
vasopressin antagonist compound. Vasopressin antagonist compounds of the present
invention include, but are not limited to tolvaptan, mozavaptan, conivaptan, lixivaptan,
satavaptan, RWJ-351647, RWJ-339489, SSR-149415, YM-222546, YM-471, YM-35471,

YM-218, FR-218944, INJ-17079166, INJ-17308616, VMAX-367, VMAX-382, VMAX-372,
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manmal i an cardi ac ti ssue damage such as cardi ot oxicty

caused by anthracycline antineoplastics such as
waelooosnu2sci n. [54] "Cardiotoxicity" as used heP@&I/0S2008/063374

enconpasses clinical heart failure, clinica

cardi otoxicity such as acute heart failure and

congestive heart failure and/or cardiac arrythm as and

ORG—%%I?%! ‘fﬁk?ﬁl, %ﬁhﬁﬁ&ﬁﬁ@éﬁyﬁw@éﬁﬁ%l@&ﬁshﬁére&ﬁlﬁ%lt&ﬁ(zj&!epine

ol ogi ¢ changes in cardi ac biopsy and/or bl oo

chem st I [ cecr. ' 1 cul ar ej ection

comp(wlgé)f ﬁ%%%t éje[sgr%e%fﬁ?ﬁejtopygzg%lfs’gﬁé present invention
may al so be used for the increase of survival of the

[57] SVIRjopedsSin Atifapoistasdehpalbihdy ofahe priekdnt dvieAtidn Als@aichuedatbenzazepine
[56] In a first enbodi nent of the present invention,

compotulﬂﬁilﬁ'&tiﬁé’ fctiivﬁﬁ hed iv%brésﬁntaﬂégﬁﬁgﬂ? afhch BEnagshifd &finpounds have

anthracycline treatnment related cardiotoxicity of th

e
L N

resent. i nvention inglude, .but are not.limted.to . .

or are PIFI3 ot Be §asesRior apor R AR Ul of f Srashit invention inchude
sat avapt an, RW-351647, RW-339489, SSR-149415,

but areypat iprisddo compamgs repvesesied by thefodlowingformyladha
JNJ- 17079166, JNJ- 17308616, VMAX-367, VMAX-382,
V6w d) ORG 52186, SRX-251, or pharnmaceutically
acceptabl e salts thereof and a benzoazepi ne conpound
or its salt described in W 2007/074915, etc. [57]
Vasopr essi n ant agoni st cornpounds of the present

i nvention al so incluge beazazepi ne conpounds havi ng

activity as a vasogf ) Qgoni st. Such benzazepi ne
conpounds have acti gi ni ne vasopressin (AVP)
type 1A (V IA) and tApe A (V) receptors (i.e., V1V
2) or are selectivaifor the V2 receptor. Benzazapi ne
conmpounds of the present icesention include but are not
limted to conpounds reprgsented by the foll ow ng
formula (I): Formula (I S

— R3

e
R

wherein R! is a hydrogen atom or a halogen atom, R? is a hydroxy group, or a group of the

formula; --NR°R® wherein R’ and R® are the same or different and are each a hydrogen atom
or a lower alkyl group, R? is a hydrogen atom, a halogen atom, a lower alkyl group, or a
lower alkoxy group, R? is a halogen atom, a lower alkyl group or a lower alkoxy group, or a
pharmaceutically acceptable salt thereof.

[58] In the description and claims, the groups in the above formula (I) denote the following

groups.

-10-



wherein Rl is a hydrogen atomor a halogen atom R2 is
a hydroxy group, or a group of the fornula: --NR5R6
wob@sai426R5 and R6 are the same or different apdI/HS08/063374

each a hydrogen atomor a |lower alkyl group, R3 is a
hydrogen atom a hal ogen atom a |ower al kyl group, or
a |l ower al koxy group, R4 is a halogen atom a | ower

[59] alhy/thatygehn ptoat" denbryve fluatik©xtymgt ehlorine atod, a bromine atom, or an
pharmaceutically acceptable salt thereof. [58] In the

jodine G8RETIRIMAerand | ?lécﬁi'tpwﬁen&&ea SR Shaif of BRnaRADain alkyl group

formula (I) deno he foll ow ng groups.[59] The

having;{] gb' n(}?@%ﬁ%r%%?é,e s%gﬁ o ﬁx%th?l,%ﬁﬁ%ﬂéﬁ@éﬁ%?%bﬂ@%@&ﬁ :Eégpv-\gl}tyl, pentyl,

romn om o
kyl group" denotes a straight chain or branched
orhexyhain al kyl group having 1 to 6 carbon atons, such as
rreth'yl , ethyl, propyl, isopropyl, butyl, tert-butyl,
[60] pEhe QPWCWkQ?@)@PUP'F%BPtCEFHé raig @@lwr@whw ghpin alkoxy group
denotes a straight chain or branched chai n al koxy
havinggt ucdrben atgms, duoh @s oethoay, ehaiys propoxyy isepromxiioxygoxy, tert-
et hoxy, propoxy, isopropoxy, butoxy, tertbutoxy,

butoxﬁ?eﬁtﬁlog?y@r}@&yj@gyyl oxy. [61] The benzazepi ne conpounds
of the tormula (1) and processes for preparing the

[61] g?%%@%%gggﬁyoﬁﬁ%%dsrbfm %gﬁgggang svesdeRlfor P€paring the same

U’S. Pat. No. 7 as well” as in
.the Ja n J - - s of [

o e SER G0 SR BB 5SSy B0RER NI v

. erein. [62] The _ben | ne conmpounds .of formnula .
o in 4 Jopp s FQEUSTPAN GOTRGRY Ao SRUED aAFprRoraied by refefence in

_ pharnmaceutically acceptable acid addition salt with a
their eptiegiykeseiot i cal | y accept abl e acid. The pharmaceutically

accept abl e aci ds include inorganic acids, such as
[62] sThd benizezepiriedonpypdndsodflfomiwda 63 oftheginessphiovéntioachan readily form
hydrobrom c acid, etc. and organic acids such as

a phar@@6duticaldeaddeptable labid@n@aitiohQalt eith a pharmaceutically acceptable acid. The
pharmaceutically acceptable acids include inorganic acids, such as sulfuric acid, hydrochloric
acid, phosphoric acid, hydrobromic acid, etc. and organic acids such as acetic acid, p-
toluenesulfonic acid, methanesulfonic acid, oxalic acid, maleic acid, fumaric acid, malic acid,
tartaric acid, citric acid, succinic acid, benzoic acid, etc.
[63] Among the benzazepine compounds of the formula (I), the compounds having an
acidic group can readily form a salt with a pharmaceutically acceptable basic compound. The
basic compounds include metal hydroxides such as sodium hydroxide, potassium hydroxide,
lithium hydroxide, calcium hydroxide, etc.; alkali metal carbonates or hydrogen carbonates,
such as potassium carbonate, sodium carbonate, sodium hydrogen carbonate, potassium
hydrogen carbonate, etc.; and alkali metal alcoholates such as sodium methylate, potassium

methylate, etc.
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acid, nethanesul fonic acid, oxalic acid, maleic acid,
fumaric acid, nmalic acid, tartaric acid, citric acid,

W@ a®8i1#269 aci d, benzoic acid, etc. [63] Anong PEEUS2008/063374
benzazepi ne conpounds of the formula (1), the
conpounds having an acidic group can readily forma
salt with a pharmaceutically acceptabl e basic

[64] cmaomasiess}hmb%ﬁm c6APRAB O5 formala @eofitRé plesdit dHvexiiciesre

such as sodiu dr oxi de, potaSS|un1hydrOX|de ['ithium

used il ME RO G ccﬁl@klﬁﬁ% g%ﬁiﬁmg& fi€al a{ﬁéer%ratloﬂl KL < pr dfion is prepared

car bonat es or en car such otassi u
SRS TN N L e —
agentsgclglglglge!g;re{grgf; ?p&ff%;tglgtggllu a%?e% s? P th?:ﬁlgg\?i‘ ni: U h%lt%gleﬁreparations

ant agoni st conpounds of formula (1) of the present
can beiselgetnd ifrom arious Serthsiin acdoedanoe withftheadesed viilitiesnand the
pharmaceuti cal preparation. The preparation is
represgitaiyefedndnire wblarg pilinpewddrasalutidns, saspeasions, emulsias sgranules,
such as fillers, thickening agents, binders, wetting

capsul@sg §1‘i}§p%31t&i | {R}RE6R (Q61Rtiosy sispehstdtsSetc.), %H'tﬁ@l"ﬁes , and
The pharmaceuti cal preparations can be

[65] Zlﬁsa?géergéj f({rﬁfiﬂ‘téfkﬁét% W fai’{]ﬁg%gé%}lgg@g{ngt Dfifa oﬂr:l(%lé Eﬁﬁers such as
. ill.s, L suspension
vehiclgsRclogned Yu b %E%gﬁﬁ%gﬁ Dot by S —
i nj ections (solutlons suspensi gns, etc. and t
erythnrqlk@rblt%s]a oiEm @ar@enat@,d(aphn,rﬁrysﬁall%Ff‘éh%osex siliie a%lflee%é’épders
wel | known pharmaceutical carriers such as vehicles
(e.g. weter,ethdnal; pospenolnkiitipde S}{Iglarglucwe@isdmmh starahcselutighy gabatin
urea, starch, xylitol, mannitol, erythritol, sorbitol,
solutioﬁabaibwhﬁahbmﬂih&se,K;hé)lllélc[l methyy Sélhildsieﬁ@taseidnu plossphate,
silicic acid, etc.), binders (e.g. water, ethano

polyvin?il?ﬁ%lfﬂone Sét@? | i S Eramdrs @ AP faR] d6ihdh algiﬂa@er ‘é@ar powder,
ution ge atin solution, carboxylmethyl” cellul ose,

lamlnaﬁﬁ é/w I y’I S oiayc%@%énuéaﬂﬁ)‘la‘lasep&g?gﬁlh#@go?lgﬁbﬁa%@ethyl%le sorbitan

starch, sodi l.nat e, .agar
fatty a01d esters, sod?um lIlaur}‘?l 1%fate stearic onogloycenc{e, starches, lactose, etc.),

disintegration inhibitors (e.g. white sugar, stearin, cacao butter, hydrogenated oils, etc.),
absorption promoters (e.g. quaternary ammonium base, sodium laurylsulfate, etc.), wetting
agents (e.g. glycerin, starches, etc.), adsorbents (e.g. starches, lactose, kaolin, bentonite,
colloidal silicates, etc.), lubricants (e.g. purified talc, stearates, boric acid powder,
polyethylene glycol, etc.), and the like. Moreover, the tablets may also be in the form of a
conventional coated tablet, such as sugar-coated tablets, gelatin-coated tablets, enteric coated
tablets, film coating tablets, or double or multiple layer tablets. In the preparation of pills, the
conventional carriers can be used and include, for example, vehicles (e.g. glucose, lactose,
starches, cacao butter, hydrogenated vegetable oils, kaolin, talc, etc.), binders (e.g. gum
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| am naran powder, sodi um hydrogen carbonate, cal cium
carbonat e, pol yoxyethyl ene sorbitan fatty acid esters,
waodsasmbaur yl sul fate, stearic nonogl yceri de, BCHIS16%(63374
| actose, etc.), disintegration inhibitors (e.g. white
sugar, stearin, cacao butter, hydrogenated oils,
etc.), absorption pronoters (e.g. quaternary anmoni um
arabicpasder, Bagidafthl powdet, pdlatia) @hardl,Gtd.), dnditédra@ra@gNainaran, agar,
(e.g. glycerin, starches, etc.), adsorbents (e.qg.
etc.) afd ﬁ{eQD(%SIn th@?feﬁ&%hoﬁ @Pideom{?ﬁféE QRd E&veﬁt@édapbaﬁlﬁérs can be used

I cates, ['ubricants eg purlfle tal c,

si | :
r or i, r
and 1n§’l[tuﬁgl By %%H‘p? ﬁ’ @1& e%ﬁ/%ﬁ)e@gge?ca%%uﬁg{, ﬂ@h@{%c%lao\fy,clﬁ#her ag:é)hol
the farm ony oated fablet, such. as .

esters, AR v o B EGeg A 1 i a8 BrEbprotipd BT ghareing
coated tablets, filmcoating tablets, or double or

a mixtyd afi the eompgpad of Hisi peesent inventina and dhssabeye 6ATSFS ipi hasd gelatin
the conventional carriers can be used and include, for

capsulex aofdlcepsules lor by dreoxymopylmgthyt odbilodeaapsudes, (HPME capsal,es) in usual
cacao butter, hydrogenated vegetable oils, kaolin,

manndraﬂrﬂtheﬁ)fré‘pa}atlohldﬁ 4GE@iohS, the S(ﬂultﬁfﬁfsa&h@lsibﬁy\@ﬁf suspensions are
tragacanth powder, gel atin, et hanol , etc. ).

Sterlh#ldsdhlﬁtdﬁﬂg @%Pa[ by fadisoloRlP \Q?ﬁ He bIGEHR In th@é)?eﬂaxﬁﬁﬂ of ifse

preparation o supp05|ton
conve tlonal carriers

solutloélga%? gon?)%l}c&/s&sﬁiplsgﬁg 5 (% use gg v%ngﬂ rhliléjrﬁs L}%g ras water,
hi gher aI co est er
ethyl %Yé}‘iﬁop qg@g.p@@ sRe Y“d’éset %‘H&W‘ﬂ‘é"%‘?%@.al‘@lﬁé prexyaied
prepared by charging a mxture of the conpound of
lsostearhlealm*eéemyowwbﬂpn@wr faii agid ovterscand thedikei i Gisease the
gel atin capsul es, soft capsul es or hydroxypropyl net hyl

pharmaadutivhlgsepacaioas hms afsdRiein@apsated sYith sodivsw elhloriée) ghrcosd, or
the preparation of injections, the solutions,

glycerf il a%i a@btn B A SERA6 Pedke Mifen@ [Btohic hhd a9 @lsdbe ildoBporated with
preferably nmade isotonic with the blood. In the

conveRE GRAEAH RS fbuh@fass Endséﬂe%la{?ﬂﬁ  5\18R3va@ e ph armace%tlcal

suspensi ons, th ere are used ntional difuents suc
al coh 0 ene
Prepa%ﬁ%mya?%@nﬁ uPeERpe & ?18%%?&%}3% FHL b, favors
i sostearyl al cohol poI ox et hyl ene sorbltan fatty
sweetepingpeeatseind otharamedieamente I 1equitsd s case, the

[66] The amount of the vasopressin antagonist compounds of formula (I) to be
incorporated into the pharmaceutical composition of the present invention may be selected
from a broad range. Usually, the amount preferably in the range of 1 to 70% by weight, more
preferably 5 to 50% by weight, based on the weight of the composition.

[67] A suitable method for administration of the compositions of the present invention may
be determined in accordance with various forms of preparations, ages, sexes and other
conditions of the patients, the degree of severity of diseases, and the like. For example,
tablets, pills, solutions, suspensions, emulsions, granules and capsules are administered
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phar maceuti cal preparations may al so be incorporated

W th sodium chl oride, glucose, or glycerin in an
w@raany426uf fi ci ent to make themisotonic, and PEHUSI088063374

be incorporated with conventional solubilizers,

buffers, and anesthetizing agents. Moreover, the

phar maceuti cal preparations may optionally incorporate

orally. CThOmjdtEioRdSs ﬁr&rav@ﬁ(ﬁﬁ,gf aMihiMRSed 4161d dHTBSethdr| VA4 Sonventional
sweet eni ng agents, ot her nedi canents, if required.

S
auiliegf Bl 06 £ “BRUR, Bk %’ OB S SlARE A0 D Rinally adpipistered
maceu of the esent tiQon .
alone ﬁdg}tr%rgusggfa&d{lté%cu?a:ﬁg?}fs SLB)rs:BtheC} gh(érelg{r%%ealé?r}eﬁp ﬁ:elfqequlred.
amount preferably in the range of 1 to 70% by wei ght,
Suppoﬁlﬁ?r@s ﬁFee#dél?laﬁFeye‘%‘nt”ét“SG@}@JH?u‘iﬁel ght, based on the
wei ght of the conposition. [67] A suitable nethod for
[68] albind dosage eff tho Masopressia anBgpsti compeundsfofitheepresans gvention may be
i nvention may be determned in accordance with various
selectdddn Asco@flange epthrtas Lsugs, agag 8exeswmd ®thedbohditidrarof the patients, the
conditions of the patients, the degree of severity of

degreeddf%gﬁe?ﬁys of MeWideRRs) dridahe i, &X%aAI€doseaPinahé rangb bF 8.1 mgto
sol utions, suspensions, enulsions, granules an

LooonfiR ehdis (P4 AG00 ol WSt BRTASS e

ent i auxiliary liquid (e.g. glucose, am no

lomn%@PéyBﬂ1 |ons) and further are optionally
adm ni stered alone in intrapuscul ar, intracutaneous,

[69] sVipopresriagnggomst Gommoupds aftBnBigsent divertion mehudgut age not
Suppositories are admnistered in intrarectal route.

- limited ®8plvahtangoszayepteh, dohivaptas dirivapamangrsatayaptam,tor a

conpounds of the present invention may be selected in

pharmacstitalBraeeepbble sdlhthetsd g Furthge RW B 856 7 and 389489; SSR-149415,
conditions of the patients, the degree of severity of

YM- 2215&16dm@’~7?9¥1\46§517ﬁ h?M bie FRPQFSMK amlje1 99866 snd 17308616,
range of O. 1 OOOng/ body per’ day, preferably 0.5

VM%OV%&& %& b@ﬂ/}/&f 72 d@KG 538, Mfﬁ lag.]cy o} Bﬂmtngceutlcally

acceptable salts thereof may also be employed as a vasopressin antagonist in the present
invention.

[70] In another embodiment, the present invention provides a method for treating cancer
comprising administering to a patient a therapeutically effective amount of a combination of
a vasopressin antagonist compound and an anthracycline. The anthracyclines include, but are
not limited to daunorubicin (Cerubidine®), doxorubicin (Adriamycin®, Rubex®), epirubicin
(Ellence®, Pharmorubicin®), and idarubicin (Idamycin®). The combinations of the
invention may include a pharmaceutically acceptable vehicle, carrier or diluent.

[71] The selection of the dosage of the vasopressin antagonist compound and the
anthracycline is that which can provide relief to the patient as measured by a reduction of
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[ 69] Vasopressin antagoni st conmpounds of the present

i nvention include, but are not limted to tol vaptan,
wore@aitasan, coni vaptan, |ixivaptan and sat avaptEOS2008/063374

a pharmaceutically acceptable salt thereof. Further,

RW-351647 and 339489, SSR-149415, YM 222546, YM 471,

YM 35471, YM 218, FR-218944, JNJ-17079166 and

cardiolok3E1B6EEm alivifesy Sk, trédidhent 3fohe aMUIBXibprdverhliEob Bkbdifectiveness of
SRX- 251, etc., or pharmaceutically acceptable salts

the cah¥8 12 ndARY A &{sSPelPEn P k@&ﬂa@oﬁa&?é&%&ﬁﬁ! dkpends on several
antagoni st in the present invention. [70] In another
[ t e iavest o 7 .
fuctorf SRR WiHorerod 3 RleeRled sPULE LA b RS P lbifiration,
atient .a fherapeutjcally effective. amoynt of a .
the agP i, igh! oD PAGER dbS St B foniBinna Tt dhgike.
_.an anthracycline. The anthracyclines include, but_ are
This ieansideradtte e tathimths skillnfdhaartissy andi afic ap Fovjew the existing
doxorubi cin (Adrianycin(r), Rubex(r)), epirubicin
literat§iglrégandieg eich déingromemtud detemiing pptimalbdaster: ubi ci n
(Idamycin(r)). The conbinations of the invention my
[72] | WB¢ préCertlylPhefciroe easobeddih MnAgsRRtBEd &ccvfiihElotthe Gvehtic is
or diluent. [71] The selection of the dosage of the

in ni aneh._ 1710518 | -
L I e e R T

can p atlent ‘as

. asur, b reduct. of cardi ot oxihcity from.. .

amino BRI o R LB BB R R < voleBip Vyantagonist

the effectiveness o; t.he cancer treatnment. As is well
TOlvaRtﬁ%W,eprteﬁeéﬁ%@’aé‘%f‘b‘ ovage fredviSonent depends on several

factors such as the potency of the selected specific

conpound, the node Fdmini stration, the age and

wei ght of t patien the severity of the condition

to be treat 1 A6 i ke. This is considered to be

wi thin the skil the jarti san and one can review the

existing literaft™e Neghrdi ng each conponent to

determ ne optimal dogin ] The pres y preferred

vasopressi n ant agoni . ' : i nvention
va PN
CHs CHa

[73] Tolvaptan generates increased, dose-dependent production of diluted urine without
altering serum electrolyte balance, and without activation of renin-angiotensin system.

[74]  Other vasopressin antagonists which can be used include, but are not limited to:
mozavaptan (described in U.S. Pat. No. 5,258,510, which is incorporated by reference herein
in its entirety), conivaptan (described in U.S. Pat. No.5,723,606, which is incorporated by
reference herein in its entirety), lixivaptan (described in EP 636625 and U.S. Pat. No.
5,516,774, which are each incorporated by reference herein in their entirety) and satavaptan
(described in W0971556, which is incorporated by reference herein in its entirety). Further,

RWJ-351647 and 339489, SSR-149415, YM-222546, YM-471, YM-35471, YM-218, FR-
-15-



tol vaptan. Tol vaptan, also call ed,
7-chl or o- 5- hydroxy- | -[ 2- et hyl - 4- (2- met hyl benzoyl am no

w0 208nz0299 | - 2, 3, 4, 5-tetrahydro-| H benzazepi ne, PCBUS2008/063374
sel ective vasopressin V2 antagonist. Tolvaptan is
represented by the followng structure: C CH CH [ 73]
Tol vapt an generates increased, dose-dependent

218949y DUML076 D664nddi 7308616, WMLAK-36 7, WouA Xed 82 VMY XSENUTR G-52186,
el ectrol yte bal ance, and wi thout activation of

SRX-JANhAY @H&h@&%ﬁiﬁfg%oﬁﬁﬁmr its"dlt debdMBEd YRRAPIRTAITAILS, etc., may

ant agoni st's be used include, but are not

It to; zavapt.a e [ bed | S, Pat. No.
siso bbb et 5 Ve RER PR bl B e B} MohBunce nerei n
ipnits.entirety), conivaptan (described in U S.  Pat.
[75] Neor use ibmedighic; Sirerceted m%a'fl@? éﬂtswax%?wga% inihe
herein in its entirety), |ixivaptan (described in EP
preparg3@eoizhe Fiesopressin patagomigs. compeulszpaording; te thesinecrdigah The
i ncorporated by reference herein in their entirety)
expresatod "pldraneqitiaally stesptbloaalts” inddké botitphawhaddlutically acceptable
i ncorporated by reference hereininits entirety).

acid addifiéh&lts hath6éuficallElact3PiaBIe cattsitc d1@415, YM 222546,
YM 471, YM 35471, YM 218, FR218944, JNJ-17079166 and

[76] éﬁ@%@%%g%ég@g&%gg efROVE artbamt "N PHrein P26 b0 fficient

zoazepi ne conpound or its salt
esari bed in, WoRQ07/.074915, eic.. nmay al so be ! d

amour 87 fl oBPolil 1Y RANRE SBIHTDE: 145h B for SRt By Sy R b on, ot

[7 For_.use in medjcine, pharmaceutically acceptable
a reasoglaﬂ@en%@%%ﬁ@ ra%m?w?we fhangredsl AERenbt "t he

vasopressi n antagoni st conpounds according to the
[77] i Pheesperibia therppeutisabyesf&ictve dosiedevehfuany patticylanpatispt will depend

sal ts" includes both pharmaceutically acceptable acid

upon aadlietyi afifagadstiacladidg fHeaseneritg of theadohytitiaarapitith béthe specific
cationic salts. [76] The term "therapeutically

compc?ﬁ? ?ilixiolldgﬁ(ti,ﬁﬁ@ bptcificAconyeRiol @hipldvell @h@ iife 4p8 of the subject.
However, some variation in dosage will necessarily occur depending upon the condition of
the subject being treated. The person responsible for administration will, in any event,
determine the appropriate dose for the individual subject.

[78] A combination of vasopressin antagonists and anthracyclines of the present invention
can be administered in a standard manner such as orally, parenterally, transmucosally (e.g.,
sublingually or via buccal administration), topically, transdermally, rectally, via inhalation
(e.g., nasal or deep lung inhalation). Parenteral administration includes, but is not limited to
intravenous, intraarterial, intraperitoneal, subcutaneous, intramuscular, intrathecal, and
intraarticular, or via a high pressure technique, like Powderject™™.

[79] For buccal administration, the composition can be in the form of tablets or lozenges

formulated in conventional manner. For example, tablets and capsules for oral administration
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exampld, asodundabry bohifiate) s Tha tabbety cantbemioatat laggording e thethwd ivgll known
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[81] pp(!ryo(f‘%le hﬁﬂ?trﬁlo\ﬁca%hagﬁac%h{ii:ﬁ gbm%gélﬁbﬂléfﬂ‘éﬁ{%@ lfélfrﬁ)f)f solutions,

exanp pot at o staar or sodiumstarch glycollate),

Qr | .t.ing. entse%for xanpl odi auryl. . .

suspergippt e b b SPhn b BuaOTRY BB TABlel g various

. .methods wel | known ) )
excipients such as sodium citrate, calcium carbonate and calcium phosphate are employed
along with various disintegrants such as starch and preferably potato or tapioca starch and
certain complex silicates, together with binding agents such as polyvinylpyrrolidone, sucrose,
gelatin and acacia. Additionally, lubricating agents such as magnesium stearate, sodium
lauryl sulfate and talc are often very useful for tabletting purposes. Solid compositions of a
similar type are also employed as fillers in soft and hard-filled gelatin capsules; preferred

materials in this connection also include lactose or milk sugar as well as high molecular

weight polyethylene glycols.
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in the art. [80] Additionally, conpositions of the
present invention can be fornulated for parenteral
W@eivBN#Lsy at i on by injection or continuous i nfRGT/082008/063374
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syrup,cgmhbtiarsd datural @ens suoh es tragacanthachcingil gigategdaxtran.ssodium
as pol yvi nyl pyrrolidone, sucrose, gelatin and acaci a.
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o t mlk |, i gh I I i gh
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of the present invention can be incorporated into ora
propylengghyeolpanshethalephel; s hreservalijesotrsh a3 methyy or propyl p-
suspensi ons, solutions, emnulsions, syrups, or elixirs,
hydrofybenzoatengidesorivoacdy &he lifaid forna inovisclcthe tcampbsitortishefdhe present
conmpounds can be presented as a dry product for

inventfodnaiy bdintSpomitdd foradfinisiatioh bRilly Bd bl ajb&ionahélGleaqueous
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soluticglg f%ﬁ@ﬁl‘y %@%ﬁet@ %%E,Vaﬁﬁeo& W Ri128speHSiBR hd HaRFEN ERulsions with

cn as sor

ed |
@s sorbitol

edible oils such as cottonseed oil, sesame oil, coconut oil or peanut oil, as well as elixirs and
similar pharmaceutical vehicles.

[83] When aqueous suspensions and/or elixirs are desired for oral administration, the
compounds of this invention can be combined with various sweetening agents, flavoring
agents, coloring agents, emulsifying agents and/or suspending agents, as well as such diluents
as water, ethanol, propylene glycol, glycerin and various like combinations thereof. Suitable
dispersing or suspending agents for aqueous suspensions include synthetic and natural gums
such as tragacanth, acacia, alginate, dextran, sodium carboxymethylcellulose,

methylcellulose, polyvinyl-pyrrolidone or gelatin.
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[86] ATh®cdmbiaitions ofthis eemimoanakssibe adntisigortdih pamndral form. For
ant hracyclines of the present invention can also be

parentB@Mhdth a6, isBlufiofPM SeQinheet geh@asicor§if hgitoat pRpyRHE Elycol
as a slow release or a fast release fornul ati on. Suc

can be egﬁ};l[)fédl QYVEI? LEasHlel ﬁéﬂ'ﬁls @I)lluﬂgﬁ s Kthd B&ir&s g&? H%ECNHEP 13018ble
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salts. Iéucc:h aquegust slz) rons léarll e sur%agl bu?feredt, if necessary, and the liquid diluent

first rendered isotonic with sufficient saline or glucose. These aqueous solutions are
especially suitable for intravenous, intramuscular, subcutaneous and intraperitoneal injection
purposes. In this connection, the sterile aqueous media employed are all readily obtainable
by standard techniques well-known to those skilled in the art.

[87] Methods of preparing various pharmaceutical compositions with a certain amount of
active ingredient are known, or will be apparent in light of this disclosure, to those skilled in
this art.

[88] Pharmaceutical compositions according to the invention can contain 0.1%-95% of the
therapeutic agents of this invention, preferably 1%-70%. In any event, the composition or
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ability of tolvaptan to prevent toxicity, tolvaptan (10 mg/kg orally) daily was given to one
group of rats (Tol+Dox). Another group of rats was given vehicle only (Veh+Dox). To test
the ability of tolvaptan to reverse the toxicity, tolvaptan (10 mg/kg orally) daily was given to
one group of rats, starting after the completion of doxorubicin administration (Dox+Tol).

Another group of rats was given vehicle only (Dox+Veh). Table 1 summarizes the group

designations:

Table 1: The treatment groups for the model of intraperitoneal injection of doxorubicin.

Dox: doxorubicin, Tol: tolvaptan, Veh: vehicle.

Group Name Drug Dose Number of Rats

Doxorubicin was injected 6 times
(2.5mg/kg each, intraperitoneally) during a
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[89] The two different conpounds of this invention,
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The rats were observed for 12 weeks. Survival was analyzed using Kaplan-Meier survival

analysis with the Log-Rank test.

[92] Figure 1 shows that the mortality rate was significantly reduced by tolvaptan
treatment (p<0.001).
[93] When the treatment with tolvaptan was initiated after the completion of 6 injections of

doxorubicin, the protective effect of tolvaptan was largely lost as can be seen in Figure 2.
There was only a small delay of rat death by tolvaptan. In the two groups of rats given
doxorubicin and tolvaptan and the rats given doxorubicin and vehicle only, a total of 24 rats
received doxorubicin injection. However, after the completion of doxorubicin
administration, a significant number of the rats appeared very sickand it was considered that
even an effective therapy might not be able to reverse the injury in the very sick rats. Only

10 of these rats were selected to receive tolvaptan (5 rats) or vehicle (5 rats) treatment.
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in preventing doxorubicin caused nortality if
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ability to reduce nortality is largely lost if the
treatnment is only initiated after the conpletion of 6
Examples; upbi cin injections. Thus, a novel finding of this
study is that vasopressin antagoni sts need to be given
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(deamingtGysd{ DDEAWPasOpressin)yer @yislal was Accgmpdisiogoir st ax) ospetic
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rporation, Cupertino, for 14 days. The protoco

)
far, 1hisnstu i own in H agur . n .
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h t [
minipgmg @a(s: 9rgp121r(1)tled rsglgc%tarr]lggusiyh eTl?eas amsc%ﬁlgi)fr%lcs had the same surgical

procedure but with only saline in the minipump. The rats were then divided into two groups:
one with six intraperitoneal injections of doxorubicin (2.5 mg/kg) during a 13 day period, and
one with injections of saline. The rats were fed with liquid food throughout the experiment.
With the continuous infusion of DDAVP, liquid food feeding increases systemic volume

overload and edema, conditions often observed in CHF patients.

[96] Supporting the detrimental role of vasopressin V; receptors in doxorubicin-induced

toxicity, DDAVP statistically and significantly increased doxorubicin’s toxicity and
significantly accelerated the death rate from doxorubicin compared with that of rats treated
with doxorubicin alone rats (p<0.001, Log-Rank test) as shown in Figure 4. Thus, in patients

treated with doxorubicin, elevated vasopressin levels may further aggravate the toxicity.
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I njection of doxorubicin with vehicle or tolvaptan,
the plasma concentrati on of doxorubicin was
doxonr?r&eglslwed. Figure 5 shows the drug treatnent protocol

and_ bl ood sanpl i.n rot.acol for this study., [98] As
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cell proliferation). Mel osuppression was used as an
inhibit RAFolEratiBE afPhiti-Eahcef efHRK AIHAPEANTHId Rot affect the myelosuppresive
effect of doxorubicin as shown in Figure 7, which shows that a thirteen-day treatment with
doxorubicin significantly reduced total white blood cell (WBC) and lymphocyte (LY) counts.
Blood samples were taken after 1 or 13 days of treatment with doxorubicin. The decreases in
blood cell counts were similar between vehicle- and tolvaptan-treated rats. One day treatment

with doxorubicin did not affect blood cell counts.

[100] These results suggest that tolvaptan is unlikely to affect the anti-cancer effect of

doxorubicin.

Example 4

[101] In a clinical setting, doxorubicin is administered intravenously to cancer patients.
Furthermore, the major side effect associated with doxorubicin treatment is cardiac

dysfunction and development of CHF. Therefore, the effect of tolvaptan on CHF was
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given daily
[104] Control rats were not treated. For groups 2 and 3 with doxorubicin treatment, rats

were given three injections intravenously of doxorubicin (3 mg/kg each) every other day
(total dose of 9 mg/kg). A lower dose of doxorubicin was chosen in this experiment
(compared with the dose in Example 1) to allow the development of CHF during the 10-week
period. Rats were given either vehicle or tolvaptan (10 mg/kg) daily starting on the first day
of doxorubicin injection. On the days with co-administration of doxorubicin and tolvaptan,

tolvaptan was given by oral gavage 45 min prior to the intravenous injection of doxorubicin.

[105] Cardiac function was evaluated using echocardiography (Vevo 770, Visualsonics Inc,
Toronto, Canada). Echo images were taken once a week for 10 consecutive weeks. Rats were

anesthetized with Isoflurane and parasternal long and short axis echo images were recorded.
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period. Rats were given either vehicle or tolvaptan

(10 ng/kg) daily starting on the first day of
waelooosnu2sci n injection. On the days with PCT/US2008/063374

co-adm ni strati on of doxorubicin and tol vaptan,

tol vaptan was given by oral gavage 45 mn prior to the

i ntravenous injection of doxorubicin. [105] Cardiac

Offlind M®sisUT BRBaceAbiA B clid RectRBNAE Fadii GOhdRBIing Vaidanatomic
770,” Visual sonics Inc, Toronto, Canada). Echo I nmages

: ; t .
data of B8 B o i e A B P R B AR A iy e
nd short .axi s ec [ es. . were.recorded. Xflj.
10-wederpdy B ppe Rl EREB R B e M St l
fraction shortening) and anatom c data of the heart
[106] (R&4up§d diastolic dianeter and volume) were perforned.
At the end of the 10-week period, cardiac
contractility (LVdp/dtmax/ip) was neasured invasively.
[D@a preRussented:as Mgaan afla (ﬁﬁ@géh desiyagignv/Paroruggin-treatment
(standard derivation). Doxorubicin-treatnent
progreguivedy deséased Yot dractiasd dhdrteningf and e dctina Krastior efghé lefi entticle,
ejection fraction of the left ventricle, indicating

indicatit@¥dartifailire 48 shésm $PWirds '8 and S TeR/aftad Bignicaidy agrbad
significantly inproved cardiac function and sl owed the

. . mginstl il In addition to
cardla‘ggl\rﬁgﬂllac ys?ﬁ%dc@?g%‘?el%%dégﬂg o?il eI': al so include
renodeling of the left ventricle: chanber becones
[107] |laragditioand catillaatdgsfundtivneballmdEk hof CHEglsogndadaresivdelng of the
that left ventricle diastolic volunme and di aneter were

left veRFioRF El5amhbee biconis N &esiethdlilatbdX e, Hchd freading dita slsowed that
shown in Figures 10 and 11. Tol vaptan sl owed the

left veh BRG] WIGHE SR di%%lgf%l‘ uﬁ&é@%é%@sl@m&ﬁgﬂ By doxorubkicin-

neasur enents were perforne he end of the 10 wee

o ot e S o R R

pressure at the LVdp/dtmax, was higher in the

[108] tIak Y@ nddyaahROnéRtenRanpadre geMbrinkedidd de dnd dfftige 10 week
vehicle-treated rats as shown in Figure 12.

period. The contractility index, as defined by the normalization of LVdp/dtmax to

instantaneous LV pressure at the LVdp/dtmax, was higher in the tolvaptan-treated rats

compared with that in the vehicle-treated rats as shown in Figure 12.

[109] Example S
The present inventors investigated whether tolvaptan can improve survival under a
sustained activation of V, receptor (by continuous infusion of a V; agonist DDAVP)

condition in rats treated with intravenous injection of doxorubicin. This condition may be
relevant to certain cancer patients who have elevated vasopressin release and are undergoing

chemotherapy, such as with doxorubicin.
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[109] Exanple 5 The present inventors investigated

whet her tol vaptan can i nprove survival under a
wWGeoEBAi42ed activation of V receptor (by conti nRXUES2008/063374

i nfusi on of a V2 agonist DDAVP) condition in rats

treated with intravenous injection of doxorubicin.

This condition may be relevant to certain cancer

[110] miiivb eRdups W fatdave saldeatpdrdhy Eﬁ;&iesbrfbeﬂ RBREuANIB. Bal were
under goi ng chenot herapy, such as

1ntrav&%ﬁ§ig H’nge&écpwﬁti'l :hg(%oﬂmngggd‘lg&glf_g tlfn%g §né’éeer (StHQ‘ d%g f8liotal of

t ocol escri I gure S wer

oA SRR S e S W WP v

same as descrl bed rou Dox + .
and thPIRTPEOHRS %%HA\Y&#T@FX S apdminbicrsatoh g me kel once daly
( Dox+DDAVP+Tol ) was admi ni stered tol vaptan (10 ng/ kg)

An osmogemdzEptuyp (Afusosnmter 0. 16ipihp ARBE{Ti méded 2006, AdtBA (DrpoBation)
m /h, ALZET nodel 2006, ALZA Corporation) was

was lmmh@d]inee@ch Fat €8 Cddntidlous Aib&RHeb I IARRKIchUTA Ui 6ODBA VP (a
i'nfusion of 1 ng/h of DDAVP (a vasopr essin V2 agoni st

95,‘?? §t§/? I I[11] The

vasoprk mﬁg%é &r‘[a?ﬂllr} 1 Iﬂfg}% ga%lﬁ \[Nn |]n Fi gure 14.
V\hl | e i nfusion of DDAVP nmde the doxor ubi cin very

[111) t Bhé KaplagMeaersSutvied Amalgsinisakewn iroFigayet B While infusion of
significantly inproved survival. These data suggest

DDAVINA{adé iR doR¥iubidiy véty t6lax efidiitscdisd inS2 fedlanteehptihd@imificantly
el evated vasopressin condition. Tolvaptan nmay be

1mpro§e?ips%?\h%ll Yhéde ﬁgtlélsu%%s fﬁ%@ t(g(%‘l e og(bﬁbic?ﬁ(isce'nh c'eﬂ‘ under

cancer patl ent S WM el evat e ressin.
ti on SCi i fi n d
elevat%qzj%a}spgrgﬁl &gl,] VaRER é‘}aéﬁ je egpec?ahqf ﬁll ?on%g{ri%eodr g([%l‘ué)wm
refer ence | n té}el r entiret It shoul d be
toxwlt&fﬁ%lé@?%%‘”@fw‘gb pwaied YSPPIERUN-f or egoi ng rel ates only

to preferred enbodi nents of the present invention and

[112] tnﬂgph{éﬂﬁegg gpﬂéafubﬁ@tsbe 1Q4n. &ﬁ&ﬁtﬁu{aﬁ@m&ﬁyn@ﬁtmq%erem

ose nary skl in the art
are hereby incorporated by reference in their entirety. It should be understood, of course that
the foregoing relates only to preferred embodiments of the present invention and that
numerous modifications or alterations may be made by those of ordinary skill in the art

without departing from the spirit and scope of the invention as set forth in the appended

claims.
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CLAIMED IS: 1. A nethod for reducing cardiotoxicity

and/ or inproving survival from anthracycline

chenot herapy conprising admnistering to a patient in
WHATISCCLAEVED IS therapeutically effective amount of a

conposi tion conprising a vasopressin antagoni st

conmpound or a_pharnaceutjcally acceptabl e salt .thereof

ak t heAdrethedbior pesfusimecatdiotgigity pad/er SEPLVIAY EAR

with or prior to anthracycline adm nistration. 2. The
anthragysiine dheyhiothérapyrcamprising adsoimisteripgdargatierdin néadythergof arhe

met hod of claim11, for inproving survival. 4. The
therapemicalig efféctiie airouht ofhehngiositioh @ ompRisipp @sabdpréessincgapoaist

is a conpound represented by formula (1): Formula (1)

compdﬁﬁg ro? b BhiHndcSutftally d6QERBIALR @Pié?éof‘%s Rl R408 1@?&iﬁnt Réintifistered
a hydroxy group, or a group of the fornula: -

erent and are each
Slmult%hﬁ){lg&c%@n%{bglr%r Bof&ghlltagﬁe&gq??ﬁ{m%lgép, R is a hydrogen
atom a hal ogen atom a |ower al kyI group, or a |ower

koxy..gr ou al ogen at a | ovver al kyl
Zéoup ‘6%96%1 &89\@?013111%25({} é‘?dg’ﬁlﬁl Wraceutical ly
acceptable salt thereof. 5. The net hod of claiml1,
wherein the vasopr essin antagoni st is selected from
the gr n o t ol vapt an, .npzavapt an,
gm vaﬁ‘%‘l‘g‘f‘} 3‘1"59? B’?a\ érBPr:Q\‘/E‘&SHFV}V _ 351647,
RW- 339489, SSR-149415, YM 222546, YM 471, YM 35471,
YM 218, FR- 218944, JNJ-17079166, JNJ-17308616,
VW 3o m¥W‘o§8&m YMiKerdifdhe ﬁgégﬁnta%ﬁsﬁ@é c@fowhd

re}gesen{rg% 1S lIX acceptabl e salt thereof

Formula (I)
R
_ ]
A
R! |
C===0
%
[
27

whereinR' is a hydrogen atom or a halogen atom, R? is a hydroxy group, or a group

of the formula: --NR°R® wherein R® and R® are the same or different and are each a hydrogen

-30-



6. The method of claim1, wherein the vasopressin
antagoni st is a V2 selective vasopressin antagoni st or
W@ 2088ML26% asopr essi n antagoni st. 7. The net hodP@F/U8L088/063374
1, wherein the anthracycline is selected fromthe
group consi sting of daunorubicin, doxorubicin,
epirubicin, and idarubicin . 8. The nethod of claiml,

atom oMadbRENalk1gry@s ®3Nes ﬁj/dira%dﬂ AGAN Bilogéh dtehyapivan alk§l group, or a
The nmet hod of claiml1, erein the vasopressin

Cctod .
over RELPERLELR' 5 TRERLARRD SO Qo AR P00 or
h coni.vel t an h%tgro F oride. 11. T_he met hod of claiml1,
pharmggCUEd!y 4o EP 38% S§EPH ant agoni st is lixivaptan. 12.

The method of claim1, wherein the vasopressin
apt agonj st i s satavaptan. 13, The net.hod of .cl.ai
Sher o s method SEpRE S Rhéreitte Hroproru ABPgapTR SR from
the anthracycline is daunorubicin. 14. The met hod of

the grayipedonsistingpiep bpptanifaozAxapipR.€8ivaPtant lhg vinta, sjtavaptan, RWJ-
tol vaptan and the anthracycline is doxorubicin. 15.

35164 THRWIEX319489, BISRe 1 404116 1 Y MARZE AN Y MR 7 1, A8dpt5d3 & ¥M-218, FR-
antagoni st is tolvaptan and the anthracycline is

218948 PINJUDIOTO 166, FRJ-1TBE86TE! DA RI36¢] MR YL.3 8RN EMAX-37REORG-52186,
vasopressin antagonist is tolvaptan and the

Sm-ﬁltﬁﬁ%%%muéiéall:y%é |ifd Suit thdreof® Phar maceut i cal

conposition conprising a vasopressin antagoni st
conmpound or a pharmaceutically acceptable salt thereof
for reducing cardiotoxicity and/or inproving survival

;ém ? ﬁegrglgﬁ%g lolg El%lgg Hg{%ﬁ%rgﬁ{tﬁé’ xésofp?erssig%n aglor?ltstelg a 2 selective

vasopressin antagonist or a V/V; vasopressin antagonist.

7. The method of claim 1, wherein the anthracycline is selected from the group

consisting of daunorubicin, doxorubicin, epirubicin, and idarubicin .

8. The method of claim 1, wherein the vasopressin antagonist is tolvaptan.
9. The method of claim 1, wherein the vasopressin antagonist is mozavaptan
hydrochloride.

10.  The method of claim 1, wherein the vasopressin antagonist is conivaptan

hydrochloride.

11.  The method of claim 1, wherein the vasopressin antagonist is lixivaptan.
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ant hracycl i ne adm ni strati on.

WO 2008/144269 PCT/US2008/063374

12, The method of claim 1, wherein the vasopressin antagonist is satavaptan.

13.  The method of claim 1, wherein the vasopressin antagonist is tolvaptan and

the anthracycline is daunorubicin.

14.  The method of claim 1, wherein the vasopressin antagonist is tolvaptan and

the anthracycline is doxorubicin.

15.  The method of claim 1, wherein the vasopressin antagonist is tolvaptan and

the anthracycline is epirubicin.

16.  The method of claim 1, wherein the vasopressin antagonist is tolvaptan and

the anthracycline is idarubicin.

17. A pharmaceutical composition comprising a vasopressin antagonist compound
or a pharmaceutically acceptable salt thereof for reducing cardiotoxicity and/or improving
survival from anthracycline chemotherapy, for administering simultaneously or prior to

anthracycline administration.
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