-1- DESCRIPTION Title of Invention: BENZAZEPI NE COMWPOUND Technical Field

5[ 0001] The present invention relates to a benzazepi ne conpound. Background
Art [0002] 10Heretofore, several conpounds having a vasopressin

antagoni stic activity have been devel oped (e.g., Patent Literature 1 to 3
and Non-Patent Literature 1 and 2). However, the devel opnent of a conpound
havi ng nore excell ent vasopressin antagonistic activity is in demand.

15[ 0003] Patent Literature 3 discl osesscrRIRTERENMP| e 430, conpounds

exhi biting excellent vasaopressin_antagonisti ctivity. O such conpounds,

t ol vapt an, q%§6?e§€n%%%?QE%Q?HeBF%¥$%Rﬁﬁ$§ F@M%épgh i s al so disclosed.

20[ 0004] OH [ 0005] However, Patent Literature 3 is silent
about the deuterated conpound of the present invention. Citation List

Pat ent Li té“@&@ﬁﬁ@al-?zﬂ-el[r%ooes] OL |: NO 2009/117144 PTL 2: Japanese

Exam ned Patpent ;Publication No. H7-76214 PTL 3: Japanese Patent No. 2905909

The present invention relates to a benzazepine compound.

Background Art
[0002]

10 Heretofore, several compounds having a vasopressin
antagonistic activity have been developed (e.g., Patent
Literature 1 to 3 and Non-Patent Literature 1 and 2). However,
the development of a compound having more excellent vasopressin
antagonistic activity is in demand.

15 [0003]

Patent Literature 3 discloses, 1in Example 430,
compounds exhibiting excellent vasopressin antagonistic activity.
Of such compounds, tolvaptan, represented by the following

formula, is also disclosed.

20 [0004]
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[0005]

However, Patent Literature 3 1s silent about the
deuterated compound of the present invention.
25
Citation List

Patent Literature



Non- Patent Literature [0007] NPL 1: Kondo, K.; Ogawa, H.; Yamashita, H.

M yanot o, H.; Tanaka, M ; Nakaya, K ; Kitano, K ; Yamanmura, Y.; Nakanura,
S.; Onegawa, |. ;Mri, T.; Tom naga, M ; Eioorganic & Medi cinal

10Chem stry, 1999, 7(8), 1743-1757 NFL 2: Yamanura, Y.; Nakanura, S.;
Itoh,S.; Hrano, T.; Onogawa, T.; Yamashiza, T.; Yamada, Y.; Tsujime, K ;
Aoyama, M ; Kotosai, K ; Ogawa, H. ; Yamashita, H. ; Kondo, K.; Tom naga, M;
Tsuj i moto, [@OQ6RMbri, T.; Journal of Pharmacol ogy and Experinenta

15Ther apeuti c 1998, .2 , -867 Summary of Invention Technica
Problen1[0008%ngih g j%@éééﬁjﬁgg present invention is to provide a nove
benzazepi ne camoundJhaxhee Memeiexdebdentt Pabdprcesisim Nant dgondstd c

activity than tol vaptan, and Vi ng, addj t | | benefits, e.g., achieving a
further exten&gg’éhabﬁﬁﬁ%ﬁ%@i€§anf¥%cg#%%%$?fe by produci ng the conpound
wi th high nmetabopdterdb1stabsthtey. Solution to Problem[0009] The present

i nventors have conducted extensive research , 30 to achi eve the above
obj ect s. Cd@@@a&ently, the present inventor found that by converting

tol vaptan intodrf §:DxbRES) B No¥elabenzazepi-re i eanpoundiinepoesent ed by
Formul a (1) bel ow has nore excel'l ent vasopressin antaqpnlstlc activity and
net abol i ¢ StEaBkpi tY: 7 ThkPiLesBnt FhvBIRUI En/ wWAHEEGHplYi-sha Hasedt on’such
35 flndlng%moggQQ}O}.;Méfﬁp %z; Tominaga, M.; Bioorganic & Medicinal
10 Chemistry, 1999, 7(8), 1743-1757
NPL 2: Yamamura, Y.; Nakamura, S.; Itoh,S.; Hirano, T.;
Onogawa, T.; Yamashita, T.; Yamada, Y.; Tsujimae, K.; Aoyama, M.;
Kotosai, K.; Ogawa, H.; Yamashita, H.; Kondo, K.; Tominaga, M.;

Tsujimoto, G.; Mori, T.; Journal of Pharmacology and Experimental

15 Therapeutics, 1998, 287(3), 860-867

Summary of Invention
Technical Problem
[0008]

20 An object of the present invention is to provide a
novel benzazepine compound having more excellent vasopressin
antagonistic activity than tolvaptan, and having additional
benefits, e.g., achieving a further extended pharmacological
effective life by producing the compound with high metabolic

25 stability.

Solution to Problem

[0009]

The present inventors have conducted extensive research
30 to achieve the above objects. Consequently, the present inventor
found that by converting tolvaptan into its D-form, a novel
benzazepine compound represented by Formula (1) below has more
excellent vasopressin antagonistic activity and metabolic
stability. The present invention was accomplished based on such

35 findings.



[0011] A benzazepi ne conpound represented by Forrmula (1): or a salt
thereof, [0012] wherein RI may be the sane or different and each represents
H or D, 10R2 nay be the sane or different and each represents H or D,
R3 represents a Cl_5 al kyl group, a Cl6 deuteroal kyl group or a Cl-6
per deut er oal kyl group, R4 represents a €3-.6 al kyl group, a 01-6
deut eroal kyl group 15 or a Cl_6 perdeuteroal kyl group, R5 nay be the sane
or different00dAd each represents Hor D. [0013] Item 2. A benzazepine
conmpound sel ect ed fgﬁg%; he group 20 consisting of: -4- (1)
N- (4- (7-chl or o- 5- hydroxy-2, 3, 4-tri hydr o- 5- deut er o- 1Hbenzo[ b] azopi ne- 1- car bo
ny1) - 3- met hylOphény1) - 2- nethylbenzanlde (2)
N-(4-(7-chl oro-2, 3-dihydro h) ri .

% %Pﬁl éﬁ81MKﬂ %%%%%ﬁ %Zam 1):

benzo[ b] azepi ne- 1 car onyi? eny

1 R!
R HO R1

1
cl R
R1
R1 R1
N R
R2
RZ R? R1
R4 o
RS HN
R3
0 R?
RS RS
5 RS

or a salt thereof,
[0012]
wherein R' may be the same or different and each
represents H or D,
10 R’ may be the same or different and each represents H or
D,
R3 represents a Ci¢ alkyl group, a C1.¢ deuteroalkyl
group or a Ci-¢ perdeuteroalkyl group,
R* represents a Ci.g alkyl group, a Ci-g deuterocalkyl group
15 or a Ci-¢ perdeuteroalkyl group,
R®> may be the same or different and each represents H or
D.
[0013]

Ttem 2. A benzazepine compound selected from the group

20 consisting of:



5(3) N-(4-(7-chloro-5-hydroxy-2, 2-di deutero-3,4,5-tri hydro-1H

benzo[ b] azepi ne- 1- carbonyl) - 3- net hyl phenyl ) - 2- net hyl benzam de, (4)
N-(4-(7-chl oro-5-hydroxy-2, 2, 4, 4, 5- pent adeut er o- 1Hbenzo[ b] azepi ne-| - car bony
| ) - 3- et hyl pheny1l) - 2- net hYl henzam de, and 10(5)

N-{4-(7-chl oro-5-hydroxy-2, 3, 4, 5-t et rahydro- 1H

benzo[ b] azepi ne-1| - carbonyl) - 3- net hyl pheny1}-3, 4,5, 6-tetradeutero

-2-trideut eflo Net byl bendambdd; hptrexysal B, ¢ Heridofdror6odaftens lHem 3. A

phar maceutical conposition or a salt -the o Li_Si aculve

i ngr edi ent ,bepﬁ8$18 S azepi Eecéﬁ%ﬁﬂd 30@%?&@&%)2? @%&hgf% ar maceutical Iy
accept abl e (@ar ~Ni-ed~ (J-Q0Ib}rot £ eprdihldse-6Fhyderherzdz épt nedeormouid-or a
salt 20 thereof ltem 1

0 or as, .a drug, 016 |t . A
vasopr essi e&ﬁ?é@%ﬁ%?“@éﬂrﬁ??éw,sl)é “ﬁlﬁg}é%{&/eélﬁlﬁjrz é@?gkﬁ%/l,b(?%zea%g]g%iazepi ne
cgrrpoungi ?_r(3al gal(n_th@tzrg@&ogﬁ-lhy%m@—?n 2|2?ia>@gm¢]3,ﬁ, S‘tﬁihydrd_ﬂémt 6. The
phar maceut i cal conposition according to |tem3, which i r _preventing or
treating atberﬂéaé}?]WW%&&@@%@@%&@&WFE%&W%6%5%’3%?%?&%&@? '
hypertensi on, fdefs;;-asgitess-heardxf-aibyunes, s-enalcadystunction, syndronme of

30 inappropriate secretion of antidiuretic hornone %SI ADI-?, liver,
ci rrhosis, HepBeNat? e Me Ry pokaren xS HrabeteRen ) r2almsf BY PRI UAE, moti on

si ckness, water-netabolismdisorder, renal failure, cerebral infarction,
cardiac infarction, and polycystic kidney disease (PKD). 35[0018] -5- Item
7. Thelphar(cBut 4 chl-ddiwposbthvdr@ecer di Agot e tadBOoWirch is for use as

t |east ted_f i sting af i o
at @ cas 0'ﬂ)%n%glg%‘%%ﬁ%%ee—q}cé?gbdlﬁ%ﬁ —gi—%‘éﬁagg@zé,@]]' ng af svasodi | alors

anti hypertensiv S, wa retic a pl'at el et aggregati on
i nhi bi t ors,~2utedtelicrd megepibenaamtideheart failure agents, and anti-renal
failure agents. [001%1: lten @.th%rré%tfhod for preventing or treating at |east
[0014]
15 Ttem 3. A pharmaceutical composition or a salt thereof
comprising, as an active ingredient, the benzazepine compound of
Item 1 or 2, and a pharmaceutically acceptable carrier.
[0015]
Ttem 4. Use of the benzazepine compound or a salt
20 thereof of Item 1 or 2, as a drug.
[0016]
Item 5. A vasopressin antagonist comprising, as an
active ingredient, the benzazepine compound or a salt thereof of
ITtem 1 or 2.
25 [0017]
Ttem 6. The pharmaceutical composition according to
Item 3, which is for preventing or treating at least one disease
selected from the group consisting of hypertension, edema,
ascites, heart failure, renal dysfunction, syndrome of
30 inappropriate secretion of antidiuretic hormone (SIADH), liver
cirrhosis, hyponatremia, hypokalemia, diabetes, circulatory
failure, motion sickness, water-metabolism disorder, renal
failure, cerebral infarction, cardiac infarction, and polycystic
kidney disease (PKD).
35 [0018]



one di sease selected fromthe group consisting of hypertension, edenm,
ascites, heart failure, renal dysfunction, syndrone of 10 inappropriate
secretion of vasopressin (syndrone of inappropriate secretion of
antidiuretic hornone: SIADH), liver cirrhosis, hyponatrem a, hypokal em a,
di abetes, circulatory failure, notion sigkness, water-netabolismdisorder,
renal failure, cerebral infarction, cardiac infarction, and polycystic

ki dney di seases 15( PR@w 7t henhastitmthacenpt ¢si ngpradsinish excargding to

benzazepi ne conpound, or a salt thereof of Item1 or 2 0 .a n

ani mal . [ 0G26T" heW%Fﬁééﬁ%fPﬁv%%ﬁi%ﬁ1aﬁrg§?ﬁg§”§36§H?a§8%?%%agg%%%hgéezo

repr esent edy By sFeoms Bst(ikly aboves@diatsakt theltegfortpB024¢ agents, water-

Speci fic exanples of the Cl1_6, preferably Cl1 3, alk¥£§grou s represented by
I

R3 and R4 iSHUFEEMEI 209 DS /i RERLEES hetdwFeIgF 5P, THt Y oupt e H-pr'Spyl  gr oup,

i so-propyl greup, and the 25kikeurd sThen& b1 -peaher ahl Ml adents.
deut er oal kyl™ groups represented by and R4 in Formula (1) are those in
whi ch at | 86t %bne hydrogen atom of the alkyl group is substituted with a

30 deuterium atom (wWddy, gheapy .5a)ﬂb@abré§@ﬁ%ﬁﬂd1dthQQa@L&;Qﬁ:HQQSBYdrOgen

atonms of the alkyl group are substituted with deuterium atons are

excl uded) . dn@023peass-saltperteiinf nom sthan dirptiegeenfstingo o6, NPPF @B 1 to
3, and mis _an_in of e i £ cal ] cexanphessidhesreof

i ncl ude deﬁiSPSne%ﬁgf&ﬁ?oﬁ%?Egi5%%?%?%n€?ﬁ§? %¥%ﬁ£, gufegggthyl grquE, 5
di deut 0 oetimpbpgopupatd rdedeat éooedhytasproapsin et madewrer 0ét hyFPicRupate

ot r adeut or5? Opy P g o FRRBHEGT 6757 By Lo ouip, Sad CEe T Tke | 0024]
hyponatremia, hypokalemia, diabetes, circulatory failure, motion
sickness, water-metabolism disorder, renal failure, cerebral
infarction, cardiac infarction, and polycystic kidney diseases

15 (PKD) ,

the method comprising administering the benzazepine
compound or a salt thereof of Item 1 or 2, to a human or animal.
[0020]

The present invention provides a benzazepine compound

20 represented by Formula (1) above or a salt thereof.
[0021]

Specific examples of the Cy, preferably Ci-z, alkyl
groups represented by R> and R? in Formula (1) include methyl
group, ethyl group, n-propyl group, iso-propyl group, and the

25 like.
[0022]

The C,4, preferably C;.3, deuteroalkyl groups
represented by R® and R? in Formula (1) are those in which at
least one hydrogen atom of the alkyl group is substituted with a

30 deuterium atom (with the proviso that those in which all of the
hydrogen atoms of the alkyl group are substituted with deuterium
atoms are excluded).

[0023]

Specific examples thereof include those represented by

35 the formula:



10Speci fic exanples of the Cl-5, preferably Cl-3, perdeuteroal kyl groups
represented by R3 and R4 in Fornmula (1) include perdeuteronethyl group,
per deut er oet hyl group, perdeutero-n-propyl group, perdeutero-iso-propyl
group, and the like. 15[ 0025] The benzazepi ne conpound of the
present invention or a salt thereof is pteeduced by a nethod disclosed in
the Reference Exanpl es and Exanples, or in accordance with these nethods.
[ 0026] 20The.banzadizepi ne conmpound of the present invention obtained by

these nmethods can be. separated fromthe reacti t ysa ra
separation‘ﬁ%ﬁﬁé? %nﬁscéhlp%?gﬁﬁrogglgﬁrﬁf?é%%gﬁgﬁégkEnggs%bégg??bnEéﬁa
purificati dmteeansef forceexanplieyraa sgiest i 1datliyonerenhbels tthamodysnalidezat i on
met hod, col utm 25 chr omat ogr aphy, i.0n-exchange chronat ogra I
chronatogré%ﬁﬁ?raW?? ﬁﬂEﬁpona¥®ﬁﬁﬁﬁﬁ§?%gygﬁ%?&g?vgePﬁgﬁ9$§¥@T%&Oup’

chr omat ggr aphyutars@entgrexpr acti@uushedyl ojrdite kickeadearsheténypl oyed.

[ 0027] The benzazepi ne conpound of the present invention can 30 form
suitabl e s&TSP, ERAWH EPTEPYLUBROWRY 1Bt S APR R I9GGEPsui t abl e salts of a

conpound ( L)riexerplbiigd behews, [ 0028]acTherspid@pl @rsabt s of the conpound
(1) are pharmacol ogicall'y acceptable salts. Exanples thereof include 35

al kal i net a&lengaPesterorrorvdodirawPsadtd &h¢ pdkassiumsalt), -7- alkaline
earth nmetal;gglts (e.g., calciumsalt and magnesiumsalt) and |ike netal
salts; ammoniumsalts, alkali netal carbonates (e.g., |ithium carbonate,
pot assiLOm car bonat e,Spsodifim earhoket ©f &hd @e&imﬁﬁgﬁﬁﬁbhét%&w al kal i ret al

hydrogen 5 car : Lt hi rQgen sarhonat e, sedium hydr ogen
carbonate,Eghggggggggpéﬁi%gngéegégg%%%ﬂ§@e§? alfali negél hydrox? es

(e.g., |itHhingiubydpexidscrsodicbpl hydrnoxi derdpotassiumihgdeskr de, and cesium
(11 (1 ower ) ARSTER Fes (B PP Bt TS R b T S ro) SarhR, Tk £

N- et hyl di i Sidpeopyl ami ne) , pyridine, quinolihe, pi peri di ne, in{dazol,

picoli?%, %i Egylaninopyridine, di met hyl ani | i ne, N-(I|ower)al kyl - norpholine
(e.qg., netﬁgﬁ rpholine), 1,5-diazabicyclo[4.3.01lnonene-5 (DBN), 1, 8-
di azabi cycl o[ 5. 4. 0] ungeeeneazZehDBY)conbodnd15f difex ghiesypaltof @veni2jactane

(DA300), trishydroxynethyl am nonethane, and |ike salts .of organic bases;
and hydrocﬁP&FiHE?r%?%r ﬁHﬁQPEgEhQﬂr%F%ﬁﬁﬂggd%%ﬁféﬁ%fJﬁﬁFBStg?f%ﬂ%gbhate,
and |ike salspobsi iy ganinp1ael, dsr foramiedaacetale, tPreepi onaheds oxal ate,

mal onat e, succi nate, funarate, maleate, |lactate, malate, citrate, tartrate,
20 carbonatl@92gilcrate, nethanesul fonate, ethanesul fonate,

ptol uepgsul fonate, gile ¥BLEzeple | ddp ikt srofnorgaiestachdsncand the
i ke. [0029] The benzazepi ne conpound of the present invention also
obtained by these methods can be separated from the reaction
system by a general separation means, and can further be purified.
As such a separation and purification means, for example, a
distillation method, a recrystallization method, column
25 chromatography, ion-exchange chromatography, gel chromatography,
affinity chromatography, preparative thin-layer chromatography, a
solvent extraction method, or the like, can be employed.
[0027]
The benzazepine compound of the present invention can
30 form suitable salts. Examples of such suitable salts include
suitable salts of a compound (1) exemplified below.
[0028]
The suitable salts of the compound (1) are
pharmacologically acceptable salts. Examples thereof include

35 alkali metal salts (e.g., sodium salt and potassium salt),



25 includes those in the formof a solvate with a solvent (e.g., hydrate or
et hanol solvate). Exanples of preferable solvates include hydrate. [0030]
The conpounds of the present invention represented by 30 Formula (1) al so
natural ly include isoners, such as geonetrical isonmers, stereoisoners, and
optical isomers. [0031] The compound of Fornula (1) and a salt
thereof are used in the foutt of conmmon pharnaceutical preparations. Such
35 pharnaceﬂh&ﬁahepeaﬂaua&haﬂsseéhsb&apyepaaédubysudtngndsmagmgﬁiuWB

enpl oyed di | ts_and. exci nts,. such as.fi ender s i nders,
wetting agen #Letq 8P§ ﬂ{ é?hg S%F? acafng}?tn%um %Itr Ubrai%ﬁn s f; f or m of
such phar meeatticngaks preepgar atlllﬁnfiul@a(ﬂilbﬁ)n%Ebeqb@KthS’m varboustd ,orauelium
?eglen;jl ng ana' %%6%%1‘?%;1 utl c ggse 5 Tyghg%ai eﬁ{%ﬂl ﬁgﬂtggeérpem : ncl ude

abl ets, pi € I¥H§Ben anul es,

capsul es, sunpRSEtesi 8S.q., nJl@@hmﬂswcﬁQJg@hl @aﬁbome@@u@nﬁ,hwm@w and t he
i ke. [0032] 10Toformtab|ets a w de range of carrlers known in this

field can BEERSBarel MIURTGSSLEBR RycHAsIes, CPéE?Qﬁﬁ? rs@efase, "G um

chloride, glleR%@deNTrBR.g St ARG uRahfdAiRicar bov@t 8y KaRbkAde Crystalsh e
cellulose, silicic acid, and |i ke excipi ents; water, ethanol, propanol,

si npl e syrdpﬂhg%&éeseﬂgblapﬁbws hystrapaHel 5 Fol dtikensal el af i MEEROLF ons,
car boxymet hyajs%%l ! %PS&awgﬂ] %QEI ﬂ&%é’%'a‘iﬁ’(&h%%@s Rotassi-umphosphate,

pol yvi nyl pyrrolidone, an nder s y starch, sodlun1alg|nate agar
powder 10| arimatan poiver anﬁodrahhhy@nxﬁyﬁroéa&@Unate rvaliciinm catiolane,

pol yoxyel Il e Sotbl L an LAy geLd, ool ety onol . Lquryligul ot e, o0

stearic acid nmonogly “sta |S|ntegrants
sucrose, stdarithyleachinduit-eélpwhy e bgenatedhol 153 @nd .l i Ke di sintegration

i nhi bit d | fat d I k
bbeor pt 1 on MRSt BRE u i er i - Srara e T 2 Vet 2agmafly e,
Iact?se kanbmﬁblaﬁchﬁmiommlendeoéh@¥ﬁatﬁglIlma4 and :lke adsorbentsd -
rifi ta { ear ric acl er en n i ke
Pubri coit s Cigrabt racft k2 Slbr ein) Sy bel ot Pty Sl Eres i tey

material s asd equereltd @ Poepanec kﬁ&!’es@xéﬁw Bydmtgﬂrm@bedhyammmate,
gelatin-coated tablets, enteric-coated tablets, 30 Eiln}coat tablets, or

d
doubl e- or WGIFPLORARer et itabPet 81 LT DER3PIPSPIBFf pi1d S 1X8 WRUES rdnge of

carriers knewrghRithisidd; e'f@rﬁé@ebeaé@t%&e,Eié@ﬁ}’_@i@f%ﬁélero&@flatéﬂrhlﬂﬁ)r@t@(;ose,
| act ose, starch, cacao butter %drogenated vegetable oils, kaolin, talc,

35 and ot hHCEXBRPF entWia gy aRabPet owderater Jiataift-h owaer; tagerate,
gel atipg ethanghatand, QLOEL, bhBERESe sl BERREANe t RUM 51131k a0 NEH-

di sintegrants; etc.
toluenesulfonate, glutamate, and like salts of organic acids; and
the like.
[0029]
The benzazepine compound of the present invention also
25 includes those in the form of a solvate with a solvent (e.g.,
hydrate or ethanol solvate). Examples of preferable solvates
include hydrate.
[0030]
The compounds of the present invention represented by
30 Formula (1) also naturally include isomers, such as geometrical
isomers, stereoisomers, and optical isomers.
[0031]
The compound of Formula (1) and a salt thereof are used

in the form of common pharmaceutical preparations. Such

35 pharmaceutical preparations can be prepared by using usually



[0034] To form suppositories, a wi de range of known carriers 5 can be used.
Exanpl es t hereof include pol yethylene glycol, cacao butter, higher

al cohol s, esters of higher alcohols, gelatin, sem -synthetic glycerides,
etc. [0035] Capsul es can be prepared according to a known nethod, 10 by

m xi ng a usual active ingredient conpounds-w th an aforenentioned carrier,
and encapsul ating the resulting mxture into a hard gelatin capsule, soft
gel ati n capswleyedr di heentiskend] 6838}1erd =f, opnrlarms rjiddtiren, eat gl on,

enul si on, . uspensi on i erili. re de i sotonic to
bl ood. Anyq%f%%%%f §§%§H1 fgéggé’ié%%#ﬁagg??gF%’éiﬁﬁ%%kéﬁp by% to formthe
i nj ection. Btanpkbessof Taechodn |l aertushi pbbudecenatier] etdpamoltiomscrogobs

propyl ene gl ycol, .ethoxyl at.ed isostearyl al cohol ol yoxyl ated.is I

al cohol , fg%¥§x%89d%5%TeW?”6W52 Oﬁ%?ydé?%?ﬁgpgnghsg?%iggﬁfmg%b}c[ggg%%kx

I n thisscasgppildae phatprpaeuhieeabs prepaldt tapl vy, gantiai, npsedersn chl ori de,

gl ucose, or glycerol in an anmount sufficient to prepare an isotonic

sol uti on, ‘ﬁﬁ?néon?%ﬂﬁﬂfgopﬁpi%%Hl%%Fﬁ%iEFQ%Yg?LbGPPEP ©Sanal gesi ¢
agents, et GuppaRdtrhayed Uritherteenst aidb1dtfionesessadiansie0kor £Dg. RGeS the
preservatives, flavors, sweetening agents, etc., and/or other nedicines.

[ 0038] The HrfSunt of the conpound of Fornula (1) or a salt 30 thereof
contai ned imdhpe pharmaceutical preparation of the present invention is not
limted and can be suitably selected froma w de range. The pharnaceuti cal
prepar afi on usual | y Torfiaimsabhet eompotind 6pNGE sl CaFKEPEST KPP ipr 6pOFti on

of usually 8haut -Qn 1k a; Y W %) ARG, PT eéogf .@Q!EIM??@,O%aCQO%et,OS§Qr<¥\§e%

35[0039] -10- The route of adnminis ration of the pharmaceutica
prepar at i orsaofiumhehpeesént dimgesti onres, notagsdnt cebtann ycaihanedd, &ndlihe
preparation,.i I D st er : . & e, { yitable. £ or, e form
of the preggbé??gggg%ﬁéggggfgﬁf'éggﬁ§§§gg§g”aﬁ%&ggﬂg?%Egng?tionsﬁqand t he
severity ofethheodi seaseandor sexahpl gyru@mbloétispspi $d181t isolsut poasch

suspeng enul si ons r.anul | es

_ e sol -
o P e g BT Ot AN TR A AR ER- AL AATLELE S DIR Y

y Of i'n conbination With
typi cal i njrethiyonel Iansfaysiponsassiah @soglhates epsbywuitrydpyrramidonaciathdl 0

solutions r. thgilike.;gﬁgthgr, 'njqﬁ%%ons are Eip Iémgdghgg§t¢ §%u1r 0o

|ntranuscuﬁdﬁ?y, PAET e wtané 6§Fbi LUt atdolgty, i KOrapetitonearry, if

necessary. pouppesi 6488 idecadnl shst@iad i ahlalettaldypnalte040]
polyoxyethylene sorbitan fatty acid esters, sodium lauryl sulfate,

20 stearic acid monoglyceride, starch, lactose, and like
disintegrants; sucrose, stearin, cacao butter, hydrogenated oils,
and like disintegration inhibitors; quaternary ammonium base,
sodium lauryl sulfate, and like absorption promoters; glycerin,
starch, and like wetting agents; starch, lactose, kaolin,

25 bentonite, colloidal silica, and like adsorbents; purified talc,
stearates, boric acid powder, polyethylene glycol, and like
lubricants; and the like. Such tablets may be coated with usual
coating materials as required, to prepare, for example, sugar-
coated tablets, gelatin-coated tablets, enteric-coated tablets,

30 film-coated tablets, or double- or multi-layered tablets.

[0033]

To form pills, a wide range of carriers known in this
field can be used. Examples thereof include glucose, lactose,
starch, cacao butter, hydrogenated vegetable oils, kaolin, talc,

35 and other excipients; gum arabic powder, tragacanth powder,



15The dosage of the pharnmaceutical preparation of the invention is suitably
sel ected according to the nethod of use, the patient's age, sex, and other
conditions, and the severity of the disease. The anpbunt of active

i ngredi ent compound is usually about 0.1 to 10 ng/ kg body wei ght/ day.
Further, it is desirable 20 that the phararaceutical preparation in each
unit of the admnistration formcontains the active ingredient conpound in
an anount ofelaiont @than00 amg. ofitvarntiagesss Eifiectranef apavemib®t25F0041]
The benzazeCle ne %ggggund ocf the present invention exhibits excellent
vasopressin antnag nrsti’c act|V|ty The specific effects of the vasopressin
ant agoni sti@@dtli vity include, for exanple, a vasodl | ating effect, a

hypot ensi ve effect, inhibitory effect on atl c.-g se. rel e, an
i nhibitory effect on ?Téiarﬁbﬁé{?p%%ﬁa/rdﬁgmﬁ WJadwa]:[ er dr Srlé#ﬁ%g e%afr%lggg

pl at el eb aggiregat headi nEkbinp D¢y wfdrect, ianl wdhidoilyeryyedfectlvawlyonitang, a
ureotelic effect, an inhihitory effect on s cretio E}Pﬁactor Vill, a
cardiac funttitén i RLveasidGosrtctSSEH =355 RhPBTY r]f gct SoH ek angi al
cel | contragdioBynaRet MhidliieryYdeef f&ct. on hepatic glucose production, an
inhibitory effect on al dosterone secretion, an inhibitory effect on

endot hel i n 9duction, a regulatory effect on renin secretion, a menmory
modul ation effect, afhenmar egyl st %ép%frtegcgcc@xdﬁggult@t ar yn&fhf e@tcraon
prostagl andi n pr oductl on, etc. Therefore, a pharmaceutical conposition
conpri $Png Wh@lﬁéﬁﬁaiel{ﬁm?é @@ﬁp@ﬁnwweqlﬁ@tpﬁ@@@@ﬁnq Ai&ht ABn as an active

I ngr edi ent éf%r%@gﬁléioﬁéd Ja%l%a”@xlu? éar\ %%%%‘u%&fuheaf}e%mt@bf@%ﬁl%&nﬁ'eve
agent, a water-druretfic agent, a te aggregation inhibitor, a
ureotelic ag@m a hﬂrcérgeldtealr Ca@@UI%,I lapfe ageatin arprEvtle. r enalng dilker e
agent, etc (ji is effective in preventing or treating hypertension,

edema, asm[tes heart failure, renal dysfunction, syndrone of inappropriate
secretion of vasopré&siﬂ@r@spndimmzectoifori,nappobpticat,e eged sebhonoof
antidiureti c _hornone r hosi h

Pypokal B & SHPABLY Bl ol PaT ATy e Y RS feerenge 26 piood.

wat er - met abolyi siﬁmdelspr@iemOnrlqnalseélairh Ltrk&S cerebradn inf amptlbgad taridirac

i nfarction, poI stic ki i seases vari.ou | schem ¢ I

and the | k& é@) ST PoThe* easz i T8 Eop D%)‘Eﬁ{bt of T tﬁ@ r &dent %ﬂ\%%ﬁ?l on
has featur @@c&d@blﬁspﬁc’agb@dﬂ@ fge\pclcélﬂ%&f&x@QbSeanﬂsm&Hﬁwlnglsuﬁpm ned drug
ef ficacy. Description of Enbodi nents 25[ pr esent

i nvention POLlEREYARHEd F5PSFsRaV! ‘B%?%PW]WI tfﬁ‘t]%f %?Je%ceeSttetstggerence Exanpl es
and Exappl %1ybQ048hylene sorbitan, etc.

[0037]

In this case, the pharmaceutical preparation may
contaln sodium chloride, glucose, or glycerol in an amount
sufficient to prepare an isotonic solution, and may contain

25 typical solubilizers, buffers, analgesic agents, etc., and may
further contain, if necessary, coloring agents, preservatives,
flavors, sweetening agents, etc., and/or other medicines.
[0038]

The amount of the compound of Formula (1) or a salt

30 thereof contained in the pharmaceutical preparation of the
present invention is not limited and can be suitably selected
from a wide range. The pharmaceutical preparation usually
contains the compound or a salt thereof in a proportion of
usually about 0.1 to 70 wt%, and preferably about 0.1 to 30 wt%.

35 [0039]



-12- Reference Exanple 1 Production of

N-(4-(7-chl oro-5-0x0-2,3,4-tri hydro-1H

benzo[ b] azepi ne-1| - car bonyl) - 3- et hyl pheny1) - 2- met hYl benzam de Manganese
dioxide (2 g) was added to a suspension of N

5(4-(7-chloro-5-hydroxy-2, 3,4, 5-tetrahydro- 1H benzo[ b] azepi ne- 1-

car bony1) - 3- net hyl pheny1) - 2- rret hyl benzam de (2 g) in dichloronethane (40
rut), and the m xturgawvasutef dblxethihost7ahour f Aheephpeiarpuidd6ied, the
reacti on m xture s fi red thr washe r ane,
and t hen puprriepﬁéa){\%f/nsﬁ itgla Bese gL Vﬁggmlgaéﬁr onat og%g\gﬁw%ﬂ}ﬁl xgﬁgrﬂg%ﬁy
acetate = HudliBelprémsobtiannid. éﬁmxpuﬂtered by, for example, a route

N-(4-(7-chlor, -0Xp-2,3,4-trih . '
benzol b] azegﬁil%élgi?cg?%o O§mnégh§}ept%ﬁ§ifaﬁl%%’t N BRY AR de 9 6perti es:
Col or | ess aer phays @@wleﬁohb# NMRj(t@laCJs&)Je@ppm dB 1@l d1s84s€ 2HFom) , 2. 43

3H, , 2.49 (3H, , 3. 30-4. 0 2 6.48-7. 00
EZH, rs'r; 76(3§fm€?’ e %Wetn%) p?lii%' (S_LCP-}utsl)onS[O%) BT BRENSr e ;%mgr “6ducti on of

N-(4-(7-chlgr a%u@e@?’dér%%:a%s%,léstét@yﬂﬁﬁnﬁsdéﬂé@r@ﬁé}l@enlﬁﬁ@im reei - car bo
nyl) - 3- net hyl phenyl) met hyl benzam de Sadi um bor cLeL{t erl d
(0. 045 g) wWasragaeaishy fEeRdEEBReGSIngly or in combination wit

N-(4-(7-chlior %c§1850ﬁ§%§%f5816hgyguéh:Hé'QQUéQL@]égﬁﬂHﬂ@%sl amino acid
car bonyl) - 3- rret hyl phenyl) - 2- net hyl benzam de (0.4 g) in deuterated 25

met hanoP ( E®LwtipnatonGheand kehe Finkhare Wakc&tiqnFedrat St sane
tenmperat ure {0t ¢, DOU Jhné%%ﬁhgfcbﬁ:'ﬂ { q%tﬁzgcﬁ‘c'éﬂec\!@sslyad%gcharﬁé'!ﬂJsfl%SU| ting

reaction mxture, and e mxture S stirred for 10 minutes. Water was
added t her eim;ntohpem@f@alémraétmwamatm ethydrogéérates Jife resul ting
wat er | ayer has . sgbL eggaﬂé}gracti on with ethyl acetate again. The
et hyl acetaat Inaye rs us ‘bt ai hed were combi ned and dried over anhydr ous
magnesi um suwlofat e Subsequent ly, the solvent was distilled off and the

resid was recryst dfro etonedeth t i +35 of
N-?h-?$§chforo-5¥ﬁy §§§a§e4 RS gﬁa 1c§l?ﬁ%p§§a9?&@kaQh% 9

benzo[ b] az amw@athoﬁawoswt)a&yne@n@@mm)xam@tmm@mmhde. of -ug:,
vield: 8796the patient's age, sex, and other conditions, and the severity of
the disease. The amount of active ingredient compound is usually
about 0.1 to 10 mg/kg body weight/day. Further, it is desirable
20 that the pharmaceutical preparation in each unit of the
administration form contains the active ingredient compound in an

amount of about 1 to 200 mg.

Advantageous Effects of Invention
25 [0041]

The benzazepine compound of the present invention
exhibits excellent vasopressin antagonistic activity. The
specific effects of the vasopressin antagonistic activity include,
for example, a vasodilating effect, a hypotensive effect, an

30 inhibitory effect on hepatic glucose release, an inhibitory
effect on mesangial cell growth, a water diuretic effect, a
platelet aggregation inhibitory effect, an inhibitory effect on
vomiting, a ureotelic effect, an inhibitory effect on secretion
of factor VIII, a cardiac function increasing effect, an

35 inhibitory effect on mesangial cell contraction, an inhibitory



Properties: White powder 1H NVR (DMSO d6, 80C) 6ppm 1.40-2.19 (4H, m,
2.36 (3H, s), 2.38 (3H, s), 3.35-4.94 (2H, br), 55.35 (1H, s), 6.56-7.70
(10H, m, 9.93 (1H brs) Ms: (M, 449) Melting point: 227.8C. [0047]
Exanpl e 2 10[ 0048] 0. 0O5M NaOH in CD3CD (0.001 eq) CD3OD it 16h. Na 804
(1.2 eq) COB00 0 C 2 h. 87% [0049] Pnoducti on of

N- (4-(7-chl oro-2, 3-di hydr o- 5- hydr oxy-4, 4, 5-

trideut ero- éﬂfdmanbﬁ[bépztiﬂlgauboeerﬁmqudmi3ﬂneahyhﬁh&ﬂytkyZefﬂébt on
nethylbenz %% - %F%H% hyd nge deute£§t d net hano
S0l Ut i on ( TRLDIS SHABS aBEREF 5% S8 U1 OH GFINE LA (7 BEn o Gt B bD- 2. 3. 4. 5-

t et r ahydr o-dikdbhenzehb] @z_e@ul%tbrgaébmwclmraﬁmyi@mmbh 2a memory
met hyl benzam de (300 é%ﬁ3 deut er at ed mnet hanol rut) i q#x
was stirred'¥HdéErian a ratmoS FHEPEE Bt 06 £E %trrat%rfsgu ?‘E%IFY StiFr ng

for 16 hourgh elisihpakhem robﬂ@t@é@t At therdroRgsht pearvaseaabir med by
1H NVR. Sodi um bor odeut eri (0.037 g) was added to the reaction nlxture at

0C and the %Wﬂél%sc@mmrséélgafh? N WaRe P BRpEFER U Odr Lhe natEnt

Deuteri um ox{ A8 t(2n23s " Ml JaMBScaddeded 2 rthe or sEFEl NG r 62t QAP «ture and
stirred for 10 m nutes. Water was added thereto, followed by extraction

with ethyl ‘atetateloThean esulitivagr Watervd ayentwas sililectedet 6C exd9 et Pon
‘(’:“Otrrgi ﬁtegyg r@%&%ﬁfgg Qg@ké'%athl%gqr ghgﬂ%@&@t af &, LBYEr S LIS, obLal nedi Wer8+
gnesi um

10 failure agent, an antl renal failure agent, etc.; and is
effective in preventing or treating hypertension, edema, ascites,
heart failure, renal dysfunction, syndrome of inappropriate
secretion of vasopressin (syndrome of inappropriate secretion of
antidiuretic hormone: SIADH), liver cirrhosis, hyponatremia,

15 hypokalemia, diabetes, circulatory failure, motion sickness,
water-metabolism disorder, renal failure, cerebral infarction,
cardiac infarction, polycystic kidney diseases (PKD), various
ischemic diseases, and the like.

[0042]
20 The benzazepine compound of the present invention has

features such as causing few side effects and achieving sustained

drug efficacy.
Description of Embodiments

25 [0043]

The present invention is explained in detail below with

reference to Reference Examples and Examples.

[0044]
HO D
Cl
NaBDg4
MnO; (1.2 eq) N
CH,Cly CDZ0D 0
0°C 2h. HN
87%
o}

30 [0045]




30 sulfate. Subsequently, the solvent was distilled off, and the residue
was recrystallized fromacetone-diethyl ether to obtain -14- 0.22 g of
N-(4-(7-chl oro-2, 3-di hydr o- 5- hydr oxy-4, 4, 5-tri deut erolH benzo[ b] azepi ne-I| -c
ar bonyl) - 3- et hyl ohenyl ) - 2- net hyl benzam de. Yield: 73% Properties: Wite
powder 5 1H NMR (DWVSO-d6, 80C) Oppm 1.5212-06 (2H, m), 2.36 (3H, s), 2.38
(3H, s), 3.36-5.02 (2H, br), 5.34 (1H, s), 6.58-7.70 (10H, m, 9.94 (1H,
brs) Ms: (Mdferdhty Bedtpleg lpoint: 225.1C. 10[ 0050] Reference Exanple 2

[0051] 100521, 15 Produgty o0 gyl 4 (3:ohl orp-Z-nijseshgnyd) - &

(trinethyls ef " drying YZimc br om de (1.21 g)
by heating mﬁnha'bnedg@fmb+m4aaiubﬁyixw3éuétmympheﬁyl 2-methylbenzamide

5-chl oro- 2- ni tr obenzal dehyde nd di chl o t hane (70 ni) were_ added
thereto. [(1- 20 Et H%%egﬂc%i{%%p&bﬁﬁﬂg%? w%%ﬁ%geécﬁ’e (%Lg B Was Rdded

to the mesu|4- g cAllXtoEe-1fRp) wﬁsg , 8f4 O randaB i fo-eth-alenz000] despiereatiur e for
6 hours. After concentrating e_reaction_m xture under reduced pressure,

t he reS|duéxﬁé§m§&9|5T@QFQ%}H&§§V% IR YGEr Eartim chfdmatogr aphy

(n-hexane: e 2epLat &nes %ﬂ%o é%dt@h@5mﬁﬁh%bnwés7§eﬂhﬁ&xﬁE6Y|7 hours.
. 4-(5-chloro-2-nitrophenyl)-4- (trinethylsil é oxy)butanoate Yield:. 49%

Properti es:ANel bwlob| yoskisst aheer 44 NVR [ 8% Wpprhi306768 TRy 1. 26

‘(]3? 5t i—lz‘)J 7C4€]if§é)(éwgrsﬁgd %71% Qi?ct‘;)lmemgf:h%}le, a8 £rldh ﬁ&ﬂ.fge&%§é ZH1ita

gel column chromatography (n~hexane:ethyl acetate = 10:1-3:1) to
obtain 0.94 g of N-(4-(7-chloro-5-oxo-2,3,4-trihydro-1H-
benzo [b]azepine-1l-carbonyl)-3-methylphenyl)-2-methylbenzamide.
Properties: Colorless amorphous powder
'H-NMR (CDCl;3) Sppm

15 1.91-1.31 (2H, m), 2.43 (3H, s), 2.49 (3H, s), 2.89 (2H, t, J=6.3
Hz), 3.30-4.60 (2H, m), 6.48-7.00 (2H, m), 7.01-7.70 (8H, m),
7.78 (1H, s).
[0046]
Example 1

20 Production of N-(4-(7-chloro-5-hydroxy-2,3,4-trihydro-5-deutero-
1H-benzo [b]azepine-l-carbonyl)-3-methylphenyl)-2-methylbenzamide

Sodium borodeuteride (0.045 g) was added to a solution

of N-(4-(7-chloro-5-oxo-2, 3, 4-trihydro-1H-benzo(blazepine-1-
carbonyl)-3-methylphenyl)-2-methylbenzamide (0.4 g) in deuterated

25 methanol (10 mL) at 0°C, and the mixture was stirred at the same
temperature for 2 hours. Deuterium oxide (2 mL) was added to the
resulting reaction mixture, and the mixture was stirred for 10
minutes. Water was added thereto, followed by extraction with
ethyl acetate. The resulting water layer was subjected to

30 extraction with ethyl acetate again. The ethyl acetate layers
thus obtained were combined and dried over anhydrous magnesium
sulfate. Subsequently, the solvent was distilled off and the
residue was recrystallized from acetone-diethyl ether to obtain
0.35 g of N-(4-(7-chloro-5-hydroxy-2, 3, 4-trihydro-5-deutero-1H-

35 benzo[blazepine-l-carbonyl)-3-methylphenyl)-2-methylbenzamide.



5.29-5.45 (111, m, 7.37 (1H, dd, J=2.4 Hz, 8.7 Hz), 7.80 (1H, d, J=2.4
Hz), 7.91 (1H, d, J=8.7 Hz). [0053] Reference Exanple 3 5[ 0054] OTMSCH

[ 0055] Production of ethyl 4-(5-chloro-2-nitrophenyl)-4-hydroxybutanoate
Citric acid (0.51 g) was added to a solution of ethyl

104- (5-chl oro-2-ni trophenyl)-4-(trimet hyl skl yl oxy) butanoate (4.76 g) in

et hanol (25 nL) and water (5 nlL) and stirred at roomtenperature for 1.5
hours. Wat efiedals &dded to the reaction mxture, followed by extraction with
et hyl acet al & e‘g@e et hg)/lll.taecetogvgerl ayer was washed with a saturated sodi um
chloride aquedis 15°s0f tition and dri ed over anhydr ous magnesi um sul f ate.
Subsequent I'yi-NVRe (mdorertt, @aSCcdi&idd | ed of f and the residue was purified by

silica gel colu hr t ogr - hexane; hylﬁ acetate = 2053, 10 1), 1.0
obtain 3.8 ]g4(9f I}gtlﬁyl(? L(%)-'c%qg’%oggﬁhi?)r’ogié yl( Ha-S50 %yjdgr gx‘?%ut%g}r{l’oakf}e).’
Propert ises:5.Ral g1yel spw ®idar7substange rdH BIVES ( CDCL3)Geppm
1.29(3H,t,J=7.1Hz),1.91-2. 09(1H, m, 2.10-2.25 (1H, m, 2.51-2.72

MS: (MT, 449)

Melting point: 227.8°C.

[0047]

Example 2

10 [0048]

Q - 0 - HO p
cl cl D cl D
0.05M NaOH NaBD,
in CD;0D 176
A (0.001 eq) N _(2ed
— CD40D
HN’(:izj4b CD50D HN/£:iZj&b 0°C 2h. HN’(:iz:£%
noien. 87%

0 o

[0049]
Production of N-(4-(7-chloro-2,3-dihydro-5-hydroxy-4,4,5-
trideutero-1H-benzo[blazepine-1-carbonyl)-3-methylphenyl)-2-
15 methylbenzamide
A 0.05 M sodium hydroxide deuterated methanol solution
(13 pl) was added to a solution of N-(4-(7-chloro-5-oxo-2,3,4,5~
tetrahydro-1H-benzo[b]azepine-1-carbonyl)-3-methylphenyl)-2-
methylbenzamide (300 mg) in deuterated methanol (10 mL). The
20 mixture was stirred under an argon atmosphere at room temperature.
After stirring for 16 hours, elimination of the proton at the 4-
position was confirmed by 'H-NMR. Sodium borodeuteride (0.037 g)
was added to the reaction mixture at 0°C and the mixture was
stirred at the same temperature for 2 hours. Deuterium oxide (2
25 mL) was added to the resulting reaction mixture and stirred for
10 minutes. Water was added thereto, followed by extraction with
ethyl acetate. The resulting water layer was subjected to
extraction with ethyl acetate again. The ethyl acetate layers
thus obtained were combined and dried over anhydrous magnesium
30 sulfate. Subsequently, the solvent was distilled off, and the

residue was recrystallized from acetone-diethyl ether to obtain



10

15

20

25

30

), 4.18(2H, q, J=7.1 Hz), 5.31-5.43 (1H,
7Hz), 7.90 (1H, d, 25 J=2.3 Hz), 7.95 (1H, d,

-14~
0.22 g of N- (4~ (7-chloro-2,3-dihydro-5-hydroxy-4, 4, 5-trideutero-
1H-benzo [b]azepine-1-carbonyl)-3-methylphenyl)-2-methylbenzamide.
Yield: 73%
Properties: White powder

'H-NMR (DMSO-d6, 80°C) dppm

1.51-2.06 (2H, m), 2.36 (3H, s), 2.38 (3H, s), 3.36-5.02 (2H, br),

5.34 (1H, s), 6.58-7.70 (10H, m), 9.94 (1H, brs)
MS: (M, 451)
Melting point: 225.1°C.

[0050]
Reference Example 2
[0051]
ZnBr, (0.2 eq)
0] OTMS
ci OTMS cl OEt
H OEt (1.2eq) I
NO, CH,CY, NO;
0°Ctort 6h
49%
[0052]

Production of ethyl 4-(5-chloro-2-nitrophenyl)-4-
(trimethylsilyloxy)butancate

After drying zinc bromide (1.21 g) by heating under
reduced pressure for 15 minutes, 5-chloro-2-nitrobenzaldehyde
(5.0 g) and dichloromethane (70 mL) were added thereto. [(1-
Ethoxycyclopropyl)oxy)trimethylsilane (6.50 mL) was added to the
resulting mixture dropwise at 0°C and stirred at room temperature
for 6 hours. After concentrating the reaction mixture under
reduced pressure, the residue was purified by basic silica gel
column chromatography (n-hexane:ethyl acetate = 20:1-10:1) to
obtain 4.76 g of ethyl 4-(5-chloro-2-nitrophenyl) -4~
(trimethylsilyloxy)butanocate.
Yield: 49%
Properties: Yellow oily substance
'H-NMR (CDCls;) Sppm
0.05 (94, s), 1.26 (3H, t, J=7.1 Hz), 1.80-2.00 (1H, m), 2.01-
2.20 (1H, m), 2.45 (2H, t, J=7.5 Hz), 4.13 (2H, g, J=7.1 Hz),



Hz) .

[ 0056] Ref erence Exanple 4 [0057] -16- [0058]

Production of ethyl 4-(tert-butyldinethylsilyloxy)-4-(5-chloro-2-
ni t rophenyl ) butanoate I m dazole (5.4 g) and tert-butyl di methyl silyl
chloride 5(3.98 g) were added to a solution of ethyl 4-(5-chloro-2-

10

15

20

25

_.15_
5.29-5.45 (1H, m), 7.37 (1H, dd, J=2.4 Hz, 8.7 Hz), 7.80 (1H, d,
J=2.4 Hz), 7.91 (1H, d, J=8.7 Hz).

[0053]
Reference Example 3
[0054]
OTMS OH
Clmoa Ci(tcr)i.czicci;? cl\d\/\ﬂ/oa
NO, © EtOH-H,0 NO, ©
rt 1.5h.
quant.
[0055]

Production of ethyl 4-(5-chloro-2-nitrophenyl)-4-hydroxybutanoate
Citric acid (0.51 g) was added to a solution of ethyl

4-(5-chloro-2-nitrophenyl)-4- (trimethylsilyloxy)butanocate (4.76

g) in ethanol (25 mL) and water (5 mL) and stirred at room

temperature for 1.5 hours. Water was added to the reaction

mixture, followed by extraction with ethyl acetate. The ethyl

acetate layer was washed with a saturated sodium chloride aqueous

solution and dried over anhydrous magnesium sulfate. Subsequently,

the solvent was distilled off and the residue was purified by

silica gel column chromatography (n-hexane:ethyl acetate =

20:1510:1) to obtain 3.8 g of ethyl 4-(5-chloro-2-nitrophenyl)-4-

hydroxybutanoate.

Properties: Pale yellow oily substance

'H-NMR (CDCls3) Sppm

1.29 (3H, t, J=7.1 Hz), 1.91-2.09 (1H, m), 2.10-2.25 (1H, m),

2.51-2.72 (2H, m), 3.50 (1H, d, J=3.9 Hz), 4.18 (2H, g, J=7.1 Hz),

5.31-5.43 (1H, m), 7.39 (1H, dd, J=2.3 Hz, 8.7 Hz), 7.90 (1H, d,

J=2.3 Hz), 7.95 (1H, d, J=8.7 Hz).

[0056]
Reference Example 4
[0057]
OH OTBS
C'\ka/\ﬂ/oa imidazole (5 86 C'\@ﬁ\/\ﬁoa

guant.



ni t rophenyl) - 4- hydr oxybut anoate (3.8 g) in anhydrous dinethylformam de (25
m,), and stirred at roomtenperature for 16 hours. Water was added to the
reaction m xture, followed by extraction with ethyl acetate. The et hyl
acetate | ayer was washed 10 with water three tines and dried over anhydrous
magnesi um sul fate. Subsequently, the solLyent was distilled off and the

resi due was purified by basic silica gel columm chronmat ography (n-

hexane: et hy[oc®at ate = 20 1,10:1) to obtain 5.3 g of ethyl 4-

(tert-butyldi thyIS|I -4-(5-chl oro- nltro n n Lth a
quantitive ¥i éﬁi& l@Po% r?§ §'4YéFFEﬁvQHq¥} WBE?%é%ii%éé%NﬁRg Eﬁﬁé&%ﬂ§f ppm
-0.19 (3H, r&)tro%h@ﬁ i%ﬁtaﬁoat@e 84 (9H, s), 1.17 (3H t, J=7.1 Hz),
1.81-2.11 (3H, % 45 (1H, 02 (2H, §g¥#3 7.1 Hz 205.17-5

(1H, rr) 7 64 (1H d%ml%ﬂ?l@ H% 489">)78rq£1)teﬂ?t7kauf( imgthylslhyhphloglgy (1H
d, 3=8. %?9%5@1‘@&@@&0%%@@1&1%[ 9@6@ixaq11)4N%Odh&oszEt0H 30 C1
h. Cl OEt 2) B 2 r. t.
days 15% ( istrepspny] bobllydRcedbet poreicf (3. 8 g) in anhydrous

S-(tert- bukyn%%g%&g%g@&%%ﬁ?;%él%%ghléﬁd)é%u%réd at room.tewperature for 16,

Lri hydr o- 1Hb epI n- sodi um hydr oxi de
agueous solhﬂunﬂ1(W$tﬁilmas 43@ded 30 el Yeaasl addedtiugea ol Lavashbgf et hyl

4-(ter tbut y] i et hy) s} | ¥] oxy)142(5: Shl % 2 pitt ophanyl,) butanogt.e (4

10 with water three times and dried over anhydrous magnesium sulfate.

3

Subsequently, the solvent was distilled off and the residue was
purified by basic silica gel column chromatography (n-
hexane:ethyl acetate = 20:1-10:1) to obtain 5.3 g of ethyl 4-
(tert-butyldimethylsilyloxy)-4-(5-chloro-2-nitrophenyl)butanoate
15 with a quantitive yield.
Properties: Yellow oily substance
'H-NMR (DMSO-d6) Sppm
-0.19 (3H, s), 0.03 (3H, s), 0.84 (9H, s), 1.17 (3H, t, J=7.1 Hz),
1.81-2.11 (3H, m), 2.33-2.45 (1H, m), 4.02 (2H, g, J=7.1 Hz),
20 5.17-5.29 (1H, m), 7.64 (1H, dd, J=2.4 Hz, 8.7 Hz), 7.74 (1lH, d,
J=2.4 Hz), 8.01 (1H, d, J=8.7 Hz).
[0059]
Reference Example 5
[0060]

1) NaCH / THF-EtOH TBSO
OTBS 30°C 1h.

Cl OEt 2 pto, (0.1w) / ACOEt
O rt. 4h
- N
3) WSC-HCI, HOBt / DMF H o
r.t. 3 days
15% (3 steps)

NO,

25
[0061]

Production of 5-(tert-butyldimethylsilyloxy)-7-chloro-3,4,5-
trihydro-1H-benzo[b]azepin-2 (3H) -one
A 5M-sodium hydroxide aqueous solution (3.43 mL, 17.2
30 mmol) was added to a solution of ethyl 4-(tert-
butyldimethylsilyloxy)-4-(5-chloro-2-nitrophenyl)butanocate (4.6



-17- g) in tetrahydrofuran:ethanol (1:1) (40 Tali and stirred at 30C for 1
hour. A 10%citric acid aqueous solution was added to the reaction m xture,
foll owed by extraction with ethyl acetate. The ethyl acetate |ayer was
washed with a saturated sodium chloride 5 agqueous solution and dried over
anhydr ous magnesi um sul fate. Subsequentlyy-the solvent was distilled off
and ethyl acetate (40 nL) was added to the residue. After adding platinum
oxi de (0. 2&y) )1nUIﬁd6fakaycﬁhdﬂ’Lﬁgﬁneah$]m]pHéré) (8 henlni »tngr etwasedtdtr r3@dCat 1

t d t h f h Th t 0
Filored t HFONGRGRT (& 308 GuShtd VthoBLRYI" ARAtoe’ The 1 er Sret e

concentr at eghaAndn Imethyds,3-tb31owed by extraction with ethyl acetate The
dlnethylanlnopropyl car bodi i mi de. hydr ochl ori de (

hydr oxybenZot¥ilaz6red Hy dites F2s1vggehndt r?e?%@Pﬁ%F%QSF%l@@.?H%”Mg?e
added t@ a £plddtik0800f ¢ AR HoUS | EVFo(L0 afth)drdihe riepetsion 3blMd.ure was

stirred at roomtenperature for 3 days, and water was added._thereto,

fol | oned bySUWogEaEERTE b vilitch SELRGNT aket atietiThed reiulachg hat e?CTAEr (G

subj ect ed H@ge§%5a$&&55'@Utﬂﬁeekgghdﬁgetﬁ%@e@gﬁkﬂngTﬂﬁagiﬁMh(ﬁ&@%aﬂa i@yers
obt ai ned were conbi ned, washed with water three tines, and dried over

anhydr ous rm)gm@@leanazml@mm @tmsaib@fefqmMlleyltlliih‘éltsdia\ﬁeﬁttl%é%d(ﬁ“‘stll Pred of f
and the re C I I u a
g%h %‘gaﬁyg¥<k5{%%m%%§gg§é e Sl 1d 68,081 6ok gﬂagbﬁﬁﬁQEQ@% phy

(n-hexane: yI- ace to obtain 0.55
5- (t er tLObutfdldiemethyhsdbgH @ep)iL?- ehdown#@ﬁ4W$thr$ﬁydr@mﬁﬁab@nzép@]azep|n 2(
3H) - one. 25YH%Id 15@6Pro ertie Cblo _e%hgﬂpgphgys powder 1H NMR( CDCL13)

oppm r@& 3 °s Q?Qﬁ§a?§ﬁ

dlmethylamlnopropyl)carbodllmlde-hydrochloride (2.63 qg), 1-
hydroxybenzotriazole hydrate (2.1 g), and triethylamine (1.91 mL)
were added to a solution of anhydrous DMF (60 mL). The reaction
15 mixture was stirred at room temperature for 3 days, and water was
added thereto, followed by extraction with ethyl acetate. The
resulting water layer was subjected to extraction with ethyl
acetate again. The ethyl acetate layers obtained were combined,
washed with water three times, and dried over anhydrous magnesium
20 sulfate. Subsequently, the solvent was distilled off and the
residue was purified by basic silica gel column chromatography
(n-hexane:ethyl acetate = 20:1-8:1) to obtain 0.55 g of 5-(tert-
butyldimethylsilyloxy)—7—chloro—3,4,5—trihydro—1H—benzo[b]azepin—
2 (3H) -one.
25 Yield: 15%
Properties: Colorless amorphous powder
H-NMR (CDCls) &ppm
0.01 (3H, s), 0.08 (3H, s), 0.93 (9H, s), 1.89-2.06 (2H, m),
2.20-2.36 (2H, m), 2.43-2.67 (1H, m), 4.96 (1H, dd, J=7.1 Hz,
30 10.1 Hz), 6.87 (1H, d, J=8.4 Hz), 7.16 (1H, brs), 7.23 (1H, dd,
J=2.1 Hz, 8.4 Hz), 7.58 (1H, d, J=2.1 Hz).
[0062]
Reference Example 6

[0063]



0.93 (9H, s), 1.89-2.06 (2H, n), 2.20-2.36 (25, n), 2.43-2.67 (1H, m,
4.96 (1H dd, J-7.1 Hz, 30 10.1Hz), 6.87 (111, d,J=8.4 Hz), 7.16
(1H, brs), 7. 23(1H, dd,

i

10

15

20

25

30

._.18_..
NaBDj (2.25 eq)
TBSO 4
o BF4+OEt2 (3 eq) TBSQ
| THF c
0°C tort. 2h
N D
N % 89% NS

[0064]
Production of 5-(tert-butyldimethylsilyloxy)-7-chloro-2,2-
dideutero-3, 4, 5-trihydro~1H-benzo[b]azepine

Sodium borodeuteride (424 mg) was added to a solution
of 5-(tert-butyldimethylsilyloxy)-7-chloro-3,4,5-trihydro-1H-
benzo [blazepin-2 (3H) -one (550 mg) in anhydrous THE (30 mL) at 0°C,
and a boron trifluoride diethyl ether complex (0.855 mL) was
added thereto dropwise at the same temperature. After stirring
the resulting mixture at 0°C for 1 hour, sodium borodeuteride
(210 mg) was added thereto. After stirring the mixture at room
temperature for 2 hours, deuterium oxide (4 mL) was added thereto
dropwise at 0°C, followed by stirring at the same temperature for
15 minutes. Subsequently, methanol (10 mL) was added to the
reaction mixture and stirred at room temperature for 20 minutes.
Water was added to the reaction mixture, followed by extraction
with ethyl acetate. The resulting water layer was subjected to
extraction with ethyl acetate again. The ethyl acetate layers
obtained were combined and dried over anhydrous magnesium sulfate.
Subsequently, the solvent was distilled off and the residue was
purified by basic silica gel column chromatography (n-
hexane:ethyl acetate = 20:1-10:1) to obtain 470 mg of 5-(tert-
butyldimethylsilyloxy)—7—chloro—2,2—dideutero—3,4,5—trihydro—1H—
benzo[blazepine.
Properties: Colorless amorphous powder
'H-NMR (CDCls;) &ppm
0.07 (3H, s), 0.09 (3H, s), 0.95 (9H, s), 1.70-1.90 (2H, m),
1.94-2.12 (1H, m), 3.58-3.80 (1H, m), 4.61-4.79 (1H, m), 6.63 (1H,
d, J=8.3 Hz), 7.00 (1H, dd, J=2.5 Hz, 8.3 Hz), 7.48 (1H, dd,
J=0.9 Hz, 2.5 Hz).
[0065]
Example 3



J=2.1Hz, 8.4 Hz), 7.58(1H, d,J-2.1Hz). [ 0062] Reference Exanple 6
[0063] -18- [ 0064] Production of

5-(tert-butyl di methyl silyloxy)-7-chloro-2, 2-

di deut ero- 3, 4, 5-tri hydro- 1H benzo[ b] azepi ne 5Sodi um bor odeut eri de (424 ng)
was added to a solution of -19-

5-(tert-butyl dinethylsilyloxy)-7-chloro-3,4,5-trihydro-1Hbenzo[ b]azepi n-2(3
H) - one (55008%K]i n anhydrous THE (30 nmL) at OC, and a boron trifluoride

di et hyl ether conplex (0.855 nL) was added thereto dropwi se at the sane
tenperature. After stirriggHlO the resultipng mxture at 0C for 1 hour,

sodi um bor odeut eri de my) /SC 'ﬁ""’add to. After gtirring the mxture
at roomtenperature 02 hourgs %Qeutg{ﬁ@de (Wegl) added thereto
dropwi se at OC__fol | owed by stirring at thevsgne tepperat orenfgp 15

m nut es. Su&)sefaﬁo ntly, e hal ol (10 nL caddedt tomit he@#@acti on
m xture and red at rpeuftenperature 20 m itiges™h r was added to
t he reaction & Dfé, f ol kmawed by traction o)

[0067]
Production of N-(4-(7-chloro-5-hydroxy-2,2-dideutero-3,4,5-
5 trihydro-1H-benzo[b]azepine-l-carbonyl)-3-methylphenyl) -2~
methylbenzamide
Thionyl chloride (0.14 mL) and dimethylformamide (1.2
nl) were added to a suspension of 2-methyl-4-(2-
methylbenzamide)benzoic acid (450 mg) in dichloromethane (30 mL),
10 and the mixture was refluxed for 3 hours. The reaction mixture
was concentrated under reduced pressure and azeotroped with
toluene twice.
[0068]
Triethylamine (0.24 mL) and a solution of the acid
15 chloride prepared above in dichloromethane (5 mL) were
sequentially added dropwise to a solution of 5-(tert-
butyldimethylsilyloxy)-7—chloro—2,2~dideutero—3,4,5—trihydro—1H—
benzo[blazepine (500 mg) in dichloromethane (50 mL) at 0°C. After
stirring at the same temperature for 4 hours, water was added to
20 the reaction mixture, followed by extraction with dichloromethane.
The dichloromethane layer was washed with a saturated sodium
chloride agueous solution, and dried over anhydrous magnesium
sulfate. Subsequently, the solvent was distilled off and the
residue was purified by basic silica gel column chromatography
25 (n-hexane:ethyl acetate = 10:1-3:1) to obtain 570 mg of N-(4-(b-
(tert-butyldimethylsilyloxy)-7-chloro-2,2-dideutero-3,4, 5=
trihydro—lH—benzo[b]azepine—l—carbonyl)—3—methylphenyl)—2—
methylbenzamide. A THF solution (1.51 mL) of 1N-
tetrabutylammonium fluolide was added to a solution of N-(4-(5-

30 (tert—butyldimethylsilyloxy)—7—chloro—2,2—dideutero—3,4,5—



with ethyl acetate. The resulting water |ayer was subjected to extraction
with ethyl acetate again. The ethyl acetate |ayers obtained were conbi ned
and dried over anhydrous nagnesium sul fate. 20 Subsequently, the sol vent
was distilled off and the residue was purified by basic silica gel colum
chr omat ogr aphy (n- hexane:ethyl acetate-2020:1-d0:1) to obtain 470 ng of
5-(tert-butyldinethylsilyloxy)-7-chloro-2,2-di deutero-3,4,5-tri hydro-1H ben
zo[ b] azepi ne.ihRBr&r dperdriedb] Cotpileds canbophbus3 pemigt PheRNVR 400013) oppm
0.07 (3H, s),.0.09 (3H .,s),.0.95 (9H, s) 0, (2H, : 4-2.12 (1H
m, 3.58-3.’%6*1%/}??“ migp @?-tﬁ.l’?%d(%ﬁf"en%l? %5%3“%‘1 l%i,g)d,g‘bﬁg% é}zl)8 7.00 (IH,
dd, J=2.5 Hzsu8t3nblznixthi48wbiHst titheB@I=008m Hzemp2rBtHz . f00BEiExaspl e 3
[ 0067] Production_ of N-(4-(7-chl oro-5-hydroxy-2, 2-di deut ero-.3, 4, 5-
trihydro-1F¥E%H¥6F%}d%€bﬁﬁ%@%;E%?%ﬁﬁ?f¥;g-ﬁetﬁ%%%ﬁ@ﬁy%y-ﬁgtﬂ%?ﬁﬁﬁbgﬁggnide
Thi onyl schl@amivde ,£0: dde M rhanskidiimettby b or rapideaclvasipd) wiehewaddedericdd a
suspensi on of 2-nmethyl-4-(2- nethylbenzanide%genzoic acidJSQS%hng% %n

di chl or oretd¥dse P3BL MNLYEPUENBRERRS X St é2his PEPPERET For 3 fot? s the

reaction mtupepas) soncanthat ede undeigkedys edb Prpgsunezaadeagzeot roped
with toluene twice. [0068] Triethylamne (0.24 nil) and a solution of the

aci d 15 chlagsitgaepdepared eibevel rokdisdh 6 8mee hehe(® iy chePe sequent i al | y
added dr obwi _a sobut] f —tr] -1H- zepine-1-
5-(tert-buﬁql F%gt%9?§%#%$§£§?-%1%ﬁ?S%gpgéﬁ?d%%éﬁ?g¥gP ?4, -trihydro-1H ben
zo[ b] azépi nerps091 g} -netdilphkoybhei hatdy(lbonmiidg. 0C. After stirring at

t he same t%gggg% Erg-fﬁﬁiﬁ% Qurs, water was added to 20 the reaction

m xture, followe %y’ex raction w th dichl oromet hane. The di chl oronet hane

| ayer was weaskierl viMd0-alesaBOf@t exbrsodi um chl ori de aqueous sol ution, and

dried over a2q2258gﬁég$gn 3qu&ggk%§te. S pééqggﬁfh%, t,hegsol gnh_,nﬁ),

distilled of ‘esi qu?Ve asic 'dilica gel colu
chromat ogr apbyy 254p- hexane:ethyl acet-di.e%= (10H1-m8; 19. %o (8Bt abns570 ng of
N-(4-(5- (tert-butyldi methylsilyloxy)-7-chloro-2, 2-di deutero-3, 4, 5-
trihydﬁé-lPﬁBéH&o[%T%&epine-I-carbonyl)-S-nethyIphenyl)-2- net hyl benzani de.
A THF sol uticamihd. pdimt) 0f3.IRe. t et rabut yl ammoni um f 1l uol i de was added
to a solution of N (4-(5-

30(t ert - butii%&%ket hyl si | yl oxy) - 7-chl or o- 2, 2- di deut ero- 3, 4, 5- - 20-

Example 4
[0070]

HO 0 Qo b HO p p

Clm MnO, (10eq) C’\@\)l Oihoglgag%OH Cl\di[) NaBD C]mD
no, (1ueq (0.001 eq) aBDy o
N DD CH,Cly N DD c0,00 N DD CD40D NG
X d
HN/QgO fe‘:lf:::;?h HN/@O rt., 1uBnh‘er I‘HN/Q£o 67% HN/QQO
(2 steps)
g SRR o2 o
20
[0071]
Production of N-(4-(7-chloro-5-oxo-2,2-dideutero-3,4-dihydro-1H-
benzo[b]azepine—l—carbonyl)—3—methylphenyl)—2—methylbenzamide
Manganese dioxide (482 mg) was added to a suspension of
25 N—(4—(7—chloro—5—hydroxy—2,2—dideutero—3,4,5—trihydro—lH—
benzo[b]azepine—l—carbonyl)—3—methylphenyl)—2—methylbenzamide
(0.25 g) in dichloromethane (50 mL), and the mixture was refluxed
for 8 hours. The reaction mixture was cooled and then filtered
through Celite. The filtered object was washed with
30 dichloromethane, and the residue obtained by concentrating the

filtrate was purified by silica gel column chromatography (n-



tri hydro- 1H benzo[ b] azepi ne-1| - car bonyl) - 3- net hyl pheny1) - 2- net hyl benzam de
obt ai ned above in THE (40 RU) at OC. The resulting m xture was stirred at
roomtenperature for 30 mnutes and 1M HC1 was added thereto at 0C,

foll owed by extraction with 5 ethyl acetate. The ethyl acetate |ayer was
washed with water and dried over anhydrogs_magnesium sul fate. Subsequently,
the solvent was distilled off and the residue was recrystallized from

ﬁcﬁtone gigkg¢g@ebhap1§@céﬂaﬁ@ A 3%0Lﬂg]QLtN—éﬁE&ﬂh(ﬂﬂZ@rq-5f §;<4—(7-
ydr oxy- | deutero 4,5-tri ro-1H benzo azepine-1- 1

car bony1) - &Ry P pﬁéﬂy%bz19%9@?59?%éﬁibﬁ¥@@dré %%ﬂ?%V%gb}Vﬁ??%@%GVUer
H NIVR( DI\/BO% gﬂap@nﬂxethyhp%n%l 064 24tk bén36n{ R, s) |
2.38(3H,s),4.78-4.96(1H 5.37(1H,d,J=4.3 Hz), 6.61-7.69

(10H, M, 9. 9‘%12109%1?6@55 %1%88( pEgHyhous powder
5 'H-NMR (CDsOD, 50°C) Sppm

1.98-2.18 (2H, m), 2.38 (3H, s), 2.41 (3H, s), 2.73-2.91 (2H, m},
6.73-7.78 (10H, m).
[0072]
Production of N-(4-(7-chloro-5-hydroxy-2,2,4,4,5-pentadeutero-1H-

10 benzo[blazepine-l-carbonyl)-3-methylphenyl)-2-methylbenzamide

A 0.05 M sodium hydroxide deuterated methanol solution

(11 uL) was added to a solution of N-(4-(7-chloro-5-oxo-2,2-
dideutero-3, 4-dihydro-1H-benzo[b]lazepine-1l-carbonyl) ~3- ‘
methylphenyl)-2-methylbenzamide (250 mg) in deuterated methanol

15 (10 mL), and the mixture was stirred under an argon atmosphere at
room temperature. After stirring for 18 hours, elimination of the
proton at the 4-position was confirmed by 'H-NMR. The reaction
mixture was concentrated and suspended in deuterated methanol (10
mL) . Sodium borodeuteride (0.030 g) was added to the suspension

20 at 0°C and the mixture was stirred at the same temperature for 2
hours. Deuterium oxide (2 mL) was added to the resulting reaction
mixture and stirred for 20 minutes. Water was added thereto,
followed by extraction with ethyl acetate. The resulting water
layer was subjected to extraction with ethyl acetate again. The

25 ethyl acetate layers obtained were combined and dried over
anhydrous magnesium sulfate. Subsequently, the solvent was
distilled off and the residue was recrystallized from acetone-
diethyl ether to obtain 0.17 g of N-(4-(7-chloro-5-hydroxy-
2,2,4,4,5-pentadeutero-1H-benzo [b]azepine-l-carbonyl) -3~

30 methylphenyl)-2-methylbenzamide.
Properties: White powder
'H-NMR (DMSO-d6, 80°C) 3Sppm
1.60-2.00 (2H, m), 2.36 (3H, m), 2.38 (3H, s), 5.34 (1H, s),
6.51-7.70 (10H, m), 9.93 (1H, brs)

35  MS:(M', 453)



Melting point: 223.7C. [0069] Exanple 4 [0070] [0071] Production of

N- (4- (7-chl or o-5-o0xo0- 2, 2-di deut er o- 3, 4-di hydr b-1H

benzo[ b] azepi ne-1| - car bonyl ) - 3- et hyl phenyl ) - 2- met hyl benzam de Manganese

di oxi de (482 ng) was added to a suspension of 25

N- (4-(7-chl oro-5-hydroxy-2, 2-di deut ero-324-5-tri hydro-1H

benzo[ b] azepi ne-1| - carbonyl) - 3- net hyl pheny1) - 2- net hyl benzam de (0.25 g) in
di chl or onethelne ngbPomh} ; zavd 1t°kke mi xture was refluxed for 8 hours. The
reaction niagyfg was cooled and then filtered through Celite. The filtered
obj ect was Hed with 30 di chl oronet hane, and the resi due obtained by
concentrating the fiTméa&ﬁqmaﬁdppf&dddgm byeﬁitméxhxmﬁlnemhunny@hﬁ@natography
(n- -21- hexane:eth etate = 10: : to obtain f N 4 (7-
chl or 0- 5- 0XO-FO5 Gldéﬂ? $6x§”E18PhVﬁﬁdx{éﬁﬁgﬁﬁo?%]5&5@5 g@ﬁ éoﬁyl) 3-neth
yl pheny k) - 2-neirhysbenpgam de, 4PFt@I@@é&é1ﬁ§sroCQLﬁpﬁ%sl}&rﬁﬁrﬁmu$amvﬂ%r 15 1

H NVR (CD300, 50C g n11 '98-2.18 s), 2.41 (3H, s),
2.73-2.91 (FHPwyL) 7r3@i?hﬁ83h€w|h %qmet[fryéw]lw%%cwwe PR Spectra
N-(4-(7- chléyénggoaxdgggywz 2,4,4,5-pentadeut ero-1H 10

benzo[blazg‘lne I-carbonglg 3- nethylphenyl) 2- met hyl benzam de 0. 05 M sodi um
hydr oxi de déat¥Rat@bORet &@fution (11 pL) was added to a sol ution of
N-(4-(7-chlpor 0y .76=7.78 (10H, m).

di deut er o- 3, iﬂh?hqgrog? %enz [b]aggplné |-é%r63§y1f 3- 0. 76" ( !
nethyl@ﬁeny%%ﬂg nethylbenzanlde (250 nmg) in deuterated nmethanol 15(10 nl),
and the m xture was stirred under an arggn at nosphere at -

cl cl
COH
CD;y HATU TEA N NaBH, N
o MeOH o
65°C, 4 h 94% rt, 30 min, 78%

NH CDs

NH CD3
D D
D D D

D

[0075]
Reference Example 7/
Production of N-{4-(7-chloro-5-oxo-2,3,4-trihydro-1H-

15 benzo [b]azepine-l-carbonyl)-3-methylphenyl}-3,4,5, 6-tetradeutero-
2-trideutero methylbenzamide

Hexafluorophosphoric 2-(7-aza-1H-benzotriazol-1-yl)-

1,1,3,3-tetramethyluronium (3.04 g) was added to a solution of 1-
(4-amino-2-methylbenzoyl)-7-chloro-2, 3, 4-trihydro-1H-

20  benzol[blazepin-5(2H)-one (2.39 g), 3,4,5,6-tetradeutero-2-
trideutero methylbenzoic acid (1.04 g) and triethylamine (1.4 mL,
10 mmol) in dimethylformamide (24 ml). The mixture was then
stirred at 65°C under a nitrogen atmosphere for 4 hours. After
concentrating the reaction mixture, 0.1 N hydrochloric acid (100

25 mlL) was added thereto, followed by extraction with ethyl acetate
(100 mL). The organic layer was sequentially washed with
saturated sodium bicarbonate water and a saturated sodium
chloride aqueous solution, and dried over anhydrous sodium
sulfate. Subsequently, the solvent was distilled off and the

30 resulting residue was purified by medium pressure silica gel



roomtenperature. After stirring for 18 hours, elimnation of the proton at
the 4-position was confirnmed by 1H NVR The reaction m xture was
concentrated and suspended in deuterated nethanol (10 nli). Sodium

bor odeuteride (0.030 g) was added to the suspension 20 at 0C and the

m xture was stirred at the sane tenperatpge for 2 hours. Deuterium oxide (2
m.) was added to the resulting reaction m xture and stirred for 20 m nutes.
Wat er was addednt hereta; odreiphgwedi Byl exieabthenditlv retkyhamesttatyd. The

resulting water |aye s subjected to extraction w.th ethyl e te again.
The 25 et hyafce%c?@?at_eg{ﬁ@etroso Fépngdf Ve QB%i ﬁgac\%&r?god%ié O?g/g’%anhydr ous
magnesi um siifrgtieo- Subsamigm by ept he- 1selarenhy wWas3-dicsthivilbednof f-3rid 5t he

resi due was_ recrystallized from acet one- gi et h%l ether to_obtain 0.17 g of
N- (4- ( 7- chl 'GFFo8e Ry ar oxy 2 12 8 U S BC et WA EGT 67 B AH- B 25T P2 ePi e- 1- car bony

1) - 3- 36 neghylbphenyddowdr neihyphbeszadiide. Properties: Wiite powder 1H NMR
(DVMSO-d6, 80C) o;c)pm 1.60-2.00 (2H, m, 2.36 (314, m, 2.38 (314, s), 5.34
(114, s), EIPLYLYHS{ 10H, 191ishoboawi Jopheys 3BNSeY M, 453) -22- Mel ting

poi nt : 224.1&0. D{Roqg_gb_ Jﬁgl C@gﬁgyn%@{ oduced when the elimnation of the
e [

N
proton at t 4-position was confirned by 1H NVR was 5
chl or o- 5- 0Xlo-83, 2, B14- t2ét, r adleud et ®- BHhydb o- 1H 'bel¥to[ i} adepi held-

bol ow 11+ R C(OLE00. L00H sppti - FL 720 (ol Y 2 b (o 9 2. 41
(3H, s)O 6.@6L7b¥8s[109, m). 10[0074] HO [0075] Reference Exanple 7
Producti on fbfo7'§'] 14- (7-chl oro-5-o0xo0-2, 3, 4-tri hydro-1H
Example 5
Production of N-{4-(7-chloro-5-hydroxy-2,3,4,5-tetrahydro-1H-
benzo [blazepine-l-carbonyl)-3-methylphenyl}-3,4,5, 6-tetradeutero-
15 2-trideutero methylbenzamide
Sodium borohydride (300 mg) was added to a suspension
of N-{4~(7-chloro-5~oxo-2,3,4,5-tetrahydro-1H-benzo[blazepine-1-
carbonyl) -3-methylphenyl}-3,4,5, 6~tetradeutero-2-trideutero
methylbenzamide (3.0 g) in methanol (30 mL) at 0°C. The mixture
20 was then stirred at room temperature for 30 minutes. 1 N
hydrochloric acid (40 mL) and water (100 mL) were added to the
reaction mixture, followed by extraction with ethyl acetate (150
mlL). The organic layer was sequentially washed with saturated
sodium bicarbonate water and a saturated sodium chloride aqueous
25 solution, and dried over anhydrous sodium sulfate. Subsequently,
the solvent was distilled off and the resulting residue was
purified by medium pressure silica gel column chromatography
(dichloromethane/ethyl acetate = 3/1-1/1). The residue was
recrystallized from hydrous methanol to obtain N-{4-(7-chloro-5-
30 hydroxy—2,3,4,5—tetrahydro—1H—benzo[b]azepine—l—carbonyl)—3—
methylphenyl}-3, 4,5, 6-tetradeutero-2-trideutero methylbenzamide
(2.36 g) in the form of a white powder.
Properties: White powder
Melting point: 225-228°C (methanol -water).
35 [0077]



15
benzo[ b] azepi ne-1| - carbonyl) - 3- et hyl phenyl | -3, 4,5, 6-tetradeut ero2-tri deuter

o met hyl benzam de Hexaf | uor ophosphoric
2-(7-aza- 1H benzotriazol -1-y1)- 1,1, 3, 3-tetranet hyluronium (3.04 g) was
added to a solution of 1- -24-

(4-am no- 2- et hyl benzoyl) - 7-chl oro-2, 3, 4-tri hydro-1H

20benzo[ b] azepinaeS{&H)cadn@e6c2. B9 g), 3,4,5,6-tetradeutero-2- trideutero
met hyl benzqj c aci .04 g) and triethylammne (1.4 10 mol) in
dinethylfoﬁ%ﬁﬁi8%9?§%E?ﬁ%%aFaTﬁgagxacﬁgemgggo hen stirred at 65C under a
ni trogen atnospher e HOk 4choyrsxpAfdsengcomtentilatiragephers eddei-galai xt ur e,

0.1 N hydrochloric acid _(100_25 rah) wa dded t hereto, foll B
extractionCQFFHr%@hy?Ehé%fﬁﬁéf(ﬂéﬁF%ﬂff.ﬁ?ﬂ% Ot gahicPray e 1g}é@%q%ntially
washed wit h-csabupat edisoditym b tagkenahne avwat-ere Anglatsaar atvetsisodiviin

chl ori de aqﬁgous solution, and dried over anhydrous sodi um sul fate.

Subsequent I3 FEEhE"s@t vent was distilled off and the 30 resulting residue

was purified by mediygmpressure sichirgai @elbindddy §9saym Chipvmtwigiraphy
(di chl or onet hane, di chl or onet hane/ et hyl acetate = 3/1) to obtain 3.1 g ﬁf
N-14-(7-chh@ﬂdogsogqpnggnﬁiions (Via-HeLa; 0.4 nM to nM, VZ2-HeLa; 0.3%n

trihydro‘lﬁbpgnﬁﬂ}Qkﬁ%@gkﬁgalﬁgQ%QQpX%hlsbgﬁﬁQfﬁﬁﬂfQYélrgaétﬁmﬁmdxture
tetradeutero-2-trideutero nmethyl benzamde in the formof a 5
yel | owiL8 h- btk -andtBHousirsiobil dowed dperreires: 1y et howrskepFewr ambtSSh66s

wder 1H N 0 : 1 . -2.31. s 0434, , 2.87
(2, 0-03"%) 306 504 (bry )BT 7 AL (At ase s o (2H
m, 7.76 1Q{rBdenbe.$) .ed00OpExadphElb varProductiamtghtions (Vla-fela;

L TR G T e e

3- net hyl trideutero benzam de
Sodi um bor et dei de7 (300 vmyHenas added’ to a.3uspensimon agfled to each well
N-{4-(7-chl oro-5-0x0-2, 3,4, 5-tetrahydro-1H.benzo| b] azepi ne; 1-
car bony?) - EFEEAPEPhe F?@Fﬁ}g?Gm%'Tpﬁﬂgﬂge?gf%-?%ﬁiegfggg'nethylbenzanide
(3.0 g) in met/ganol (30 nL) at O0C. The m xture 20 was then stirred at room
tenperature for 30 minutes. 1 N hydrochloric acid (40 and ter 0
m) were added to tH@“?éﬁ@F?BESn?ﬁfUF%FﬂFBFFd%%az E%&gbég?i%%&gj%ﬁog%gyl
acetate (150, rEhct The AT@aRC ol ayeEs Wamhds equrati al ity wasisedwiteh Saflisat ed
sodi um bi carbonate water and a saturated sodiun1ch|oriq§ 3gxeousd%%le

quént | §7< t'he

sol ution, atfdedePbiedvast uiimgdPodsN StRiTLIFC8GRTEIRY Blibs

sol Ve“&o""a_sﬁa%%%'b‘ci@&ffcff and) AP 1f-85 webisged 65} duguwas spuri ik oy medi um
pressure silica gel colum chromato raph% édlchloronethane/ethyj acetate =
3/1,1/1). Tentesi didenasapeceyetialdassadPes orR INRIMEFs PRECAEATT b obt ai n

N-(4-(7-chl -5-.30
hydroxy-2,§£ﬁ$§§?5 r ahydr o- 1H benzo[ b] azepi ne- 1- car bony1) - 3-
met hyl pheny[l}0-/3]4, 5, 6-t et radeut ero- 2-tri deutero net hyl benzam de (2.36 g) in

(fe form of e i e poycer,. PLapeAl 5 2chowler <Ml hs pat
25 receptors (Bmy) were obtained by analyzing the results of the
[*H]AVP saturation binding assay with the Scatchard plot. 1In the
[PH]AVP binding-inhibition assay, the binding ratio of [PH]AVP in
the presence of the compound was calculated by the following

equation.

30 [0080]

Binding ratio (%) = (B - NSB)/(TB - NSB) x 100
(B is the total binding of [H]AVP in the presence of each
compound; NSB is the total binding of [*H]AVP in the presence of
unlabeled AVP (1 uM); and TB is the total binding of [3H]AVP in

35 the absence of unlabeled AVP 1 uM.)



-24- Pharmacol ogi cal Test 1 Test nethod and data anal ytical nethod
HeLa cells expressing human VI a-receptors (Via-HelLa) cultured in a 12-well
pl ate or HeLa cells expressing human V2- 5 receptors (V2-HelLa) cultured in
a 24-well plate were washed with 0-PBS tw ce. In a PHLAVP
saturation binding assay, [3H AVP with vasious concentrations (Vla-HelLa;
0.4 nMto 7 nM V2-Hela; 0.3 nMto 6 nM were added to each well containing
t he reacti goosixture 10( DI\/EMO 3%B. SA) and allowed to react in the presence
and absence of AVP (1 .p AVP _bin hi i 0 say, in the
presence of each corp dﬁ% ﬂ?ﬂfgﬂgoﬁgt&%n%etn% et%ll Sgs r]C%-IeLa 1 nMto
100 nM V2 ddﬂb@nt@atlld}Mothe&@h NMrap FRindHAYPw i Mdra khielldathOB M) RGP 3wds nM
V2-HelLa; 1.4 nMto wer e added to eac? WEEJ t |n| r]_gc}m@%
reaction mlﬁpépét%%ob%lﬁodméécﬂzob Feacta196678 sing ents of
the pl ates geseribed: ahovenwesst alr,oned docH mboahd%sf OJ’alZuhletleé f£ramd
washed with D-PBS twice. Cells were collected using 0.1 N NaOH cont ai ni ng
SOS (0. 1% thendot hewy resdpdaeti vity of CMAVP was neasured by |iquid
scintillatigpgeounter. The measurenent described above was performed in
dupl i cate. [007 ] The dissociation constant (Ks) and the nunber of 25
receptors (B.1.5) wete=obtal hkd b[)}d dKal yzi ng the results of the [3H AVP
saturation bi a I [ 3k AM:
bi ndi ng- |nh|l?<18 %g%eagggg()&%&% ?‘%ggﬁgf‘?g [gF?AP\I]—LP]A\r?ﬁﬁLt hguspr esence of
t he compourwnwastcatmrl aifed fb}f\\tm@sml Lowking esgpeatinont - 30[ 0080]
Bi nding ratio (% (B- NSB) / (T e, di ng of
[3H AVP in the pres ncé & Sle%é‘n t(%oe g%r%néﬁl %P e(%eﬁze%gta . E|§1Llned|£r%g@glﬁ of
[ 3H] AVP i n attheagpnesenceacafiviinl abed ecbrAVPmedl. pM) ; and TB is the total
bi ndi ng of %HéA P in 35 the absence of unlabeled AVP 1 pM) -25- [0081]
Usi ng the Biongr g rati o obtained above, the

Pharmacological Test 2

15 Metabolic stability assay

The reaction system and incubation

The following reaction system was prepared with
reference to the method disclosed by Obach, and that disclosed by
Jones et al. (References 1 and 2), and the metabolic stability

20 thereof was evaluated. Note that the human liver microsomes used
were purchased from BD Gentest. The test compound was dissolved
in DMSO to have a concentration of 10 mM and diluted with

acetonitrile in such a manner that its concentration became 100

M.
25 [0084]
Reaction system
Test compound 1 uM
Liver microsome 0.2 mg/mL
Coenzyme (NADPH/NADH) 1 mM
30 Magnesium chloride 5 mM
100 mM Phosphate buffer (pH 7.4)
Number of experiments: n =14
[0085]

Reaction conditions

35 A reaction system without a coenzyme was preincubated



concentration of each conpound at which binding of [31-] AVP was i nhibited
by 50% (1 C50) was cal culated. Using the I C50 obtained, 5 the inhibition
constant (Ki) of each conpound was cal cul ated fromthe follow ng equation.
[0082] Ki = 1C/ (I +[L]/KJ (Kd is the dissociation constant of [3H AVP, and
[L] is the 10 concentration of CHH AVP useg-in the experinent.)

As a result, the presence of excellent vasopressin antagonistic activity
was confirned.37°0083} Phantmeel oghcad ctesityie lbadbirabokiidest abidtary assay
The reaction syst em and i ncubat i on The foll OWI alg}‘F %a%tl on let em
was prepar R effdriEic e o2 hid 1Bt REATF SEIEBShy - itD Sd°T h4t

di scl osed hyerloppsqelt aleldRRberenses tbands?)i.and ¢,he, nevabmd i aostaki lity
20 thereof was eval uated. Note that the human |iver m crosones used wer e

pur chased f¢omiBBtEEntestxtFsé BeRPr EsHp N8N Rk €St VédtiAe DMBBEt 0 have

a concent r at,i9n k410 oM and ngkw}@%avg ta@d@QEEQnértl rdde® onAtsych goimnBaer

that its concentration becane 100 pM 0084] Reaction system Test
conpound1 mﬂ_tla\léﬁ-nm or oburAEDa2 ﬁ’gmﬁa@béhl??ﬁénFWN&DH?QCW%m@&gnem um
chl ori deb5 gy%ggg&ﬁ)hate buffer (pH 7.4) Nunber of experinents:n = 4

[ 0085] Reactl on conditrons 35A reaction systemw thout a coenzyne was

prei ncubat eld086]

Analytical method

10 After the reaction was terminated, the resulting
mixture was centrifuged, the supernatant was poured into a liquid
chromatograph tandem mass spectrometer (LC-MS/MS) to determine
the level of unchanged substance remaining in the reaction system.
Ionization was performed by electro-spray ionization (ESI) in a

15 positive ion detection mode. Here, selected reaction monitoring
(MRM) using preset precursor ions and product ions was employed.
[0087]

Data analysis

The remaining ratio of the test compound was calculated
20 by the following equation.
[0088]

Remaining ratio = (peak area of the test compound at
the reaction time of t minutes/peak area of the internal standard
substance) -~ (peak area of the test compound at the reaction time

25 of 0 minutes/peak area of the internal standard substance)
[0089]

A nonlinear least-squares analysis was performed in
terms of the remaining ratio and incubation time to obtain the
elimination rate constant (0.693/ti,), and, further, the hepatic

30 intrinsic clearance (Clint) was obtained using the following

Formula (1).

Clint (pL/min/mg) = (0.693/tis)~0.2 (mg/mL)x1000 (1)
[0090]

35 Regarding the hepatic intrinsic clearance of each test



-26- at 37C for 5 mnutes, and a coenzyne was then added to start the
reaction. After the addition of the coenzynme, the incubation was perforned
at selected time intervals, i.e., 0, 5 10, 20, 30 and 60 mnutes to
extract a portion of the reaction m xture. The 5 extracted reaction m xture
was added to an acetonitrile solution ceptaining an internal standard

subst ance and the reaction was then term nated. [0086] Analytical nethod
10Aft er t hecamgachioobwashdderpivonat ed,gtdue resphtismy mast neefwassCeRtndf uged,
t he supernat an s.poured.into a liqujd chromatogr : %g [

spect r omet grwo( L&\-i\ﬁ/%?i m?egCtdgt g?ﬁ% ne t ege 1"([al\l/rérnato gfﬁ%ﬁé&gg 17[snu s?%rligréce
remai ni ng ifirdrheheeast itoflwystem |oni zation was perfornmed by el ectro-spray
i oni zation éﬂ%[%l)] in a 15 positive ion detection node. Here, selected

reacti on no dri ng (MRM using preset precursor ions and product ions was
enpl oyed. [Q8i}sData anal ysis The remaining ratio of the
test conpound was cal cul ated 20 by the follow ng equation, 00%8%?

Remai ning ratio - (peik HeROECt He X ddtY cbhpdind att VERe™ 85T E Pline of t

M nut es/ peaks1akedaQf atde dhtenpali ¢t angand substancelghepeakx afgiee af) t/he
test conpound at the reaction tinme 25 of 0 m nutes/peak area of the

internal steirdargedubdtenbepa Do8aTtrANGBRI FHesrRNcEadt ! shuhr ¢€118Ral§s#S was

performed i, fef @gr%eﬁatﬁof'mitgwgi%t i2 andyincubatd aRclhMBe 1@, Obtain the
elimnation rate constant (0.693/t1/2), and, further, the hepatic 30
intringPc clearance (dint) was obtained using the following Fornmula (1).

EI int (p!_/ mn/my) =0.693.110449.2 4_@/(%@%9%)( 1) [0090] 35Regarding the
epatic intrinsic clearance of each test -27-
Example 4: 166 = 5.3* (pL/min/mg)
(two-tailed Dunnett’s test,*: p<0.001)
The compound of Example 4 exhibited significantly
15 improved metabolic stability compared to tolvaptan.
[0092]
Reference Documents
1. R.S. Obach. Drug Metab. Dispos. 1999(27): 1,350-1,359
2. H. Jones and J.B. Houston, Drug Metab Dispos, 2004 (32): 973-

20 982




conpound obt ai ned above, a group conparison was perforned using two-tailed
Dunnett's test to determne the significant difference fromthat of

tol vaptan. [0091] 5 Results The netabolic stability in human

|l iver mcrosones of tolvaptan and its deuterium substituted anal ogues
(Exanpl e 4) was eval uated. The hepatic +ngrinsic clearance (Cint), which
is an index for netabolic stability, of each test is shown bel ow. 10
ToIvaptan: 214 4.3 (pL/mn/ng) Exanpl €LAIMI66 53* (pL/m n/ng) (two-tailed
Dunnett's test, *: E 00%% The conmpound of Exanple 4

exhi bi ted 5|gn|f|can(? |nproved met abolic stability conpared to

tol vaptan. [0092] Ref ergiieeepPossniirsund reprdserRe8. b@b&chmuly ug) Met ab.

Di spos. 1999(27): 1, 350-1, 359 2. H Jones and J.B. Houston, Drug
Metab Di spos, 2004 (32): 973- 20982 -23- CLAKMS [Clavnl ] A benzazeplne
conpound represented by Formula (1): 5 or |a §

wherein RL may be the sane or different and esents & or D, Rei may
be the sane or different and each reftesent

R,1

R? R
R'l
RZ R R?
R4 0
R5 HN
R3
@] R?
RS RS
R5

5 or a salt thereof,
wherein R! may be the same or different and each
represents H or D,
R® may be the same or different and each represents H or
D,
10 R® represents a Ci¢ alkyl group, a Ci- deuteroalkyl
group or a Cj.¢ perdeuteroalkyl group,
R* represents a Ci¢ alkyl group, a Ci- deuterocalkyl
group or a Ci-¢ perdeuteroalkyl group,
R®> may be the same or different and each represents H or

15 D.

[Claim 2]
A benzazepine compound selected from the group
consisting of:

20 (1) N=-(4-(7-chloro-5-hydroxy-2,3,4-trihydro-5-deutero-1H-



10R3 represents a Cl_6 al kyl group, a Cll6deuteroal kyl group or a C1_6

per deut er oal kyl group, R4 represents a C6 al kyl group, a Cl1_6
deut eroal kyl group or a ClL 6 perdeuteroal kyl group, R5 may be the same or
different and each represents H or 15D. [C aim 2] A benzazepi ne

compound selected fromthe group consistiog of: 20(1)

N- (4-(7-chl oro-5-hydroxy-2, 3, 4-tri hydro-5-deutero-1H -29- ,

benzol[ b] azépinne{ bl ezarbioreyll)-<8:pethyl-phesyhy lpharetlh YEbeakard iR zand g%,

N- (4- (7-chl or0:.2, 3- di hydr o- 5-hyd -4, 4, 5-1ridentgra- 0z bl azepi ne-1-¢
ar bonyl)-3-(cr%§t Nyl(gh ny Ci-Of-om%t yﬁﬁjgg(rﬁjzrg)m%dg?/&}%gﬁq(’%f@ i ,

N- ( 4- ( 7- chleneobb hytsmoxye—2 -2a dboleyit)er3ew8 iy Beltariiy d2omg Hay Lbenzamide,

benzo[ b] azepi ne-1 - car bgnyl) - 3- met hyl phe - 2-.net hyi henzam G4)
N-(4-(7-chl @r)ol%g-( ﬁyﬁ‘&-ﬁoégz@%‘?}a}éﬁv g\éé%?ee\?to%rﬁ—ijéégﬁg[ gﬂa eprlonel-ﬁl- car bony
1) - 3- meshy lhenyd) a 2=gmeidr Y-benrzang te;3-ardhy(B)enyl) -2-methylbenzamide,
N-{4-(7-chl oro-5-hydroxy-2, 3,4, 5-tetrahydro-1 1

benzol[ b] az€ei) ngfigéészféf%?myp%eﬁyﬁr 43&@@%@%8??5%@%%_& 0

- 2-tri deut e ZBeL Ny benzan d8rbohy B -Sakdethhepeaiyl )[-C-abtn 3] bdibdAmide,
pharmaceutical conposition or a salt thereof conprising, as an active

i ngr edi ent @he benzazepi ne conpound of claim1l or 2, and a

phar maceut i gl Ny{@c@ﬁg{@@r%_gaﬁ?(ﬁ%XYWﬁQr,rgél&eg]ggp@@r@f_11;1he_ benzazepi ne
conpound or a salt thereof of claim™l or 2, as a drug. EO aim5] A
vasopr é8si frearbagbaierinsotprrsbagyl lasaetayiphenyl) -3, 4,5, 6-tetradeutero

-2-trideutero methylbenzamide,

or a salt thereof.

[Claim 3]
15 A pharmaceutical composition or a salt thereof
comprising, as an active ingredient, the benzazepine compound of

claim 1 or 2, and a pharmaceutically acceptable carrier.

[Claim 4]

20 Use of the benzazepine compound or a salt thereof of

claim 1 or 2, as a drug.

[Claim 5]
A vasopressin antagonist comprising, as an active
25 ingredient, the benzazepine compound or a salt thereof of claim 1
or 2.
[Claim 6]
The pharmaceutical composition according to claim 3,
which is for preventing or treating at least one disease selected
30 from the group consisting of hypertension, edema, ascites, heart
failure, renal dysfunction, syndrome of inappropriate secretion
of antidiuretic hormone (SIADH), liver cirrhosis, hyponatremia,
hypokalemia, diabetes, circulatory failure, motion sickness,
water-metabolism disorder, renal failure, cerebral infarction,

35 cardiac infarction, and polycystic kidney disease (PKD).



25 ingredient, the benzazepi ne conpound or a salt thereof of claim1l1 or 2.
[ aim 6] The pharnmaceuti cal conposition according to claim 3,
which is for preventing or treating at | east one disease selected 30 from
the group consisting of hypertension, edema, ascites, heart failure, renal
dysfunction, syndrone of inappropriate segretion of antidiuretic hornone
(SIADH), liver cirrhosis, hyponatrem a, hypokal em a, diabetes, circulatory
failure, notion sickpess,m Wat er - net abol i sm di sorder, renal failure,
cerebral infarction, 35 cardiac jnfarction,. and polycystic, kidne i sease
(PKD). -30- [daim%© é%armaceUtl%%%Cﬁﬁ@?ﬁﬁE%ﬁHi%ﬁ§%é§6ﬂﬁo§?f?5H¥bgCording
to claim3,uhWMirchsi sofolisdise as ataseasie aragdsapecelected thomidie group
consi sting of vasodilators, antihypertensive agents, water- 5 diuretic

agents, pl &@1%eCtaggr egafassniiahPhst o NyPEsteIF ¢V aget's S afit i€ hear t
failuresagentsetandagdtisr enakef atl e-agents. i hkdwidnR], Arastdod: f or
preventing or treating at |east one 10 di sease selected fromthe group
consi sti ng afefePpertbhshot dddhdre aagantss, aRdarpt Faiqnate fat epst agents.
dysfunction, syndrone of inappropriate secretion of vasopressin (syndrone
of i nappropriate secretion of antidiuretic hornone: SIADH), |iver
cirrhosis, hyponatrefkithygokal eni a, diabetes, circulatory failure, notion

cardi ac | nf aroti on, ERESly a5t Do Gy A sEaces PRy oAt Bnd MTATE 0N
met hod 16onptiissiasg adieotsd efrianrg thiee gbeng azepi ind ingnpbuhdrertenssaint eferaof
of Clain1]‘é§bi e%? ﬁeg%%n¥ngﬁr%?iggﬁél dysfunction, syndrome of

inappropriate secretion of vasopressin (syndrome of inappropriate

secretion of antidiuretic hormone: SIADH), liver cirrhosis,

hyponatremia, hypokalemia, diabetes, circulatory failure, motion

15 sickness, water-metabolism disorder, renal failure, cerebral
infarction, cardiac infarction, and polycystic kidney diseases
(PKD) ,
the method comprising administering the benzazepine

compound or a salt thereof of claim 1 or 2 to a human or animal.



