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WD 2004/ 073716 PCT/ JP2004/ 002085 1 DESCRI PTI ON
METHOD FOR TREATI NG SEVERE HEART FAI LURE AND

MEDI CAMENT THEREFOR 5 TECHNI CAL FI ELD The present
VREMOTTR6 rel ates to a method for treating Ber§H604/002085
heart failure with a nmedi canent conprising as an
active ingredient a benzazepirle conpound, and a

medi cament 10 useful therefor. Mre particularly, the
present invention relates to a nethod for treating
sever heart failure conprising admnistering to a
patient in need thereof XESCREPEPENtically effective
anmount of a benzazepi ne conmpound of the formula (1) :
R2 i I R\ N CCOR3 R4 NHCO 15 wherein RL is a

hygtragen I n ato R2 is a hydroxy

group, orﬁ%{)g}?%ﬁ‘pﬁ% t%%%%?nﬁﬁ@é?w- NRSREREh 8} NMERBICAMENT
amgrREragke the sanme or different and are each a

hydrogen atomor a |ower alkyl group, R3 is a

hydrogen atom a ~lI~I~ H | Il 101 OF I 'l IM
~I1~ *000002* WD 2004/ 073716 PCT/JP2004/002085 2

hakEogencat omed | ower al kyl group, or a | ower al koxy
group,
The present invention relates to a method for treating

severe heart failure with a medicament comprising as an
active ingredient a benzazepine compound, and a medicament
useful therefor. More particularly, the bpresent invention
relates to a method for treating sever heart failure
comprising administering to a patient in need thereof a

therapeutically effective amount of a benzazepine compound

of the formula (1):
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wherein R' is a hydrogen atom or a halogen atom, R? ig a
hydroxy group, or a group of the formula: -NRSR® 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
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- prevention and treatnent of car

R4 is a hal ogen atom a |ower alkyl group or a |ower

al koxy group, or a pharmaceutically acceptable salt

t hereof . The present invention provides further a
WOIPU4EM 5 for the treatnment of the severgchHHBhosn0208s
failure conprising as an active ingredient the above
benzazepi ne conpound (1) as 2wl| as use of the above
benzazepi ne conpound (1) for the preparation of a

medi cament useful for the treatnment of . severe heart
failure. 10 BACKGROUND ART It is known that the

DA D iATEme ofpRIRIS 2k WhalTols nut aa (Iweraw koxy group,
Vs Q r%s?lii antagoni stic activity and are useful as a
vasodi Pat'd ?g?R/p%tcghsiavéOH&énﬁ,lkﬂl WENE mgentloweT alkoxy
P et_.aggregation jinhihitor, etc. (cf. WO 91/05549,
L%%@'Pé)tre%t ngn%%%‘?u@f&l Y GCcpRtabte 53alt53hedEs .

JP- A- 064 d , further that those_ conmpounds are

al so S%%f QEgassfﬁ;l%n BITECH BIEGSS stuq 042 oretdpament

argratifa ing-agent (WO 94/18975, U.S. Patent
5, 827, sa%r,etafatﬁgéte Fa?ﬁgdsé Bt it B dUtgerpmprising as

akP- ActS: : ierg i.sease treating agent
ng- A- 18%%%9%?,@%%%%%??‘6?c%eﬁlza""gzgﬁt‘-ne cotlpodad (1) as

(90 S0 oot SSRGS 1D HIE one

tiheeganiatddnStort es meveEahdiet PAgh rh Y0 sdgcages,
reflected by a 50% reduction 25 in age--gtg%ci I|'a‘e?c"“tment of

moEvedd thpeatkoffathonary artery di sease WO 2004/ 073716

PCT/ JP2004/ 002085 3 (CAD) (Anerican Heart

Associ ation, Heart and Stroke facts: 1996 statistical

suppl enent, Page 15), the preval ence of heart failure
KeREWNBt BREi | y i ncreasing (Massie BM Shah NB, The.

heart failure epidemc, Curr. Qpin. Cardiol. 1996, 5 :

11: 22E%22%Y . XFAVR thagpsthe | eehpaaepimal tonpotihes agimgthe

e, 1) PRRYL AL LoD An e greater L ongevi Y, of S8
_ gonistic activity and are
useful as a vasodilator, hypotensive agent, diuretic agent,
platelet aggregation inhibitor, etc. (cf. WO 81/05549, U.s.
Patent 5,258,510, U.S. Patent 5,753,677, JP-A-6-80641) and
further that those compounds are also useful as an oxytocin
antagonist (WO 94/01113), a cataract treating agent (WO
94/18975, U.S, Patent 5,827,862), a cerebral edema tréating
agent (JP-A-8~157368), a Meniere's disease treating agent
(JP-A-10-120592), or an antiulcer agent (JP-A-T7-188021).
Despite significant advances in the prevention and
treatment of cardiovascular disease in the United States
over the past two decades, as reflected by a 50% reduction

in age-specific mortality from coronary artery disease
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Approximately five mllion individuals currently have
chroni c congestive heart failure, and it has been
estimated that 400,000 new cases of heart failure are
woegmisesde each 10 year (Massie BM Shah NB, Fofisy8aidozoss
failure epidemc, Curr. Opin. Cardial. 1996,

11:221-226). And approxi matel y320% of the patients

need to be hospitalized each year for worsening of

the di sease state ("Cardiuni, published by Decision

Re ce 1998)) . 1t has been shown that 15

apg%g?gi 3 PGP pafFEREsahlen et faaid Wieottice facts:
Wi 1 dud ears af their diagnosis (Konstam M Dracut
K,IJ)B% e?éﬁé,/léétca _S’uq.%'lﬁqenftai IRA%e Bval ubhé oprévidllence of

caf&of fagient ith left ventricular dysfunction,
AHCRP Publ illcl:lgtgi g‘%‘w NOS SR £ 1Y RBekea$ied (WMR)ssieUSM, Shanh

Deypsyr t¥inty of -+Heals t nd Hyman Service; 20 June 1994)
In the United t%tu]ég, QPﬁCLéa&b%’t TR r QRditng Jaediol. 1996,

faiiwza-lz@ss)bee@hggt'&g% to, in excess of $12 _
billion annually and asg | ggllgegl%?o H5SUltoRE the aging of

exteudisngopasa6ion &A@ 84l es_.and .
productivity (Levitz KR, ¢ ggﬁgér;@%v%’?@@ePatlents.

alApprdatimanal yheai v expendhf ur £84;,4990, MO
2004/ 073716 PCT/ JP2004/ 002085 %’Qdﬁfe"%%t%%léar SUEFfnREYy have
199%oniy: 20ngdst Granneld rdB1uBEi SLOW Agm.c. .

[ g:rphaag &%1;) heart failure in the United l&ﬂvgltae%%%efli fEtimated
f i00f 8P8nhewappseacht Hedde@mrtailiwpg Thran

1994, 13:107-12). The cost of hospitalizati oﬁgg?%{’fsee% each
exX(CEEddMe9She | Bl orfial GBanehe H8ar BristawdVRp: EepOM Sypy
i npact of heart failure in the United States: tine for

a pdinf'f@Féﬁ%ojapp]r%%h_,llJ.ZZE:leaﬁﬁ) Lurkndraansphkank td 99408 of
13,107 %Z%.tl—leart failure can be defined as a conpl ex
cl'Tni cEFIB 8y ntf e thakrt erispddabyzabnoeasihi tyesr for

nic

ofuorebh ;s yentrd cul ar ..function and neurohor nonal

regul at f‘%ﬁ ovj\EI/hi oK i ALPERAe cavate ("Cardium”, published by
Decision Resources (1998)). It has been shown that

approximately 50% of patients with heart failure die within
5 years of their diagnosis (Konstam M, Dracut K, Baker D,
et al., Heart failure: evaluation and care of patiehts witﬁ ;
left ventricular dysfunction, AHCRP Publication No. 94-0612,
Rockville (MD): US Department of Health and Human Service;
June 1984) .

In the United States, the cost of treating ﬁeart
failure has been estimated to be in excess 0f $12 billion
annually and as high as . 5§30 billion, excluding costs
related to lost wages and productivity (Levitz KR, Lazenby

HC, Cown CA, et al., National health expenditures, 1990,
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~.result in effort intolerance, fluid retention, and
reduced |ongevity. The heart failure is. classified
“KFQOVHEU?% heart - 15 failure" and "chroni c hear PCT/AJP2004/002085

failure" or "chronic heart failure in acute

exacer bation" based on the cliical synptons and the

di sease course. The therapeutic. neasures for heart

failure are entirely different dependi ng on the

conditions, i.e.. 20 whether it is in the. chronic

Hphasd Garen Rie Rewut &99iasd3:Re-5he OreanmeIl Qthh@rlstow
‘chronic heart failure, it. is treated so as to

MRe| Egsgiontbe iepact of hesatt fBhlloee SyNRRQMBHO-4Q States:
maintain.in the stable state so that the synptom does :

thoe fald 4 MDEférent cappabhchai lUERAdrt agt e 'J?J?’anspl ant
exacerbation. On the other hand, when the patlen

193} s id:aoThrani c heapt f@bg@redfwzggg talizats '
exacerbation, the synptom WD 2004/073716fyl alizatiom alone

eRETEIB2004/ 002085 0n5 MBY cBASSIZA! Y J@hang%l%gBW' MRi Of & conomic
‘the worse and there is threat to i'fe e,

ifpastt s MeawRoifdilitel $n NERESHALY O 4 P kime .fér a
i fe-saving neasure by tenporarily control

- abrearBnandbheed Ay e%SUﬁSaP{‘dg?BQ{B ”’rf‘éﬁé}tﬂgnf. ig 4o 131 107-.

cardiotoni.c drug so-as to nod
1xZ) ini.cal synptons, in henodynam c viewpoint, by .
i ncreasing - cardi ac output, decreaS|ng |ntravascular,

o1 HLELON OB, cand ckeelg rE0, DLSRILON et

Si nce nost . eart ures ca

) S, | |
i ORLARKa A6 SYIRLOTE, CR0LR0N: "rt#%@éf Yot Crontpicutar
' | d t eppor ar
Ao e 2?1%%{%% RS o emR ek (e turn can

. ter ossible t L
afﬁﬁﬁﬁgneﬁt%%ﬁﬁgﬂi £a$?§8 ﬁgré&¥9§5r§ Ppgéoﬁepéﬁﬂin53du09d
ldﬂbé@gﬁﬁus condi tions 'such as the kinds-of . o

The heart failure is. classified to "écute ‘heart
failure"™ and "chronic "heart failuréﬁ or "chronic heart

-failure in acute exacerbation"” based ‘on the' cllnlcal

" symptoms and the disease course.

.The therépeutic_ measﬁres for heart failure are
entirely different depending on the ;conditiﬁns, i.e.
whether it is in the.chronic'phase_or in the.acute phase.
For the treatme@t of the chrénic heart faiiure, it  is
'treated so as to release the remaining heart failure

symptom and to maintain in the stable state so that the

symptom does not fall into chronic héaft failure in-acute
exacerbation. On the other hand, when the patient falls into

chronic heart failure in acute exacerbation, the symptom
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under |l i ne di seases,
ef fecti veness
Besi des,

the patients

of therapy,
somet i mes unexpectedly suddenly

wioeposevems Whi | e t hey have

course

have bad prognosis as to the Igfe.

severity of the disease,

and |iving environnent.

been in the favorghl
, . 13P2004/
of recovering. The patients 20 of heart "&alq 3?2385

statistics by Fram ngham Study in the

i ncluding the data of al
heart di seases,

t he 50% survi val

According to the

U S A

patients suffering from
rate i s shown in

alf6dt RPSSiddns chamee onseidlf tbe dirseagerdkapnel v VE. ;.
n

et . al

NEWE9BF K
Ok Thar
RZEEEEY] 43 22 3koer ¢

di'sea

t Qan.

11 o

t'han, d-yeaL
to be severe

| ahegiat eshHandb
1990, Naka e

o

t he

t he

1982, 25 Mckee, PA,
$ealtfRo 2004/ BABHE BEDHIPANGA/ 002RRB S it s
atients suffering fromthe

ifepfavimg dmeeases eyt shieWarily

et al., 198

2). Besides, i

g osis, .but the patients have the severity IV
o SREE GPLRS B et an8 004 aoH v Sumat anindremst s tering

4 Red

yma Shot en

ernal Medicgin

| S EERE

paﬁaeMCféWﬁﬁ@rr%nﬁéVﬁﬁé% eﬁf«%vye' y stud
a

seeking a nmethod for t
fail urgines meld nRsra BEW IR
15 they have fo

cthpoapyls the t Bemp f ensTUbagh)

As the result,

treatment of severe heart
t Fee plapeat oifnvieintd.on. EFdHISthbHEH PEGSERL LDYEN

i ncl udes the foll ow ng

e tre

nent of s

i R

itcha those 5 having the severity Il or
4 Seatd'Shdw ffie BOoRoderate ahndatséabhltess the

, the patients, who al
ﬁn%%%, E YRETE ChFd WP Hfo S5 . ifafeasing

are di agnosed

e, . Vol une 30,

T RVERH aN Orhero Lume,

ied for
evere heart

o T BBl B L Fup e san

i th .
s Eonprarey tn

various enmbodi ments. 23h?§fi?% is

at PP QRaiEninh dr erams redhdyprae seatpd reeAtsWibtomatic therapy,

the function

changes for

the worse

impossible to effect a permanent cure.

later and it is

The worsening rate

varies depending on various conditions such as the kinds of

‘underline diseases,

of ‘therapy, and living environment.

severity of the disease, effectiveness

Besides, the patients

sometimes unexpectedly suddenly die, even while they have.

been in the favorable course of recovering. The patients

of heart failure have bad Prognosis

as to the life.

According to the statistics by Framingham Study' in the

U.S.A. including the data of all patients suffering from

heart diseases, the 50% survival rate is shown in about 4

years since onset of the disease (Kannel, WB, et al., 1982

Mckee,

PA,

et al.,

1982).

Besides,

- L7

in New York Heart
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provides a new nethod for the treatnent of severe
heart failure, which conprises admnistering to a
patient in need thereof a therapeutically effective

WODe0 79716 2 benzazepi ne conpound of the for :
WD 2004/ 073716 PCT/ JP2004/ 002085 7 Rz ~ | p@?‘“&i‘]‘)"mss

COR3 R4 NHCO ~_ ' wherein Bl is a hydrogen atom or
a halogen atom R2 is a hydroxy group, or a group of
the formula: -NRSR6 wherein R5 and R6 are the sane or
different and are each a hydrogen 5 atomor a | ower

aPRPPCHRBIPR Rads ahkydragemtat edrréri Al 980 @IOM: @ ase
| ower al kyl group, or a |ower alkoxy group, R4 Is a
haPo§BR BBty Ilowér thk kgl seasrip tyashowesodt kamosis
or a pharmaceutically acceptable salt thereof. [2] Tn '
aHBFhEPeeﬁﬁéaﬁmtf}a‘tmeﬂm eseyeritnw et iom thk0 dir@ds@eShow
a getgkiochor the treatnment of severe heart failure

aEt6r ity FBrYHelapbeke [ ip, Whet ethathé apddwe that those
cgngjc_)gnd &1) is admnistered in a dose of |ess than

08 HEP kG Def YRR LY FT 19F abbt Hef WhitboHiseast, shbe the 508
p i nyention rovides a nmethod for the treatnent
o%ﬁggvmé?ie %%géf t R %\gﬁlr hag g 4, ¥e8rar ng Thest héhgb@atients,

' ti d (1) i dm ni st d '
e e RS HE o 19" Fr w6 hgygbac

PBEo id 4] (&P & j ment . the present o
i %veg?(iysoln p§ oV d%géibegrfaett%%g%@otoﬁe QEr é’g'ttr?éﬁﬁlofb’ledlcme:
Sy eiufle NB@Y t1 900, | 1k Ba WL 2904{ 03716 PCT/ JP2004/ 002085

DISCLOSURE OF INVENTION

The Present inventors have intensively studied for
seeking a method for the treatment of severe heart failure
as well as a new medicament useful therefor. As the result,
they have found that the benzazepine compounds of the
formula (1) are effective for the treatment of severe heart
failure, and have completed the present invention.

Thus, the present invention includes the following
various embodiments.

[1] In a first embodiment, the present invention
provides a new method for the treatment of severe heart
failure, which comprises administering to a patient in need
thereof a therapeutically effective amount of a benzazepine

compound of the formula (1):
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B according to the above [1l], wherein the active
conpound (1) is admnistered in a dose of 15 ng to 45
ng/ body per day.. [5] In another enbodi nment, the
WeEReIdzivent i on provides a nethod for the

of severé heart failure 5 according to the g@@@%aﬁﬁ%?%
wherein the active conpound (4) is

5- di met hyl am no- 1-[ 4- ( 2- met hyl benzoyl am no) benzoyl ] -
2,3,4,5-tetrahydro-1H benzazepine. [61 |In another

enbodi nent, the present invention provides a nethod
for the treatnentRef severe heart failure 10

according to the gbove [1], wherein the active

compound (1) 4
5- hydr oxy- 7-chl [ 2- met hyl - 4- (2- met hyl benzoyl am no
)- benzoyl ] - 25 et rahydro-| H benzazepine. -[7]
In anotheri%ﬁbodlment the present invention provides
a method for the Cegatnent of sel{®re heart failure 15
according to the above [1], wherein the severe heart
failure is acute heart, failure or a chronic heart
failure in acute _eta bation., [8] In another

enbodi nent, the pfesent i é)mﬁﬁn1 provi des a net hod
for the treatment NefC revheart failure 20
according to the above | wherein the severe heart

f | eve eart failure of New York Heart
pRhELLE & AL R RR A8 08, 2] nilRgrRenton, ® is 2

e eopr s ntion vi des
mﬁg?ggﬁﬁ”%’? % %eat Freé{? &1 s%?fg?ug%eaﬁTR%RZB"’hereln R®
f ahlure i ve redle t a

2004/ 0737160%1CT/JP200 oo %%éa"gct beﬁdzaz% i i &\é\ﬁaogen
ohtéme ofroraTul Gwdrl) a@ky @ @*i%ga %gggﬁg%‘t lry%%go%%gte?%ﬂm,

salt thereof. [10] In another e

i hebogéomtopl, O¥i UeBeR AMBEJICYFRL, a6£0% di t
above [9], wherein YrRib, 1okt L1fd&%y group,

R' is a halogen atom, a lower alkyl group or a lower alkoxy,

or a pharmaceutically acceptable salt thereof.

[2] In another embodiment, the present invention
provides a method for the treatment of severe heart failure
according to the above [1], wherein the active compbund (1)
is administered in a dose of less than 0.6 mg/kg per day.

[3] In another embodiment, the present invention
provides a method for the treatment of severe heart failure
according to the above [1], wherein the active compound (1)
is administered in a dose range from 0.1 mg/kg to less than
0.6 mg/kg per day.

[4] In another embodiment, the present invention

provides a method for the treatment of severe heart failure
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5 the active conmpound (1) is 5-dinmethylam no-I|-[4-(2-

nmet hyl benzoyl am no) _

benzoyl ] -2, 3, 4,5-tetrahydro-| H benz azepine. [11] In
wiobdensyegrbodi ment, the present invention p Ldes

medi canent according to the above [9], mhere?gﬁbgﬁyﬁ@mﬁ
active conpound (1) is 5-hydrgxy-7-chloro-I-[2-nethyl-

4-

(2- met hyl benzoyl am no) benzoyl |- 2, 3, 4, 5-tetrahydro- 1H
benzaifpine. [12] In anot her enbodi ment, the present

i A9ePEd fur dhied eboge phar, TBARIHL1GAl+ GO LLion
suitable for the 15 treatnent of Sgﬁ%}gggzgﬁtéﬁﬂﬁﬂuﬁﬁe(l)
wh cHiEbvigrtieses ds andesd iofe imgiedicents RoPESEAZENI NG,
compound of the formula (1) or a pharnmacéutically -
acceptiabl e sEht anedheof smpcatimiexttyr ethe WdrRs@nt  invention
conventi onal pharmaceutically acceptable carrier or
dPTUENtSS 20 EEBPd| Aoknth direatireditmeitt setBee HASeN a1 1ure
i nventi.on _praovides a pharmaceutical conposition

At 8 he 2BeBvel[112Whemedneithet het ped iadpound (1)

c oun [ -

dlgénrgt hylcglgfﬁll#&tl%y ?&m&%c_)—nle-t [fﬂ/_l Femadivakenodpylamino)benzoyl] -
b oy ld_- , - tetrahydro-1H benzazepine. 25 [14
Iﬁpgﬁ%t g%tgﬁéggfﬁﬁﬁéfbﬁﬁa?ﬁﬁﬂ%ﬁ?nt invegtion VK)[ !

2004/ 63716 RCT/JP2004/ 002085 10 provides a _
pharngéguticéngéﬁgggftﬁ CFEGRGY ngt 1o PREserbovavention

- el [ und (1) i s 5-hydroxy-7-
e e B R R b e D aeag) Failure
2ackdrdEnetba r benrza Lne 15], ] n anot her
O g e REn Fokl 2belle TR0 )

ragetoikgal; -ea i{dmon diyng,t. ny..one f .
Pﬁg above [?é] tomFﬁﬁj% %%g%%%%&tﬁquc ?gh %%ﬂﬁSﬁﬁ&mlno)”

(I8nzayd le@nBaknadt etratyaeouRtnahz1-60: 10, % by wei ght
based on the weight of the conposition.
- [7] In another embodiment, the present invention

provides a method for the treatment of Severe heart failure
according to the above (1], wherein the severe heart
failure is acute heart failure or a chronic heart failure
in acute exacerbation.

[8] In another embodiment, the present invention
provides a method for the treatment of severe heart failure
according to the above (1], wherein the severe heart
failure is a severe heart failure of New York Heart
Association Class: III and IV.

(9] In another embodiment, the Present invention
provides a new medicament for the treatment of severe heart

failure which comprises as an active ingredient a
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10 [16] I n another enbodinent, the present invention
provi des a use of a benzazepi ne conpound of the
formula (1) or a pharmaceutically acceptable salt
woevaahs#er nanufacturing a nedi canent suit or
the treatnment of severe heart failure. 15 [ /‘?52&04/002085
anot her enbodi nent, the present invention provides a
use of a benzazepi ne conmpound (1) or a
pharmaceutically acceptable salt thereof according to
the above [16], wherein the active conpound (1) is 5-
diPRBERYPRIRE0-Jonfpbuh2- nef hytHrenzeymamk no)hengoyl ] - 203 rma-
4,5- 20 tetrahydro-1H benzazepine. [18] |In another :
effBBELARALY 2Peemfraidensalbvenerent. provi des a use of a
benzazigine conpound (1) or a pharmaceutically
accept abP& saf® ©ReEber sebeddimagtt othke paheve [16ention
mherelg t he active conpound (1) is 5-hydroxy-7- 25
cREBYBOFS[ 2- MECAFRIaR T 22era¥rd e ntoyt ke atoydeenzagy | wiein
298&/07%%;%_PCT/JP2004/002085 11 2, 3, 4,
5-tetrahydro- LIPS epi . [ 9] 13rd%inethetanino-1-[4- (2-
e ' present inventjion provides a use of a
b§?§§¥£%%%°%€%‘pl§ﬁﬁ§eeiyyxﬁ- 3 harheseahydne 1 H-benz-
agegpiAbl e salt thereof according to any 5 one of the
above [16] to [18], wherein the active conpound (1)
is contgined § [ inh_ a ily dosage unit
e 7 PaSciE L SABHaLlis “RecheRepetFcRvention

of the range of less t

%mia&wmzdﬁcwé&ﬂ@mg}; X jcament syitable

for the nethod for treating s Sart Y& | ile gfherein

t hbe paeSENE COMBHERON(OONY i cﬁ%xeﬁég—eﬁi“{cg—o 1- (2 methyl-

i ngredi ent at |east one of the benz pine np
of - t hrenetiowkb drorolai £d ) bér z &y Phar, Ge 5Lt§§féﬁézdrod—l H-
an

acceptable salt thereof. 15 In the descriptio
crer#mzerine groups in the above

[12] In another embodiment, the present invention
provides a pharmaceutical composition suitable‘ for the
treatment of severe heart failure which comprises as an
active ingredient a benzazepine compound of the formula (1)
or a pharmaceutically acceptable: salt thereof in admixture.
with a conventional pharmaceutically acceptable carrier or
diluent.

[13] In another embodiment, the present invention
provides a pharmaceutical cbmposition according to the
above [12}, wherein the active compound (1) is 5-
dimethylamino-1-[4-~ (2-methylbenzoylamino) benzoyl]-2, 3, 4, 5-

tetrahydro-lH-benzazepine,

[14] In another embodiment, the present invention
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formula (1) denote the follow ng groups. The "hal ogen
atom' denotes a fluorine atom a chlorine atom a
brom ne atom or an iodine atom The "l ower alkyl
Yioop#078eeot es a strai ght chain or branched p&BIF004/002085
al kyl 20 group having | to 6 carbon atons, such as

met hyl , ethyl, propyl, isoprapyl, butyl, tert-butyl,
pentyl, or hexyl. The "lower al koxy group"” denotes a
straight chain or branched chain al koxy group having

1 to 6 carbon atonms, such as nethoxy, ethoxy,

pFOPIRYESi shpPopERFceBhiend, aappsifobutaranrding to the

pentyl o or _hexyl oxy. WD 2004/ 073716

PErPTB200A] Od"é*t?%lnlii%eéFHég? ERPqUBAm (13 ever &~hpdrdxy-7-
faiphure”ip,th escripti nd clai ms neans acute
hgggggﬁa%l %én%ﬁﬁq 2hﬁ35@88ﬁ¥§P?n?9Mha@#@00heaégyb]—

exaaenbat | exanple, _heart failures as
cl assi iegéﬁ%FﬂxﬁﬁoYé%EBﬁggﬁfe@é%%tiation 5 dass: |l

and IV{IB?M{Yﬂ{kaE€@£érA%&8%h§£%é€iS%ESS I1l and IV

(The Criteria Conmttee o R &fSent invention

_A@&@&EaEEOQZpﬂ%ﬁﬁ&ﬁ%ﬁ%fﬂéﬂlg%ngQEEiggdaB|00. Vessel s,

Normencl ature and Criteria of Di agnosis, Bih &tf P PBRy, one
Liotft [tke Bbowa & %30.to oN Wnk34)) e i ne

follows: 10 CLASS Illégggtients %%tﬁﬂ%a?g?%tgdsg é@gui(l)
résulcontigined imriedahéwit abfon €f HYSIR! w@LdHYitYsed on
They are confortable at rest. Less than ordinary

plipsi walohietaf/itthe compsestiani gue, pal pitation,

dyspnea, or anginal pain. CLASS |V. Patients with

cardi a¢1fll seake peetiies ngmbpdinént nahhbi thrdsentar ixvedtion
an Bhysical activity without disconfort. Synptons of
cEFAVAEST R S @ﬁeﬁcgeé?aé¢pih% coapgiundl o$yhble ofermEs (1)
be present even at rest. If any physical activity is

uitder takeRPCHIRCHHIGA 1Ys | ReFerisdde Aceotidi nghesepfie for

e present invention, the 20 active
ggﬁgggggﬁﬁéﬂlo%%o%ﬁglf%Tg?E SPREERIR eTPR SRearwatment of

severe heart failure.

[17] In another embodiment, the present invention
provides a use of a benzazepine compound (1) or a
pharmaceutically acceptable salt thereof according to the

above [16], wherein the active compound (1) is 5-

. dimethylamino—l—[4-(2-methylbenzoylamino)benzoyl]-2,3,4,5-

tetrahydro~lH-benzazepine.

{18} In another embodiment, the present invention
provides a use of a benzazepine compound (1) or a
pharmaceutically acceptable salt thereof according to the
above [16], wherein the active compound (1) is 5-hydroxy-7-

chloro-l-[Z—methyl—4-(Z—methylbenzoylamino)benzoyl]-
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much [ ess than the dose as previously clained in the
exi sting patent (WD 91/05549). That is, the conpound
(1) is used, for exanple, as an antiulcer drug, it is
WeaeMmBTI6adm ni stered in a dose range from Ceda/srsobth2o8s
ng/ kg per day, 25 e.g. 60 ng to 90 ng/ body per day,

but according to the WD 2004/0¥3716 PCT/ JP2004/ 002085
13 studies by the present inventors, it has been found
that when the conpound (1) was adnministered in a dose

range, frqom. 0.1 /kg to less than 0.6 ng/ kg per day,
a%dgb%é$3F56F9ypgg'&gagé%F%ﬁePE?eWIg to 45 nmg/ body per

day, r@ preferably in 5 a dose of about 30 ng/body
per dg&,sﬂi t \%\’s ae??%%?ﬁ vEuP AT ImeNte  oiaf n@reFenhe ibyaption

Lot gand 4 nereasi f the urine volune wthout
ngdesirablg's%'e ef?%c?% %ﬁgﬁaﬁgp*q%xuﬁﬁﬂpoqﬁq ndtionor a

ehBarmdibithen 169N J Qug £d apd pmorealit rate

and it has furtger begnggogngg?Ea?gFﬁe? eaﬁggF%%W% 4 any
suhé es f Nghd @By PanAt eMrag it served .i.ncr ease

of sodium level in serum % uva%%%gfdﬁ%% 1Y e Compound
mél hotls ofor e e st thd i H i QRhent EYRN & YL Lents .
suffering from severe heart faifﬁre mﬁb ﬁ%vg ﬁgghge unit
pPbghusirsngehefpilegnoshan Ak hggrgl5 significantly

i nproved, and hence, the nethod of the present

invention is useful for the treatment of severe heart
failure. The benzazepi ne conpounds of the fornmula (1)

aREST BN OB CRBRYBNG palT (5 ASVENRECNr e di scl osed in
WO 20_91/05549, U.S. Patent 5,258,520 and U.S. Patent
5, 753, BF7 e Gamantassiitade fgrandwe vethodr part treating
JP. A 6-80641. Th benzgzeﬁine conpounds of the formula
(15Vedh “PEAdiTRY HEPmPE pR&r RERERRY CEIVSRtio@esoabkeses as

aghd Additi of5Sakle t )2 phagmgeutically acceptablie
compounds of the above formula (1) or a pharmaceutically
acceptable salt thereof.

In the description and claims, the groups in the above
formula (1) denote the following groups.

_The "halogen atom" denotes a fluorine atom, a chlorine
atom, a bromine atom, or an iodine atom. The "lower alkyl
group" denotes a straight chain or branched chain alkyl
group having 1 to 6 carbon atoms, such as methyl, ethyl,
propyl, isopropyl, butyl, tert-butyl, pentyl, or hexyl.

The "lower alkoxy group" denotes a straight chain or
branched chain alkoxy group having 1 to 6 carbon atoms,
such as methoxy, ethoxy, propoxy, isopropoxy, butoxy, tert-

butoxy, pentyloxy, or hexyloxy.
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25 pharmaceutically acceptable acids include inorganic
aci ds, WD 2004/073716 PCT/JP2004/ 002085 14 such as
sul furic acid, hydrochloric acid, phosphoric acid,

wopdo@hrog ¢ acid, etc. and organic acids su
acetic acid, p-toluenesulfonic acid, netha&géu FURP (2085

acid, oxalic acid, maleic acig, fumaric acid, malic

acid, tartaric acid, 5 citric acid, succinic acid,
benzoic acid, etc. Anpong the benzazepi ne conpounds of

the formula (1), the conpounds having an acidic group

can redtfidifesor nthe stemm wi'tskvarghapapeeuti calbyn 4, th
accept abl e basi c conpound. The basic conmpounds ©
i neT e Rt ﬁ99r0$$%kﬁ§ sgehnas sodtsMudh YdegXidee ang

po i;um.hydr.oxi de, |ithium hydroxide, calcium
hfgroxﬁtah%§§§;£%ﬁiﬁiﬁilﬁe@mut@amb@matBStménhyﬂéﬁg@Qample,
carhgnrates, h_as potassi um carbonate, sodium
car bonatfgi,silu%% i G Ayd?ogettdrbdirnt donpotiaast Unssociation

hysir-eaen car t etc.;.and al kali neta
al cohol ates suc g%’so Uit AEE hjfrare, Assecimdtiassiaimss TIT

meindy | ave, (Bl cTRe.ALd | %Sﬁﬁ;iglé’g%gdg’%ﬁ g’ed t he

present invention are use f Bgw York Heart
ion. The

cdwsenthonah: phardmGayt i al repara
preparation is prepared by JgghgﬁgggﬁvéﬂFioﬁéPOd Vessels,
diNogentdaburearander §r st 288 ki 1) .20 t hickeni ng

agents, binders, wetting gbeﬁts, §ﬁ§§35 Sgr§b§¥s?d' P.110,

sthithdeanBsowh ubrdccanBsstand (161 )i ke .
pharmaceutical preparations can ge sglég?é%e?r?ﬁnfOllows’

v&rPots FBFns Batieatsondance cuirihat heydesid.ed .
utilities, and the representative forns are Tapretne in

pimlalr ’edpo\}va.glig’atggm ut p@nsplleSi_saJBpeaéi:Qﬁﬁt emul Sifﬂ@§’ are
gr&‘?‘ﬁg‘lﬁg@ﬂﬂf %gagtglgge?ét]:gui%%%zlczitftgelr}g 2&:51&513;7) gﬂé}?zisc?a]f 1vi
| { activity
fg%ﬁ%‘%"Pﬁi’eq,uget,g;p)g’lagggtjs@?}e,| l(:ia&;(ﬁeﬁmlalj g;daerrlgjt.r?alf 2)rani1nl.n
CLASS 1IV. Patients with cardiac disease resulting in
inability to carry on any physical activity without
discomfort. Symptoms of cardiac ins.ufficiency or of. the
anginal syndrome may be present even at rest. If any
physical activity is undertaken, discomfort is increased.
According to the method of the present invention, the
active benzazepine compound (1) is effective in an amount
much less than the dose as previously claimed in the
existing patent (WO 81/05549). That is, the compound (1)
is used, for example, as an antiulcer drug, it is usually

administered in a dose range from 0.6 to 50 ng/kg per day

e.g. 60 mg to 90 mg/body per day, but according to the



10

15

20

25

phar maceutical carriers such as vehicles (e.qg.

| act ose, white sugar, sodiumchloride, glucose, urea,
starch, 5 xylitol, mannitol, erythritol, sorbitol,
wel26awp3gar bonate, kaolin, crystalline cell

silicic acid, etc.), binders (e.g. water, ef%lg%gpqmozoss
propanol, sinple syrup, glucoses solution, starch
solution, gelatin solution, carboxylnethyl cellul ose,
shell ac, nmethyl cellul ose, potassium phosphate, 10

po Lhyl pyrrolidone, etc.), disintegrators (e.g. dry

st %a?]}:{%?é{sso}éY u?r%’%l graeens dgeenpowsler i+ | goi ngL an
powgl&g,thioﬁdo@mum hédr ogen carbonate, cal cium car bgﬁgflg, that
pol yoxyet hyl eng"80r bt t 4fhsf @dmirdsitdreat 855 Bl YDooe

I awyl@yllgfattg, lgtga{ﬁ c nonogl yceri de, starches, rom
| actose, 15 etc.), didt ft-&glet/ikenpenhddyt o ReGerably in
Whi t@ UG 1 sStgarin, ,.cacao butter, hydrogenated

oils, etc.), abs&r pti 4R mﬁl’@ﬁdb’epsr (dryg. nipirat BERREY b1y in
araTode $6M ORSLHoHOH aurylsul fate, etc.), wetting
agents (e.g. gl ycerqjﬁg)b%dé%/c%%%,d%ftﬁc.l)t wis og bt Sive for
(slegressanghes, thach9se, % in, 20 bentonite,

COIOI@Oi dal silicates, efcv.v ?8#%?? anbSr§asing qurthé e@rine
t Jlod umst edtabes, updEEEr A6 4 er,..pol yet hyl ene

gl ycol, etc.), and the IKe. Ig%br eoe\féfg,&ghéuﬁhblaa stmaguent

al'S3mBELPR, t hect oamiokhan C AN co,%t ed tapl et,

s%%:lg? aggéuggr -h;gat ed tablets, gg;}gﬂ&t@ien-e e@hrerkality

e fc éaat tftapltats, bleehmGaki ablets, or

dgg%e or multiple WD 2004/ 073716 PCT?%B%O&E/ G%lfogaﬁtlents

16" FA§ET"] abFe® shypena twengrespas at Qs %SQH,Lg, the
. . H l]nSFease of

CQpyE tlfn‘;ll carriers can be used and i ncl ude,

exanpl e ~Vehi dfe§et@ng. gl ucose, lactose, starches,

cacaop ter, drogenat ed vegetable oils, kaolin,

talc, Ig%gc'. ;aa,ccﬁf’:%’é?stg% e getdhon afabhe RAMSH invention

t&vgacant Ry RO . elatin, . ethanol, etc.),
di si nt egr at gr ?g?ééﬁgs | S heF R ager, severd haastt BE:i1ure

lwlke. havkhe p&@pali)@gi on_of suppositories, the

gnosis, the Prognosis has

been

Slgnificantly improved, and hence, the method .of th
e

bresent invention i
s us
eful for <+he treatment of Severe

heart failure.

The benzazepine compounds of the formula (1) and

brocesses for pPreparing the same are disclosed in wo

14 4

a5 well as in the Japanese counterpart JP-A~6-80641

The benzazepine compounds of the formula (1) can

readily form a pharmaceutically aéceptable acid addition

salt with a pharmaceutically acceptable acid The

pPharmaceutically acceptable acids include inorganic acids
4
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conventional carriers can be used and include, for
exanpl e, polyethylene glycol, cacao butter, higher
al cohol , higher 10 al cohol esters, gelatin,

WO B/Ohet | ¢ gl ycerides, and the |ike. Cousubpeme/aasss

be prepared by charging a m xture of the conpound of
the present invention and theldbove carriers into

hard gel atin capsul es, soft capsul es or

hydr oxypr opyl met hyl cel | ul ose capsul es (HPMC capsul es)

I D US fpnner. .Ln the preparation of injections,

the sol ﬁlons, %er%j:llgi’ oﬁi‘é'(a&ﬁﬂh e risiishs miyesphoric acid,
St dH a8 cang. ar e eferably made isotonic with the
bl'ood. In the J'pr'ep‘félrtgafti 8%30&958% S61AEi oich as acetic

el ansARdneysPensi ONs.1 gt herg are used, .
conventional diluents gu% l%’s%\/\‘/aﬁé ,esé]#rs’?ﬁplﬁoaﬂéohex,alic

reecidygalal eptopyi @nerdi Mc | ho ted i sostearyl ,
al cohol , pol yoxyl ated | sostaecgh’/l ﬁ%# c%hao‘fl,(i tartafic aciq,

pelltyaxy etthyl) esmeccordidan, f akhyoac Qcﬁzft ers, and the
like. In this case, the pharmaceutical’ preparations
may abgenbe thec drereraategd neW dobpodhd ) e anider wla (1)

| ucose, or glycerin in an amount 25 suffi ci ent 1o !
ﬁ;é’@e EPRRAUNSISt GraCinaanan mayiais0gheupORA0YRE L0 rorn 4
PCT/ JP2004/ 002085 17 incorporated wth conventi onaﬁ

i Vi%er & RifFeaseutigedtiyetdziengabgentsas Mr E8MESund

t‘Ih% E}har. maceutical preparations may optionally be )
i PASHGt ETRFHIAT din6rivdg mafeht sydnmesiesy sbicHeSs sodium

f flavors, sweetening agents, 5 and other
r%g&rgggnéﬁt sPOTES g RdEo rardihiunf hvHeoatdé vecalcium

ad (1) be _Jjncorporated into the
%ﬁ’?@%ggﬁti c%‘ll'g'c’on'p% atCJiJon N¥talhe capbesehes | neent hydrogen

s rBehaspeci £ t be selected from a broad
range, but’ usua I%’J ?@%%Slﬁlfnefc g‘ﬁf’?t?n FREIvmngerimate,

@bdluho hWébG.‘én"‘@%ona'@r,e I%%sfs{@%%ﬁ%%qoqqsrg%gybonate,

wei ght, based on the weight™ 0

etc.; and alkali metal alcoholates such as sodium methylate
4

potassium methylate, etc.

The active compounds (1) of the present invention are

used in the form of a conventional pharmaceutical

preparation. The preparation is Prepared Dby using

conventional diluents or carriers such as fillers,

thickening agents, binders, wetting agents, disintegrators,

surfactants, lubricants, and the like. The pharmaceutical

preparations can be selected from various forms in
accordance with the desired utilities, and the

representative forms are tablets, pills, powders, solutions,

suspensions, emulsions, granules, capsules, suppositories,
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The suitable nethod for adm nistration of the

nmedi canent of the present invention nay be determ ned

in accordance with various forns of preparations,

woesn/0sexes 15 and ot her conditions of the i

the degree of severity of diseases, and thgﬂ#¥E§b®E395

exanple, tablets, pills, solugions, suspensions,

enmul si ons, granules and capsules are adm ni stered

orally. The injections are intravenously adm nistered

al one or together with a 20 conventional auxiliary

| +R{GEFicasg.(sglutbses, aispenatbds, setel) ONS)g +8801 41 ke

further are optionally adm nistered alone in

i nt r antis OGASF, tPnfpER Uttarieblsts s ubtert anepdiusedl well known

;%%$ﬁ$eri oneal route, if required. Suppositories are
EEEFEHe T n T ETSct |Ch oat e valBicles dosage Dictose,

t%ﬁ%ﬁctive conpougp of the present WO 2004/ 073716

PCI1 TP2004F002085 18 i RhEMEi%h mlusessesl ectred, i nstarch,

. i {h_th , S d oth
R S M R e E R —
the,di he Jjke. but.it is usually in th

R PR EE e heh® o iiPrg i Ll et B orstaby yoinders

frong 0. kg t ng/ k r day. The
sLi {Babl i’aggée iéeliq%]ﬁ?%e E’gﬁﬁgng%’ 15° b fé%HB/bo@Jyucose

pss Loty , EXAVPEE Sso 140: {Hhe ' |on Js
iIIustrgied in nvr% déiaiIB%ség?%eé$%?¢%%§ngarb°xylmethyl

peeldariasepnshatdaex paétﬁrﬁntéellhﬂtos%boLﬂd%a%%&uTbShosphate,

construed to be limted thereto. Preparation

SO ywrybarrabidone [ 4- e{@- et hyl bonzayta9:20) (LY. ary
benzo¥!]-2,3,4,5-tetrahydro-|FLbenzazepine 150 ¢

AfaEsh ( t9edidmamdginatef astar edbdniedsahl ahe¥ssal powder,
| ndustry, Co., Ltd., Japan) 40 g

sodium hydrogen carbonate, calcium carbonate,
polyoxyethylene sorbitan fatty acid esters, sodium

laurylsulfate, stearic monoglyceride, starches, lactose,
etc.), disintegration inhibitors (e.g. white sugar, stearin,
cacao butter, hydrogenated oils, etc.), absorption
promoters  (e.g. qQuaternary ammonium base, sodium
laurylsulfate, etc.), wetting agents (e.g. glycerin,
starches, etc.), adsorbents (e.g. starches, lactose, kaolin,
bentonite, colloidal silicates, etc.), lubricants (e.q.
purified talc, stearates, boric acid powder, polyethylene
glycol, etc.), and the 1like. 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
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Corn Starch 30 g Magnesium stearate 2 g 20
Hydr oxypropyl mnethylcellulose 10 g Polyethyl ene
gl ycol -6000 3 g Castor oil 40 g Ethanol 40 g The

woloud7gepound of the present invention_, Av'é:ﬁ 004/%632085
corn starch and nmagnesi um stearate are m xed an

kneaded WD 2004/ 073716 PCT/JP2@04/ 002085 19 and the
m xture is tabletted by using a conventional pounder
(R 10 mm for sugar coating. The tablets thus
obtai ned are coated with a filmcoating agent

CGAFREt i HgbdRtshydr oXypr apy  rEtdpd Gelibyl 0se, pills, the
pol yet hyl ene gl ycol - 6000, 5 castor oil and ethanol "to
giFPBVERHRRvAt @er tiaiseicsn Beepakdt kAd 2nclude, for example
5- Hydr oxy- 7- chl or o- [ 2- met hyl - 4- (2- met hyl benzoyl am no) -
bgﬁ%b§%T-2f§;ﬂ;5£ﬂéFpﬁhydﬂ@cﬁHSbenZHZEphae,J@Qcﬁo butter,
ptric acid 1.0 g 10 Lactose 33.5 g Dicalcium
ffﬁ SpR%T R ovgTe B o mid s Glsacslouol g:dalfsodllasimd), ]l-asinders
| guryl sul fate_15.0 g _Pol yvinyl pyrrolidone .0 g .
ngyét hyJF%Jﬁe ot ot (Wrdﬁ%m/ax trsgeyagth gPOWdé(;:,. gelatin,
Pal | ene. gl yeal . rbowax 6000) 45.0 ¢ rn
stgé%{gﬁg%o.o g'q ’Drdg'séégg%ﬁq?%ﬁyqes }‘ éla@lB?B?_? a&ra%r_, etc.)
eshdmistigarat ¢,.3..Q 9. 20 Et hano S. e active
ggﬁgoﬁﬁg olfSl]feﬁe prggsécglte PACETEESAC R iy j fPPositories, the

conventional carriers can be used and include, for example,
polyethylene glycol, cacao butter, higher alcohol, higher
alcohol esters, gelatin, semi-synthetic glycerides, and the
like. Capsules can be prepared by charging a mixture of
the compound of the present invention and the above
carriers into hard gelatin capsules, soft capsules or
hydroxypropylmethyl cellulose Capsules (HPMC capsules) in
usual manner. In the preparation of injections, the
solutions, emulsions and suspensions are sterilized and are
preferably made isotonic with the blood. In the
preparation of these solutions, emulsions and suspensions,
there are used conventional diluents such as water, ethyl
alcohol, macrogol, propylene glycol, ethoxylated isostearyl
alcohol, polyoxylated isostearyl alcohol, polyoxyethylene
sorbitan fatty acid esters, and the like. In this case,
the pharmaceutical preparations may also be incorpofated
with odium chloride, glucose, or glycerin in an amount

sufficient to make them isotonic, and may also be
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acid, lactose, dicalciumphosphate, Pullonic F-68 and
sodiumlaurylsulfate are m xed. The m xture is

screened with No. 60 screen and is 25 granulated with
WO sol uti on contai ning WO 2004/ 073716
PC%%%%?)AM 002085 20 pol yvi nyl pyrroli done, ]nglz{%%/)gozoss
1500 and Carbowax 6000. if reqguired, an alcohol is
added thereto so that the powder mxture is made a
paste-like nmass. Corn starch is added to the mxture
and the mxture is continuously mxed to. formb5

urdifcorpopated cl edthThecdmsantigag1pardd 13L¢ pas
t hrough No. 10 screen and entered in%dolqéoq?rlgf%énd ?ﬁgfners’
dAteF thRtaRinyenagent®0C f orMdedverlsd Ws'pﬂgﬁngéé@ﬂcal
particles are screened with No. 16 screen and thereto

af CPAFEE 40U ymavdPDid dBa Y sk f aheouistih NRGNESEMBring
stearate, 10 and the mxture is tabletted to formthe
dEGTEE” SRAPRST VAT Vesv ePeablmes, tHugopsepawedt@fitng agents,
varni %hsd andd,dust ed w,th talc in order to guard them

f POR REPET NS GMgESoat Fngemdizamhl ied to the core

t abl et In der to_ adm nister the tablets orally,
t he co?get aﬁ'ﬁé?%t ar 8f15%g]8r nitshédeseverppund nedl) Inte  be

orger e 4 d .shape, and. _snooth surface to the
t abl etrisj,r E‘%{%hégegn S coRE T YRS 1 Cdat FIPRAittHoR of the

I iseant ; [ i;ed e T tablets are
@Q% 1§$éhéﬂaﬁ i§ nEE 5 éeiflggabu gmﬁﬁt%?i%ﬁ%ﬁQﬁﬂqlfrom

further coated with a col oring coatl

t e Htesidr edneel oped & a t.aj After
dryi ng, 20 tnﬁelcoat edéggﬁ%t ngrg?ﬁé}ge%gglyo 8ot range

t o€ degor 8ds bableighthavidie Wfatom oS ey gt on .3
5- Hydr oxy- 7- chl or o-[ 2- et hyl %y-e( 2- ne%sgy?bga;lzoy }r# n"%)e)l-ght’

beasedl dn 2t MeBghet bahys ocbipdrgnzazepine 5 g 25
Pol yet Q&eniug!ﬁgg&l (go!cgcclljl ar wei ght ; flOOO) '0.3 g
etho for administration of the
medicament of the present invention may be determined in
accordance with various forms of breparations, 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 orally. The injections are
intravenously administered alone or together with a
conventional auxiliary liquid (e.g. glucose, amino acid
solutions), and further are optionally administered alone
in intramuscular, intracutaneous, subcutaneous, or
intraperitoneal route, if required. Suppositories are

administered in intrarectal route.

The dosage of. the active compound of the present
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WD 2004/ 073716 PCT/JP2004/ 002085 21 Sodium chloride
0.9 g Polyoxyethyl ene sorbitan nonooleate 0.4 g
Sodi um netabisulfite 0.1 g Methyl paraben 0.18 g 5
Rroogavdo7pag aben 0.02 g Distilled water for ipj [
10.0 mM The above parabens, sodi um net abi SuP?flﬁezotgtﬂ»azoss
sodium chloride are dissolveqein distilled water of
about half volune of the above with stirring at 80C.
The solution 10 thus obtained is cooled to 40C, and
the active conmpound of the present invention and
f ynviescipo| pey hpleensa ot and t en
sor bi tan nonool eate are dissolvgggﬁhyt é§ g%%%e%he usage,
SGl9&si orseXFs t &ied saltlteironcosd aekded disti d.wat
for injection to adjust to the desi regl v%rlieﬁrrg\,g@%%ét?he the
15'°§8PRt Poreqverdtar PIfi zoel disddddosr bRg WhbN18Be, but it is
appropriate filter paper to give an injection

pruébla?;if i 0. B®erPAEAt ©f (Lpskkttiads: 0T6 paj/ikent %epf day,
severe h%frt failure (i,e., patient in 20 acute heart
f BFFAPEATY HhBni% Ihegtkar did Uressi thacutte 6 mg/kg per day.
e er, ' w York, Heart Association Class Il and

I)% € ﬁg§£%% nﬁ&\logﬁeerkﬂ in the range of 15 mg to 45 mg/body
SphydgQyy- 7-chloro-1-[2-nethyl - 4- (2-

net hyl benzoyl am no) benzoyl ] - 2, 3, 4, 5-tetrahydro-| H benz
azepine at a dose of 30, 60 or 90 ny/day for a period

of 60

EXAMPLES

The present invention is illustrated in more detail by

the following preparations and experiments, but should not
be construed to be limited thereto.

Preparation 1

5—Dimethylamino—1—[4—(2-methylbenzoylamino)—
benzoyl]—2,3,4,5—tetrahydro—lH-benzazepine 150 ¢
Avicel (trade name, manufactured by Asahi

Chemical Industry, Co., Ltd., Japan) 40

g
Corn Starch 30 g
Magnesium stearate 2 g
Hydroxypropyl methylcellulose 10 ¢
Polyethylene glycol-6000 3 g
Castor oil 40 ¢
Ethanol 40 g

The active compound of the present invention, Avicel,

corn starch and magnesium stearate are mixed and kneaded
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25 days, which period began fromthe duration of WO
2004/ 073716 PCT/ JP2004/ 002085 22 hospitalization to
after being discharged fromhospital (details thereof

WRWOEHEWA in Table 1). (2) Results: The res®CTaPm042002085

shown in Tables 2 to 7. 5 As to the statistical
anal ysis, the data in Table 21%was anal yzed by ANOVA
net hod, and the data in Tables 3 and 4 were anal yzed
by ANCOVA net hod, and the data in Table 5 was

apaky by . -Rank tes When the dosages in this
exper iZ&rr%nt %ﬁg?gr%oﬁ\ﬁert leFBte‘iO By daisiipgdos e quewetbtlignal

Loy Wei ght,, ey re.0.371 D. 096 I kg (n=77)
iofr)10t he B\S@rrg[i?r e@edf%\foﬁﬁ?’aﬁ. ‘f’é’@tm@.-zog%h@/ kgbleEB3hus

i 6ot 41 B0 - noup,-.and 1.149  0.283 nglkg )
(n=76) int hekgg%ngf’%’?‘éﬁﬁdf%%oﬁsaépﬁ Fﬁe%aﬁ?nﬂs%)l_ng of

Ibydisostyproh@dn nBthhe-L 8yl i 0. ny-treate
group, the total u?i%e out&psu%t' wg’s‘?ﬁpg‘ég&é%d YGred ~6000,

2¥astand otile anHodyhxed ghto \gqsredggrlﬁagggtég aplb%eg)s. In
addition, patients of hyponatrem a at asel e
(eapaersttd ohai ng t he serum sodi um concentration | ower
than the normal (less than 136 20 nEg/L)) showed the
i refisrexvof ~sbianms iRinethyanaernbrak tBY1bédaRh8ndho) LN
the sane experinent, the nortality rate throughout
t}?@zé’mli]r"éfSeﬂi dut¢toThitdre—&-bedzatepbspi t al | zatang
£Iil. the term nation of nedication at the outpatient

Parmefit 925 was significantly lower in the 30 1.0 g
g%ég eated group than the WO 2004/ 073716

$PZ004/ 002085 contr ol group, which was anal y28ds g

W [ng,into . consideration of the tinme in days
frlodr%lult%%lg'{[L bgaéﬁ%?%ﬁe

of the nmedication until the déath g
eMAnnilog-Rank test) (Table 5). 30.0 g
Sodium laurylsulfate : 15.0 g
Polyvinylpyrrolidone 15.0 g
Polyethylene glycol (Carbowax 1500) - 4.5 g
Polyethylene glycol (Carbowax 6000) 45.0 g
Corn starch 30.0 g
Dry sodium laurylsulfate 3.0 g
Dry maghesium stearate 3.0 g
Ethanol g.s.

The active compound of the present invention, citric
acid, lactose, dicalcium phosphate, Pullonic F-68 and
sodium laurylsulfate are mixed.

The mixture is screened with No. 60 screen and is

granulated with an alcohol solution containing
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In addition, in the group treated wth the | owest dose
5 of 30 ng, the urinary frequency event rate as an

experience was |ower (Table 6), and t&g 04/002085
ﬁ?@%ﬁf nueg rate due to adverse experiences gr20

: ] ta of the
| oner (Table 7), as conpared th the da he
groups(treated with higher doses. As a result, it is
apparent that the conpound of the present 10 invention
exhi bits excellent therapeutic effects on severe

%@?ﬁiﬁ?hgyﬁo@d@”%gg{}a%ﬁ dp eoggge;r S Grbonas £000. If

085 24 Table 1. Study
o{-)g‘,z§7ﬁ§ngc—r#JP2%ﬁ4/ 002 dded thereto so that the powder

-7c | oro- nme | - 4- (2- - et hyl benzoyl -
am no])[ ehz oYf 2a3p% §et'é~tl¥<§h§ﬂ@|’s@l H-Ossiy sAepiate 1 Added to

Titl center Random zed, Doubl e-Blind,
@?ééff’éﬁ%%ﬁtﬁa ei'ohe FPHIFUSE (A contbvadusle hhked to. form

f
f on the Acute and Chronic outcomes o
lgl;;fms ) ’i(q%) cAfst seni AgeConesuiitiagHepatt Fel byl eare passed

atnment I ndication: Patients
R% I chha;l gﬂlase Cé%é@;r S@ndleamtefadl dnéoChd eatrave( 8hd then
Sess the efficacy of three doses of (A) or
dffl bJOnI ARc YRR ohOQ° €h fopt | DRI tocarr emutder aphe dried
determined by the Investigator) with up to 10
5 irsl

Fresacake Srapenedntwistudyodr UG dasidig adRbl e¥edeto are
weeks of outpatient dosing. Study Design:
efodium laurylsulfate and dry magnesium stearate,
and the mixture is tabletted to form the desired shape.

The core tablets thus prepared are Varnished and dusted
with talc in order to guard t_h.em from wetting.
Uhdercdating is applied to the core tablets. In order to
administer the tablets orally, the core tablets 'ére
varnished several times. 'In order to give round shape and
smooth surface to the tablets, furth_er undercoating and

coating with a lubricant are applied thereto. The tablets

are further coated with a coloring coating materials until

~the desired colored tablets are obtained. After drying,

~the coated tablets are polished to obtain the desired

tablets having uniformgiosgs -

Preparation 3

5-Hydroxy-7-chloro- [2-methyl-4- (2-methylbenzoylamino) -
benzoy_l] -2,3,4, S—tetrahydro—1H—benzazepine S5 g

Polyethylene glycol (molecular weight; 4000) 0.3 g



10

15

20

25

random zed, doubl e-blind, placebo-controlled,

paral l el groups The study consisted of a Screening

Day, up to a 10-day inpatient period followed by a
WORRMTHIG pati ent period. Patients returnedp&plir2004/002085
out patient assessnents on Cutpatient Weeks 1, 3, 5,

and 7. A followup tel ephone édntact occurred 7 days
after the |l ast dose of study drug. Four groups of

about 80 patients were randonized to receive once
dasdcyilﬁprchqgrg% 59 days: 1) placebo, 2) 30 ng of (A,
3) 60 ng of (A), or 4) 90 ny of (A) Al patientso.s g
C Ol yuie e the 1 bE el ..conyentianal therapy which may

i ncl ude ™ di 8r g??ciélx%dﬁt;aglx%ﬁno 3tfhi bi t or s, 0.4 g
hygbdihar meeabhit ] #igs, beta bl ockers Subj ect

Popul ation: Patients hospitalized for worseni ng hdailtg
f Mdtim8 phi¥eegl ass I11-1V  Male and Fenale Z 18

years of age Test Product, Dose, (A) 30ng, 60ng, %GA8 g
MFFErotL pabklkes g, or placebo oral Administration:
Endpoi nts: Efficac : WO 2004/ 073716 PCT/ JP2004/ 0028882 g
2P 4SPATPENT2 PRI MaRY:inBedyiwai ght changes at 24 hours
post doii ng. | NPATI ENT SECONDARY: NYHA cl assifi cati oﬂ,ml
plyspnerap, eo@@ﬁé’sn_é?@,rabeqy, vaddifiim ahe €HHIGRAY @ o eﬁg&asgdium
| lé?&loaridve.rlous di stenti on, raI. es, hepatonegaly, urihn
out put I “Baid’y HrFMl¥Rdctitol diesillengiktef of about half

volume of the above with stirring at 80°cC.

days, which period began from the

The'solution
thus obtained is cooled to 40°C, and the active compound of
the present invention and further polyethylene glycol and
polyoxyethylene sorbitan monocleate are dissolved in the
above solution. To the solution is added distilled water
for injection to adjust to the desired volume, and the
solution is sterilized by filtering with an appropriate
filter paper to give an injection Preparation.

Experiments

(1) Methods:

To patients of severe heart failure (i.e., patient in

a fai ]
cute heart Ffailure or chronic heart failure in acute

exacerbation, New York Heart Association Class TIT and IV)

was administered 5—hydroxy—7—chloro—1—[2—methyl-4—(2—
methylbenzoylamino)benzoyl]—2,3,4,5—tetrahydro—lH—benz—

azepine at a dose of 30, 60 or %0 mg/day for a period of 60

duration of



10

15

20

stay, diuretic usage, patient and physician assessed
synpt om score COUTPATI ENT PRI MARY: Wbrseni ng of heart
failure defined as any of the following: i.
Wwosmu@iczat i on, 2. Unschedul ed visit for Chedeodbhzoss
ener gency departnent, outpatient clinic, or
observations unit associated2& th need for either

i ncreased therapy or new therapy for heart failure,

3. Death. Rates of w thdrawal due to worsening heart

f ajd Mk d time to withdrawal was anal yzed.

Qﬁﬁ'ﬁ‘?‘?%’\ll !%DRRY:E‘W% Briesi fii sahapged edeim, oM a1
Weidghtiis) &l Lenous di stention, rales,

hepat onegal'y, dyspri€aSPOPEndBeable ddine output, serum

el @gt rekyiws., patient and physician assessed synptom
score SAFETY. Adverse events, vital signs, clinical

| abor aties rdRSLS, T/, ,:12-1ead
el ectrocardi ogr amsa,rgaﬁﬁgg%y%ril greﬁb(i@iaﬁi Rat7ens PK:

Pl asmeag Ao affle M8 bt 0 rations WO
2004/ 073716 PC%/JE%%%E;: %‘c@)‘%’gsggaeiyﬁgl%) ﬂke kdaka *inkTaple 2

Nwas - analyNd byl BNOVARIme'thBdLr dnd ¢ r+a No f+7 IN
Nm NNCR-1 t~to +l + + It‘%)tﬂfl &-Eltat 10 dableg) 3\end
cf Nere #halyaedViby racdi tw@nda?d oAy’ +hQ data in Table &

was analyzed by Log-Rank test.

When the dosages in this experiment were converted to
a daily dose per 1 kg of body weight, they were 0.371 t
0.096 mg/kg (n=77) in the 30 mg-treated group, 0.769 +
0.205 mg/kg (;=83) in the 60 mg-treated group, and 1.149 +

0.283 mg/kg (n=76) in the 90 mg-treated group (all in mean

H

8D) .

As is shown in the results, in the 30 mg-treated group,
the total urine output was increased (Table 2), and the
body weight was decreased (Table 3). 1In addition, patients
of hyponatremia at baseline (patients having the serum
sodium concentration lower than the normal (less than 136
mEqg/L)) showed the increase of serum sodium concentration
(Table 4).

In the same experiment, the mortality rate throughout
the entire period from the period of hospitalization until
the termination of.medication at the outpatient department

was significantly lower in the 30 mg-treated gfoup than the
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#k*** mNLOmMmMa I3'_cr
5 Cx) P ur r- 0) 01 bL 10 C 001 r7" t0 Qv LE)I
rNr-1 NN "3 O+ +i ~ +1 Lt) + +1 .-I
o7ksto to C) coto HN ep4|Jn"(1) EBLOOL‘ﬁgT/wzoo%?oz?ss
- CAr-1toa Nr-~r-

IL<JOry U mC) e ONL)zal Hy --1 N Oco LI%)O/0
Id.4Jj ONL-r-(pU G V-4:r kowr, iv m

W LOV 11 3~'N~rINr+1N%D}Ia)44O

4 4-4 ri t'7 N% OD v
ic&ﬁﬁﬂoﬂ() EHH :hlq§ OW@F eDaflykel with taking into
consideration of the time in days from the beginning of the

medication until the death event (Log-Rank test) (Table 5).

In addition, in the group treated with the lowest dose

of 30 mg, the urinary frequency event rate as an adverse

eXperience was Jlower (Table 6), and the discontinued rate

due to adverse experiences was lower (Table 7), as compared

with the data of the groups treated with higher doses. as

a result, it is apparent that the compound of the Present

invention exhibits excellent therapeutic effects on severe
heart failure by controlling a dose thereof less than 0.6

mg per 1 kg of body weight per day.
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Name of Product:

5—Hydroxy—7—chloro—[2
amino)benzoyl]—2,3,4,

(A)

—methyl~4—(2—methylbenzoyl—
5-tetrahydro—lH-benzazepine

Study Title:

Multicenter, Randomized, Double-Blind,
Placebo—Controlled, Study of (A) to
Evaluate the Effects of (A) on the Acute
and Chronic Outcomes of Patients with
Worsening Congestive Heart Failure

Clinical Phase:

1IB

Treatment Indication:

Patients with Worsening Congestive Heart
Failure '

Objective (s):

* To assess the efficacy of three doses of
(R) or placebo in conjunction with optimal
current therapy (as determined by the
Investigator) with up to 10 days of acute
inpatient study drug dosing, followed by 7
weeks of outpatient dosing.

Study Design:

* Multicenter, randomized, double-blind,
placebo-controlled, parallel groups

* The study consisted of a Screening Day,
up to a 10-day inpatient pPeriod followed by
a 7-week outpatient period. Patients
returned for outpatient assessments on
Outpatient Weeks 1, 3, 5, and 7.

* A follow-up telephone contact occurred 7
days after the last dose of study drug.

* Four groups of about 80 patients were
randomized to receive once daily for up to
59 days: 1) pPlacebo, 2) 30 mg of (A), 3) 60
mg of (A), or 4) 90 mg of (A)

* All patients continued to receive
conventional therapy which may include
diuretics, digoxin, ACE inhibitors,
hydralazine, nitrates, beta blockers

Subject Population:

* Patients hospitalized for worsening heart
failure

* NYHA class III-IV

* Male and Female

* 2 18 years of age

Test Product, Dose,
Mode of
Administration:

* (A) 30mg, 60mg, 90mg, or placebo oral
tablets

Endpoints:

Efficacy:
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INPATTENT PRIMARY : Body weight changes at 24 no
INPATTENT SECONDARY: NYHA classification,
weight at discharge, edema, jugular venous
hepatomegaly, urine output, daily serum electrolytes,
stay, diuretic usage, patient and physician asse
OUTPATIENT PRIMARY: Worsening of heart failure

urs post dosing

an emergency department, outpatient clinie,
associated with need for either increased th

heart failure, and time to withdrawal was analyzed.
OUTPATIENT SECONDARY: NYHA classification, edema,
jugular venous distention, rales, hepatomegaly,

symptom score

PT/APTT, 12-lead electrocardiograms, and physical exXaminations
PK: Plasma (R) and netabolite concentrations

dyspnea, orthopnea, body
distention, rales,
length of
ssed symptom score
defined as any of
the following: 1. Hospitalization, 2, Unscheduled visit for CHF to
Or observations unit

€rapy or new therapy
for heart failure, 3. Death. Rates of withdrawal due to worsening

body weight,
dyspnea, orthopnea,
urine output, serum electrolytes, patient and Physician assessed

SAFETY: Adverse events, vital signs, clinical laboratory tests,
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8.7% 3. 8-9, P-val ue g5' Z.SQ ?.835ﬁ60h3§g§r06%460
The nunber in parentheses indicate he number of

tients random zed in the group. Analy
Itoa BRabf7{on therapy) " were perforned by SP%gﬁ?gR)%‘%(ozoss
t‘gcs)t Tal?)l e 6. Adverse events observed in pati e
treated with (A) Adverse EventgPl acebo 30 ng om
(79) g 90 mg Urinar Fre (78) (84) (76) Y que zb r
3 Event Rate ( %) 1.3 4 1.3%3. 6%5f3%tThcnet2u 18

ie
[ en i_ndi cated the nunber of pa
ran %:n zédeb? ttaﬁétg{r Qépthgabhﬁ%tS%%ggg%Fgg?g%C
n
due to aHvefise experi %‘? A ?ﬂ : E 91)
0 |I‘Wuat|oﬁ gm0 ng Al mg

(ALReasont; zl ace?gﬁ\% 8611, nSC }mn enceB42 14 (77)
genlg«:‘g%tr(eiaa(&])) %’10% 25517, 17. 9%329 88 22810 The 3
nurrber P vRaL et fTeses ind]

cated £hE2 nunberd .6k pati entse
S-04pB 90PRR 973716 7662 0.1460
m zed T the ot WO
ando rOG-E’O%remhelst)Uﬁ[ﬁii&teﬁ:’%H A

tients
t tailgr &t pa

he treatnent of severe hear

”e£98§%£f¥édtln the group.

Analysis on "Time to Death (on therapy) " were performed by

Log-Rank test.

Table 6. Adverse events observed in patiénts treated with

(A)
Adverse Event Placebo 30 mg 60 mg 90 mg
(79) (78) (84) (76)
Urinary Frequency 1 1 3 4
Event Rate (%) 1.38% 1.3% 3.6% 5.3%
The number in parentheses indicated the number of patients

randomized in the group.

Table 7. Discontinued cases due to adverse experiences in

patients treated with (a)

Reason of Placebo 30 mg 60 mg 90 mg
Discontinuation
(80) (78) (84) (77)
Adverse Experience 12 14 25 17
Event Rate (%) 15.0% 17.9% 29.8% 22.1%

randomized in the group.
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of the present invention is quite useful in the
treatment of severe heart failure, i.e, acute heart
failure and 5 chronic heart failure in acute
woeeuhadricon. I n addition, the method of thep®FaSARhozoss
invention is excellently safe wth few side effects.
Thus, the present invention p3ovides a nethod for the
treatment of severe heart failure by admnistering to
a patient a henzazepi ne conmpound (1) or 10 a

ph@mﬁﬁgﬁﬁ%&c | y_acceptable salt thereof, and a

phar maceuti c Pﬁ&ﬁﬁ@%ﬁ??%n contai ni ng said benzazepi ne
conmpoung r har maceuti cally acceptable salt

t her eof easl,l)ev%e oIdaagora '%Eee readgeatacti e verep tradtf 861 1ure

meglf Sed Usp 1k di canent. suitable for the treatnent
of sever;ﬂ;hearr%ta Ji%fefngcﬁoﬁ?‘r ¢’ 19°6Fp WeSEul3inCitAMBredtment

A wise sefrebe NYHIOXY - €56 § 0- I,- [2- met hyl -
4-(2-nethy|benzoy|anf%g %%nz&V%T-Z?%?QE51¥@FFathﬂaubH and
- Henzdze pieae torf3 1phar Mac Leal |y acceptable salt

t hereof for nanufacturFﬁggghE%ngéﬁﬁﬁ?ggﬁ?tabFE pggition,
t hdhet reeitmentof ahet ha-sQyer e_-Lrp,ee%rt. ai ] ure_of New

York Heart Association O ass: | .t%gh THe G¥gellently safe
aé@éﬁwiﬁQWtOSbﬂajrnﬂfedeereinThﬁgp i ve_ingaredient ,
ogﬂ%)pgarnaceutically accept abl e sa??ﬁé18n¥%eP of tftgention
cACAFABE # rmerodethc ament reatResai by dosage Lt of

t he rgg e of less than 0.6 ny/kg. 3. The use gg%g#df?kﬁure
t P’ ISEHRNRItR 2 theianti aebémgiadgien BhpBund (1) or
p arnqﬁeuticalLy acceptable salt 15 thereof is

cont af Hed' AP HE e caarmsptabla daddlt dosREfeotNi t 205
Eggggugro 0.1 ng/kg to less than 0.6 ng/kg. 4.

use  accorti ng"PPALHLANL, cRRgRrEning  said  benzazepine

compound (1)

as well as a use of said active compound for manufacturing

a medicament suitable for the treatment of severe heart

failure.
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the active ingredient or a pharmaceutically acceptable
salt 20 thereof is contained in the nedicanent in a
dai ly dosage wunit of the range from 15 ng/ body toLf'.SYDWISE

/ body. 25
g y 11

CLAIMS

1. A use of 5—hydroxy—7—chloro—l—[2—methyl—
4—(2—methylbenzoylamino)benzoyl]—2,3,4,5—tetrahydro—lH—
benzazepine or a pharmaceutically acceptable salt thereof
for manufacturing a medicament suitable for the treatment
of the severe heart failure of New York Heart Associétion

Class: IV.

2. The use according to claim 1, wherein
the active ingredient or a pharmaceutically acceptable salt
thereof is contained in the medicament in a daily dosage

unit of the range of less than 0.6 mg/kg.

3. The use according to claim 1, wherein
the active ingredient or a pharmaceutically acceptable salt

thereof is contained in the medicament in a daily dosage

unit of the range from 0.1 mg/kg to less than 0.6 mg/kg.

4. The use according to claim'l’ wherein
the active ingredient or a pharmaceutically acceptable salt
thereof is contained in the medicament in a daily dosage

unit of the range from 15 mg/body to 45 mg/body.



