WO 2009/ 001968PCT/ JP2008/ 062033 -1- DESCRI PTI ON BENZAZEPI NE DERI VATI VES
USEFUL AS VASOPRESSI N ANTAGONI STS The present invention
relates to a novel benzazepine 5 conpound and a pharmaceutical preparation.
BACKGROUND ART Tol vapt an represented by the follomjng formul a
(2) is a kiOWP¥Eund, and is disclosed, for exanpl e FCTHP08/8203pat ent No.
5,258,510 (Exanple 1199). OH 10 (2) Tol vaptan is known to be
useful as a vasopressin antagoni st haviﬁ&"aquaretic efficacy (Crculation,
107, pp. 2690- 2696 (2003)). However pzbacaqdseyof its | ow water solubility,
tol vaptan has problens in that it is poorly absorbed fromthe 15

gastroi ntesti nal dratire e drdiivar#0s agerfioamapsbradmimnhsiataiicon route are
limted. Fromthe viewooint of nedical treatnent, the devel opnment of a new
drug that can maintain for a |long period of tinme the blood | evel of

t ol vapt an enabl i ng t o THPORF&RENE hENERIHPR I HIRAPRatR Gt PEYEL PPRERIPIRGs been
desired. 20 BbidadURR G phhndMENA OWreparation. An obj ect of the present
invention is to provide a novel benzazepi ne conmpound that has excell ent
properties, such as the naintenancéyﬁggﬁﬂgmbﬁﬁgd | evel of tolvaptan for a
I??g period 25 of ti mrognaiidnngepLeqpnteddsy tthe SeNicveny Hraibs et)i €8la

ef fects.

Th t invent ied out i h t
over come t he BBEY SBPERIdFRG R S85G10% 6k FOF STRMPIfradBoUrDagBBrRE NOr

conpounds r ep;e2s@esied(mxamptacti@ig)fornula (1) have WO

2009/ 001968PCT/ JP2008/ 062033 -2- excellent properties, such as the

mai nt enance of pharmaceutical @ fects of the active ingredient tolvaptan
for a long period of tgioe i\n thRe body. The present invention has been
acconpl i shed based on the i ndi ngs. 5The present invention provides
the foll ow ng . @

e )b

Tolvaptan is known to be useful as a vasopressin

10

antagonist having aquaretic efficacy (Circulation, 107, pp. 2690-
2696 (2003)). However, because of its low water solubility,
tolvaptan has problems in that it is poorly absorbed from the

15 gastrointestinal tract, and its dosage form and administration
route are limited. From the viewpoint of medical treatment, the
development of a new drug that can maintain for a long period of
time the blood level of tolvaptan enabling to provide the desired
pharmaceutical effects has been desired.

20

DISCLOSURE OF THE INVENTION

An object of the present invention is to provide a
novel benzazepine compound that has excellent properties, such as
the maintenance of the blood level of tolvaptan for a long period

25 of time enabling to provide the desired pharmaceutical effects.

The present inventors carried out extensive research to

overcome the above problem, and as a result found that

benzazepine compounds represented by general formula (1) have



benzazepi ne conpounds, and pharmnmaceuti cal preparations containing the
conpounds shown in Itens 1 to 3 below. Item 1. A benzazepi ne conpound
represented by general fornula (1) 0-121 10 wherein Rl is a group of
(1-1) to (1-7): (1-1) a -00-(CH2)n-COR2 group wherein n is an integer of 1
to 4, R2 i @ dodpo1wshydr oxy group; (2-2) a | ower al koxypCgaeanps/@pissonal |y
substituted with a hydroxy group, a |ower al kanoyl group, a |ower

al kanoyl oxy group, a |ower al koxycarbonyl2exy group, a 15

cycl oal kyl oxycar hbonyl ox roup, or_ 5-nethyl-2-o0xo-1, 3-di oxol-4- j}/I . or
(2-3) an ani ﬁﬁcﬂr]ﬁﬂ)ﬁ/ He%ﬁ%ﬁ’ v S8ER AT the JEPIRTERCH Phr BRGTRERRT LA Ky |
_g;erUp;h El 1- 2) edfed¥s( Sfﬁahelr %E&Mliggﬁéml eﬂﬁef@i;}ftp!ﬂfhhsiﬁgai lﬂéﬁzij(ﬁ)@ﬁrgéd @sto 4, R3
i s a hydrogen, atom or ower a roup, R4 i - a drogen atom
(3-2) 2| oanfut &1 e dig¥0pmre BIasIE HSIenELPR e PRen HSPBET R om &

| ower al kyl abasdD ogr thip ,abave GfimEiagkoxycar bonyl group, or ]
5-nmet hyl - 2-oxo-1, 3-di gxol -4-y1: or (4-3) a |ower .all car bonyl group
optional |y substitut eg&(‘ﬁi ?’T:le%nﬁajrl})vﬁg‘ﬁl‘é% @rﬂovég\?so\ﬁglf g?%ﬁ’&??oxy group, or
5- net hy1- 2- okenZazépi2®d dhmpmaids]- whd phtamtlachtiesl f prapazabiontso cértemiteged
saturated hetgrocyelic. ri by. b I N R4 10 each other, together with
t he nitrogen;:lg?ocnql}élﬁgun sigﬁg‘f?s 1§n§£€%“sogn\é\$n%ibregg [y or via a nitrogen atom
or oxygen at otem tlhe Z desrazapihe cconpogndcrapyeséied by general formula (1)
2009/ 001968PCT/ JP2008/ 062033 - 3- lopti onal ly substituted with (4-4) a | ower
al kyl group optionally substit@tRd with a hydroxy-1ower al koxy group; (4-5)
a | ower al koxycar bonyl 1p; X4-6) an al kyl carbonyl group (optionally
substituted on the al kyl p wi\th a carboxyl group or a | ower 5

al koxycar bonyl group); (4 an aryl carbonyl group; or (4-8) a

furyl carbonyl group; (1-3) av=00-(CH2) p-OCONRSCﬂZB group wherein p is an
integer of 1 to 4, R6 is a |low al kyl group, and R6 is a | ower

al koxycar bonyl | ower al kyl gr®up;}10%1-40 a L@0- (CH2) g- X- R7 group wherein q
is an integer of 1 to 4, Xis ap A N a sulfur atom or a sulfonyl
group, and R7 is a carboxy-| dsfer alky or a | ower aikoxycarbonyl

| oner al kyl group; (1-5) a -COR8 gro&lp (w ein R8 is (8-1) an al kyl group
15 optionally substituted with a hal ogen atom a |ower al kanoyl oxy group,
or a phenyl g@ghergin(RUASt atgifoeg wf t(1-a)dto pdrpxy phosphoryl oxy group in

whi ch the hydraxy, gr oups ponal |y substituted with benzyl groups, and
a |l ower al kyl (Slr%ejpé)‘,'I@S!%Z?&'%%g\/\ﬁogf'k%eé?o%plssﬁﬁsﬁtﬁ?%ao itt goaty'hal ogen

atom a | oweR? is (2-1) a hydroxy group; (2-2) a lower alkoxy group optionally

substituted with a hydroxy group. a lower alkanoyl group, a lower
alkanoyloxy group, a lower alkoxycarbonylexy group, a

15 cycloalkyloxycarbonyloxy group, Or 5-methyl-2-oxo0-1,3-dioxol-4-
yl: or (2-3) an amino group optionally substituted with a
hydroxy-lower alkyl group;

{1-2} a ~C0-(CHﬂm~NRﬁf group wherein m is an integer of 0 to 4,

R® is a hydrogen atom or a lower alkyl group, R* is (4-1) a

20 hydrogen atom; (4-2) a lower alkyl group optionally substituted
with a halogen atom, a lower alkylamino group, a lower
alkoxycarbonyl group, or 5-methyl-2-oxo-1,3-dioxol-4-yl; or (4-3)
a lower alkoxycarbonyl group optionally substituted with a
halogen atom, a lower alkanoyloxXy group, or 5-methyl-2-oxo-1,3-

25 dioxol-4-yl, R’ and R® may form a 5- to 6-membered saturated
heterocyclic ring by bonding R® and R' to each other, together
with the nitrogen atom to which R® and R* bond, directly or via a

nitrogen atom or oxygen atom, the heterocyclic¢ ring being



20 al kanoyl oxy group, or a di hydroxyphosphoryl oxy group, (8-3) a pyridyl
group, or (8-4) a |lower al koxyphenyl group; (1-6) a lower alkyl group
substituted with a group sel ected fromthe group consisting of |ower

al kylthio grou dlhydroxyphosphoryloxy group, and Ikanoyloxy

gr oups; g’ ? mﬁ% an amno acid or peptide residue ok??ﬂﬁ@ ”V”B?otected
wth one or nore protecting groups; or a salt thereof. Item 2. The conpound
according to Item1, wherein, in fornula (1) Rl is a group selected from

the group co amgyogubstQQuéeG*m? &O&%c,w\a@eaﬁeya Qe %ngaﬁaaq;r of 1

to 4; - erein s an group; and, an amino ac or péptide
resi due opt [ Blmﬁql)ﬁu‘p?%t"é@be@ Wdtrﬁxﬁn@w Wpﬁm%t (AgShrodp¥eror a salt

thereof. |t emdyytheu&GRAP a&baqqoaﬂlﬁga&reyiéa&%ayl \@i%ﬁﬁl_ {bptllanmyrml a (1),
Rl is alanyl, sarcosyl N—et hyl g al ycyl

et hyl gl ycyl , S‘F@%‘éttﬁwd IQ—“pFB%yEf]d‘IY}c%WH\I-WFrE‘E r?ylcaRPT?ﬁ&]yﬂﬁ‘P%;ﬂr aNlOWE\RO
2009/ 001968PETcKFY Eoli2084RA2G30up - (AET e NepROBLOYY GrbupDlor (4-8)
N- net hyl - N- hexyl gl ;. or a peptide residue selected fromthe group
consi sting of “-’};’s‘é’l% é‘iﬁl §F9¥8A , gl ycyl -glycyl, glycyl-sarcosyl,

gl ycyl - al anyl ,(1abarwl.chy@%I)p-csaocm"’yzF gﬁ:@ﬁﬁoﬂ)éreimp'@sl aﬁhﬁmégakacswll,

R e ol ei e 5 BRSSP Re by el delagier

sar cosyl gl ycybwet m};ﬂ ariedpN, N- di met hyI gI ycyl - gl ycyl -glycyl, each of which

i's optio IIy rotect rf‘B 70r Hrotecting ar of A.8ajt
t her eof . 0 It(g' 951 E:g @%ﬁ 6%% ac{:rc?gpd‘f 76 Ft'ém ]‘n\clifné)rel%f i fJ(l)‘r mul a
(1). Rl is aXpbptendexygen dtes, seketfed a‘tpmmcnha gmlﬁsnpyﬂ;ogmm| agd ¥ : is

| - gl I I
gt gl yoy b cael o KPY, SpUY oo a SR F”g‘%%??y‘%‘?@*ﬁ”‘ﬂm
phenyl al anyl a-’phelnﬁlraummyl gl ycyl -gl ycyl - gl ycyl N, N-
dtmet hyl gl ycyl( 195)(07\' »«cobhma&lﬁlbq) m&axﬁ giayf.-yl @9ky alﬁf‘ijﬁ

NNdlrrethIegcyI- g each of vvhlchlsotlona rotected with
one or e PPt Hgs‘{?ts EI%'% cedh igh on lpgR @FPM. |3 éﬁ’Wﬁr 8Y¥Fﬁﬁfeut| cal

prepar at' on Q.%IIH' okng ﬂ%ﬁFbWPbMﬁQMMtﬁfa |diegado6F

phar macol ogi cal acceptable salt thereof, 20 and aﬁgharnacolo ically
accept abl e dPP ‘Eﬁf’r&ﬁ%ﬂr@éﬁ’r LBy whighe fhe hyfRexy, | ronas RS ORFL Zration
accordi ng t oshbdnthtedivEhi BertSad gdups ,Vasi@di [1atver , allkylogenmi)ye(srayga
aquaretic ag

| tel et
IR TR fﬁ@%ﬁsuﬁ%%ﬁ%%%iﬁéitﬂf%?ﬁﬁ?%ew P35 3, AEE (ol | ous.
In this gspecaikamlylory ddvapt esyma’ bmmmfomyphmomldﬁl gbbup ur(lses$ @t herw se

speci fi ed. Ex ower  al kano ai ght or branched
C2-6 al kanoyP @Agupggo.% gE gé‘ ‘bety ow% %;dgp P&'P%r%&é butyryl,

i sobutyryl, n-(3eflamcyowert etkvlbgreyp wbbbrmtedammnesmuwlselected from
Exanpl es of Itggxqmﬁbk 's@ﬁ{ g:[fo BSet %Cih:?gﬂu.%t E’I'% gQr branched C2_6
np oxy,”

al kanoyl oxy groups, “su as acety oxy, opl ony n- but yryl oxy,
i sobutyryl ox;lthFLr}%fﬂPleﬂ'ﬁ?}lloﬁx%ﬁxit &reup 3RnguigHera rbERRAYERYY SR¥PR: danoy| oxy

group. 25 (1-7) an amino acid or peptide residue optionally protected with

one or more protecting groups;

or a salt therecof.

Item 2. The compound according to Item 1, wherein, in formula (1),
R' is a group selected from the group consisting of: -CO-(CH;)a-

30 COOH, wherein n is an integer of 1 to 4; -CO-R?, wherein R® is an
alkyl group; and, an amino acid or peptide residue optionally
protected with one or more protecting groups; or a salt thereof.
Item 2. The compound according to Item 1, wherein, in formula (1),
R' is alanyl, sarcosyl, N-ethylglycyl, N-propylglycyl, N-methyl-N-

35 ethylglycyl, N-methyl-N-propylglycyl, N-methyl-N-butylglycyl, N-



WO 20091001968PCT/ JP2008/ 062033 - 5- Exanpl es of | ower

al koxycar bonyl oxy groups include al koxycarbonyl oxy groups in which the

al koxy noiety is a straight or branched Cl-6 al koxy group, such as

met hoxycar bonyl oxY, et hoxycarbonyl oxy, n-propoxycarbonyl oxy,

I Sopr opoxy®dar ol wry, 5 n- but hoxycarbonyl oxy, i sobut hegyaeoisamgdsdxy,

t ert but hoxycar bonyl oxy, sec-buthoxycarbonyl oxy, npentyl oxycarbonyl oxy,
neopent yl oxycar bonyl oxy, nhexyl oxycar bonyl-oxy, isohexyl oxycarbonyl oxy, and
3-net hyl pentyl oxycarbonyl oxy. 10Exanpl es of cycl oal kyl oxycar bonyl oxy

groups i ncl udthoycNoRaTRyllskyedr beny-oeyhygt dipsxyiolieiyéh ath@ perttist kyl
noiety is a %Gueygéﬁ@twlfﬁfnptﬂﬂe SRR 8SnCikth AR Y kRX YR DOIVLAXY

cycl obut yl oxycar bo oxy, cycl opentyl oxycarbonyl oxy,

AR AR TR T T gkwloﬁéﬁ?%ﬁi’éxyﬁblfcbfdnﬂw abanyiselycyl,

cycl ooctyl Oxy&%la?myéﬁ& glycyl-phenpXai3HAS Qkfxexﬁr)iﬁh Kyhgagponyl gr OUDS
mcludeccloalk car bon %ousm chtheccoalk nolety is a C3_6

cycl oal k aé%fbiﬂ- Bhe l&BY%pﬁW&YBZﬂMCYIC%ﬁ%Ut Near bonyl ,

cycl opentyl caﬁmH?;j_gl}Mg |- ghpoml, CQLW ,N%@B%MI g@y@q_nygar@;gg,lzo
cycl ooctyl car bon I ower al koxy groups include
o) Fargntor  BRERE R 625 Ry PR L S A oo BRIL e

N- propoxy, i @eiphopeXyptibnally py-otéSdlrdly odeCbi rﬂﬂji’feoisyot@emn@ujmy»s,

npent yl oxy, isopentyl.Qx eopent yl oxy, n-hexyl oxy, isohexyloxy, 25 and
3- et hyl pent?’f&g ol koot Exanpl es of hydroxy-1ower al kyl groups

i ncl ude B4 r atpat 46r'nlw anabedndChccoadling tgr Dts J)awhmgammem GEdrhnge (y)dr oxy
groups, suchgag h drox th . hydr o t drox eth

hydr oxypr op:/]ll2 % (?lpﬁ o%ﬁ?%%@ls)éqﬁcﬁ%ﬁr%é?bﬁfe FroP bgtcf‘nﬁya)f-oxybut yl,
1, 1- dinethylsérdmyﬁleg@mswhylglgﬁyhyg&gng;peglgdzl 6ar¢aniQXQMygyy+alany1

3, 3-di met hyly d ro 1 Q?

2,3,4-tri hydroxB% %% o1, Qy}cyl pﬂgﬁ%aﬁnﬁ' ﬁﬁl ?X o Qgroups i ncl ude

strai ght or phenydabenydtrpBerylajlanyt o giycytamlycad-oietoiy) N-ét—hyl n- pr opyl, 35
i sopropy{g ng t el I - nt
P%o%é’%g’li 2%%”'1 Rladibipiin, é@&ﬂﬂ}éﬁh P azal dha

2009/ 001968PCT/J - isopéntyl, neodpenty hexiYé |sohexyl
and 3- net hyl %E?ﬁtyleE@ﬁpﬂb‘éCYdfgwgeﬁa‘a@ s Whieh dﬂeoﬂjt%‘lall chl ori ne,

brom ne, andpifidicREa WEXRNPAE Sr0hol & Wb taEKMIA GO BHNS dae! tifls-edf. N0 5
groups substituted with one to two stralght or branched Cl-6 al kyl groups,

such as net hiFghPno® ROGRPRSEHIIGAL RTsPaRdtHaR SEMPTisdprolRA dRPFRzePine
n- butyl am noGoIﬁ@hhdbw yitafi Noer Qr @aaimacmbgﬂcamlgyewé@ﬂaeme sH1rethytédH no,

i S et antarh = RBEEROIORLSay CoapREAbS Sioe Aok SRERTT i no.
I\L met hyl - N- nztaat Bl ar[hmphamdc&htmdlybrébarahewlmnmm to Item 5 whimtanpl es

of |lower alk xycarbonyl r s.incl.ude. al kox rbon Qups | mhlch t he
al koxy noi etg jsed 4 %Y gﬁ &&atglr:anhé’ﬁé’aeﬁ é’yéﬂ%%'xy roup, r%
met hoxycar bopldteléd &Hdrenytmrbdmyiblmrpr opoxycar bonyl , i sopr opoxycar bonyl ,

" Ut oxsoarbony) | SSBRCBRUL of s ALY S/ JBK. formta (1)
nhexyl oxJyzar donyas, L£oElgiwexyl oxycar bonyl, and 3 rret hyl pent yl oxycar bonyl .
20Exanpl es of 6- menbeqgdyHial Hbé&:‘?ﬁieﬁﬂ&(,o%‘é' t&ral *08%er” refers to "Cie",
unless otherwise specified.
Examples of lower alkanoyl groups include straight or
branched C,.¢ alkanoyl groups, such as acetyl, n-propionyl, n-
30 butyryl, isobutyryl, n-pentanoyl, tert-butyl carbonyl, and n-
hexanoyl.
Examples of lower alkanoyloxy groups include straight
or branched C. ¢ alkanoyloxy groups, such as acetyloxy, n-
propionyloxy, n-butyrvyloxy, isobutyryloxy, n-pentanoyloxy, tert-
35 butylcarbonyloxy,'and n-hexanoyloxy group.



formed by bonding WVand R4 to each other, together with the nitrogen atomto
whi ch Wand R4 bond, directly or via a nitrogen atom or oxygen atom incl ude
pi perazi ne, piperidine, norpholine, and the |ike. 25Exanpl es of

hydr oxy- 1 ower al koxy groups include hydroxyal koxy groups that have one or
two hydr oxWQ308U93968t he al koxy noi ety being a strai ght PEFYRVSHCHEY C1-6

al koxy group, such as hydroxynet hoxy, 2-hydroxyethoxy, 1-hydroxyethoxy, 3-
hydr oxypr opoxy, 4-hydroxybut oxy, 5-hydro®ypentyl oxy, 6- 30 hydroxyhexyl oxy,

1, 1- di et hy1- 2- hydr oxyet h , 2-met.hyl- 3- rOXypropoxy.
Exanpl es of al kyl car b)é:ﬁ?ff'poig(]e\r/soﬁggﬁl’wﬁgl %Qé‘x‘ﬂ%ﬁ’%éaﬁgﬁﬁmgPSU%%"%“r‘%em ch the
al kyl noi et yalloxycatbaiyjloky ogrdupanimethiCh- 2@ allkexy grodepy isuehsamight
nmet hyl car bonyl ,. et hyl bo - pr I g@*k i | car bonyl ,
n- but yl car bo%’f/lh,'rE ?&f‘%{s@/ 5%{%@JP58%/%25% - ?*?@'g‘ﬁl%r car bonyl ,
tert-but IyI caetimwwk:prbwlbwwwbquarhpmnkCWGai%TBWmXY@i@enﬂqi@’ar bonyl ,
neopent yl gar pc n S8Ry ! -

T e S e e e ey

3- et hyl pentyl car onyl; n-octyl carbonyl, n-nonyl carbonyl,
n- decyl car bohythoxycarbanideyy ¢ degohythoxycaRnOREr Bony| |,
n-tridecyl capbomlo. 8l &dngdeey) aéap&mylfxfca%hﬁml gar bonyl

n- hexadecyl carbonyl; nheptadecyl car bonyl,” n-oct adecyl car bonyl
n- nonadecy| cReBEORYCAERRYAOFE 0 SFPREFHGHyFrarponyloxy, “and 3‘m3t¥@<anpl es of
aryl carbonyl pgy Eadidageomhenyl carbonyl, 10 (1- or 2-)naphthyl carbonyl,
and the |ike. Exanples of furylcarbonyl groups include (2- or

3-)furyl ¥rbonyl . Examples °Ex‘é¥Fd'I°€ik¥5$° ?°’5ﬂll?6¥y%éﬂ”§'8n§7‘?°]1“8ﬁer al kyl
groups i Ecl udf%fﬁésﬂzrygﬂda@g&ﬁﬂk&yl gﬂf@spSniwhdﬂdhLellile ][dl?eﬁ.ahk@iymﬁﬂé@i ysis 15
a straight or branc 1-6 al kox roup the a moi.ety is a

strai ght or Br%’n‘tﬁé’ﬂf@- la?’t"&ﬂp'g¥‘6‘g‘b,assfi%$05’§°ﬁ1‘§{’?ﬁ{f§fg?%ﬁﬁnet hyl ,

et hoxycar bong{eribuglylodrcanbbligboryar bpilppehtyloxy2ashdrydpspr bonyl et hyl, 1-

et hoxycar bonyl |, . 3-nmet hoxycarbonyl.-prg S ycarbonyl pr opyl ,
4- et hoxycar béﬁ%"gﬁeﬁf‘o -‘-’Llrggn lg:'ﬁigw ?lﬁ(%lﬁgﬁlﬁe tc?/'ﬁ%m%}lg%‘ dha

6- n- pr opdXy c aytlovritiydeorcarbodyidixyet hy 1- 2- nbut oxycar bonyl et hyl ,

2-met hyl - 3-tert-but ox;gg?[; | r%%lcia]%;ﬂ%&% U PXUGR o:nTglgﬁle , and
n- hexyl oxycar bonyl net hy .B%gr?gle of car oxg? OV\)%% g?ky groups include
carboxy 25 aFkgloajkylpartionyhhgxdvpshin sibidgh the evglealkylsPeigtyhis @ Dranched

Cl-6 alkyl g ¢h - RO VIR Iy %h oprts) &A&%{@&by 1bbutplRRRNRYY | |
3-car boxypro%g%%ﬁar%ﬁ@%utgel, 5- tcégr b%&ygpg%tyl, -car cf)xyﬁe?:yl%1 ByLY

1, 1- di met hy 1S7ceRepéXIRATIPRYL arfy 3 oherrrarBonlyr FEXYeasyIcarberXiniP8s of

| ovner al k@xy cpbtsudeyle@tinyincl ude al koxyphenyl groups in which the al koxy
noiety is a straight qor branched_Cl-6 al koxy group, such as net ho>]<:yphenyl,
= ngiid :

et hoxyphenyl , n-propoXFERRISA °fi V% AOXSPh&RYP Sy PEEhgRT
i sobut oxyphesyhincied t;buHimsyphermbs, sarhbas axatboeny | ethoxy 3 -propoxy,

pent yl oxyphenyl . isopent YLoxyphenyl, NeoPeat Y QyRh . vlonyCn-
pentyloxy, isopentyloxy, neopentyloxy, n-hexyloxy, isohexyloxy,

25 and 3-methylpentyloxy.

Examples of hydroxy-lower alkyl groups include straight
or branched C, ¢ alkyl groups having one to three hydroxy groups,
such as hydroxymethyl, 2-hydroxyethyl, 1-hydroxyethyl, 3-
hydroxypropyl, 2,3-dihydroxypropyl, 4-hydroxybutyl, 3,4-

30 dihydroxybutyl, 1,l-dimethyl-2-hydroxyethyl, 5-hydroxypentyl, 6-
hydroxyhexyl, 3,3-dimethyl-3-hydroxypropyl, 2-methyl-3-
hydroxypropyl, and 2,3,4-trihydroxybutyl.

Examples of lower alkyl groups include straight or
branched C;.s alkyl groupé, such as methyl, ethyl, n-propyl,

35 isopropyl, n-butyl, isobutyl, tert-butyl, sec-butyl, n-pentyl,



hexyl oxyphenyl , isohexyl oxyphenyl, and 3-nethyl pentyl oxyphenyl .

. Exanpl es of | ower alkylthio groups include a straight or branched Cl.6

al kyl t hi o groups, such as nethylthio, ethylthio, n-propylthio,

i sopropylthio, n-butylthio, tert-butylthio, n- 5 pentylthio, and

n- hexyl t hi &0 2000/001968 Exanpl es of ami no acid or peptpeic@gpiesisdsses 1 ncl ude
am no acid residues such as al anyl, phenyl al anyl, sarcosyl, valyl, |eucyl,

i sol eucyl, prolyl, N-ethylglycyl, N propgl-glycyl, N sopropylglycyl,

N-butyl glycyl, Ntert-butylglycyl, N 10 pentylglycyl, N hexylglycyl,

N, N- di et hyl gisenentyN, Neiopeopyl ginybekyl Nibblkstylt yand \Beypethylpentyl.

Iltll: nNeglklan}\l}/L)?%g?/lggl ycﬂ%ghllgfgnyet yl%{éﬁlﬁ Ut #Eﬁfs%{lﬁﬁkdﬁ Ey‘%cﬁé%gn%%lrﬂripgr ycyl,

and N-net hyl bremingl gandilodineid pepti de residues such as sarcosyl glycyl, 15
gl yey! - gl veyl, gl voyl eRahensybe f&&egoayﬁyl%ﬂﬁﬁssg}éou gl )gmﬂ]'u glim]
phenyl al anyl egcyI phenyl al a phenyl-al anyl ,” gl ycyl - gl ycyl g ycyl

N ot Py 1 0130 PR gL o igRy 50 151 5691 SEmioih s hywkanady B o171

N, N-di et hyl 9by&ifs, 9554y las %f@lﬁ)ﬂné\leté%ﬁ&%ﬂf&%l 191 pEopyiamino,

sarcosyl - gl ycyl - egcyI N-et hyl gl ycyl -gl yeyl - chyI and

N, N- di net hyl §FSREPPYHTAAA. - Bt rrgFé'é Wyﬂ)@b’f‘@ot PrRERHSBBENY o-ani no
aci ds and pepétfemihd\Claiet imgnas Uilelt iy Usi@Giol, Oaabe6hy i NG, diwAs of
am no acids or peptides, such as tert- butoxycarbonyl benzyl oxycar bonyl ,
quorenyInetFﬂﬁgiéiqﬁbn§P’naPﬁP§§3@F%4° SETHASFIAFRYIY | Nemetbiolinds
represeni@d byhyemnendl N-ethvl A-alprémilahend) ePmead/1bN-NBitgusmins hadg; for
exanpl e, by the gc SS cording to the foll ow ng Reaction Schenes.
Among the belF%F §§ gﬁﬁ% °represented by general formula (1) or salts
t hereof , Conmpound (| aExahs¥esi bfRlowes allgf:quprﬂcﬁmyaf gfdupk) iheidde 5) or (1-7)
above can be d fromtol vaptan of for ccprdin eactlon
Sehene- 1. 2. 2 HrRBaRnvL BrbGs 3R MR S re vt B bl 5085

(2) (I a) V\hebmm:hﬁzdl& ¢ @Tké2y prOR? fusheawimethogywhrBanyle as defi ned
above), CH2).. - er el 4 ,ab ve)

(Gr2). 0- B R Ryt h SoBlordilEng? | Aobe BB iBis) 2"

- (CH2) g- X- R7bytgxyeatrenyl, XiS@nGDM¢@t@QYl;IefhewédbMe§!rborR8 (sd:ref ein RB is
as defined a&%aycaﬁam@lgra%r&gwg&a%ﬁﬂm\%a YiBlpomBon gl 04 ( OO
group) froman amno acid or ti residue o |onal y prot cied w th one
or nore prot%%%ﬂlﬁwml(eli?hexﬁm’ﬁf@ﬁﬁbml fé?ldg’#‘ycyl (R) - 1- ami noet hyl
for alanyl, ﬂétﬂﬁ&beﬂtfyykggaggdyygnyIpropyl for phenylalanyl

(et hyl am no) met hyl for sarcos L 1- am no- 3- net hé/l butyI for |eucyl,
tert but O;(?/C ar bonyl (et exeq} saturated heferocyclic rings

N-tert-but oxmﬂrehonylbdﬂaahw@a&wh‘ doS)ea&asfha@ Md@;@ﬁﬂ@fﬂvﬂeﬁeiﬁé" for

al anyl | yeyl anm_no) acet a orret f or sarcosyl
(5) - y a?n %Oy%lt ogeg atorry to whic)h £ c[in bond, 1rect1y or v1aya 1911.)/ ogen

atom or oxygen atom include piperazine, piperidine, morpholine,
and the like.

25 Examples of hydroxy-lower alkoxy groups include
hydroxyalkoxy groups that have one or two hydroxy groups, the
alkoxy moiety being a straight or branched C;.¢ alkoxy group, such
as hydroxymethoxy, 2-hydroxyethoxy, l-hydroxyethoxy, 3-
hydroxypropoxy, 4-hydroxybutoxy, 5-hydroxypentyloxy, 6-

30 hydroxyhexyloxy, 1,l-dimethyl-2-hydroxyethoxy, and 2-methyl-3-
hydroxypropoxy. '

Examples of alkylcarbonyl groups include alkylcarbonyl
groups in which the alkyl moiety is a straight or branched C;.i
alkyl group, such as methylcarbonyl, ethylcarbonyl, n-
35 propylcarbonyl, isopropylcarbonyl, n-butylcarbonyl,



15 phenyl propanam donet hyl for phenyl al anyl - gl ycyl, (2-

am noacet am do) acet am donet hyl for glycyl-glycyl-glycyl, [2-

(et hyl am no) acet am do] acet am donet hyl for sarcosyl -glycyl -gl ycyl, or t he
like.). According to the process shown in Reaction Schene-1, 20 Co und
(la) is pr&sait @H% B¥8reacti ng Conpound (2) with an aC|dPSﬁﬂVﬂWWH€BTS) in the
presence or absence of a basic conpound |n a suitable solvent.

The amount of acid anhydride (3) is usually about 1 nole to a | arge excess,

and preferabl got?il g'ikar]boglglab@etiit %9%’?&%%8%?% ,O%géﬁﬁc%bomoﬁmd (2). The

sol vent may be an nown-sol vent
2009/ 001968%#@2@@%203@9@3}910%%Ilgeoa’ﬁfl’éﬂca@‘henylea@t-i on. Exanpl es

of such solvg daQ‘BJ) e 1. HﬁFb di 154081 cafhi¥ANEn -
t et r ahydr of ura nono y an 3 r%é % oggngt hydr ocarbons such as
met hyl ene chheptydearednydy Of‘O‘P‘PI‘inPaEb@mC]l‘lI SroefHgaEbord @afe@rlcarbonyl,

tetrachl ogi dg; mﬁﬁc@iéa&o%yfh AUoBLYIcALERRL ©n-REMRYh Caililzac 35 bons such
as benzene t ol uene, ene aprotic po ar solvents suc

acetonitril eteﬁﬁmwafré’f?ﬁﬁh Je PEIRASECYALRERATYIL - ST X3Pl OERER. Bnd
Nret hyl pyr r ohighorRcfNbon@nd nlokesasivanbsnyiheh sfnaabyprgah-86n@f, Badi C

conpounds include triethylamne, 10 pyridine, and the |ike. The anount of
basi ¢ conpouRTLFSYESHNIYLat | east about 1 nole, and preferably about 1 to

about 10 nol es, per mekemsife sCofPOtNatBinyISuebus hasleds pipnythroaiyBl so be
used as the ZOlV | yst such as

Wh {
4- di met h}? ar ?‘ncﬂfyrzl bﬁ’szé‘tpgl‘i%‘"hﬁPg%erﬁ%% %h%??éilﬁeact ion, systemin the above

reaction, the reacti ormxalanilelmeoﬁrﬂmedrbonyl groups imbbudecacti on tenperature
of the above %eactloT I S usuglll roomtenperature to 150C, and preferably
roomterrperaf “theeaction tine is usual ly 15 mnutes to 24
hours, 20 preferably E&amplast ef lawel hblgm:wcaa:hmyiorlewgr@flkvamwumto 3

o ol e O e R gl SR e LyBny, sl X
Conpound1$ 2) aj stradabt eet Wicehchad §c4soa1ﬂra»rnrd@rc(u4>) prd tthe phedepetety is
a straight or branched C;.¢ alkyl group, such as
methoxycarbonylmethyl, ethoxycarbonylmethyl, 2-
methoxycarbonylethyl, 2-ethoxycarbonylethyl, 1-
ethoxycarbonylethyl., 3-methoxycarbonylpropyl, 3-

20 ethoxycarbonylpropyl, 4-ethoxycarbonylbutyl, 5-iscpropoxycarbonyl
pentyl, 6é-n-propoxycarbonylhexyl, 1,1-dimethyl-2-n-
butoxycarbonylethyl, 2-methyl-3-tert-butoxycarbonylpropyl, 2-n-
pentyloxycarbonylethyl, and n-hexyloxycarbonylmethyl.

Examples of carboxy lower alkyl groups include carboxy

25 alkyl groups in which the alkyl moiety is a straight or branched
C1-¢ alkyl group, such as carboxymethyl, 2-carboxyethyl, 1i-
carboxyethyl, 3-carboxypropyl, 4-carboxybutyl, 5-carboxypentyl,
¢-carboxyhexyl, 1,1-dimethyl-2-carboxyethyl, and 2-methyl-3-
carboxypropyl.

30 Examples of lower alkoxy phenyl groups include
alkoxyphenyl groups in which the alkoxy moiety is a straight or
branched C;.; alkoxy group, such as methoxyphenyl, ethoxyphenyl,
n-propoxyphenyl, isopropoxyphenyl, n-butoxyphenyl,
isobutoxyphenyl, tert-butoxyphenyl, sec-butoxyphenyl, n-

35 pentyloxyphenyl, isopentyloxyphenyl, neopentyloxyphenyl, n-



WO 2009/ 001968PCT/ JP2008/ 062033 -11- of a basic conpound in a suitable

sol vent to prepare Conpound (Il a). The anpunt of acid halide
(4) is usually about 1 nole to a | arge excess, and preferably about 1 to
about 10 noles, per 5 nole of Conpound (2). The sol vent nmay be

any known sabwesieoitdeat does not adversely affect the reaciarmos/iosksanpl es of
such solvents include ethers such as diethyl ether, dioxane,

t et rahydrof uran, nonogl ynme, and di gl yne;-8hal ogenat ed hydr ocarbons such as
met hyl ene chloride, 10 chloroform 1, 2-dichl oroethane, and carbon

tetrachl ori dBeWP%e@}ohlﬁ%hWMMVét eandaﬁo'ﬁ%ﬁhYéPﬁy'@Y%XPb@ﬁsl such as

benzene, toluene, andpx¥hsne ogp;[&,;ércagg%ﬁmgoé s el SAGRlighttrile,
DMF, DMSO, and NWP; and m xed sol vents er eof npl es of basi c” conpounds

i ncl ude car bBRATERCRER (1265247 1EBAP | FHOURE b oTHGDe2S ﬁ?ﬁ%&FMﬁfC&FMﬁF@- sodi um

hydrogen car RonipgltR0S a&%byfﬂﬂw@ﬁﬂgeﬁh pafPAmbe, tados ﬁiﬂbcaﬁbonat e,
phosphat es such as ﬁﬁgt assi umt%y ﬁhate and sodi um phosp organi ¢ bases
such as pyri BFPHEIHP? oG 8 hReEER® di i sopropyl ani ne,

di net hyl am nopyr i di ne Extifp Bish i aaninhe, act-Id et bﬁﬁﬁlﬂenﬁesﬁﬂxedi fediigeani | i ne,

N- et hyl rmrphoJ I ne, | azabi cI (o] 3 O] 5
di azabi cycl of®- Gfﬁ%dlé%‘elﬁgeﬁ E)?“léflcl gAF?S?%Z] Betene
( DABCO) ; andlmoyﬂurﬁsolémymofprol'he mmnylgﬁycbasln-mwwu.s nmsual |y at
S oot Fopkolg s RIS G et AR D DL, O ™
When a cit al peitydgpcyks. mruexﬁtghybm NoNydiethgglyeyl,eBait in the reaction
Sha e L, oS RAL RS RHEL PR RSB S , 0 e
preferably Odﬁhmg@cﬂnde@Y@rﬁmgwm t N-megdyltNrgppeopgioatycylThe
et iy TASRILAR AN Gty DGR RESA L Ne uLe 1o ©
Schene- 3 c}1hQ§y1glycyl and peptide residues such as sarcosyl-glycyl,
15 4glycyl-glycyl, glycyl-sarcosyl, sarcosyl-sarcosyl, alanyl-glycyl,
phenylalanyl-glycyl, phenylalanyl-phenylalanyl, glycyl-glycyl- |
glycyl, N-ethylglycyl-glycyl, N-propylglycyl-glycyl, N, N-
dimethylglycyl-glycyl, N,N-diethylglycyl-glycyl. N-methyl-N-
ethylglycyl-glycyl, sarcosyl-glycyl-glycyl, N-ethylglycyl-glycyl-
20 glycyl, and N,N-dimethylglycyl-glycyl-glycyl.
Examples of protecting groups for amino acids and
peptides include those usually used to protect amino groups of
amino acids or peptides, such as tert-butoxycarbonyl, -
benzyloxycarbonyl, fluorenylmethoxycarbonyl, and acetyl.
25 The benzazepine compounds represented by general
formula (1} can be prepared by various methods; for example, by
the processes according to the following Reaction Schemes.
Among the benzazepine compounds represented by general
formula (1) or salts thereof, Compound (la) wherein R' is a group
30 of (1-1) to (1-5) or (1-7) above can be prepared from tolvaptan
of fornmla (2) according to Reaction Scheme-1, 2, or 3.

Reaction Scheme-1



0C it HOOCR (5) PCT/,TP2008/062033 0 OCR wherein Ris as defined

above. According to the process shown in Reaction Schene-3, 5
Compound (2) is condensed with a carboxylic acid (5) in the presence of an
activator to are Conpound (I a). The amount of carboxylic
acid (5) |¥“U§ &F?“about 1 to about 10 noles, and pref &l P ®ABHt 1 to

about 5 noles, per nole of Conpound (2). 10Exanp|es of activators include
di cycl ohexyl car bodl i m de, 1-(3-dinethyldﬂ"nopropyl)-S-ethylcarbodlinide
(WBC), carbonyl dil m dazole, and the |ike. Such activators can be used

singly or in a conbination of two or nore. 0The amount of
activator is usuallyggt |east about 1 15 nole, and prqﬁewably about 1 nole
to about 5 nol es, nmol e of Compoundg(3) . c The condensati on
reaction is & ied out in a suitgble é i N\t he presence or
absence of a bag pund. Exanpl 0 solvent t cdn be used include

et hers such as dirg | ether, dioxane, ?etrahy of n, nonoglynme, and
di gl yne; halogenated hydrocarbons such as nethyl ene cHl oride, chloroform
1, 2-di chl or oet hane, 78 bong t etggchl ori de; N ag etyl @hetate;
aronatic hydr ocar bons as henzene, tol uene,
sol vents such as acgi(o '
t hereof . Exanpl es of basic cano i ncl ude triethyl am ne,
2009/ 001968PCT/ JP2008/ 062033 - 13- ~pyridine, and the |like. The anount of
basi ¢ conmpound is usually (& |east about 1 nole, and prefefjably about 1 to
about 10 nol es, per nole of Conpound (2). Such a basic conpound can al so be
used as the shémeimt R is -(CH,)},-COR? (wherein n and R’ are as defined above),

-(CH,}o-NR°R? (wherein m, R® and R are as defined above),
-(CH.)p-0-CO-NR’R® (wherein p, R’ and R® are as defined above),

5 -(CH;)q-X-R’ (wherein g, X, and R’ are as defined above),
-R® (wherein R? is as defined above), or a group formed by
removing a carbonyl group (CO group) from an amino acid or
peptide residue optionally protected with one or more protecting
groups (e.g., aminomethyl for glycyl, (R)-l-aminoethyl for alanyl,

10 (R)-1-amino-2-phenylpropyl for phenylalanvl, (methylamino)methyl
for sarcosyl, (R)-1-amino-3-methylbutyl for leucyl, tert-
butoxycarbonyl{ethyl)aminomethyl for N-tert-butoxycarbonyl-N-
ethylglycyl, (S8)-2-amino-propanamidomethyl for alanyl-glycyl, 2-
{methylamino)acetamido-methyl for sarcosyl-glycyl, (S)-2-amino-3-

15 phenylpropanamidomethyl for phenylalanyl-glycyl, (2-
aminoacetamido)acetamidomethyl for glycyl-alycyl-glycyl, [2-
{methylamino)acetamido]acetamidomethyl for sarcosyl-glycyl-glycyl,
or the like.}.

According to the process shown in Reaction Scheme-1,

20 Compound (la) is prepared by reacting Compound (2} with an acid
anhydride {(3) in the presence or absence of a basic compound in a
suitable solvent.

The amount of acid anhydride {(3) is usually about 1
mole to a large excess, and preferably about 1 to about 10 moles,

25 per mole of Compound (2).

The solvent may be any known solvent that does not



5When a catal yst such as 4-di nmethyl arni nopyridine is present in the
reaction system the reaction can be pronoted. The reaction is usually
carried out at about -20C to about 100C, and preferably at OC to room
tenperature. The reaction usually conpletes in about 5 mnutes to about 90
hours. 10Ax@N@ed/dageskenzazepi ne conpounds represent ed bypcggaigdsadsor mul a (1)
or salts thereof, Conpound (I b) wherein RI is a group of (1-6) above (a

| ower al kyl group substituted with a | owgs- al kylthio group) can be prepared
fromtolvaptan of fornula (2) by the process according to the foll ow ng
React i on Schedeerbelybafiemtt tlon rSahtimn .4 Exan(p2e$ loih )sushescdiventd ainic3ude | ower
al kyl group J i 4 r_al kylthio The process_shown
in Reaction %%%r#etsﬁéﬁgagam&rlgg%il (%\rllé%? 6’ cﬁo\fteag %’ tﬁéet%%gg?%%gﬁg%t om o T e

hydr oxy groupndfdiGdmpeuialigenstetdohydtcpasbond lspchgomethylme Cotadde.th a

| ower al kyl t hy . For. c to f the
hydr oxy grough%?g%gﬁgbdﬁg ?%?ﬁgﬁ%gﬂgL%%t§§¥?%%8h§t‘%%géggﬁ%?gcd%%%ﬁﬁd (2)
i's 25 suby ecsech tag eHevl @snbrtet hvenatdiedhydrargrbons rught avpengeneal | ed
Purmmer er reaghid, Sia WEehé K Gprdbif GOTHRLAWAES MR SOTIRELANA9RS T On

is usually carried out in _a conventiona vent that

2009/ 001968 P&iregihydforuaige 3(DMF) . dibwedhydt sylfiogdde ( (IMSPra@doN- and t he

reaction term@fﬁlggr@r&ﬁdaa& ﬁmpt)i;cﬁﬁd miRE8a YIRS #Heaeb# 0N is as shown in
Reaction Schene-43. bel ow, the conpound (2) is reacted with sul foxide (6),

such as di nethyl sul f EXfHRles RE (pasig: edmppiRdst inlade ctaietbatai@eand 5

acetic agpd ﬁhiﬂ@,tﬁm&hatlm.t@t@bﬁlﬂéur?ﬂ)@ff@ési@@&ﬁﬁ)dbnﬁoi@%hlf hours.
Reaction Schene-4-1 wherein Rib and Rm are jndependent Z a | ower _al kyl

y
group. 10Anofth 1898tz &pTHE - BRD RATESTRRLE &bant d By He 1 AI™A 65 mul a (1)
or salts thepedimole06p Moagotrd ) 2phesatn Rbaisscacdipound Man( 4169 vabayea (a
| oner al kyl gro substituted with a di hydroxyphosphoryl oxy group) can be
prepared, fo se’ﬂ'%hﬁ? et om Conpound (I b) by the process according to the
foll ow ng Reaction When a catalyst such as 4-dimethylaminopyridine is

15 present in the reaction system in the above reaction, the
reaction can be promoted.

The reaction temperature of the above reaction is
usually room temperature to 150°C, and preferably room temperature
to 100°C. The reaction time is usually 15 minutes to 24 hours,

20 preferably 30 minutes to 6 hours, and more preferably 1 to 3
hours.

Reaction Scheme-2

I
OH 0—C—R
Cl | 0 Cl
x'—C—R
\ @ _ .
0 0  CHs 0 0 CH

3

HsC NJ\© HaC
i

@) (1a)

wherein R is as defined above, and X' is a halogen atom.
25 According to the process shown in Reaction Scheme-2,

Compound {2) is reacted with an acid halide (4) in the presence



15 Schene-5: Reaction Schene-5 WO 2009/ 001968PCT1JP20081062033 - 15-

The process shown in Reaction Schenme-5 is a reaction to convert the | ower
al kyl group substituted with a | ower alkylthio group of R intoa |ower

al kyl group substituted with a di hydroxyphosphoryl oxy group. For exanpl e,

to converteﬁq@"%""ﬁ%ﬁhylthi onethyl group of Rl into a PCTIPA008/003033

di hydr oxyphosphoryl oxynet hyl group, as shown in Reaction Schene-5-1 bel ow,
Compound (I b") is reacted with a hal ogeﬁh]t'l ng agent (for exanple, sulfuryl
chloride, N-|,pdosucel Nigtding &iC a) 15 1%192h21 AP $-LRIPOWLbEd hen
reacted with!)%%gsp%ori ccmgc?‘é in tah%u%{rglgsence o%‘ aﬁgggig corrpglﬁn‘%? 10

React i on Schébhw) 5- 1 wherein r is integer which may range from1l to 4 and
Re is alower alkyl ghaunouht€of RGH R Qe CRMAYRdua] R Lkt N hbBEe

hal ogenating 15 agent 1s preferably carried out in a hal o%gnat ed

hydr ocar bon t9ct léxaapxceshetdff Prefeabdyi ahrout1lole)iabrrerHeiMane, Befc. ) at

about roogn t gHREIAt bfpouhle(#youUNt of hal ogenating agent is usually at
| east about 1 nole, and pre]serabl about 1 to about 10 noles, per nole of

Conpound (I b"). This FB&cFIyEnE oeedny fnguR iolgenh thatufess t¥tabout 1

hour . adversaufSgfeit tive reBetiQACtE:pipés dFe sQbhk add18ento Mltde W t h
phosphoric acid is referabl¥ carried out in the g{rag%%]ce of an inJe_rt

organi ¢ sol vBMReTE SRR R HETNY b T BT ar , G5uran. diopeglymg,.
amount of phasdaiklgmec ihdlbgenstied hydrica?bole aath adxoutietAyTarlee chamride,
referab aboyt to aboqut., nol er | e. of ound (J b").. Exanples
bt *bast M bonftreEorRc s arsBRatane, and aevedt (R eapiorides. Sasiios um
carbonat e, ssdchias BP0 @e4EO8HL6 aPGTH the? 0P@B2083s sbieh &y drengene car bonat e,
pot assi um hydr n c n . i ; 0 as
pot assi um ph'cq)cs’%f%g"teé, %%%Yggﬁ?u%%%ﬁggé %?3% %oérigrgﬁ%% %ﬁeéggﬁﬁﬁgﬁg}ﬁ idi ne,
i m dazol e, Netthy [D#SPs oprdo PP arande pigedrsohyéntis wbpyeatdi ne, triethylamine, 5
trimethyl am ne, dinmet @%hggiég %%’b%i@t:%%rdghﬁllél e SRNonRBLL aRd RABCO

and m xtures thereof. amount of basic conpound Is usually at |east
about | #Dl esodiun spEbenall, yPRIRGFLU qarbapdta. F00HE &ydrpgen pareongte.

Conpound (! bpdrasdiem’ BREldgRA L&HIREEE UlBaOteditf 8RB AC HARBhABedISUAl | Y
roomtenpera?ure to about 200C, and 10 preferably about 50C to about 150C.

The react i onSBSRIAS Pobaifiim: Baosphabe o @) 8oRFUR PRESRIS tE) 0P I9aP3 ChbRASS.
Among the bepgér &R por LR UNREIFZ0RE £ e RtRALdI sepheylanineful a (1) or salts
t her eof , CorrBound 1d) wherein Rl is a rou‘g féll(ﬂlmggl above (a | ower al kyl
group substi BUPEEH ?W&%‘?e'lgré?W%P 'x&r oUp) - *Cah®be prepared, for
exanpl e, 26 r oaistexnyaani {e)) Nayethydmprgieasse adcsrdi ng to the fol | ow ng
Reaction Scheie: & 5eST4 Qo TENRIR-6 (pBN). 1.8-

diazabicyclo[5.4.0]undecene-7 {DBU), and 1, 4-diazabicyclo

[2.2.2]octane (DABCO): and mixtures thereof.

The amount of basic compound is usually at least about
25 1 mole, and preferably about 1 to about 10 moles, per mole of
Compound (2). Such an organic base can also be used as the
solvent.

When a catalyst such as 4-dimethylaminopyridine is

present in the reaction system in the above reaction, the
30 reaction can be promoted.

The reaction temperature of the above reaction is
usually -10°C to 100°C, and preferably 0°C to 50°C, and more
preferably 0°C to room temperature. The reaction time is usually
15 minutes to 24 hours, preferably 30 minutes to 6 hours, and

35 more preferably 1 to 3 hours.



wherein Ru is a lower alkyl group substituted with a | ower 20 all canoyl oxy
group, and Rla is as defined above. The process shown in
Reaction Schene-6 is a reaction to convert the |ower al kyl group
substituted with a lower alkylthio group of Rl into a |ower alkyl group
substi t ut egyoMobdwoasskower al kanoyl oxy group. For exanpl ecrasosd@wisi n

Reacti on Schene-6-1 25 bel ow, Conpound (I b") is reacted with a hal ogenati ng
agent (for exanple, sulfuryl chloride, N2o0dosuccinimde, etc.), and the
obt ai ned conmpound is then reacted with carboxylic acid or a salt WO

2009/ 001968 PR CIP200BIEERO33 - 17- t hereof. Reaction Schene-6-1 wher ei n
Rlg is a | ower alkyl group and Ras defined above. 5The reaction of Conpound
(I'b") with the hal ogenating agent is preferably carriedﬂout in a

hal ogenat ed hydrocarggn (for exanple, nethylene chl orijd€—R

1, 2-di chl oro«E hane, ¢tc.) at about room(l errper?ture e anount of

hal ogenati ng i ually at | easgf gy preferably about 1
to about 10 nol 0 nol e of Corrpokln (1 b") a gaction conpl etes
in about 5 m nut q-dbout 1 hour. ) Subsequent |y, the reaction
of the obtained conpound with carboxylic acid or a sallt thereof is
preferably carriedg6u he (preggnce of an inert drgan 5
exanpl e, 15 tetrahydro 3 etnltrlle etc.). The a
acid is usually at H;eas D phe, and pref er abl §sCabotit 1}1\{1 :
nol es, per nole of Corrpound K1 b) e reaction tenperature is usu
tenperature to about 200C, and pre erably about 50C to about 150C.
reaction time is 20 usual K3) about 10 m nutes to about 10 h@uays.
Anong the benzazepi ne conpounds represented by general formula (1) or salts
t her eof , Conpearedn(Rfis whedefiimeRl absrea group of (1-1) above, and R2 is a
group of (2-2) above r d 121 is a
group of (1-1) above, ﬁé dp%?a &9%,% pL&géEscg%qﬂ)ﬁé%%\%ﬂgé&{e%e %f ocess
accor di ngd t oCenppuhd| laivvllﬁ geeieosed wilbhangarboxyWe acid (5) in the

2009/ 001968 PG 1R200% %ﬁzgét’ixfalcﬁi: & Pkbre ShEHGA (1a) .

The amount of carboxylic acid (5) is usually about 1 to

about 10 moles, and preferably about 1 to about 5 moles, per mole
of Compound (2). _

10 Examples of activators include dicyclohexylcarbodiimide,
1-(3-dimethylaminopropyl}-3-ethylcarbodiimide (WSC),
carbonyldiimidazole, and the like. Such activators can be used
singly or in a combination of two or more.

The amount of activator is usually at least about 1

15 mole, and preferably about 1 mole to about 5 moles, per mole of
Compound (2).

The condensation reaction is usually carried out in a
suitable solvent in the presence or absence of a basic compound.
Examples of solvents that can be used include ethers such as

20 diethyl ether, dioxane, tetrahydrofuran, monoglyme, and diglyme:
halogenated hydrocarbons such as methylene chloride, chloroform,
1,2-dichlorocethane, and carbon tetrachloride; esters such as
ethyl acetate; aromatic hydrocarbons such as benzene, toluene,
and xylené; aprotic polar solvents such as acetonitrile, DMF,

25 DMSO, and NMP; and mixed solvents thereof.

Examples of basic compounds include triethylamine,



wherein 112a is a |l ower al koxy group optionally substituted with a hydroxy,
| oner al kanoyl, |ower al kanoyl oxy, |ower 5 al koxycarbonyl oxy,

cycl oal kyl oxycar bonyl oxy, or 5-methyl-2-oxo- 1, 3-dioxol-4-yl group, R2a is
a |l ower al koxy group optionally substituted with a hydroxy, | ower al kanoyl,
| ower al kaM&y08%8P196B ower al koxycar bonyl oxy, cycl oal kyl 8% HaBodxy, or
5-nmet hyl -2- oxo-1, 3-dioxol -4-yl group, and n and Xl are as defined above.
10 The reaction of Conpound (le) with Cbh%bund (8) is carried out in the

presence of ¢ C .0 a i I t . e
anount of cohpoun %(8%@2%2%}6{%& @%out rr%?eyﬁ)icac rﬁ?%uéldeigéeusss‘,{alagd
preferably abbuteastt goaodt male meh@mregerabdy @best of tCoabumdo(heles.
Exanpl es of ﬁ&!ﬂ%c?lgncé%o‘ﬁﬁﬁﬁﬁd |(BG | UdG Rt NS 18 UshhpRtind! & ¥hs 81 lisea

di oxane, tetfahydrofuran, nonoglyme, and diglymne; hal ogenated hydrocarbons
such as net hgs el enlwrtitde, chloroform 1, 2-dichl oroethane, and carbon

tetrachl ofide; estersypdghs 3atdbyf! R¥bnh asLlahene BIyABRLASHYRYEIRCakboNs such
as benzene, toluene, and xyl ene;” aproti cygol ar solvents such as

acetoni tril ePreRant pvsthe ARECHNOP; SEHEMY Xoel TSEehitk Laphke dgomoted.

Exanpl es of basic compgungs:dedch ude ueahPRNhes: ¢l urast b AREbeat e,
pot assi um car bonate, sodi um hydrolgl(kayn carbonat e, 25 potassi um hydrogen

carbonate, afROEedP0R c ARG IFSEETaNVEEN A0 SERIT SERRHCINER u osphat e,
and sodi um phesplidheuslggntémplates [leboad Pyiihdtee tol bRz Gbehours.
N—ethyld&Lfopropylanig%? W%%§BO9/001968PCT/JP2 08/0620%&@? 9-

di et hyl & nopyri di ne "™ PP¥ e MAIFEPLPT | FREPRYP S TR SRS ERYY S5 PR,

N- met hyl nor phatiuia, (DBNr BBLU: s ahdr&MBCOpmpmthd Heb) i WereSudtt tonporads can
be used singl r.n conni i.on.of, t r s T un f_basic
compound 1 5 b G5y "ot 8 Pl By ShBpR R Sy iR vERF 188t "1 o
about 10 nol atkyigbiongtanpdf corpeopnepared) fr@éudieluapas of chmpudad{ Dabyal so
be used as t . i LSs _Loom
tenperature ?@eig%%?ggﬁﬁ;%?%%gfgﬁl9%?g%ﬁ??%%%ﬁ?%?ﬁggﬂfgg%%%t%'The reaction
10 tine 13 uBerglipn]Schameuttes to 24 hours, preferably 30 mnutes to 6
hours, and nore preferably 1 to 3 hours. Anong the benzazepi ne
conpounds represented by general fornmula (1) or salts thereof, Conpound
(lg) wherein R is a (group of (1-1) above, and R2 is gp-gfi no group
substituted with one jor 15 nore hydroxy-|ower alkyl grjoups, can be
prepared, foflexat rom Conpound (I e) mhe#i : 3

above, and R2 i § @ of (2-1) above by the p 5
Sghehe- 8. Reacti on Schene- 8 _wherei

foll owi ng React|

group substituted witih one or noré hydroxy-Tower alkyl

defi ned above. he feacig,on of Conmpound (07€) CogpoutHd (9)
on gondj ti ons commonly used f he R5

is carried out under
car bodi i m de met hodgy; & SPRCI |y, Conpound (|eHs;t’s ¢on ﬁnse h
ctivator such as

Conpound (9) in the presencelof
di cycl ohexyl carbodi i m de, 1-(3-di n€t hyl am nopropyl) - 3-

(2) (1b)

wherein R™ is a lower alkyl group substituted with a lower
alkylthio group.

20 The process shown in Reaction Scheme-4 is a reaction to

R2b is an am no
groups, and n is as

convert the hydrogen atom of the hydroxy group of Compound (2)
into a lower alkyl group substituted with a lower alkylthio greoup.
For example, to convert the hydrogen atom of the hydroxy group of
Compound (2} into a methylthiomethyl group, Compound {2) is

25 subjected to the common ether-bond-formation reaction, so-called
Pummerer reaction, or the like. The common ether-bond-formation

reaction is usually carried out in a conventional solvent that



WO 2009/ 001968PCT/ JP2008/ 062033 - 20- et hyl carbodiim de (W5C), or

car bonyl di i m dazol e. The anpunt of activator is usually at

| east about 1 nole, and preferably about 1 to about 5 noles, per nole of
Compound (le). 5The condensation reaction is carried out in a suitable

sol vent i nwWhaopeEasdnce or absence of a basic conpound.PCEIRIUG/@2036T

sol vents that can be used include ethers such as diethyl ether, dioxane,

t etrahydrof uran, nonogl yne, and di gl yne-1hal ogenat ed hydrocarbons such as
met hyl ene chl oride, chloroform 1,2- 10 dichl oroethane, and carbon

t et rachl ori d8°e P& LR the XRAGHionc gt Bhe FegRktont ByEetRtArBokS Mfch as
benzene, tol yemeicaand oyl paieraRl BédctiBal & aSOLN&H SnSkEdrtasn as@iaRiliLi | e,
DMF, DMSO, and NWP; and m xed sol yents thereof. Exanples of basic conpounds
ncl ude tri ot nPA nERe SemEeRd;i(73 18, Feacked itk SHHEAABLIR -oFuBhd:
compound i s Afmethyy @b1feadk, alrothe lpradeace a1 apeeiEraablgrakouhal to about
10 nol es, _per npl e of Corrpound%g@gz__. Such a basic conpound can al so be used
as the sofvefitetic acid at room HeEs $o ARt 40 M EgEtahPEtof th @PRRE above
reaction, 207¢2heumsesence of a catal yst, such as 1-hydroxybenzotriazol e
(HOBt), int reactjiaon systemcan pronote the reaction. The
reaction is g%ﬁca §%‘gal}%%g'gut at about -20C to about 180C, and preferably
about OC to about 150C. The reaction usually conpletes i ngabout 5 m nutes
to about 90 hours. 25Anpbng the benzazepi ne conpounds represented by general
formula (1) or saltsOHhereof, conpounds in ﬁ/ﬂjc Bup is
protected by (3. prateeting group can bglicoryert QY ction into the
correspondi ng cunds wherein the am nokﬁgroup i protected by the

a
G

protecting groupw.4£ue[_exanple, by 30 the ocess s N1 the foll ow ng
Reaction Schene-9: Rdaction Schene-9 whe n Rmis thg sage as above re
havi ng ami no group whi,ch jhe sai deelit nokgrilap i s (T oyecred @ t CHyn

am no- protective group i § the ssdaetiagcibove R \r}%vi g _aki ndl_graup
correspondi ng to RIBE” he am no-protecti roup i

depr ot ect ed. TheHr ea n of converting Conpound (Fn)

Compound (11) is carried o in e presence of an acid i@ a\sui tabl e

sol vent or w thout using a;@ sol vent. Exanpl es of sol vent btI%at can be used
i ncl ude .wat ewherkinl BResand|R2D ek SisdépenaentIRt Balkler aLIBENQroup SOPr opanol ,
and tartbutanol; ketones s% as acet one, and t%l et hyl k&%one; ef hers
such as df et hyl et her " g% xale CPEAFFRAVY  GFEPENS ﬁ"éﬁﬁegfﬁ:ﬁfi FBEGR Y e ;
fatty aci ds somnulas(aretd sahts ctheaadf f ombourdli( tic) atlegesn Richs as gawtpy|
acetate, and ethyl.,a te; ed 15 hydrocarbans. such as chl orof orm
di dhl or onet hf’;’tﬁe{]l gi)c%féa%og?hg%?ggﬁgglcgﬁ% %ﬁg rf’it‘(%1 11‘%% Vﬁ%} fani des such as
DVF, N, Ndt ne@iydxesypimstpborphekyNyPou)Veen e parrpétnd.plios phampte | riram de;

and m xed so aRat eaf. . f i g cl.ud i qer al i such as
20 hydrochl olr:%{c ac?d?ﬂs)ui% uF@é@aig*:%s %ﬁggﬁgné%ollg?o%%c%ggll%;ﬁngnﬁg%értg%ﬁi C
aci ds, f& ekebgdieed:carboxylic acids such as formc acid, acetic acid, and

trifluoroacekifetdaehdscrd-gul fonic acids such as p-tol uenesul fonic acid.
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N . N

woBU IS oW
H3C N

PG AN

(1) (1¢)

wherein R™ is a lower alkyl group substituted with a

dihydroxyphosphoryloxy group, and R is as defined above.



The amount of acid is usually at |east about 1 nole. 25 and preferably
about 1 to 10 noles, per nole of Conpound (I h). A large excess of acid can
be used as the solvent. The reaction is usually carried out at about 0OC to
WD 2009/ 001968PCT/ JP2008/ 062033 -22- about 200C, and preferably at 0C to
about 150CWOTRE/40E%8t i on usual |y conpl etes in about 10PHFHE&°%‘%%Q§3 about 30
hour s. Anong the benzazepi ne corrpounds represented by general
formula (1) or salts thereof, corrpounds AVi ng a halogen atomin 5 R can
be_reacted wilh an ange g%cgg Vaidul B8 RalRden ShAMLLA'Q 8 £aldasponsl ng
am no group, for exanple e process own in the Tollow ng Reaction
Scheme- 10: Reerys1sn tig Hower 1@JW1RBR0HP spbshhartednwiin aj sowdre adlythie above
11 having hatageReakOmeARdi Rl iy Spiunasle plitad kg fal ogen at om of
Rt is converfed to t e amno group corresponding to the reactant am ne.
The react i ond8YTEHERRATPROFYIORK FROER nEoF W‘&Pgﬁ’eéoomn‘{eﬁtat%l table inert
solvent & therRIRREORA YL GRFSbE ﬂ151ﬁ9m@ﬁﬁyd@ﬁﬁﬁb§5h 1bRdtnge! vent s

i nclude aromati ¢ hydrocarbons such as benzene, _tol ueng, ﬁ ene,; ethers
such as di et BFPURet RErshawa: 1 REFCEE R a??heﬂﬁﬁa?né’el%ﬂéf@f“??@d 4RB" o g'Hs

hal ogenat ed bysteaybans uEHgéatdnghhgemNREBA Gl m&wﬁmozﬂde,
chl orof orm and carbon tetrachl or| de; ketones such as acetone, and net hyl

ethyl ket oneN-IRAGSYAFIHITES . (HSO) - DRI thex QMR FEPRHET &5 £hPAni de: and
m xed sol ventgaddadr @9fh phosphoric aciddanhe SprfsehsicE aopaaild @smpdigidude

car bonatgg sych as sg ium ga%bonate, pot assi um car bonat e, sodi um hydrogen
car bonat ?)%tt’ggs ydrogen carbonate, and cesi um car bonate organi c

bases such as pyri di ne i m dagol e, N-ethyldiisopropyl a%
0-P-OH

di met hyl am nopyri din qethyl | am ne
2009/ 001968PCT/ JP2008 062033 2 a&f%;g%&hg%%a?’t et hyl nqjl.phol i ne, DBN,

DBU, and DAB bases can be us¥d si ngly ' coRbi nat1on of two or
nor e.

N :
o)m 0 CHs | )I;L CHs
HsC N |
’ HJ\© J\©
(1b" ") (1¢')

wherein r is integer which may range from 1 to 4 and R*® is a
lower alkyl group.

The reaction of Compound (1b’ ‘) with the halogenating

15 agent is preferably carried out in a halogenated hydrocarbon (for
example, methylene chloride, 1,2-dichloroethane, etc.) at about
room temperature. The amount of halogenating agent is usually at
least about 1 mole, and preferably about 1 to about 10 moles, per
mole of Compound (1b'’}. This reaction completes in about 5

20 minutes to about 1 hour.

Subsequently, the reaction of the obtained compound
with phosphoric acid is preferably carried out in the presence of
an inert organic solvent {for example, tetrahydrofuran,
acetonitrile, etc.). The amount of phosphoric acid is usually at

25 least about 1 mole, and preferably about 1 to about 10 moles, per
mole of Compound (1b'’}. Examples of basic compounds include

carbonates such as sodium carbonate, potassium carbonate, sodium



The amount of basic conpound is usually at |east about 1 nole, and
preferably about 1 to about 10 noles, per nole of 5 Conmpound (ii).

The amount of amne (8) is usually at |east about 1 nole, and preferably
about 1 to about 10 noles, per nole of Conpound (1j). Al kal i
met al hal i das209asads sodi um i odi de and 10 pot assi um i edirdezsedesat her
conpounds nmay be present in the reaction systemof this reaction.

The reaction is usually carried out at abpgut OC to about 200C, and
preferably at 0OC to about 150C. The reaction usually conpletes in about 5
m nut es to abydxo®D herkonater ptenglwhdyldenger agichenatenpenddesiopr esent ed
by general | ShAUAcel) pRiophalLs Jibf £0 oot SORRAN BISCHENOaRl BRLAR 07 OLP I 1

Rl can be sub'%gct ed to reductive a ation to convert the amno group into

a N-al kyl ani REOYHGEE; ReIEdrobABsheneh B poridipenhtmidazoRe| N-s the sane as
above R havipgyriYii86patRHBmi #d a8he iify 1R sRURI RE, Whiicbniimiali Nno group

of Ril is converted to the Nalkylam no group corresponding to t he reactant
car bonyl eonpEHIRIIYIABLNG o dirgitivdanEbifso uldrg thymarehpldne arli¥hy PBEonmpound

25 is carri edn@WaABCHP! arftk @fiRb@red RhERSHMT 6RRNGRoGHt s BG B at 13 t hout
using any solvent or in a suitable solvent. Exanples of solvents that can

be used i ncl HaeA At 8F; 1eaRd abefyy dotekpperf BrafesAbED GPout ol to gheitt d0cohol s

such as net hastds, pehamfle of SCMpRAA O] 1b My bulras oleadt@bh - tRiinpa Pt ure B
et hyl ene glycol; acetonitrile; fattﬁ acids such as formc acid and acetic

aci d; et her stBYAPONE BRETHOP Bt wsPalinregRytiwegphire droRemit 2RBKogRgde,
ﬁnfl di gl %m”g;ﬁﬁ%mmg &dmxtds?caw?ﬁaﬁfuﬁn"@ts ﬁﬁ@zﬁ%‘tﬁstﬁfaﬁ|&&{&ﬁ.lyand xyl ene;
al ogenat e rocarbons _ su s .di ro ane, . di chl or oet hane,
chl orof orm 5%@1(? FBoh” ta&o}‘gc%'?(‘}’rlf‘}ﬂg‘?s %ﬁdgﬁ‘?&eggsﬁ?‘ff&t s t hereof .
Exanpl es of reduci ng ageng sthenbenziezebahé ycanpbdsds wepraserfteinby geaedalfatty
acid al kal i S S L um_f , n odi,um acet at e;
hydri de redug?%'ghggg%i s°§§%2t%§:h§%‘g {’%'mcﬁg‘i’%‘ﬁr(ﬁég,ﬁ%&?ﬁ% 18 4 grouwp
cyanobor ohydef dé, - 6andbewdi(eniowaraetkyl arpbprafpptitaesd wikh ur dswef such
hydri de dugi nLs; | vt atd_on in h as
pal | adi g ggﬁg’%g?%%lgﬁa{égr%ﬂ%‘nﬁey%??‘%ﬁ% o%?%d%, e %’f}%g%?%%%‘?’l&;nd 15
Raney ni ckel {1ah®yt Fee |nnesesyypagonding ttp the Foddewing Reactian Schefe-6r a
fatty acid aghkaddiohetdlemmakt such as sodium formate or sodium acetate is
used as the reducing agent, the reaction tenperature is preferably room
tenperature to about g200C, and preferably about 20 50Q-tgfabout 150C. The
reaction usu%lly congletes in about 10 mnute (Lo aboul_10 hours. The
anount of fatﬁ d or\fatty acid alkali netal "g¢
excess relative
the reaction N

N
or a salt thereof
HaC N
e ae O

(1) (1d)

- wherein RY is a lower alkyl group substituted with a lower
20 alkanoyloxy group, and R is as defined above.

The process shown in Reaction Scheme-6 is a reaction to
convert the lower alkyl group substituted with a lower alkylthio
group of R' into a lower alkyl group substituted with a lower
alkanoyloxy group. For example, as shown in Reaction Scheme-6-1

25 below, Compound {1b’'’') is reacted with a halogenating agent (for
example, sulfuryl chloride, N-iodosuccinimide, etc.), and the

obtained compound is then reacted with carboxylic acid or a salt '



25 tenperature is usually about -80C to about 100C, preferably about -80C
to about 70C. The reaction usually conpletes in about 30 mnutes to about
60 hours. The amount of hydride reducing agent is usually about 1 to about
20 nol es, and preferably about 1 to about 6 noles, per nole of Conpound
(11). 30AnMMINWENSas tri et hyl amine, triethylam ne, ZREIRPIS062033

et hyl di i sopropyl am ne, or nol ecul ar sieves such as nol ecul ar sieves 3A
(M5-3A), and nol ecul ar sieves 4A (MS-4A)1fmy be added to this reaction
system eOF . When a catal ytic hydrogen reduci ng agent is used,
the 35 reactlon 5% usually carried out at normal pressure to about 20 WO
2009/ 001968 PREActILB2OGRIRE80B3 - 25 - atm and preferably at nornal
pressure to about 10 atm in a hydrogen at nrosphere or in the_ _presence of a

hydr ogen donor, such as fornlc aci d, ammoni um f or mat e, cycloﬁexene, or

enhydr ous hydrazi ne. |19rh31(%@ﬁ§ﬁ,ggt il S usual ig0C to 5
about 100C, and prefJEh%T abo 0 60C. The eact onRusuaIIy
e, about 12 ho rs %ge ano

conpl etes i n(4k  ane al ytic hydrogen
u

0

reduci ng agent i ) preferably about
1 to about 20 : Lative to C@W?QHPﬁwr )- 10 nt of Conpound (9)
used in the reactlon

f Cbnpound—6&%r—wrfﬁ"€!npound (°'-|s usual |y at | east
1 nole, and preferag A0

Anong t he benzazepi r.- esented by general 1
t her eof , conpounds A R Sy - 00- (CH2) , - NR3R4Hs@and™~R4 "NS
| oner a_| koxycar bon group jppti | y substituted mnth a hal Hgen
| ower al kanoyl oxy group, or 5-nmeti¥l -2-oxo-1, 3-di oxol-4-yl can be pfepared
by reacting the compounds,(lbhédein R4 is (4-1) a hydrogen(bdom with an
acid halide (10) by the process according to the follow ng 20 Reaction
Schene- 12: RehstdéimnRSche e 1dRer GO Cat @i hnd rR* NHiR3 as @efiGkA 23baveNR3R4b C
1 -4b-1

5 The reaction of Compound {(1b"’) with the halogenating
agent is preferably carried oui in a halogenated hydrocarbon (for
example, methylene chloride, 1,2-dichloroethane, etc.) at about
room temperature. The amount of halogenating agent is usually at
least about 1 mole, and preferably about 1 to about 10 moles, per

10 mole of Compound (1b’’'). This reaction completes in about 5
minutes to about 1 hour.

Subsecuently, the reaction of the obtained compound
with carboxylic acid or a salt thereof is preferably carried out
in the presence of an inert organic solvent (for example,

15 tetrahydrofuran, acetonitrile, etc.). The amount of carboxylic
acid is usually at least about 1 mole, and preferably about 1 to
about 10 moles, per mole of Compound (1lb). The reaction
temperature is usually room temperature to about 200°C, and
preferably about 50°C to about 150°C. The reaction time is

20 wusually about 10 minutes to about 10 hours.

Among the benzazepine compounds represented by general
formula (1) oxr salts thereof, Compound {(1f) wherein R! is a group
of (1-1) above, and R’ is a group of (2-2) above can be prepared
from Compound (le)} wherein R' is a group of (1-1) above, and R® is

25 a group of (2-1) above by the process according to the following

Reaction Scheme-7:



| ¢c(10) OCH30CH3 H3C113C (1n)(10) wherein R41' is a |ower al koxycarbonn
group optionally substituted with a hal ogen atom a | ower al kanoyl oxy
group, or 5-nethyl-2- 25 oxo-1, 3-dioxol-4-yl, and R3, m and Xl are as
defined above. The reaction of Conmpound (1n) with an acid halide (10) WO
2009/ 00196 3RO eH#02€88/ 062033 -26- is carried out in a Peiryahbgsaskvent in

the presence of a basic conpound. The anpunt of acid halide
(10) is usually 1 nole to a |arge excessigand preferably 1 to 10 nol es, per
nol e of Conpound 5(1n). Exanpl es of reaction solvents include

et hers such Beaekigphfehesiehdr, di oxane, tetrahydrofuran, nonoglyne, and

di gl yme; hal ogenat ed hydrocarbons such as nethylene chl oride, chloroform
1, 2-di chl or oet hane, &6t EHpbotP0Het rachl ori de; esters n{(Cy n1e0Rst hy |

pcar bons such as benzeng) t and xyl ene;

guch as acetonitrile, DWVF, nd NMP; and m xed

@ Exanpl eRQa'QF @si cc
such as sodi um cafboiat’e, pot assi odi umMiydr ogen car bonat e,

carbonate, and cesium carbonat g phagphates such as

pot assi um phosphat &, a
pyridine, imdazole, et byl diksopopyl am ne, di net hyl gm
triethyl amne, trinBtthyl &m n§, hyl ani | i ne, N-ma¥I é

DBU, and DABCO. 20The anount  of c conmpound is usually at leas
nol e, and preferably about to about 10 noles, per nole of Conpound (1n).
Such an organi c base can 41%0 be used as the sol vent. (1D Wen a

cat al yst such, as .4-di.net hyl.am nopyridine is 25 present .in.,the reaction
cystemin o nerEitio R ok & ARl kblel Frosk” eani et iF Gipebitoted WA ' o o
reaction tenbpdstay; elofert bikarizyle least atkanasylogyallower10C to 100C,
preferably 0Cta = r j]g;gg omtenperature. The
reaction %i m%"']lzs uggg?@q’fgon%ﬁgg)gs %éa%%rﬁgﬁ%gﬂ rgﬁ:r Eﬁgeftg%ﬁf % nut es
to 6 hours, anddioxelpt-afegudioy R™t dis3ahbewer; alkoxy group optionally
substituted with a hydroxy, lower alkanoyl, lower alkanoyloxy,

lower alkoxycarbonyloxy, cycloalkyloxycarbonyloxy, or S5-methyl-2-
oxo-1,3-dioxol-4-yl group, and n and X' are as defined above.

10 The reaction of Compound (le) with Compound (8) is
carried out in the presence of a basic compound in a suitable
solvent.

The amount of compound (8) is usually about 1 mole to a
large excess, and preferably about 1 to about 10 moles, per mole

15 of Compound {le}.

Examples of reaction solvents include ethers such as
diethyl ether, dioxane, tetrahydrofuran, monoglyme, and diglyme;
halogenated hydrocarbons such as methylene chloride, chloroform,
1,2-dichloroethane, and carbon tetrachloride; esters such as

20 ethyl acetate; aromatic hydrocarbons such as benzene, toluene,
and xylene; aprotic polar solvents such as acetonitrile, DMF,
DMSO, and NMP; and mixed solvents thereof.

Examples of basic compounds include carbonates such as
sodium carbonate, potassium carbonate, sodium hydrogen carbonate,

25 potassium hydrogen carbonate, and cesium carbonate; phosphates
such as potassium phosphate, and sodium phosphate; organic bases

such as pyridine, imidazole, N-ethyldiisopropylamine,



Anong the benzazepi ne conpounds represented by general formula (1) or salts
thereof. RL is a -CO NHR4group, and R4 is (4- 2) a |lower al kyl group
optionally substituted with a hal ogen atom 35 a | ower al kylam no group, a
| ower aI koxycar bon group, or 5- WD 2009/ 001968PCT/ JP2008/ 062033 - 27-

net hyl - 2- oX§ 30%%0 &%onl 4-y1 can be prepared by reacti RGUERRMPHUAE (2) with
an isocyanate conpound (11) by the process according to Reaction Schene-13.
Reacti on Schene-13 5(2) (1 p) wherein RP | s a lower al kyI group

optionally sggﬁ%' ] a @é\@g m no group, a
| ower al koxycar ﬂgkg%’%o%?dﬁﬁ;tﬁet 9& o éloxo ééal yl . The reaction
of Conpound meWﬂhn@dmp@mﬁﬂﬂe(@YﬁW@hP@m%w ﬂBHd RRY. endtBCor eanshdbeor
absence of a;pasi CoGRROMIndR" 84E AP L¥ed rgﬁla@ya&sgﬁcg mmbansl@fdn oformpound,

in a suitable inert solvent or wthout using any sol vent. 2& es of inert
sol vent s i ncteRICTaPeFR i @%W%ﬁr%ﬁés%(ﬂ?%@%ﬁfehﬁuﬂtlm gknkeasind

xyl ene; ef heggoldhméfe 15n5'ﬂéf)éka§iﬁh%'bouiei RhYEs@ 4oame1&H,0%8 Ghole
2- met hoxyet hanol , nonogl yne, and nme; %enat ed hydrocarbons such as

di chl or onet h%ﬁé:omaPE‘Pﬂ drlﬁét h§H€h "i‘:maﬁllﬁf‘&‘q?f’ Falapbeh ReetPel Mo Pee;
esters such gsiwinktyl acetate, and net hyl acetate; ketones such as acet one,
and net hyl ethyl ketone; acetonltrl l e, 20 p)ll(_rl di ne

DIVF,
hexanet hyl phosphori c TPF &FRaF&on P Rekate §e‘r‘ﬁ"salflﬁerr%95'¥ temperature to
Exanpl es of b@@“t:c meuf&s&m@%whe tbhpeﬁétw&ant@@ooﬂyrlﬁh@&eaaﬂibﬂ he |ike.

The amul bkt pSRSUTS Atndsiald el oot o) IPhE B e
basi ¢ conpouacthmas, a&sbnbee@mfeaablme. tol| ¥amurs. WO

2009/ 001968PCT/ JPZOOB/AQ%%%%:% ggxrzazeplne com IJI-II-(;] r%ng ntt%? %r%ggr (11)

is usually about 1 to a and pr Pera Iy a es, per
mol e of Conpbesmilg2)1) i saleadhbeoeos.s Cospaindy (da) rwredemtRlais aagupumc to

of (1-1) above, and R? is an amino group substituted with one or

15 more hydroxy-lower alkyl groups, can be prepared, for example,
from Compound (le) wherein R! is a group of {1-1} above, and R? is
a group of (2-1) above by the process according to the following
Reaction Scheme-8:

Reaction Scheme-8

0C0-(CH,) n-COOH 0CO~ (CHy) n-CORZY

05 e teh
WSO

20 (le) (1g)

wherein R® is an amino group substituted with one or more

hydroxy-lower alkyl groups, and n is as defined above.
The reaction of Compound (le) with Compound (9} is
carried out under reaction conditions commonly used for the
25 carbodiimide method. More specifiéally, Compound (le) is
condensed with Compound (9) in the presence of an activator such

as dicyclohexylcarbodiimide, 1-(3-dimethylaminopropyl)-3-



5 about 200C, and preferably about roomtenperature to about 150C. The
reaction usually conpletes in about 5 mnutes to about 30 hours.

When a catal yst such as 4-di net hyl am nopyridine is present in the reaction
systemin the above reaction, the 10 reacti on can be pronoted.

Conpounds &) z004@)968(4), (5), (6), (7), (8), (9), (10)pctaspesnetd), (1b"),
(le), (Ih), (lj), (11), (1n), carboxylic acids, am ne, and carbonyl
conpound, which are used as starting matzeials in the above Reaction
Schemes, are known conmpounds, or 15 conpounds that can be easily prepared

accor di ng toekfﬁﬁﬁﬁrmll%@e (sﬂ‘:ﬁ@ﬂ aer teebapy KdBidrander bed i n t he Exanpl es
bel ow. db%ivafé@ 1s(é§ualﬁ§)at(iéhst(égout(Q) (10)
(11), (Ib), (Ib)emg“le) ‘Pr% rﬂé é (tgl (1n), carboxylic acids, am ne,
and car bony| Mk 80% PrefRTapLY ed E“E"P‘rét ?O’“‘%eroﬁtPﬁ’fj medfePfals in the
above Reactleéhp%@hgnpfe) may be in the formof suitable salts or reactive
derivatives thereof. %es of such suitable salts_include salts

nent i oned® above in CoﬁB% depgation: Reaction i macaied oot 3 iSiitalle s,

cesi umI s?l t SsoBRAt! nk]gthal ﬁﬁédeﬂiﬁet& #bxkhe &SGOBMﬁd | dsmﬁcﬁﬁ.ﬂesf@ﬁaﬁﬂlléyd
gener a or 0 resen ven n and sa t hereq ncl.ude

S or ol somer &t BRTPEST TaE BHS Peaacd AREGs STes SPUD a8 RN St ¢ )
t hereof . Anpaipsane, bmtz:ang@tdmraﬁnnmmdsymepraaaeaﬂgaﬁ}mby Igﬂbgéﬂdlte'ﬁ) formul a
(1) of the invention ounds asic g an asily
converted intH &gaﬁb%rﬁdls Flgyfb e g&ﬁ?“ﬁ‘& tﬁ’gld%S %“u’ SWIth

phar macewt i caldhloaoedEnabl amd a:an:l:lsn @taﬂphmldé sagtlers aduch macétigd

i norgani c ac L.ts ri u t hat

hydr obr omat egg%tsagr Fl o #&' lEi dﬁ% 9{,-9_1?{1;.;1% &(‘)ra%a{ﬁigl(t:l?eé%i dg‘gshg%?ls s%}: as

acet at e, oxakﬁl@e smtnatmlambe@t@ts Wl 39 200G 8 PUIEL) PED O SMFO2033 - 29-
fumarate, nalal euet aldd ke (‘éol(,gﬁgs JRl-ggat e, methanesul fonate, benzoate,

trifluoroacetate, benzensupl honate, formate, and tol uenesul fonate; and
am no acid salts (forEsyussiseot &@ma@@ﬂpméarmlédegﬂﬂ}ﬁém@inét

SATONg e bepZARRR] N SHROUILS MRR' BRGHC s D dienEirilouh! 18! ubd) of the
i nventi on, r’rpounds havi ng an aci dic gI’OU can be easil Yy convertedY| nto

salts with aabdﬁsﬁyamcilwet héng aRRLYAPAUt Ha tAedati EQmales,

accept abl e bgsi ot NGO fBourdax 3TB) €S s@én W BhsE@ | dofpbilid UHR dMMAbeSa@ddd such
as alkali netal 10 salts (for exanple, sodiumsalts, potassiumsalts, etc.)

and al kal i ne@®dMenhspteRt-salts (for exanple, calciumsalts, nagnesium
salts, etc.); ammpDni UAhERIWSE; wrw astmsacsﬁétfor( iartmRxappde reaction,

trinmet hy| am salts trleth a n ne salts, . picoli alts,
i oycl ontlyl B resdies orenretyR, SRd pel i mekty e g oRGee
tris(hydr oxymtﬂmnammmt#wmeﬁm Qrombte )theandadﬂienl.l ke. Exanpl es of

basi ¢ conmpounds inclu sodi um hydr oxi ot as droxi de, g¢al cium
hydr oxi de, sodi um car 'ﬁa‘fegc HER s ﬁ’r’t‘—i‘dﬁ?’dg dcagjboefvitafa outs 540 %tﬁ’ydr ogen
car bonat e, aadbuthestickeand® @pieeeratsiyl tboutr ®°C Nel atewk 1150tthe Beopeactidohe

present usually completes in about 5 minutes to about 90 hours.

25 Among the benzazepine compounds represented by general
formula {1} or salts thereof, compounds in which the amino group
is protected by a protecting group can hbe converted by
deprotection into the corresponding compounds wherein the amino
group is not protected by the protecting group, for example, by

30 the process shown in the following Reaction Scheme-9:

Reaction Scheme-9



i nvention. Each of the object conpounds obtained according to

t he above Reaction Schenes can be isolated and purified fromthe reaction
m xture by, for exanple, after cooling, subjecting the 25 reaction m xture
to isolation procedures such as filtration, concentration, extraction,

etc., to s VW% crude reaction product foll owed by PESAVAM0HE)
purification procedures such as col um chronmat ography, recrystallization,
etc. The conpound of the present i nventTdh™ has, for exanpl e, 30 vasopressin
ant agoni sm vasodilatory activity, hypotensive activity, activity for

i nhi biting glucose re)-eide fromthe 1iver, mesangi al R“gromﬁh i nhibitory
activity, aqﬁﬁretic ictivity, and platelet aggnegati op-iphibitory activity.
The conpound i's S 8S a vasodi |l ator, hypotengp retic agent, and
35 pl atel et aggnegglion/i nhibitor, and is . ffect'in the WO

2009/ 001968PCT/ JPZOO&-062033 -30-_pLQMQﬁfﬂgﬂ_agd Ent of hypertension,
edema (e.g., cardi ac ledemm, hepatic edema, renal edengi_ cerebral edenma),
abdomi nal dropsy, HEar luré (elHy., severe heart §ail r 8nal CHg

, CH
dysfunction, syndrone opriate secretion of ﬁa(i : ADH) ,
g Rlal em a, di abet es3'ci rcul atlory
gease (PKD), and the I|ike.

liver cirrhosis, hyﬂdhatrem
i nsufficiency, polycystic ki

When admi nistered to the human body as a nedicine, the conpound of the

i nvention may be used si millaneousiy with or 10 separatelydom ot her

phar maceutical drug such as_vasopressi nt ggoni sts, ACE in ig%y rs,

P bl ocki ng aBEFTEN RouLy diecoqMo AP SDatRy M (APH TR 058 SF S ARD) |

and/ or di goxthe sHida amimmogncumfist heotavtedt wiih @anatimos+pedteativegdompm of a
general pharpaceut,.cal _conposjtion: Such a_phar tical 15 conposijion
can be pr epaggdl%ythae gV Ent ?{6%1‘5 r]:{me volc?gugﬁlnrbo %ﬁ%n@;ﬁ%ﬁggﬁi‘i&iﬂ ugontés ’
and/ or exg&i ppEnitsichstinh aadnéiddodestiwxigenup Nig dgeneiscteilnder s, hunect ant s,
di sintegrators, surfa I S, I . QQQE uti cal
conposition containing&l 8£tcgaggﬁ%g3%%9%€E§ﬁ%agﬁvgﬁFrgﬂﬁ%gﬁﬁge S ??%%Iy

sel ect ed depéhdl rig oarxied put pigsshefpresence exft eenecidianp| exitehes eof

include tabl ghfyerti bi-SeitROWHEISingSMY do30ent SUSPENSI ons, enul si ons,
granul es, capsul es, suppositorieS, i1'njections (solutions, suspensions,

etc.), ointments, andExpEPlescef suFentsrihataspatlRe usRY HIClAe wakersus
carriers;gonygipds @iabhorKBA¥R dsmbbhandll, ebthdid , Dessrdphiolls@da el es

t hereof include excipients such as | actose, white sugar, sodium chl oride,

gl ucose, ureButa&ey cRetQnes FUh A5 BoThaRE, RULMERRY L, & Fetomes P e Sse,

and silicic aadiasbindaid sugdr,adivid’y,, tetrahydrofuran, monoglyme, and

- diglyme; fatty acids such as acetic acid, and formic acid: esters

such as methyl acetate, and ethyl acetate; halogenated
15 hydrocarbons such as chloroform, dichloromethane, dichloroethane,
and carbon tetrachloride; amides such as DMF, N,N-
dimethylacetamide, and NMP; DMSO; hexamethyiphosphoric triamide;
and mixed solvents thereof.
Examples of acids include mineral acids such as
20 hydrochleoric acid, sulfuric acid, and hydrobromic acid; and
organic acids, for example, carboxylic acids such as formic acid,
acetic acid, and trifluorcacetic acid, and sulfonic acids such as
p-toluenesulfonic acid.
The amount of acid is usually at least about 1 mole,
25 and preferably about 1 to 10 moles, per mole of Compound (lh). A
large excess of acid can be used as the solvent.

The reaction is usually carried out at about 0°C to



30 et hanol, propanol, sinple syrup, glucose solutions, starch solutions,

gel atin solutions, carboxynethylcellul ose, shellac, nethylcellulose,

pot assi um phosphate, and pol yvi nyl pyrrol i done; disintegrators such as dry
starch, sodium al gi nate, agar powder, |am naran powder, sodi um hydrogen

car bonat e, woadowiiiomsgar bonate, 35 fatty acid esters of potyesywaishus ene
sorbitan; sodiumlauryl WO 2009/ 001968PCT/ JP2008/ 062033 -31- sulfate,
stearic acid nonoglycerides, starch, aneki-actose; disintegration inhibitors
such as white sugar, stearin, cacao butter, and hydrogenated oi |'s;

absor bi ng agemud 200% . aandnreSerahly atm®ai tonaheytsl5eiad Sbeitendtaony|

sul fate; wetdddaan E mih%ewﬁhaasuglwﬁmhtesa@é MACho dserbents such as
starch, |actose, kaolin, bentonite, and colloidal silicic acid; |ubricants

such as purified tal cAmapeAhe; Benzazepine SOMRORRSR SPPTeRARtEE| Bk asprERk

glycol; and gdewhbker) our Eaets thesdod,abbAbSundBY RS NgaR| Bl 1%gRAONESEEAnW t h
typlcal coati,ng as required, for exanple, 10 sugar-coated tablets, gelatin

encapsul at ed® t ST &% TERREeS | &thc?i’alaﬁ‘dn?attﬂ EPaveny the Reoghn 1 M8t dhubl e-
or multi-| ay@iﬁdsbﬁdiﬂﬁigsamﬁﬁ& .grdOp [ GBon pkdnpie, By thle pREcALAr RGN Garri ers
conventionaLér %ngfn in éhls fleéggcan e wdely used. Exanples 15 thereof
i ncl ude exci PreAPs A9 §8agPRoreh bse, starch, cacao butter,

hydr ogenat edresegebraldaneail 50 kaol in, and talc; bi nders such as gun1arabic

powder, tragacanth powder, gelatin, and ethanol; disintegrators such as
| am narin, and agar; oaqdlthe l'i ke. 20To form supposi es, any of the

vari ous carrt rs condentionally known in th$ an be w dely used.
Exanpl es t he 8 pol yet hyl ene gl yco 20 bukter, higher

al cohol s, ester§g hlg er al cohol s, ﬁelatln ' synyhetic.glycerides,

and the I|ke ZpsSy can be pr &ddled a gcordirng Ne~a conventional nethod

above and filling t re ignt oC@,; hard gel ati n(capy sofit delzatin
capsul e, or the I|ike. rmilnj e tlons sol utions, - si ons, and 30
suspensi ons are pref SNér 1 and |soton|dhﬁo t e bjoo n

injections are prepared in tHe f f sol utions, enul sionstland
suspensi ons, any of the diluents cdmonly enployed inthis field Can be
used. Exanpl es of such di 1{dnts include water, aqueous |act{ik)acid

sol utions, eth hoI ropyl ene co
10 wh re:l.n Cl? thg gkle as atgmy 1 R' having halogen atom, and RY™ is

the group of which the halogen atom of R is converted to the
amino group corresponding to the reactant amine.

The reaction of Compound (1j) with amine is carried
out in a suitable inert solvent in the presence of a basic

15 compound.

Examples of inert solvents include aromatic
hydrocarbons such as benzene, toluene, and xylene; ethers such as
diethyl ether, tetrahydrofuran, dioxane, monoglyme, and diglyme;
halogenated hydrocarbons such as dichloromethane, dichloroethane,

20 chloroform, and carbon tetrachloride; ketones such as acetone,
and methyl ethyl ketone; acetonitrile, DMSO, DMF,
hexamethylphosphoric triamide; and mixed solvents thereof.

Examples of basic compounds include carbonates such as
godium carbonate, potassium carbonate, sodium hydrogen carbonate,

25 potassium hydrogen carbonate, and cesium carbonate; organic bases
such as pyridine, imidazole, N-ethyldiisopropylamine,

dimethylaminopyridine, triethylamine, trimethylamine,



35 et hoxyl ated isostearyl alcohol, polyoxylated isostearyl alcohol, WO
2009/ 001968PCT/ 1132008/ 062033 - 32- pol yoxyet hyl ene sorbitan fatty acid
esters, and the like. In this case, isotonizing agents such as sodi um

chl oride, glucose, mannitol, and glycerol in an amount sufficient to
prepare an W&HYMIW3sol uti oh may be incorporated into PREVPNEFEEEUtical 5
conposition. Comonly used pH adjusters, _solubilizers, buffers, snoothing
agents, and the like nmay al so be added. "33~ QO her additives such as

col oring age nat i ye .and e i S, ot her
medi ci nes caﬁhg tg%l%@f%ga éf%th%&m%%h%?ﬁgloq?ﬁg Ba&rrjt:‘u%doé cor'rpg%%
represent ed bgsepcenabe usedusingly) oprinsal conthigwdsdén iaf tWe grhapnaceuti cal

preparation of the imﬁ‘ﬁgtéﬂﬁmitsof'%asﬁéré&ﬁﬂguﬂﬁl ¥s 'dﬁGMf,ﬂ,atamé'as&aanﬁe

suitably selected froma w de range. I'n general, the proportion o
compound is pretke.aprd preserally0 2bewt dodat aymivl 0 1madfest heexn Boph efmceut i cal
preparati®n. compound (1§}. 1he Wway of adm nistration of the pharnaceuti cal
preparation of It’he invention is not particularly Ilimted, and can be
admi ni stered by a net 768 ¥FWPELPE FENehEB ¥ dEnPEiaiNeabriasdit a2 B, 1t he
patient’'s agRolse%nanskFekabl ¥ abditi DD aBoEt emelesSeyer iddleObst he
di sease. For exanple, tablets, pills, solutions, suspensions, enulsions,
granul es, anHorRGLH| EsVare adninistered oral | y. Injections are
:c Int r gvenousl y aflm' ni sme:rciepli wetgl yna0r aas mdéeds\l/\gdauhymme ﬁ@cﬁﬂ aﬁerrent

uid such as ucose, sol utions, amno acid solutjons, or the ]ike, or
singly aﬁ‘ﬂ‘i npggﬁséﬂmz?drlﬁ?ra?ﬁﬁeﬁﬁ?ﬂl‘iﬂmpf’ﬁ??%é'ﬁ?a R RFEFEOT silﬁb(?{i‘?aneousl y or
i ntraperitoneahdionasysiemuos ethis reaction. The dosage of the pharnmaceuti cal
preparation of the inyention.,i.s suitably selected according, tg the dosage
regi nen, the patient’ g‘%ﬁglé"‘,ac%l?na#% “SPﬁz)Q'Y c"&ﬁﬁ?“?‘? ,a‘ér‘?dmgﬁeo SelRrity of
30 t he di seaapoutlizeotnsan® prefusatsly wtsoth tbhatiodthesa’cop auadrémyiesent ed by

eneral for i i f i L NgS aflb&ntgy heu2dm nistered in
gn anount OPH%%%%) F%‘x%%gﬁgﬁl g‘%&%r%?@?ﬁﬁ?ér}% ggé&?g% ny,” per kg of body
wei ght p&% day in onehspngrghe bemdarepinettapounds Tepreeydgd vardessral t h
various condebigns. (fy dsagese W0e200010AB6ARET hlP2RO3H0GROR3 gra%s samel | o1

than the above range may be sufficient, a_dosage | arger "than the
above range HayfaBePhedi®deesd to reductive aljjydapignefoscopyrdénthey@ireat i ons,
and docunent gr&ibg adthey @j_al?mﬂiﬁgogﬂgf@t ed by reference. S5EFFECT OF THE

| NVENTI ON ) According to the present invention, a novel

benzazepi ne BEAPOIRISEHFEIE-bhhs excel lent properties, such as the naintenance
of the blood |evel of tqllvapt an for a long period of td_rrﬁlmenabl ing to

provi de the desired pghafnaceutical effects, can be

carbonyl compound N

[

N >
HyC NJ\© HsC N*@
H

’ B
20 (“) (]]]])

wherein R is the same as above R' having amino group, and R™ is
the group of which the amino group of R' is converted to the N-
alkylamino group corresponding to the reactant carbonyl compound.
The reaction of Compound (11) ﬁith a carbonyl compound
25 is carried out, for example, in the presence of a reducing agent
without using any solvent or in a suitable solvent.

Examples of solvents that can be used include water;



10 provided. When adm nistered into the human body, Conpound
(1) of the invention or a salt thereof can be easily converted into

tol vaptan, which is an active ingredient. Further, Conpound (1) of the

i nvention or a salt 15 thereof is readily crystallized and easy to handl e.
Fur t her nor w0 Bovipassad (1) of the invention or a salt tkreraedhodrmzsexcel | ent
chem cal stability. A conposition that can provide
pharmaceutical effects equivalent to tha24a-of a useful drug tol vaptan can be
provided in 20 various forms by using Conpound (1) of the invention or a
sal t ther eof LoSESTL RIS SFERCICARRTE FgNOUT SOl ENPPERPancl, n-butanpje

fol l owi ng eX@éﬂiﬂ—%ﬁtbﬂxéyshh&t@clﬁrﬁén@rﬁ%ﬂi | eeBhilel fabdynacidgielsabh. 25
Exanmple 1 (7-Chloro-1-[2-nmnethy rrethé}-benzolamn - benzoyl] -2, 3, 4, 5-

t et r ahydr o- 18§ FORROF AHLe pRH "‘5:6?3:? asci}écl pthers such as die IVSEIP%FT (1.0 g,
2.2 mol ), St&gﬁamyar@ﬁﬂfﬁdrI@Ebﬁéﬁe33mjhogiyﬁbjﬂ5ﬁh)dlgm?ﬂe, aromatic

4-di net hyl di P 22 1) 3 dded t

1 et hyl e BREHERE SRS ZRaAeTRe. fkianee GBS RPREe A PoTURIE or

hour. Water umoadﬂmhd @;ubh éad @achicyomatking eﬂlambrtolaehm ukh®slcoform,

precipitates filtration. reC| S were purified

using silica a:\é% f;%% %ng% 8F’apaﬁ% W‘iﬁ% ?Tg cet ate = 50 : 50

-4 20 : 80). 35 The pﬂkmﬁpmi pfmhﬁ:bmageonsetﬁuﬂaﬁedfaﬂt&eacimmueld as

pressure. Thg V‘DZOOQAOQI_'LQQBPCT#J %%f Sal sm%sg_%ue gi\am* %on%é)é ved in
t'o 0

agueous acet SR P& & r 8678- dr| e
f7-chl orbe 1- Rt ot - abe@:atﬂetHY#MZe;luamm@peb‘emmyzh] ap @ﬂiwﬁ t et r ahydr o-

L e LSRR, sESl Whhoaobit IR gt O
triacetyloxyborohydride; mixtures of such hydride reducing
agents; catalytic hydrogenation reducing agents such as palladium
black, palladium carbon, platinum oxide, platinum black, and

15 Raney nickel: and the like.

When a fatty acid such as formic acid, or a fatty acid
alkali metal salt such as sodium formate or sodium acetate is
used as the reducing agent, the reaction temperature is
preferably room temperature to about 200°C, and preferably about

20 50°C to about 150°C. The reaction usually completes in about 10
minutes to about 10 hours. The amount of fatty acid or fatty acid
alkali metal salt is preferably a large excess relative to
Compound (11).

When a hydride reducing agent is used, the reaction

25 temperature is usually about -80°C to about 100°C, preferably
about -80°C to about 70°C. The reaction usually completes in
about 30 minutes to about 60 hours. The amount of hydride
reducing agent is usually about 1 to about 20 moles, and
preferably about 1 to about 6 moles, per mole of Compound (11).

30 Amines such as trimethylamine, triethylamine, and N-
ethyldiisopropylamine, or molecular sieves such as molecular
sieves 3A {(MS-3A), and molecular sieves 4A (MS-4A) may be added
to this reaction system.

When a catelytic hydrogen reducing agent is used, the

35 reaction is usually carried out at normal pressure to about 20



s), 2.5-2.6(2H, m, 2.6-2.7(21', m, 3.0-4.3(21', mM.7.3-7.5 m, (41!,
5.9-6.0 m,7.56 (11!, (1H, m,6.8-7.1 s),9.8(111, (21!, br). n),7.1-7.3
(31!, 10 Exanple 2

Sodlun(7 chl or o- 16£2 met hyl - 4- (2- net hyl benzoyl am no) benzo }

2, 3, 4, 5- t ePHOHN)HU 6iH—benzo[b]azepln 5-yl| succinate ECTAP2008/062083 5qdj ym
hydrogen carbonate (46 ng, 0.55 nmol) aquegous solution (2 mM) was added to
a nmet hanol solution (2 m) of (7- 15 -

chl or o- 1- [ 2- gej Ndads ﬁ£m|aqeﬂgm?rggg‘ﬁ%n{8yéﬂou% 30215%1‘)3 and the

tetrahydro- lH-benzo I n-5-y1) succCinate (0.30
m xture was BY‘?-"MQ@E @ﬁmqsg fre é%?péﬁa’t:ftﬁ @rﬁWnCP RE LR hYF}EPﬂ%Eh(ﬂonﬂas sickt i | | ed

of f under "eQQCﬁH}mEEGEHEdFeaﬁ&o&ﬂﬁﬁ“%oé%&%e 20vchiRBek&fd! b NghtilrYLs: ON was
freeze-dried to obtain 0.29 g
hydrazine. The reactlon temperature is usually about -30°C to

5 about 100°C, and preferably about 0°C to about 60°C. The reaction
usually completes in about 1 to about 12 hours. The amount of
catalytic hydrogen reducing agent is usually about 0.1 to about
40 wt.%, and preferably about 1 to about 20 wt.%, relative to
Compound (11).

10 The amount of Compound (9) used in the reaction of
Compound (11) with Compound {(9) is usually at least 1 mole, and
preferably 1 mole to a laxrge excess, per mole of Compound (11).

Among the benzazepine compounds represented by general
formula (1) or salts thereof, compounds wherein R' is

15 -CO-{CH;),-NR’R?, and R* is (4-3) a lower alkoxycarbonyl group
optionally substituted with a halogen atom, a lower alkancyloxy
group, or S5-methyl-2-oxo-1,3-dioxol-4-y1 can be prepared by
reacting the compounds, wherein R* is (4-1) a hydrogen atom, with
an acid halide (10) by the process according to the following

20 Reaction Scheme-12:

Reaction Scheme-12

0 0
I
0—C—(Clly) m—NHR? 0—C—(CHy) m—NR'R®
Cl ool
4hy !l
. o "
0 0 CHs 0 0 CHz
HaC N
HyC N ] y

(1n) (o)

wherein R* is a lower alkoxycarbonyl group optionally substituted
with a halogen atom, a lower alkanoyloxy group, or 5-methyl-2-
25 oxo-1,3-dioxol-4-yl, and R’, m, and X' are as defined above.

The reaction of Compound {1ln) with an acid halide (10)



sodi un{ 7- chl or o- 1- [ 2- net hy1- 4- ( 2- met hyl benzoyl am no) benzoyl] -
2,3,4,5-tetrahydro- 1H benzo[ b] azepi n-5-y1). succi nate as anorphous.
" H NMR( DMBO- d6, 100C) dppm : 1.70-2.10(41', m,2.19(21',t,3=7.1 Hz),
2.37(61!, s),2.56(21', t,3=7.1 Hz), 3.05-3.50(111,m, 3.65-4.25 (11!, m,
5. 85- 5. 95( o 2009®1998, 6. 75-6. 90 (11!, m, 6. 90-7. 10( 21!, NPCT/IP2008/062033
7.15-7.55(6H,mM,7.58 (1H,s),9.80
-26~

igs carried out in a suitable solvent in the presence of a basic

compound.

The amount of acid halide (10} is usually 1L mole to a
large excess, and preferably 1 to 10 moles, per mole of Compound

5 (1n).

Examples of reaction solvents include ethers such as
diethyl ether, dioxane, tetrahydrofuran, monoglyme, and diglyme;
halogenated hydrocarbons such as methylene chloride, chloroform,
1,2-dichloroethane, and carbon tetrachloride; esters such as

10 ethyl acetate; aromatic hydrocarbons such as benzene, toluene,
and xylene; aprotic polar solvents such as acetonitrile, DMF,
DMSO, and NM?; and mixed solvents thereof.

Examples of basic compounds include carbonates such as
sodium carbonate, potassium carbonate, sodium hydrogen carbonate,

15 potassium hydrogen carbonate, and cesium carbonate; phosphates
such as potassium phosphate, and sodium phosphate; and organic
b&ses such as pyridine, imidazole, N-ethyldiisopropylamine,
dimethylaminopyridine, triethylamine, trimethylamine,
dimethylaniline, N-methylmorpholine, DBN, DBU, and DABCO.

20 The amount of basic compound is usually at least about
1 mole, and preferably about 1 to about 10 moles, per mole of
Compound (1n). Such an organic base can also be used as the
solvent.

When a catalyst such as 4-dimethylaminopyridine is

25 present in the reaction system in the above reaction, the
reaction can be promoted.

The reaction temperature of the above reaction is
usually -10°C to 100°C, preferably 0°C to 50°C, and more preferably
0°C to room temperature. The reaction time is usually 15 minutes

30 to 24 hours, preferably 30 minutes to 6 hours, and more
preferably 1 to 3 hours.

Among the benzazepine compounds represented by general
formula (1) or salts thereof, R' is a -CO-NHR® group, and R* is (4-
2) a lower alkyl group optionally substituted with a halogen atom,

35 a lower alkylamino group, a lower alkoxycarbonyl group, or 5-



(11!, br). Exanpl e 3 Pot assi um
{7-chl oro-1-(2-nethyl -4-(2-nmet hyl benzoyl am no) benzoyl)- 30
2,3,4,5-tetrahydro-1H benzo(b] azepi n-5-y1) succinate Anor phous
of potassium (7-chl oro-1-(2-methyl-4-(2-
net hyl benz A 281489Benzoy1] - 2, 3, 4, 5- t et r ahydr o- 1H benz SFBHEPENAB y 1)
succinate was obtained in a simlar manngr as in the above Exanple 2. 35
1H NVR( DMSO- d6, 100C) dppm : WD 2009/ 001963 PCT4132008/ 062033
- 35- 1'7Omé%ﬁya-2-oxo—1,3«dioxol—4-yl can be prepared by reacting Compound
(2) with an isocyanate compound (11) by the process according to
Reaction Scheme-13.

Reaction Scheme-13

O.
B
OH 0—C—NHR®
Cl Cl
4c
. R¥NCO (1) _ N
OAD\ 0  CHy 0)‘]@\ 0 CH
Ha€ N
D ETO
5 (2) (11))

wherein R is a lower alkyl group opticnally substituted with a
halogen atom, a lower alkylamino group, a lower alkoxycarbonyl
group, or S5-methyl-2-oxo-1,3-dioxol-4-yl.

The reaction of Compound (2) with Compound (1l) is

10 carried out in the presence or absence of a basic compound,
preferably in the absence of a basic compound, in a suitable
inert solvent or without using any solvent.

Examples of inert solvents include aromatic
hydrocarbons such as benzene, toluene, and xylene; ethers such as

15 diethyl ether, tetrahydrofuran, dioxane, 2Z-methoxyethanol,
monoglyme, and diglyme; halogenated hydrocarbons such as
dichloromethane, dichlorcethane, chloroform, and carbon
tetrachloride; esters such as ethyl acetate, and methyl acetate;
ketones such as acetone, and methyl ethyl ketone; acetonitrile,

20 pyridine, DMSO, DMF, hexamethylphosphoric triamide; and mixed
solvents thereof.

Examples of basic compounds include triethylamine,
pyridine, and the like. The amount of basic compound is usually
at least about 1 mole, and preferably about 1 to about 10 moles,

25 per mole of Compound (2). Such a basic compound can also be used

as the solvent.



(4H m, 2.16 (2Ht, J=7.1 Hz), 2.37(611, s),2.48 (211, t,J=7.1 Hz),
2.95-3.50 (111, n), 3.70-4.25 (111,n), 5.85-5.95 (111, nm),6.75-6.90 (111,
m, 7.00-7.15 (211,m), 7.20-7.45 (611, m, 7.58 (1Hs), 9.77
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The amount of Compound (11) is usually about 1 to about
5 moles, and preferably about 1 to 3 mecles, per mole of Compound
{2).

This reaction is usually carried out at about 0°C to

5 about 200°C, and preferably about room temperature to about 150°C.

The reaction usually completes in about 5 minutes to about 30
hours.

When a catalyst such as 4-dimethylaminopyridine is
present in the reaction system in the above reaction, the

10 reaction can be promoted.

Compounds (2), (3). (4)}. (5), (6), (7), (8), (9). (10},
(11}, (1b), (1b" "), (le}, (1h}, (13}, (11}, (In), carboxylic
acids, amine, and carbonyl compound, which are used as starting
materials in the above Reaction Schemes, are known compounds, or

15 compounds that can be easily prepared according to known methods,
such as the methods described in the Examples below.

Compounds (2}, (3), (4), (5), (6), (7). (8). (9), (10),
(11), (1b), (ib''), (1le), (1h), (13j), (11), (in), carboxylic
acids, amine, and carbonyl compound, which are used as the

20 starting materials in the above Reaction Schemeé, may be in the
form of suitable salts or reactive derivatives thereof. Examples
of such suitable salts include salts mentioned above in Compound
(1), such as sodium salts, potassium salts, cesium salts, and
like alkali metal salts.

25 Compounds represented by general formula (1) of the
present invention and salts thereof include stereoisomers,
optical isomers, and solvates (hydrates, ethanolates, etc.)
thereof.

Among the benzazepine compounds represented by general

30 formula (1) of the invention, compounds having a basic group can
be easily converted into acid addition salts by reacting the
compounds with pharmaceutically acceptable. acids. Examples of
such salts include inorganic acid salts such as hydrochloride,
sulphate, phosphate, hydrobromate, hydriodate, and nitrate;

35 organic acid salts such as acetate, oxalate, succinate, maleate,



(1H, br). Exanpl e 4 Sodi um

4-{7-chl oro-1-[ 2- net hyl - 4- ( 2- met hyl benzoyl am no) benzoyl | -
2,3,4,5-tetrahydro- 1H benzo[ b] azepi n- 5-yl oxycar bonyl | but yrat e

104-(7-Chl oro-1-[ 2-net hyl-4-(2-

met hyl benz %A ¥M/W¥Benzoy1] - 2, 3, 4, 5-t et r ahydr o- 1H benz 8FBIREEANHZE y| oxycarb
onyl )butyric acid (0.30 g, 0.53 mmol) was dissolved in acetone (2 nm). A
sodi um hydrogen carbonate (45 ng, 0.53 F‘r?r%T) aqueous soI ution (2 m) vvas

dded
added theretg a“'??“g‘tgh | XLUT 8 48545 {:gdn% 859%3 W2 %[e%ﬁl'ﬂgngt%r

hour. The re re was concen ed an e was washed
wi th ethyl abe@maéean‘ctltﬁiaﬂr@ﬁqetdte ed::etn@eom@hnnetQA forpa®9) apfl sodi um

4-(7-chloro-51 1€ 1ts (£
met hy1-4-( 2- rr%tlﬁerﬁeglelnzoon tgfri no lggﬁrz!%yal dZSal Sé ?léﬁx éro 1I35enzo[b] azepin

-5-yl oxycar b@ﬁml)tl@(fl?yr@t@amt%mmhbus 20 1H NIVR( DIVBO d6, 100C)dppm :
1.70-2.104811, m, 2. 3468d o) bénttredine (ohpolhds’ rkPrdsetrtellby general

formula (1) of the invention, compounds having an acidic group
can be easily converted into salts with a base by reacting the
compounds with pharmaceutically acceptable basic compounds.

Examples of such salts include metal salts such as alkali metal

10 salts (for example, sodium salts, potassium salts, etc.) and
alkaline earth metal salts (for example, calcium salts, magnesium
salts, etc.); ammonium salts; organic base salts (for example,
trimethylamine salts, triethylamine salts, pyridine salts,
picoline salts, dicyclohexylamine salts, N,N'-

15 dibenzylethylenediamine salts, tris(hydroxymethyl)aminomethane
salts, etc.):; and the like. Examples of basic compounds include
sodium hydroxide, potassium hydroxide, calcium hydroxide, sodium
carbonate, potassium hydrogen carbonate, sodium hydrogen
carbonate, and the like.

20 These salts are included in the scope of the present
invention.

Each of the object compounds obtained according to the
above Reaction Schemes can be isolated and purified from the
reaction mixture by, for example, after cooling, subjecting the

25 reaction mixture to isolation procedures such as filtration,
concentration, extraction, etc., to separate a crude reaction
product followed by conventional purification procedures such as
column chromatography, recrystallization, etc.

The compound of the present invention has, for example,

30 vasopressin antagonism, vasodilatory activity, hypotensive
activity, activity for inhibiting glucose release from the liver,
mesangial cell growth inhibitory activity, agquaretic activity,
and platelet aggregation inhibitory activity. The compound is
useful as a vasodilator, hypotensor, agquaretic agent, and

35 platelet aggregation inhibitor, and is effective in the



m,3.70-4.10 (111, m),5.90-6.00(111,m,6.85-6.95 (1H, n), 7.00-7.10 (1H,
m,7.10-7.45(711, M, 7.58(1H,s),9.83 (111, br). 25 Exanple 5

(7-Chl oro-1-[2-met hyl- 4-(2-net hyl - benzoyl am no) - benzoy1l] - 2, 3, 4, 5-

t etrahydro- 1H benzo[ b] azepi n-5-y1) nethyl succinate | odonet hane
(34 ul, O.%0 rmowbhsesas added to a | MF (5 PCT/JP2008/062033

m ) suspensi onof (7-chl oro-1-[ 2- net hyl -4- (2-net hyl - 30

benzoyl am no) benzoyl] 2 3,4, 57t etrahydre3sdH benzo[ b] azepi n-5-y1} succinate
(0.25 g, 0.46 mml ) ot assi um carbonate (76 ng, 0.55 nmol), and the

m xture was E%?W’éamat SReRERaRET af urwersengione updema)\4e e - weardtam added

to the react (@ndll Xbph®ic @8A6md NG-ch8fWdeRd, PESGRAT %d%ﬁza?\ma%d%ahh&pt ed by
filtration and air-dried. 35 The dried product was purified b lica gel

chr omat ogr apA%°RSY- hthGGQ}%Q@SPGFISWEHBS?%EOQ@WGJ Hesbade : et hyl

acetate). Thaysrincties, Riadb6he WS iRippTophkidze debFOMoAEbRANRLYBESIN T O
t her eby obt ain

(7-chl oro1-[ 82 m*ﬁ a‘ﬁe(rz /%rﬁftrﬁﬁlsbewaéﬁ?‘ﬁi‘) pepcisy epia, gligbgtes,
t et r ahydr o- lbhﬂﬁﬂ&ﬁbbﬂ‘ ArSpEDiErenty , NBY 1Rl s BLE &iBRdE @Sedbd L{@KD) PoAie!r .

the like.
When administered to the human body as a medicine, the
compound of the invention may he used simultaneocusly with or

10 separately from other pharmaceutical drugs, such as vasopressin
antagonists, ACE inhibitors, PB-blocking agents, aquaretic agents,
angiotensin II antagonists (ARB), and/or digoxin.

The compound of the invention can be used in the form
of a general pharmaceutical composition. Such a pharmaceutical

15 composition can be prepared by a conventicnal method using
commnonly used diluents and/or excipients, such as fillers,
extending agents, binders, humectants, disintegrators,
surfactants, and lubricants.

The form of the pharmaceutical composition containing

20 the compound of the invention can be suitably selected depending
on the purpose of the treatment. Examples thereof include tablets,
pills, powders, solutions, suspensions, emulsions, granules,
capsules, suppositories, injections (sclutions, suspensions,
etc.), ointments, and the like.

25 To form tablets, any of the various carriers
conventionally known in this field can be widely used. Examples
thereof include excipients such as lactose, white sugar, sodium
chloride, glucose, urea, starch, calcium carbonate, kaolin,
crystalline cellulose, and silicic acid; binders such as water,

30 ethanol, propanol, simple syrup, glucose solutions, starch
solutions, gelatin solutions, carboxymethylcellulose, shellac,
methylcellulose, potassium phosphate, and polyvinylpyrrolidone:
disintegrators such as dry starch, sodium alginate, agar powder,
laminaran powder, sodium hydregen carbonate, calcium carbonate,

35 fatty acid esters of polyoxyethylene sorbitan, sodium lauryl



Mel ting point: 173.6-175.5C 10 1H NVR (DVBO-d6, 100C) 1.70-2.05(411,
m,2.37 m,3.10-3.45(111, m), (111, m,6.80-7.00(211, 7.56(10,s),9.79(111,
dppm (6H, 3.62 m, br) © s), 2.55-2.70(2H, (3H,s), 3.80-4. 10

7.05-7.25(311, nz r? .70-2.80(211, (10, m,5.90-6.00 7. 30- 455411 m,
Exanpl e 6 WO 2009/001968 PCT/JP2008/062033

7- Chl or o-5-[ N- (2- hydr oxy- et hyl ) - succi nam¥I oxy]-1-[2-nmethyl -4-(2- 15
nmet hyl - benzoyl am no) - benzoyl] -2, 3,4,5 t et ahydro- 1H benzo[ bl azepi ne

(7-Chloro-1- %% FREhY eAar.(:Lg 5@3{&1)ﬁtmo 1} r:.ﬁl_%s star and lac

benzoyl ami no) benzoyl]-2, 3, 4,5-tetra enzofb] azepl ntg yfl succi nat e
(0.30 g, O. SQWGPIEQWMW%IW@ @S, WDl t®6 shaer ) stegrineCegead 3 g, 0. 66

ML), "and 1nByeioxuhenzakbiarake SHIB bkl dlagd b iRl ver e di ssol ved

in DVF (5 m), d the mixture was stirred out at room tenperature over
ni ght. Wat erq%%elﬂiﬁé'lﬁ HERRdUT PasRE. rBut SPERTHILeLEY R Suthate e ¥eEtERe

precipitag esa%@:{t% sabh Gt givdirdl, | hf@tdtaRcRN hadbibéidseducH R deafsh product

was purified 25 basic silica gel chr omat ographz (ethyl acetate :
met hanol ) tol?‘l’n’é?sé’byk?fbltlé'vn entpgige ( gow) cpiloidal sili
7-chl or o- 5- [ MakZrdands iehehbdYrified talc, stearates, boric acid powder,

succi nanoyl ox 2- et hyl net hyl - benzoyl am no benzo
AT Lt r A B S TP R TR TG hTReE 1 15 KOREERIEE BB om
301. 25- 2. 90 bd24&len}, pﬁb\ﬁﬁe& with( TPpidal, obabingl.4£35 rédiiltedn) fod.«3Ample,

10 sugar-coated tablets, gelatin encapsulated tablets, enteric-

icic” acid;

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

To form pills, any of the various carriers
conventionally known in this field can be widely used. Examples

15 thereof include excipients such as glucose, lactose, starch,
cacaco butter, hydrogenated vegetable oils, kaolin, and talc;
binders such as gum arabic powder, tragacanth powder, gelatin,
and ethanol; disintegrators such as laminarin, and agar; and the
like.

20 To form suppositories, any of the various carriers
conventionally known in this field can be widely used. Examples
thereof include polyethylene glycel, cacao butter, higher
alcohols, esters of higher alcohols, gelatin, semi synthetic
glycerides, and the like.

25 Capsules can be prepared according to a conventional
method by mixing the active ingredient compound with wvarious
carriers as mentioned above and filling the mixture into a hard
gelatin capsule, soft gelatin capsule, or the like.

To form injections, solutions, emulsions, and

30 suspensions are preferably sterilized and isotonic to the blood.
When injections are prepared in the form of solutions, emulsions
and suspensions, any of the diluents commonly employed in this
field can be used. Examples of such diluents include water,
aqueous lactic acid solutions, ethyl alcohol, propylene glycol,

35 ethoxylated isostearyl alcohol, polyoxylated isostearyl alcohol,



6.05 (11-1, ), 6.35-6.65 (211, n), 6.80-7.05 (20, n), 7.10-7.70 (811, m,

8.00-8.25 (1H, m. Exanple 7 35

(7-Chl oro-1-[2-met hyl- 4- (2- net hyl - benzoyl am no) - benzoyl1]-2,3,4,5- WO
2009/ 001968PCT/ J112008/ 062033 - 37-

t et r ahydr owkiHobewzsgb] azepi n- 5- yl oxycar bonyl net hyl t hi opatarioes/medssl (al so
known as: tol vaptan thiodiglycolic acid nonoester) Tol vapt an
(1.0 g, 2.2 mml) and 4-di met hyl am nopy+3zi ne (27 ng, 0.22 mmol) were

di ssolved in pyridine (5 nml). 5 Thiodiglycolic anhydride (2.9 g, 22 mmol)
was added t hefeFYeRblanceSATdtgretakly acid esdens. radntheni&eat Jnethis 1

hour. EN hydgasdl %beorﬁ.s‘ziiﬂng%rédd&shﬂ Qst fsaipaehli QN ol X§iBseand then the
m xture was extracted with ethyl acetate. The organic |ayer was washed with
IN hydr ochl offigeld ang gd¥ceRAdr 1By dreurt Sodfirierd: $a| pzapere n er

filtrati on apshteMaeessiatibhmalNder ik @Fpeestdd 8888 the bhASERELEMGINAS
purified by silica gel flash chromatography (dichloronethane nethanol=100
0 83 : A7) ORGP ¢ oF STERLE o1i5ch BR t IS L REF PRI IR AAeE R ¢ PHEPTE 0l um
chr omat ogr apsiodtdihy | agetbat @a thBeLixesmuhy alllsowss dadetiher 15 purified by

silica gel flash chronmtography. (n-hexane : ethyl acetate=50 : 50 0 : 100),
and the purified pr odgﬁemﬁhé%gntg}lﬁ?&f ﬁﬂg‘é?’y‘}geﬁﬁﬁré‘if'ppﬁ'%%?ﬁvé‘fc”ﬁ‘%
resi due was flissakyeshd Bwaqteanny ageiteni amd lcdheanbdilkened reenzgeist ved to

obt ai n 350 fo
{7-chl oro- 1??‘3%’?& ﬁf/lqefpfﬁ?lﬁ%‘t hyl - benzoyl am no) - benzoyl] - 2, 3, 4, 5-
t et rahydi®- 1H benzo[ bjfhe emount- gf aonmpeurisb mppnetdntietinby )geaeedl Eoadutk as

1L PO Y e, (SR gy B 4
invention is not particularly limited, and can be suitably
selected from a wide range. In general, the proportion of the
compound is preferably about 0.01 to about 70 wt.% of the

15 pharmaceutical preparation.

The way of administration of the pharmaceutical
preparation of the invention is not particularly limited, and can
be administered by a method suitable to the form of the
preparation, the patient’'s age, sex and other conditions, and the

20 severity of the disease. For example, tablets, pills, solutions,
suspensions, emulsions, granules, and capsules are administered
orally. Injections are intravenously administered singly or as
mixed with typical replacement fluid such as glucose seluticns,
amino acid solutions, or the like, or singly administered

25 intramuscularly, intracutaneously, subcutaneously or
intraperitoneally, as required.

The dosage of the pharmaceutical preparation of the
invention is suitably selected according to the dosage regimen,
the patient’s age, sex and other conditions, and the severity of

30 the disease. The dosage is usually such that the compound
represented by general formula (1), which is an effective
ingredient, is administered in an amount of 0.001 to 100 mg, and
preferably 0.001 to 50 mg, per kg of body weight per day in one
or more administrations.

35 ' The dosage varies with various conditions. A dosage



5.8-6.0 (111, m,6.8-7.1(211, ), 7.2-7.5(711, m, 25 7.57(111, s), 9.8(111,
br). Exanpl e 8 Met hyl

{7-chl oro-1-[ 2-net hyl-4-(2-met hyl - benzoyl am no) - benzoyl] -

2,3,4,5-tet rahxdr 0- 1H benzo[ b] azepi n- 5-yl oxycar bonyl et h¥l thio)- 30 acetate
Tol vapt an P’Pﬂ? 9@0,0192?2 mmol ) and 4-di nt et hyl am nopyri di AETERPOHE25D. 22 ol )
were dissolved in pyridine (5 nml). Thiodjglycolic anhydride (0.43 g, 3.3
nmol ) was added thereto, and the m'xturé?’g/és stirred at roomtenperature
over night . 35 Hogk ol 60! Lo RN huAsd dey( Be Birs et TRLYe WeSoLald her
added, WD 20091001968PCT/ 3P2008/ 0620337-38- and then the m xture was
stirred at réaFaarelipar dbgr edFusy Tange ey, be NiGREGFBEN ori c acid was added to

the reaction mxture, thooghichfsigdudne R @KHGH, CnitiddiuRbiid Atehat

The organic | ayer was washed w th 1N hydrochloric acid, dried over
anhydr ous soBfYRHTSaEe | IMEPEPORFLEEr DY FafeXeRefr and concentration under

reduced pgessureetrinethyl silylghreeenst e rnasiradgded to the residue, and
the m xture was stirred at_roomtenperature for I hour. The resultant

mixture was further cBAETPG &Y tho@reretudayepriess f dOVahdPE R 2PRE I ue
was purifi ggc&ypc(ﬁjﬂnhi Ezﬂatgghs C@?&dﬁlﬂeﬁﬁ}[{ﬁ:@ dbﬁgi?m;éudlg *ntfi@)(ﬂiﬁténﬁidéylj
acetate = , ; : rifie rodyct was .cqoncent.rated under
reduced presgﬁré‘,e gh%o%gflz'ﬁheorﬁéggﬁ?%?& §§H 3 oﬁalféeiﬁigga%fgtt&ﬁ'let rile and
t hen freeze- diamidntotm hirairddd dhengeeira@e phytmaceutical effects, can be
(7-chl or o5 1'£>26 rr.%{egyl- 4- (2- et hyl - benzoyl am no) -

benzoyl] % 32706 trahydro- 1H benzo[ b} azepi n-5- 15

yl oxycar bonyl nmet hyl t hiWbér asiatiai steredMinte tweohywiroudody) iGmpound (1) of

the invention or a salt thereof can be easily converted into

tolvaptan, which is an active ingredient.
Further, Compound (1) of the invention or a salt
15 thereof is readily crystallized and easy to handle. Furthemmore,
Compound (1) of the invention or a salt thereof has excellent
chemical stability.
A composition that can provide pharmaceutical effects
equivalent to that of a useful drug tolvaptan can be provided in
20 various forms by using Compound (1) of the invention or a salt
thereof.

BEST MODE FOR CARRYING OUT THE INVENTION

The following examples illustrate the present inventiocon
in further detail.

25 Example 1
{7-Chloro-1-{2-methyl-4-(2-methyl-benzoylamino)-benzoyl]-2,3,4,5-
tetrahydro-1H-benzo[blazepin-5-y1} succinate

Tolvaptan (1.0 g, 2.2 mmol), succinic anhydride (0.33 g,
3.3 mmol), and 4-dimethylaminopyridine (DMAP) (27 mg, 0.22 mmol)

30 were added to l-methyl-2-pyrolidone (3 ml}, and the mixture was
stirred at 100°C for 1 hour. Water was added to the reaction
mixture, and the resulted precipitates were collected by
filtration. The precipitates were purified using silica gel flash
chromatography (n-hexane : ethyl acetate = 50 : 5¢ — 20 : §0).

35 The purified product was concentrated under reduced pressure. The



1H NVE (DVBO-d5, 100C)dppm: 1.5-1.9(414,m), 2.37(614,s), 2. 8-4. 3(214,
m,3.48 (214,s), 3.61(2H, s),3.63(314,s), 5.9-6.1 (114, m, 6.8-7.1 (211, m,
7.1-7.3(311,m,7.3-7.5(4H, m),7.57 (1H s), 9.82(114, br). 20 Exanpl e
9
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residue was dissolved in aqueous acetonitrile, and then freeze-

dried to obtain 300 mg of {7-chloro-1-[2-methyl-4-(2-methyl-

benzoylamino)-benzoyl]-2,3,4,5-tetrahydro-1H-benzo[blazepin-5-v1}

succinate as white amorphous solid.

5 'H-NMR(DMSO-dg, 100°C)dppm :

1.6-2.1 (4H, m), 2.37 (6H, s), 2.5-2.6 (2H, m), 2.6-2.7 (2H, m),

3.0-4.3 (2H, m), 5.9-6.0 (1#, m), 6.8-7.1 (2H, m), 7.1-7.3 {(3H,

m), 7.3-7.5 (4H, m), 7.56 (1lH, s), 9.8 (1H, br}.

10 Example 2
Sodium {7-chloro-1-[2-methyl-4-(2-methylbenzoylamino)benzoyl]-
2,3.4,5-tetrahydro-1H-benzo[blazepin-5-y1l} succinate
A sodium hydrogen carbonate (46 mg, 0.55 mmol) aqueous
solution (2 ml) was added to a methanol solution (2 ml) of {7-
15 chloro-1-[2-methyl-4-(2-methylbenzoylamino)benzoyl]-2,3,4,5-
tetrahydro-1H-benzo[blazepin-5-yl} succinate (0.30 g, 0.55 mmol},
and the mixture was stirred at room temperature for 1 hour.
Methanol was distilled off under reduced pressure at about 30°C.
The resulting solution was freeze-dried to obtain 0.29 g (94%) of
20 sodium {7-chloro-1-{2-methyl-4-(2-methylbenzoylamino)benzoyl] -
2,3,4,5-tetrahydro-1H-benzo[blazepin-5-y1l} succinate as amorphous.
'H-NMR{DMSO-ds, 100°C)dppm : _
1.70-2.10 (4H, m), 2.19 (2H, t, J=7.1 Hz), 2.37 (6H, s), 2.56 (2H.
t., J=7.1 Hz)}, 3.05-3.50 (1H, m), 3.65-4.25 (1H, m), 5.85-5.95 (1H,
25 m), 6.75-6.90 (1H, m), 6.90-7.10 (2H, m), 7.15-7.55(6H, m), 7.58
(1H, s}, 9.80 (1H, br).

Example 3
Potassium {7-chloro-1-[2-methyl-4-(2-methylbenzoylamino}benzoyl]-
30 2,3,4,5-tetrahydro-1H-benzo[b]azepin-5-yl} succinate
Amorphous of potassium {7-chloro-i-[2-methyl-4-(2-
methylbenzoylamino}benzoyl]-2,3,4,5-tetrahydro-1H-benzo[blazepin-
5-y1} succinate was obtained in a similar manner as in the above
Example 2.
35 'H-NMR(DMSO-ds, 100°C)dppm :



Met hyl (7- chl or o- 1-[ 2- net hyl - 4- ( 2- net hyl - benzoyl am no) - benzoy1] -
2,3,4,5-tetrahydro- 1H benzo[ b] azepi n- 5-

yl oxycar bonyl net hyl sul fonyl) - acet at e 25Met hyl
(7-chloro-1-[2-nethyl-4-(2-nethyl-benzoyl am no) -

benzoyl ] - 2W9 2&9%"-%9@% ahydr o- 1H benzo[ b] azepi n- 5- PCT/IP2008/062033

yl oxycar bonyl net hyl t hi ol -acetate (480 0.81 mmol ) was dissolved in a

met hanol (5 m) and water (2 nil). Oxone(T 5'"(2KH8051K2:304/KHSC>4) (1.5 g, 2.4

ol ) was adglofh bhep el 2, (1963021 4L UGE, V%St 5TOA @b, ropmL gEpesat ur e

for 20 hours. Water was added to e reaction m xXture an e m xture ‘'was
extract ed with ¥R} Haloei2aP2:3 File (&8t miot 3wdd-4diFebtiliby &) . ahiBRhbeA8 66Hi um

sul fate. Aftgy, fg.h5L@ldgon1ANG)CORCEHIT Al gﬁn,urme.r 7r8slicad pEEsayr ey, ddhe
residue was purified by silica gel flash 35 chromat ography (n-hexane :
ethyl acet at et 5@,,;95%2@1};1, &5): WO 20091001968PCT/ JP20081062033 -39- The
purified sproduct was concentrated under reduced pressure, the residue was
di ssolved in aaueous acetonitrile and freeze-dried to obtain 200 ng of

net hyl ple 4

(7-chl or o- 1-gclrifit By(d7-4n{ereet-hylhengayh am-rerhpesshepl) aind) Bedzdyaly-ahydr o-
R B R ST T N R ST
1.5-1.9(411, m,2.37(611,s),2.8-4.3(2H, m, 3.48 (2H, s),
3.61(213%5), 3. 63(31L, 3y cR1S L1 [2-metny1-4- (2-
methylbenzoylamino)benzoyl]-2,3,4,5~tetrahydro-1H-benzo[blazepin-
5-yloxycarbonyl}butyric acid (0.30 g , 0.53 mmol) was dissolved
in acetone {2 ml). A sodium hydrogen carbonate (45 mg, 0.53 mmol)
aqueous solution (2 ml) was added thereto and the mixture was
15 stirred at room temperature for 1 hour. The reaction mixture was
concentrated, and the residue was washed with ethyl acetate and
then air-dried to obtain 0.14 g (45%)} of sodium 4-{7-chloro-1-[2~-
methyl-4-(2-methylbenzoylamino)benzoyl]-2,3,4,5-tetrahydro-14-
benzo[blazepin-5-yloxycarbonyl}butyrate as amorphous.
20 'H-NMR{DMSO-ds, 100°C)dppm :
1.70-2.10 (8H, m), 2.37 (6H, s), 2.45-2.55 (2H, m), 3.10-3.55 (1H,
m), 3.70-4.10 (1H, m), 5.90-6.00 (1H, m), 6.85-6.95 (1H, m},
7.00-7.10 (1H, m), 7.10-7.45 (7H, m), 7.58 (1H, s}, 9.83 (1lH, br).

25 Example 5
{7-Chloro-1-[2-methyl-4-{2-methyl-benzoylamino)-benzoyl]-2,3,4,5~
tetrahydro-1H-benzol[blazepin-5-yl} methyl succinate

Todomethane {34 pl, 0.55 mmol) was added to a DMF (5
ml) suspension of {7-chloro-1-{2-methyl-4-{2-methyl-

30 benzoylamino)benzoyl]-2,3,4,5 - tetrahydro-1H-benzo[bjazepin-5-yl}
succinate (0.25 g, 0.46 mmol) and potassium carbonate (76 mg,
0.55 mmol), and the mixture was stirred at room temperature for 2
hours. Water was then added to the reaction mixture, and the
resulted precipitates were collected by filtration and air-dried.

35 The dried product was purified by silica gel chromatography (n-



(112, m, 6.8-7.1 (2H m, 7.1-7.3(3H m,7.3-7.5 (413, m,7.57 (111,
9.82(1H, br). 10 Exanpl e 10
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hexane : ethyl acetate). The purified product was crystallized
from methanol/water to thereby obtain 0.20 g (77%) of {7-chloro-
1-[2-methyl-4-(2-methyl-benzoylamino)-benzoyl]-2,3,4,5-
tetrahydro-1H-benzo[blazepin-5-y1} methyl succinate as white
powder.

Melting point: 173.6-175.5°C

'H-NMR (DMSO-ds, 100°C) dppm :

1.70-2.05 (4H, m), 2.37 {(6H, s), 2.55-2.70 (2H, m), 2.70-2.80 (2H,
m), 3.10-3.45 (1H, m), 3.62 (3H, s}, 3.80-4.10 (1H, m), 5.90-6.00
{1H, m), 6.80-7.00 (2H, m), 7.05-7.25 (3H, m), 7.30-7.45 (4H, m),
7.56 {1H, s), %.79 (1H, br).

Example 6
7-Chlore-5-[N-(2-hydroxy-ethyl) -succinamoyloxy]-1-[2-methyl-4-(2-
methyl-benzoylamino) -~benzoyl]-2,3,4,5-tetrahydro-1H-
benzo[blazepine

{7-Chloro-1-[2-methyl-4-(2-methyl-
benzoylamino)benzoyll-2,3,4,5-tetrahydro-1H-benzo[blazepin-5-y1}
succinate (0.30 g, 0.55 mmol), 2-amincethanol(40 ul, 0.66 mmol),
WSC (0.13 g, 0.66 mmol), and l-hydroxybenzotriazole (HOBt) (0.10
g, 0.66 mmol) were dissolved in DMF {5 mi), and the mixture was
stirred out at room temperature over night. Water was then added
to the reaction mixture., The resulted precipitates were collected
by filtration and air-dried. The dried product was purified by
basic silica gel chromatography (ethyl acetate : methanol) to
thereby obtain 0.19 g (59%) of 7-chloro-5-[N-(2-hydroxy-ethyl)-
succinamoyloxyl-1-[2-methyl-4-{2-methyl-benzoylamino)-benzoyl]-
2,3,4,5-tetrahydro-1H-benzo[blazepine as amorphous.
'H-NMR (CDC1;)dppm :
1.25-2.90 (12H, m), 2.95-3.75 (7H, m}, 4.60-4.95 {(1H, m), 5.80-
6.05 (1H, m), 6.35-6.65 (2H, m), 6.80-7.05 (2H, m), 7.10-7.70 (8H,
m), 8.00-8.25 (1H, m}.

Example 7
{7-Chloro-1-[2-methyl-4-(2-methyl-benzoylamino)-benzoylj-2,3,4,5-

s),



(7-Chl oro-1-[ 2-net hyl - 4- (2- net hyl - benzoyl am no) - benzoyl] - 2, 3, 4, 5-

t et rahydr o- 1H benzo[ bl azepi n-5-y1) hexadecanoate Pal mtoyl chloride (1.24
m, 4.4 mol) vvas added to a 15 dichl oronmethane (20 nl) sol ution of

t ol vapt an &,2 4.4 mmol) and pyridine (0.40 m, 5.0

. n}ml és’fe and t he
m xture wa ZEOW égcfsat roomtenperature over night. VatEF IS %Hd2d to the
reaction mxture and the m xture was ex;t,é cted with dichloronethane. The

conbi ned organi c | ayer was washed with wat'er and an aqueous 20 sat urat ed

sodi um chl or } gg-39hts i ﬁﬂbeaiaué%a@&rp\seylmmbmﬂh&ﬁﬁoﬁf t ehcetic

filtration and concentration, the residue was purlfied by silica gel

chr omat ogr apR§id A2hexdmewn 2§ hyFeluprton sMi9d HLHEPEYR aghe dignogsber)y (749 of

(7-chloro- 1-[ 2- met hy lrdhrfaptan (1 g. 2.2 mmol) and 4-dimethylaminopyridine
nmet hyl - benzo Iam no) - benzoy é‘]a , 3,4, 5- tetrahydro 1H 25

benzo[ b] azeplfl 5-88%) Hefade At FEZE AfOTENTES. M I\IRFJ(%NSO(SI@ 3H0C) dppm
: 0.85(3183, fhioclEG1Pcdid)le, athpdrilied 90249y, Mk, mhobp-Was/Qdéd- dheddko, larkb- 2. 10

(411, m, 2. %Ze mixture was stirred at room temperature for 1 hour. 1N
hydrochloric acid was added to the reaction mixture, and then the
mixture was extracted with ethyl acetate. The organic layer was
washed with 1N hydrochloric acid, dried over anhydrous sodium

10 suilfate. After filtration and concentration under reduced
pressure, the residue was purified by silica gel flash
chromatography (dichloromethane : methanol=100 : 0 - 83 : 17},
and the colored component was removed by silica gel column
chromatography (ethyl acetate). The resultant was further

15 purified by silica gel flash chromatography (n-hexane : ethyl
acetate=50 : 50 - 0 : 100), and the purified product was
concentrated under reduced pressure. The residue was disseclved in
aqueous acetonitrile, and then freeze-dried to obtain 350 mg of
{7-chloro-1-[2-methyl-4-(2-methyl-benzoylamineo)-benzoyl]-2,3,4,5-

20 tetrahydro-1iH-benzo[b]azepin-S-yloxycarbonylmethylthio}  acetic
acid as white amorphous solid.

'H-NMR {DMSO-ds, 100°C)dppm :

1.6-2.2 (4H, m), 2.4 (6H, s), 3.0-4.4 (2H, m), 3.39(2H, s),

3.60(2H, s), 5.8-6.0 (1H, m), 6.8~7.1 (2H, m}, 7.2-7.5 (7H, m),
25 7.57 (1H, s), 9.8 (1H, br).

Example 8
Methyl {7-chloro-1-[2-methyl-4-(2-methyl-benzoylamino)-benzoyl]-
2,3,4,5-tetrahydro-1H-benzo[bjazepin-5-yloxycarbonylmethylithio}-
30 acetate

Tolvaptan (1.0 g, 2.2 mmol) and 4-dimethylaminopyridine
(27 mg, 0.22 mmol) were dissolved in pyridine (5 ml).
Thiodiglycolic anhydride (0.43 g, 3.3 mmol) was added thereto,
and the mixture was stirred at room temperature over night.

35 Thiodiglycolic anhydride (0.86 g, 6.5 mmol) was further added,



(613,s),2.40-2.50 (211, m,3.05-3.55 (113, m,3.60-4.30 (111,
m,5.90-6.00(111, ), 6.80-7.05 (211, nm), 307.10-7.45 (713, m, 7.56 (1H,
s), 9.81 (111, br). Exanple 11
{7-Chl oro-1-[ 2- net hyl-4-(2- met hyl - benzoyl am no) - benzoyl] - 2, 3, 4, 5-
t et r ahydr owidkdomomaadsb] azepi n- 5-y1) chl oroacet at e 35Tol waptyemwog/dbosg, 22
mmol) and pyridine (2.7 m, 33 WD 2009/ 001968PCT/ JP2008/ 062033 -40- muol)
wer e suspended in dichl oronet hane (100 rB¥; and chl oroacetyl chloride (2.6
m, 33 mmol) was added dropw se under cooling with ice. The obtai ned

r

m xture was EPfrihEd spe MEEYRT StaFEed &t 1O PR g 2RI HIeETsei d

was added t oiftheydrochasticd acitiXéis eada@ad td hendTivehtt foVal x€¥td acihed Wwhé h
di chl or onet hane,_ The organj c Iaﬁer was washed with 1N hydrochl oric acid,

dried over affRUFEu¥2SoBFFTAKER ¥l SAfWer 2795atPat i TIF SREeREHCEErat?dn
under reducedaghess sty INehydRoicHUeriwasadqid,i fdredd byver | atRydeusf lsadhum
ur i 11 ed-pr odUH* Ras cdmSeR: rapaatide: 8RBt FB8h: AT g of
(7-chl or 0l1- ( Bressurgl tdirMe2hyiks hidbenasthane nas ladazd yid -tﬁeBrds_ﬁ‘tuelSand
tetranydro: Lisbenzalblasenl 1ditd) Bl OLBaR L ahR ATRIO RYS $0hbd. LML
resultant mixture was further concentrated under reduced pressure,
and the residue was purified by silica gel column chromatography
10 (n-hexane : ethyl acetate = 60 : 40 - 0 : 100}. The purified
product was concentrated under reduced pressure, the residue was
dissolved in aqgueous acetonitrile and then freeze-dried to obtain
880 mg of methyl {7-chloro-l-[2-methyl-4-(2-methyl-benzoylamino)-
benzoyl]-2,3,4,5-tetrahydro-1H-benzo[blazepin-5-
15 yloxycarbonylmethylthio}-acetate as white amorphous solid.
'H-NMR (DMSO-ds, 100°C)dppm :
1.5-1.9 (4H, m), 2.37 (6H, s), 2.8-4.3 (2H, m), 3.48 (2H, s),
3.61 (2H, s). 3.63 (3H, s), 5.9-6.1 (1H, m), 6.8-7.1 {2H, m),
7.1-7.3 (3H, m), 7.3-7.5 (4H, m), 7.57 (1H, s), 9.82 (1H, br).
20
Example 9
Methyl {7-chloro-1-[2-methyl-4-(2-methyl-benzoylaminoc)-benzoyl]-
2,3,4,5~tetrahydro-1H-benzo[blazepin-5- |
yvloxycarbonylmethylsulfonyl)-acetate
25 Methyl {7-chloro-i-[2-methyl-4-(2-methyl-benzoylamino)-
benzoyl]-2,3,4,5-tetrahydro-1H-benzo[b]azepin-5-
yloxycarbonylmethylthio}-acetate (480 mg, 0.81 mmol) was
dissolved in a methanol (5 ml) and water (2 ml). Oxone®
{ ZKHSOs /K280, /KHS0,) (1.5 g, 2.4 mmol) was added thereto and the
30 mixture was stirred at room temperature for 20 hours. Water was
added to the reaction mixture and the mixture was extracted with
ethyl acetate. The extract was dried over anhydrous sodium
sulfate. After filtration and concentration under reduced
pressure, the residue was purified by silica gel flash

35 chromatography (n-hexane : ethyl acetate = 50 : 50 - 20 : 80).



(4H, m), 2.36(6H,s),2.6-4.3(211,m), 4.44(211, s), 5.9-6.0 (111, m),

6.8-7.1(211
9.8(111, br).

m,7.1-7.3(311, M, 7.3-7.5 (411, m,7.57 (111, s),
20 Exanple 12
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The purified product was concentrated under reduced pressure, the
residue was dissolved in aqueous acetonitrile and freeze-dried to
obtain 200 mg of methyl {7-chloro-l-[2-methyl-4-(2-methyl-
benzoylamino)-benzoyli-2,3,4,5-tetrahydro-1H-benzo[bjazepin-5-
vloxycarbonylmethylsulfonyl}-acetate as white amorphous solid.
'H-NMR (DMSO-dg, 100°C)dppm :

1.5-1.9 {(4H, m)}, 2.37 (6H, s}, 2.8-4.3 (2H, m), 3.48 (2H, s),
3.61 (2H, s}, 3.63 {(3H, s), 5.9-6.1 (1H, m)}, 6.8-7.1 (2H, m),
7.1-7.3 (3H, m), 7.3-7.5 (4H, m), 7.57 (1H, s), 9.82 (1lH, br).

Example 10
{7~Chloro-1-[2-methyl-4-(2-methyl-benzoylamino)-benzoyl]-2,3,4,5-
tetrahydro-l1H-benzo[blazepin-5-y1} hexadecanoate

Palmitoyl chloride (1.24 ml, 4.4 mmol) was added to a
dichloromethane (20 ml) solution of tolvaptan {2.00 g, 4.4 mmol)
and pyridine (0.40 ml, 5.0 mmol), and the mixture was stirred at
room temperature over night. Water was added to the reaction
mixture and the mixture was extracted with dichloromethane. The
combined organic Jlayer was washed with water and an aqueous
saturated sodium chloride solution, and dried owver magnesium
sulfate. After filtration and concentration, the residue was
purified by silica gel chromatography (n-hexane : ethyl acetate)
to thereby obtain 2.25 g (74%) of {7-chloro-l1-[2-methyl-4-{2-
methyl-benzoylamino)-benzoyl]-2, 3, 4, 5-tetrahydro-1H-
benzo[blazepin-5-vl1} hexadecanoate as amorphous.
'H-NMR (DMSO-ds, 100°C)dppm :
0.85 (3H, t, J=6.8 Hz), 1.15-1.45 (24H, m}, 1.55-1.70 (2H, m},
1.75-2.10 (4H, m}, 2.37 (6H, s), 2.40-2.50 {(2H, m), 3.05-3.55 (1H,
m), 3.60-4.30 (1H, m), 5.90-6.00 (1lH, m), 6.80-7.05 (2H, m),
7.10-7.45 {(7H, m), 7.56 (1H, s}, 9.81 (1H, br).

Exampie 11
{7-Chloro-1-{2-methyi-4-{2-methyl-benzoylamino)-benzoyl]-2,3,4,5-
tetrahydro-1H-benzo[blazepin-5-y1} chloroacetate

Tolvaptan (10 g, 22 mmol) and pyridine (2.7 mi, 33



tert-Butyl 4-(7-chl oro-1-[2-nethyl -4-(2-nmet hyl - benzoyl am no) -

benzoyl] -2, 3, 4, 5-t et rahydr o- 1H benzo[ b] azepi n- 5-

yl oxycar bonyl net hyl ) - pi per azi ne- 1- car boxyl at e
(7-Chloro-1-(2-nethyl-4-(2-nmethyl- 25

benzoyl am mo) menenyk) - 2, 3, 4, 5-t et r ahydr o- 1H benzo[ b] azegirnrhes/dsposs

chl oroacetate (1.2 g, 2.3 mol ), tert-butyl piperazine-I|carboxylate

(1-BOC- pi perazine) (0.47 g, 2.5 mmol), a#4dl-potassium carbonate (0.35 g, 2.5
mol ) were added to acetonitrile (10 m ), and the m xture was stirred at

r oom t enper alffiPE f oFeZe hoBREPengedr: i SHshlieromptbarpen (A0Ued™Ld. t hand

reaction nm xchidrcagdtyhechieeebe bt £, 65 St 8N GEONYS whs MRYRG A¥opiddd @hher. The
filtrate was concentrated under reduced pressure, and the residue was

purified by SPPHES gEth | 1% chFfraPBEFESHY MiFIHES affes: sELRyed agbt &PEM= 50
. 50 20 : 80rempHiatpusi foedl predtict 1WasyefswaRiat 86idiNGe HdeacdyCete

prossure 40 gRtA AL 28 L. o LBUO & (SN oL (2 M0 ot e

met hy1- 4- ( 2- ae¢hiylrohettzmg.ani nGhe beozgynlilc- 2 13ydy 5-v&d r abyatiea- 1Whenzoll] azep
(DVBG 06, ToBRe b e aGBl Pkt fver “3hafdond) Sl CsulieeBy’ ; abed' oo
(411, t, J=5filtinkiof. &7a (chhbentratiob. indé) redndda (Ridssusy, theb-rbsIdteH,

D 5o 11 oyed efheq Sipafa Bt Yk eflan Puforlacbolhbhy Tn-nbidid Scbhyt M
1- (7- Chl &9 o- dc¢iBteet hy $04- { 24fet-hy K6 benzoyl -ani Mbp- lEAAE¥4d - product was

ochi of Tde A TR AFaGsh e EAARRA pRade ) B8 BOMATHA b bE! iRl TV
added to an &t hgimeibelA-d 2svethloherzaylaning¥-bearey iy B, 4.-5-

(7-chl or o- 1- ggtmg,ayg_l-ﬁ;.(b%ng@@édlzésﬁ@gh?m Neh1 bERRYAte 2: 328 5 unite

t et rahydro- 1H benzo( bl azepi n- 5-yl oxycat bonyl net hyl ) - pi per azi ne- 1-
car boxyl at e gorphgussq@ighp| ) and the mixture was stirred at room

tenperat yg e Hpiwvik2(da,, 186 dapehPi tates were collected by 20 filtration,
washed with ethyl acetate, and_dried tq obtain 80

0 gy
of 1- (7- chl or b: 1733 Hétiny ™) 4- €234t Ml -HenZo§rér nBH-bdHzoft4 (2H, s),
2,3, 4, 5-tetrahyds.o- Ykapenpo[dlsazepi (2 W)oxycasbanyiamgt Ryl ) 7. piner azane
di hydr ochl orrln?I'e 75}§7YFH,°VQ’)E’°3‘PB€Q1H, ]bl-é-)NNE (DVMSO-d6, 100C) dppm :

20 Example 12
tert-Butyl 4-{7-chloro-1-{2-methyl-4-(2-methyl-benzoylamino)-
benzoyl]-2,3,4,5-tetrahydro-1H-benzo[blazepin-5-
yloxycarbonylmethyl}-piperazine-1l-carboxylate

{7-Chloro-1-[2-methyl-4-(2-methyl-

25 Dbenzoylamino)benzoyl]-2,3,4,5-tetrahydro-1H-benzo[blazepin-5-yl)}
chloroacetéte (1.2 g, 2.3 mmol), tert-butyl piperazine-1-
carboxylate ({1-BOC-piperazine) (0.47 g, 2.5 mmol), and potassium
carbonate (0.35 g, 2.5 mmol} were added to acetonitrile (10 ml),
and the mixture was stirred at room temperature for 2 hours.

30 Ethyl acetate was then added to the reaction mixture and the
insoluble substance was removed by filtration. The filtrate was
concentrated under reduced pressure, and the residue was purified
by silica gel flash chromatography (n-hexane : ethyl acetate =
50 : 50 - 20 : 80). The purified product was concentrated under

35 reduced pressure to obtain 1.2 g of tert-butyl 4-{7-chloro-1-[2-



25 1.6-2.4(411, ), 2.369(311,s), 2.374(311, s), 2.8-3.0 (411, ), 3.0-3.2
(411, M, 3.4-3.7 (211,m), 3.0-4.3 (211,nm), 5.7 (111, br), 5.9-6.1 (111,
m, 6.8-7.1 (211,

WO 2009/001968 PCT/IP2008/062033
-41-

methyl-4-(2-methyl-benzoylamino)-benzoyl]-2, 3,4, 5-tetrahydro-1H-
benzo[blazepin-5-yloxycarbonylmethyl}-piperazine-1-carboxylate as
yellow oil.
'H-NMR (DMSO-ds, 100°C)dppm :

5 1.42 (9H, s), 1.7-2.2 (4H, m), 2.39 (6H, s), 2.56 (4H, t, J=5.1
Hz), 3.37 (4H, t, J=5.1 Hz}, 3.42 (2H, s}, 2.6-4.3 (2H, m), 5.9-
6.1 (1H, m), 6.9-7.0 (1H, m), 7.0-7.1 {(1H, m), 7.1-7.5 (7H, m},
7.59 (1H, s), 9.8 (1H, br).

10 Example 13
1-{7-Chloro-1-{2-methyl-4-(2-methyl-benzoylamino)-benzoyl]-
2,3.,4,5-tetrahydro-1H-benzo[blazepin-5-yloxycarbonylmethyl}-
piperazine dihydrochloride

A 4N hydrogen chloride ethyl acetate solution (3.7 ml)

15 was added to an ethyl acetate solution (15 ml) of tert-butyl 4-
{7-chloro~1-[2-methyl-4-(2-methyl-benzoylaminoc)-benzoyll]-2,3,4,5-
tetrahydro-1H-benzo{b]azepin-5-yloxycatbonylmethyl}-piperazine-1-
carboxylate (1.2 g, 1.8 mmol), and the mixture was stirred at
room temperature for 12 hours. The precipitates were collected by

20 filtration, washed with ethyl acetate, and dried to obtain 800 mg
of 1-{7-chloro-1-[2-methyl-4-(2-methyl-benzoylamino)-benzoyl]-
2,3,4,5-tetrahydro-1H-benzo[blazepin-5-yloxycarbonylmethyl}-
piperazine dihydrochloride as yellow powder.

H-NMR (DMSO-dg, 100°C)dppm :

25 1.6-2.4 (4H, m), 2.369 (3H, s}, 2.374 (3H, s}, 2.8-3.0 (4H,
m), 3.0-3.2 (4H, m), 3.4-3.7 (2H, m), 3.0-4.3 {2H, m), 5.7 (1H,
br}, 5.9-6.1 (1H, m), 6.8-7.1 (2H, m), 7.1-7.3 (3H, m}, 7.3-7.5
(4H, m), 7.56 (iH, s), 9.2 (2H, br), 9.87 (1H, br).

30 Example 14
1-{7-Chloxro-1-[2-methyl-4-(2-methyl-benzoylamino)}-benzoyl]-
2,3,4,5-tetrahydro-1H-henzo[blazepin-5-yloxycarbonylmethyl}-4-
methyl-piperazine dihidrochloride

1-{7-Chloro-1-[2-methyl-4-{2-methyl-benzoylamino)-

35 benzoyll-2,3,4,5-tetrahydro-1H-benzo[blazepin-5-



m, 7.1-7.3(311, m, 7.3-7.5 (411, nm), 7.56 (111, s), 9.2 (211, br), 9.87
(111, br). 30 Exanple 14

1-(7-Chl oro-1-(2-met hyl-4-(2-nethyl -benzoyl am no) - benzoyl1] -
2,3,4,5-tetrahydro- 1H benzo[ b] azepi n- 5-yl oxycar bonyl nmet hy11- 4-

met hyl - pi peva@on@ighishi dr ochl ori de PCT/JP2008/062033

1-(7-Chl oro-1-42-net hyl-4-(2-net hyl - benzoyl am no) - 35

benzoyl] -2, 3, 4, 5-tetrahydro- 1H benzo[ b] ag2pi n- 5-

2009/ 001968PCT/ JP2008/ 062033, - -42- yl oxycarbonyl ne H% pi perazi ne

di hydr ochl or FYeYRgBomgLmeghgd) riperazims ndih iBr 1460 mfg.) | 0s®di um

acetate (61 mgol)). FoREDIN ,(0ans A0JIU FHEIP! HohY e ORatake (éilngT00.%4 9
nmol ) were adde to met hanol (5 mg and the mxture was stirred at room5

tenperature TBPUr HARY . SQRUELE cé(ﬁﬂo grePgFFPurkIHY dMExi de ?sBMAL! oWl e

added to theaa@arttcomatnshol e(5 aal) | ehdreei plikdhes W esearbChedrbim
filtratio shed with vvatelr and then dried, The obtai ned solid was
a

di ssol ved®i n %?Wlat%%t P8, TP 4N ?‘éﬁ‘bg%ﬂdcﬁgﬁ?‘?% BN JSegrgiide
sol uti on (0. Soldtionasers deided Otd hmaeteact'ﬁha alenini, taﬁ@sch&epﬁeézhﬁlnates

col | ected byflltr Q S W|th eth cet. nd dried_.to tan240
nmg of 1-(7- Chlord: }fgédnﬁhy 9%t % Th eﬁ’zglg’l UHiHKo) 2BRnRL[E2eS- 4 5.

t et r ahydr o- 1Fhéenbiinedz eqmlid5 waso)dicapbeony/ | fmet byhyt Jacetdvgl, piapdr azi ae

(a1, o BEGre " BrhBT R B UM (LIOREPERS, Safed

2. 8-3.0 l@11thenetog 0-Thed E(Izel:ipltﬁ)teSS VB4e2 Tthens Jcol5e6te] oy 1EL1urpLi6n 8- 7. 1
(2H m, 7.14 gs]:f}ad( Lhidn hy]? l-lanﬁ) F:?ec? §c;l'13‘bt£;1) 24§0§l§x§gpﬁe('}5

(7-Chloro-1- 2 met hy1- 4- benzoy am no) - benzoy1]
t et r ahydr o- lFNEﬂéWzéfb?ﬂl?éth %(y?il)lethﬂl herzsptlaminoblirepeaykl 2ydr 6 ori de

25Tol vapt an {dy dr@-ﬁ{»'%@ﬁ&é{b]%z@bf@lshg %g{d%%gh'}ﬂétﬁyl} 4—me1('1'21%1 0. 0.22

aci dhydr ochl ori de(0. 48 and4- hyl am nopyri di ne
mol ) were s%ﬁ&éﬂel‘%l’éﬂﬁwlﬁ%#@?%@hﬁe AOPIFE} et hyl anine (0.4 m) and
1-(3- di gt hyd afRi (IM0AY,1 i od°c8lafyh car bodi i m dehydr ochl ori de( WsC)
1.6-2.1 (44, m), 2.369(3H, s), 2.374(3H, s), 2.73(3H, s), 2.8-4.3
(2H, m), 2.8-3.0 {4H, m), 3.0-3.4 (4H, m), 3.54(2H, s), 5.9-6.1

{({lH, m), 6.8-7.1 (2H, m), 7.1-7.4 (74, m}, 7.54 (1H, s), 9.8 (1H,

br).

20
Example 15
{7-Chloro-1-[2-methyl-4-(2-methyl-benzoylaminec)-benzoyl]-2,3,4,5-
tetrahydro-1H-benzolblazepin-5-yl}-4-dimethylaminobutyrate
hydrochloride

25 Tolvaptan (1.0 g, 2.2 mmol), 4-dimethylamino-butyric
acid hydrochloride {0.48 g. 2.9 mmol), and 4-

dimethylaminopyridine (27 mg, ©0.22 mmol) were suspended in
dichloromethane (5 ml). Triethylamine (0.4 ml) and 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (WsC)
30 (0.55 g, 2.9 mmol) were added thereto, and the mixture was
stirred at room temperature for 12 hours. An agqueous saturated
sodium hydrogen carbonate solution was added to the reaction
mixture, and the mixture was extracted with ethyl acetate. The
organic layer was washed with an aqueous saturated sodium

35 chloride solution, dried over anhydrous sodium sulfate. After



30 (0.55 g, 2.9 mmol) were added thereto, and the m xture was stirred at
roomtenperature for 12 hours. An aqueous saturated sodi um hydrogen
carbonate solution was added to the reaction mxture, and the m xture was
extracted with eth I acetate. The organic |ayer was washed with an aqueous
saturat ed ¥OHAYMEBEchl ori de solution, dried over anhy8FHER*¥8E7% I sul fate.
After WD 2009/ 001968PCT/ JP2008/ 062033 4%- filtration and concentration
under reduced pressure, the residue was "b rified by silica gel flash

chr omat ogr aphys 3t 06X i ‘cofbBYtra2G6h ahfasr 2Rancad Gres 1000, The %Eiéﬁee d

product was concentrated under reduced pressure. The residue was

di ssol ved i nwas riftes dve sibhicaN Iy df bafdn CBRPeHOgEaRh R -hesEnet é §'é‘Pﬂt| on

was added t hgé&la@e andsphe regultapt .m xgoy.e vvgﬁec?d&ggﬂé@t gfbdipderydeduced
pressure. To the residue was added water (10rrfL) After filteration, the

filtrate wasCHIGSESEALRT oUNESF oBEANGRED. §Te¢SBE-  The residue was then

7-chl or o-gl- [&Iéﬂbtlb¥a i (ARt Bdéta&@)zayllﬂnh)f&bgeﬂochlorlde ethyl acetate
benzoyl] -2, 3,4, 5-tet rak%dro 1H benzo{ b] azﬂlﬁ yI 4- di met hy| am nobuaglrat e
hydr ochl or i d%°3é'§:1ﬁﬂ| B BRPHbudPEDP DR et w

1.6-2.1 (61llconBent2atel (ﬁiﬂbr &‘)adué’e@%ﬁe%kﬂ:res) T<2 the?. fedidhd, wad, aadgdl

(G133 EgD e, Yok Sidaiath, The Bl el B0 1,

Exanpl e 16 7elgdiar @91 ( 3- wet hyd:hlbx(ozllnrezhyelthgn-zza-mzdméﬂmiz-byﬂ:)eﬂa&;ﬂo13— 20

t et rahyd 14 benzol bl.azepi r e Tol vapf an
(10.0 {(22 ST r7‘§') %a%éd?sg%trré% Cl? Béﬁ (%?‘%élr?esdbo mLl). Pyridine
(2.7 m ) vvasdamtbﬁlarmmubyramd hYﬂEocmlpruﬂ@ agawhite mmedphotisCabbidbut yri c

acid chlorid %7&@0} ?ycagg |1y added to the obtained mxture, and

t he mxture t'enmperature over night. The reactant was
t hen poured 1rfi-@-hat(éH, ahd 2 ni3H.urd .wds 38 x{ Blct @b W 137266 clPBr ORkt hane,

washed with a ﬁp%ﬂm @ydrsogeﬁl BYtat §) 204egup, SQbit i@, sd6LeSD qQUE!, m),
magnesi um sul fate. After filtration and concentration under reducéd

pressur el® t he- sl {8 Msi dlird-Fad C¥icM)st &ldi7z8d 1 Mdi eIy {18 hel. The
resul ted crystgl@uwess collected by filtration, and dried to obtain 10.7 g
of _
7-chloro-1I-[2-nethyl -4-(2-nmet hyl benzam do) benzoy1] - 2, 3, 4, 5-t et rahydr o- 1H be
nzo[ b] azepi nEfamfliedi€hl or obutyr ate as white powder. 1H NNR( CDC13) dppm

ORI R R A

6. 82- 7. 820 ( 8t&rhydyo- Beebapt@[ﬂ]izepln 5-yl 4-chlorobutyrate
7-Chloro-1- (2 met hyl ‘f} fx?ap‘ﬂg}lhylﬁ?’bza@ dobgegquﬁlo)l)z %aé dispersed in

dichloromethane (100 ml). Pyridine (2.7 ml) was added thereto,

and the mixture was stirred. 4-Chlorobutyric acid chloride (3.74
ml) was gradually added to the obtained mixture, and the mixture

25 was stirred at room temperature over night. The reactant was then
poured into water, and the mixture was extracted with
dichloromethane, washed with a sodium hydrogen sulfate agueous
solution, dried over magnesium sulfate. After filtration and
concentration under reduced pressure, the resulted residue was

30 crystallized with diethyl ether. The resulted crystals were
collected by filtration, and dried to obtain 10.7 g of 7-chloro-
1-[2-methyl-4-(2-methylbenzamido)benzoyl]-2,3,4,5-tetrahydro-1H-
benzo[blazepin-5-yl 4-chlorobutyrate as white powder.
'H-NMR(CDC1,)dppm :

35 1.50-2.92 (16H, m)}, 3.10-4.02 (2.4H, m), 4.70-5.13 (1H, m}), 5.86-



5 tetrahydro- 1H benzo[ bl azepi n-5-y14- (4- acetyl pi perazin-1- yl)butyrate
7-Chl oro-1- (2- et hyl- 4- (2- net hyl benzam do) benzoyl) -
2,3,4,5-tetrahydro- 1H benzo[ b] azepi n-5-y1 4-chl orobutyrate (0.5 g) was

di ssolved in acetonitrile (10 m). 1-Acetyl piperazine 10 (0.35 g), sodium

i odi de (0. %D ppyooassd sodi um carbonate (0.19 g) were addewsrasddasossol uti on,
and the m xture was heated under ref lux for 19 hours. The reactant was
poured into water, and the m xture was e44facted with ethyl acetate, washed
with water, drjed_over sodlun1carbonate. After filtration and concentration

15 under redfckl (Jré8sdPe, 614668 (il Mhs B3 718% By8%i Mca gel col um
chromat ogr aphy (dichl oronet hane : nethanol=100 : 1 100 :

10) t oobt ai n0_3gof.7- g | oro-1-(2-methyl-4-(2-

met hyl benzanF’é%}pd'S yl)-2, 3,4,5-tetrahydro- 1H benzo(bl azepi n-5- y1

4- (4- acet yl pi7pariazion: J(zyhz)sbmy—mat(e-mmbmdaﬁaoménzo?ﬁ))Jd-J-aNWF%CDClB)dppm
1.52-2. 66 (23.6 1H 3.03-4.0Q7 1 . 4.72-5.14
(111, m, g%t?}%rn% ”’gﬁ“z‘?zﬁ .g%!'é’%é (111, m & %Y%P%r(aél%#

25 Exanpl e 1551)7b1ﬁlyh:ate) 1- (2 met hyl- 4- ( 2- et hyl benzami do)-benzoyl] 2,3,4 5-
tetrahydro-1H benzo[ b A (. . )

chl or oet hoxycar bonyl )Jrlrea(fzhﬁL ran nél g-tf%]t él i? &?tg%lé?rhzy 8?: b(?% %Hmt e (0.12
m, 1.2 mol . I‘stSBGSMQGIQHJ@#MEBEOltbdaaenireﬁl—glone{diﬁneolétitﬁrmt¢ sOb LR i on
of .

7-chl or o- 1- 19 ﬁ fisso(]f iﬁyl%gﬁggﬁ%])ebe(nlzooy"f]) 2, Slfcgtstrleqllp ﬁa"é%e- 1H be
nzo[ b] azkpi n(%-%ﬁl grhat ypmnhda?@é@fatéﬂ(@ @) .gand. Sodwel ):‘armtehéﬂni&tgﬁre was
cooled Wih bk ddtR NoToidy| SEARIGN] Nend Oule Mlactuked BIOILaPEE ghadual |y

added dropwi se thereto. After the 35 resultant mxture was stirred at room
t enper at ure FeFIEK Rekirld dErs WOThe 007450206 SFET/PIPRED §R0E 203, 48nd ridect i on

M xture was gitisrad waist %&&B&ke@ceia{ et h&aﬂeauttah VRLREG aRPrR NywALMEOUS
saturated sodi um chl ori de solution, dried over sod fumsul fate. After

filtration afFiedoP¥eRt PR, carhenatesi ohEtatnLidtrationdapg songephrabion

(;hrﬁlmat ogl a?&yae(znadw&am préssetBY| tRE etaihet Qaobbdti¥iBabbydsi PR &1
chl or o-
( 2- met hyl ben% #’6%895")@5’ 4 Gichlaropethang 5- TeHRArPSTH Gz e pi n- 109

[ (1- chl or oet boxycawbonybiaiet hybasi nod acelat e as7-aBROGPHAYE 2-methyl-4-(2-
1H— NVR( CDC13 01.70-1.95 10-2.55 2.75-3._15 (4H,
. 3.85- 4. %%dﬂﬁ%ﬁnzar‘r'}l“gb 1i0ﬁ (31'2\)' rfetré‘%%"% ’%oy%‘lﬁ?fbﬂr?zepénaé 6. 65
(211 m, 6.¥6- 47-(lSacéalic;YE:lplpE)rd\iB(lt-l)yl)bﬁﬂﬁrathaExmmlrﬂeﬁsQ oil.
7- Chl org2 I%L Eﬁﬁ%ﬁ et hyl - benzoyl ani no) - benzoy11- 2, 3, 4, 5-
tetrahydro-1 ]1’ p| n- 5- yl((I acet oxy-
1.52-2.66 (23.6H, m), 2.70-2.92 (lH, m), 3.03-4.07 (4.4H, m),
4.72-5.14 (1H, m), 5.83-6.20 (1.2H, m), 6.45-6.68 (1H, m), 6.79-
7.78 (8.8H, m).

25 Example 18
7-Chloro-1-{2-methyl-4-(2-methylbenzamido)-benzoyl]-2,3,4,5-
tetrahydro-1H-benzo[blazepin-5-yl f{1-
chloroethoxycarbonyl )methylaminojacetate

1-Chloroethyl chloroformate (0.12 ml, 1.2 mmol) was

30 added dropwise to a dichloromethane (10 ml) solution of 7-chloro-
1-[2-methyl-4-(2-methylbenzamido)benzoyl]-2,3,4,5-tetrahydro-1H-
benzo{blazepin-5-yl1 metylaminoacetate (0.60 g, 1.2 mmol), and the
mixture was cooled with ice. Then N-methylmorpholine (0.15 ml,
1.4 mmol) was gradually added dropwise thereto. After the

35 resultant mixture was stirred at room temperature for 1 hour, the



et hoxycar bonyl ) net hyl am no] act ate N-net hyl nor pholine(0.31 m, 2.8 muol) was
added 20 dropwi se to an acetic acid (0.32 m, 5.6 mmol) solution of 7-

chl oro- 1- (2- net hyl1-4-( 2- met hyl benzam do) benzoyl) - 2, 3, 4, 5-

tetrahydro- 1H benzoLb] azepi n-5-y1) (1-

chl or oet hoXXEHRPBYMP) net hyl ani no] acetate (0.35 g, 0.56 HBFPHRHE cool i ng
with ice, and the m xture was stirred at4 oom 25 tenperature for two days.
Water was added to the reaction mxture,”and then the resulted precipitates

were col | ectadh By ohi hfibebiONya0dagidedl | ottn Thanyd' | fdaiaduchsias Ry fied
by silica gel chromatography (n-hexane : ethyl acetate) to obtain 0.26 g

(729 of 7- ch¥aes: Rd2 avetamieous (Satrpled - BediAly | dHcEdfe bepiPp. dpied
2,3, 4, 5-tetr ghydr godiimb engaphaz eRitBr Sy 1t fdridmet /¥ - concentration, the
et hoxycar bonyl ) net hyl am no] acet at e as_anor phous. 1H NVE ( DVBO-di ) dppm :
1. 35- 1. 45( 3Hresiive] wps. Pursfied 10y nfiliragmqlgghrogptography (n-hexane "

5 ethyl acetate) to obtain 0.67 g (93%) of 7-chloro-i-[2-methyl-4-

{2-methylbenzamido)}-benzoyli-2,3,4,5-tetrahydro-1H-
benzo[blazepin-5-yl [ (1l-chloroethoxycarbonyl)methylaminolacetate
&s amorphous.
'H-NMR(CDC1;)dppm :

10 1.70-1.95 (5H, m}, 2.10-2.55 {(7H, m), 2.75-3.15 {(4H, m), 3.85-
4.55 (2H, m), 4.70-5.10 (1H, m), 5.85-6.20 (1H, m), 6.45-6.65 (2H,
m), 6.75-7.75 (11H, m)
MS(M™) : 626.

15 Example 19
7-Chloro-1-[2-methyl-4-(2-methyl-benzoylamino)-benzoyll-2,3,4,5-
tetrahydro-1H-benzo[blazepin-5-yl ' [{(1-acetoxy-
ethoxycarbonyl )methylamino]actate

N-methylmorpholine(0.31 ml, 2.8 mmol) was added

20 dropwise to an acetic acid (0.32 ml, 5.6 mmeol) solution of 7-
chloro-1-[2-methyl-4-(2-methylbenzamido)}benzoyl]-2,3,4,5-
tetrahydro-1H-benzo[blazepin-5-yl [{(1-
chloroethoxycarbonyl Jmethylamino]acetate (0.35 g, 0.56 mmol)
under cooling with ice, and the mixture was stirred at room

25 temperature for two days. Water was added to the reaction mixture,
and then the resulted precipitates were collected by filtration
and air-dried. The dried product was purified by silica gel
chromatography (n-hexane : ethyl acetate) to obtain 0.26 g (72%)
of 7-chloro-1-[2-methyl-4-(2-methyl-benzoylamino)-benzoyl]-

30 2,3,4,5-tetrahydro-iH-benzolblazepin-5-yl [{(1-acetoxy-
ethoxycarbonyl)methylamine ]Jacetate as amorphous.

'H-NMR (DMSO-ds)dppm :
1.35-1.45 (3H, m), 1.75-2.15 (7H, m), 2.37 (6H, s), 2.95 (3H, s),.
3.15-3.50 (1H, m), 3.70-4.15 (1H, m), 4.17 (2H, s), 5.95-6.05 (1H,

35 m), 6.55-6.70 (1H, m), 6.85-7.00 (2H, m), 7.10-7.25 (3H, m),



2.95(31-1, s), 3.15-3.50(1H, m, 3.70-4.15 (111, m, 4.17 (2H, s),
5.95-6.05 (111, 35 m,6.55-6.70 (1H, m,6.85-7.00 (2H, M, 7.10-7.25(31-1,
m, WD 2009/ 001968PCT/ JP2008/ 062033 -46- 7.30-7.45 (411, m, 7.56 (1H,
s), 9.77 (1H, br). Exanple 20 .

7- Chl or o- 1wjo2onedolosd - 4- ( 2- met hyl - benzoyl am no) - benzoy 1 pe2Bpdk/da2035

t et rahydr o- 1H benzo[ b] azepi n-5-y13-[ 2- (bi s- benzyl oxy-

phosphoryl oxy) - 4, 6- dt met hyl - pheny1] - 3- nedéyy| - but yrat e

7.30-7.45 (4H, m), 7.56 (1H, s), 9.77 (1H, br}.

Example 20
7-Chloro-1-[2-methyl-4-{2-methyl-benzoylamino)-benzoyl]-2,3,4,5-
5 tetrahydro-lH-benzo[blazepin-5-yl 3-[2-(bis-benzyloxy-
phosphoryloxy);4,6-dimethyl—phenyl]—3—methyl-butyrate
Tolvaptan (0.63 g), 3-[2-(bis-benzyloxy-phosphoryloxy)-
4, 6-dimethyl-phenyl]-3-methyl-butyric acid (0.70 g), and 4-
dimethylaminopyridine (DMAP) (24 mg, 0.22 mmol) were suspended in
10 dichloromethane (10 ml}. N'- ({ethylimino)methylene)-N°,N°-
dimethylpropane-1,3-diamine hydrochloride (WSC) (383 mg) was
added thereto, and the mixture was stirred at room temperature
for 3 hours. Water was added to the reaction mixture, and the
mixture was extracted with ethyl acetate, dried over anhydrous
15 sodium sulfate. After filtration and concentration under reduced
pressure, the residue was purified by silica gel £lash
chromatography (n-hexane : ethyl acetate = 70 : 30 - 35 : 65).
The purified product was concentrated under reduced pressure to
obtain 0.92 g of 7-chloro-1-[2-methyl-4-(2-methyl-benzoylamino)-
20 benzoyl]-2,3,4,5-tetrahydro-iH-benzo[blazepin-5-yl1 3-[{2-{bis-
benzyloxy-phosphoryloxy) -4, 6-dimethyl-phenyl]-3-methyl-butyrate
as white amorphous solid.
H-NMR (DMSO-ds, 100°C)dppm :
1.5-1.9 (78, m), 2.10 (3H, s), 2.32 (3H, s), 2.36 {3H, s), 2.6-
25 4.3 (2H, m), 2.%1 (2H, 4, J=15.3 Hz), 3.13 (2H, 4, J=15.3 Hz),
5.11 (2H, s), 5.14 (2H, s), 5.7-5.9 (1H, m), 6.74 (1H, s), 6.75-
7.4 {20H, m), 7.54 (1H, s), 9.8 (1H, br).

Example 21
30 7-Chloro-1-[2-methyl-4-(2-methyl-benzoylamino)-benzoyl]-2,3,4,5-
tetrahydro-1H-benzo[blazepin-5-y1 3-{(2,4-dimethyl-6-phosphonooxy-
phenyl}-3-methyl-butyrate
A mixture of 7-chloro-1-[2-methyl-4-(2-
methylbenzoylamino)-benzoyl]-2,3,4,5-tetrahydro-1H-
35 benzoiblazepin-5-y1 3-[2-(bis-benzyloxy-phosphoryloxy)-4,6-



Tol vaptan (0.63 g), 3-[2-(bis-benzyl oxy-phosphoryl oxy) -

6- di net hyl - phenyl ] - 3-net hyl -butyric acid (0.70 g), and 4-

di met hyl am nopyri di ne (DVAP) (24 ng, 0.22 nmol) were suspended in 10
di chl oronet hane (10 m ). le-((ethylim no)methylene)-AP

di met hyl pr BP24¢/1%88 gi ani ne hydr ochl ori de (WSC) (383 nB‘}T’MOSé?&H’éﬁ t heret o,
and the m xture was stirred at roomtenpgrature for 3 hours. Water was

added to the reaction mixture, and the mXture was extracted wth ethyl

acetate, drigfhngl-gHeyAl %e%ﬁyﬁ%ﬁt%‘hﬁé“ (Rl Af gl bt rRickare afh

concentration under reduced pressure, the residue was purified by silica
gel flash chrbha¥dyrBrrIenstrdk fer B BAatipwp afarkon7o(1003@gds - g The

purified progé#s:stl sx@@&@iatré@t:gﬁ ﬂm@eati&dttwdu@s Etfeililté 18t ahdd $hd2 g
of 7-chloro-1-J2-nmeth 14% %I-benzo amno

benzoy1] - 2, 3f’4“§ait§t‘f yarcenigahed AAF az e PG dsP %5“["? ( BPg.residue was
benzy Ihoxys ph@nI sfFaeyl eyysidica dgémtfmdshphﬁﬁy:) dft@at&gﬁmh{f,ayl(abutwrahetmemm te
anor phous sol i H-NI\/R 6, 10 p
1.5-1.9(7H, @etgwf@?g% g), é 371 3£’% s, %3(2Hr% 2PEPE PEROE 3135 3. 13
5.11(211,s), 50111043@121“&1;@3 undér Er&uﬂ:éd Phesstrd( 24y thi, 3q&4:@$1&¢e5t)op9tﬁ:(ﬂd—l br).
2.36 (214, 6. (311.5) ., d. 3213 1 kz) a 21 30
7- Chl or o- 1- [’io ﬁylbg fkée etsﬂ'yﬁle vé:nzs)ff ﬁ?na%l-e enzog’ltiif‘z""[fl 19 ﬁFX ngfe.,
t et rahydr o- 1¢h1nﬂ02mftﬂimeepylh4}(¥1methyl benzoylamino)-benzoyll-2,3,4,5-
im( )2( t 3r gi 1‘;1" 8'8.?8 %@%Qﬁ%&;{%ﬂ%ﬁ%ﬂ 3yﬂEt3h¥& tp L&.ﬁﬁ@@ﬂﬁ 6 -phosphonooxy -
met hyl henzoyi)hﬂﬂyﬁdﬁb@tiﬂilj’ut?{rgm & whiteamprphoks sp3id.
benzol[ b] azepidlhﬁhy%gag bi, 55 b%rllagl!mpx:y- phosphoryl oxy) - 4, 6-

1.60 (3H, s), 1.61 (3H, s), 1.6-2.0 (4H, m), 2.10 (3H, s), 2.34

(3H, s), 2.37 (3H, s), 2.42 (3H, s), 2.3-4.2 (2H, m), 2.9-3.4 (2H,

15 m), 5.8-~5.9 (1H, m), 6.45 (1iH, s), 6.8-6.9 (1H, m), 6.9-7.0 (1H,
s), 7.0-7.4(7H, m), 7.43 (1H, 4, J=7.4 Hz), 7.63 (s, 3H), 9.91
{1H, br).

Example 22

20 Chloromethyl {7-chloro-1-[2-methyl-4-(2-methyl-benzoylamino)-
benzoyll-2,3,4,5-tetrahydro-1H-benzo{blazepin-5-yl} carbonate

Tolvaptan (5.0 g) and pyridine (1.1 ml) were suspended

in dichloromethane {50 ml). Chloromethyl chloroformate (1.1 ml)
was added thereto under cooling with ice, and the mixture was

25 stirred at room temperature for 30 minutes. The reaction mixture
was washed with water, dried over anhydrous sodium sulfate. After
filtration and concentration under reduced pressure, the residue
was purified by silica gel flash chromatography (n-hexane : ethyl
acetate = 70 : 30 - 50 : 50}. The purified product was

30 concentrated under reduced pressure to obtain 6.1 g of
chloromethyl {7-chloro-1-[2-methyl-4-(2-methyl-benzoylamino)-
benzoyll-2,3,4,5-tetrahydro-1H-benzo[blazepin-5-yl} carbonate as
white amorphous solid.
H-NMR (DMSO-d¢, 100 °C)dppm :

35 1.7-2.2 (4H, m}, 2.36 (6H, s}, 2.6-5.8 (2H, m}, 5.9-6.0 (3H, m),



WO 2009/ 001
(0.92 g) in

(100 ng) .
the filtrat

purified bwctobyemavegel
10 50 : 50).

obtain 0.21

chl oro-1-[ 2-

t et rahydr o-

968PCT/ 3P2008/ 062033 -47- di net hyl - phenyl] - 3- net hyl - butyrate

ethyl acetate (10 m) was hydrogenated over 5% pl ati num carbon

The catal yst was renoved by filtration through Celite |ayer,
e was concentrated under reduced pressure. The-residue was 5
fl ash chromat ography (di chl or onmetinapmos/sseishanol=90 :
The purified product was concentrated under reduced pressure,
and the aqueous acetonitrile solution of4g8he resi due was freeze-dried to

of 7-
1 4282 et Ayl ~hént B @i nd)38héhEoyBl).- 2.8, WHs- brh- 15
1H benzo[ b] azepi n-5-y13- (2, 4-di net hyl- 6- phosphonooxy-

and

phenyl) - 3- et hyl -but yrate as white anorphous 1H NVR (DMSO d4, 100 C) dppm:

1. 60(3H, s),
m, 5. 8-5.9(

solid. 2.10
7.63(s, 3

10

15

20

25

30

35

1E¥AWPAR €3 1.6-2.0 (3H,s),2.37(3H,s), 2. 42(3H, s),
18y ¥9h16x4-5(-IfH - &éthfwﬁ42(@ ﬁ%tﬁ&ikbé320iléﬁﬁdﬂﬁ Bedzok14 -6 1 D15)-.

9-7.0(1H
( %@%a?hﬁ;%.ﬁ?ﬁr# %eézcg? b4] a.fe%ug- 56yg|} ome hyl carborgate
Chloromethyl {7- chloro 1-[2-methyl-4-(2-methyl-
benzoylamino)-benzoyl]-2, 3, 4,5~ tetrahydro-1H-benzo[blazepin-5-yl}

carbonate (3.8 g} and sodium iodide {5.3 g) were added to acetone

{27 ml), and then the mixture was heated under reflux for 3 hours.

After cooling to room temperature, water was added thereto and
the resulted precipitates were collécted by filtration. The
precipitates were washed with water, and dried to obtain 4.2 g of
{7-chloro-1-[2-methyl-4-(2-methyl-benzoylamino)-benzoyi]-2,3,4,5-
tetrahydro-1H-benzol[blazepin-5-yl} iodomethyl carbonate as
slightly yellow powder.

'H-NMR(toluene-ds, 100 °C)dppm :

1.3-1.8 (4H, m}, 2.31 (3H, s}, 2.42 (3H, s), 2.7-4.3 (2H, m),
5.48 (2H, 4, J=5.1 Hz)}, 5.53 (2H, 4, J=5.1 Hz), 5.5 (1H, m), 6.4-
6.8 (34, m}, 6.8-7.2 (6 H, m}, 7.2 (1H, m), 7.36 (1H, s)}.

Example 24

Acetoxymethyl {7-chlore-1-[2-methyl-4~(2-methyl-benzoylaminoc) -

benzoyl]-2,3.4,5-tetrahydro-1H-benzo[blazepin-5-y1} carbonate
Sodium acetate (300 mg) was added to an acetonitrile

solution {5 ml) of {7-chloro-1-[2-methyl-4-(2-methyl-

benzoylamino)-benzoyl]-2, 3,4, 5~tetrahydro-1H-benzo[blazepin-5-y1}

iodomethyl carbonate, and then the mixture was heated under

reflux for B hours. The reaction mixture was cooled to room

temperature and the insoluble substance was rempved by filtration.

The filtrate was concentrated under reduced pressure and the
residue was purified by silica gel flash chromatography (n-
hexane : ethyl acetate = 71 : 29 - 30 : 70). The purified product
was concentrated under reduced pressure. The aqueous acetonitrile
solution of the residue was freeze-dried to obtain 6.1 g of

acetoxymethyl {7-chloro-1-[2-methyl-4-(2-methyl-benzoylamino)-



Exampl e 22 20 Chl oronet hyl (7-chl oro-1-[2-nmet hyl-4-(2-nethyl - benzoyl am no) -
benzoyl ] -2, 3, 4, 5-tetrahydr o- 1H benzo[ bl azepi n-5-yl ) carbonate

Tol vaptan (5.0 g) and pyridine (1.1 m) were suspended in dichloronethane
(50 m). Chloronmethyl chloroformate (1.1 m) was added er t o _under

cool i ng w M 1%8¥%RY the nixture was 25 stirred at rob P@ﬁ%@‘%ﬁé‘?ﬁre for 30
m nutes. The reaction m xture was washed, Wi th water, dried over anhydrous
sodium sulfate. After filtration and contentration under reduced pressure,
t he residue LS Y I RL &g hysafBsdisa

et hyl acet at 2&?“?“ b ﬁd; Q téﬂIlahganf‘m'ltI gla%ﬁﬂ% eg‘gﬁi gd%%? &/asﬂj e
concentr at edW]i&%i'EﬁalamPﬁﬂlﬂ';’édS%’@ssure to obtain 6.1 g of chl oronethyl

(7-chl oro-1- {éiuﬂﬁt PYdsiehé- (gget AN ernz&y;lmam flok 1.8 ( 4H, m ), 1.6 ( 3H,
benzoyl ]-2, 3,4,5-tetrahydro- H-benzg b%azeg 5-yl) carbonat’e as whlte
03

armor phous sofi 8: 2+ NVE EOVBG-d2- 41 2.354.47.(228. mY - 36 96 (60,
s), 2.6-5%8 §all= srriSHz,S 19)76}1:9 X.38.6m3,9 (VOB, 2:6)0)9J @05 IVBRRCTA,) REGNA#D62033
4o 68 T 1Rl b 1P (T, B L3, (B 6.8 A H b
(7-chl oro-1-§23 netthyld 4-32- mei hyl| 7benzayl, ami éuz) 3benzoyl ] -2, 3,4,5- 5

t et rahydr o- 1H benzo(b) azepi n-5-y1) i odonet hyl carbonate

Chl or onret hyl

(7-chl or o- 1- ERampaiehgb - 4- ( 2- met hyl benzoyl am no) - benzoyl ] - 2, 3, 4, 5-t et rahydr o-

1H-b 3

oo LBl SO YL SALRPSL T Al B AN AR 3.2 ) Ve

3 hours. 10 wmétlrltbiohetingxye2 rodnbtefpahydoedH-herzaiblagepidged t hereto and

the resulted precipitgles ggd dglhgchgﬁgdgy (bl hﬁﬁ até(ggthgﬁlﬁﬁ%pldag es
rre

were washed wth water, obtain 4.2
(7-chl oro- 1- M)n@ﬁyécﬁti(czﬂﬁﬁhw Shehy giErenRaded Héni@yiqp-tznﬂh 6Gg. 2.2
tetrahyd 1k, h hapa 5 h
ol | ow poderioly Al R RiRees) by SOAIREINL FAE JRR2 o ARSIl B
s), 2.421% 3H1Nsyquezu? &oglwquwn@a zmﬂcl?wm dwelf%@dfeﬁzyo e Freaghioy,
~;’ 261( TZH) )Sm%%&gx Hicll thedmibudre dhk Stralt8a wikh( Btiyl Moetdte), whbhed),

S a
Acet oxynet hyFt# i o%‘eP“FZ SRERFRA®Y - SCHHRt FYTOHER, SOt Ui Hy) dried over
benzoyl] - 2, 3adninirdonkr alvdua- st berezof bheweapi m&z;atiomaah@nabﬂcﬁﬁﬂiammn
acetate 300 was, added to _an acgetonitr Ie 25 solu1 5 m
(7-chlor f)- 1- Fﬁna%?%tﬂ%?fcﬁg( ?r%‘qtuﬁyl' b%ﬁ%oﬁan‘# no) Elts)-'eﬁ’zoy b& f%}Lf aJﬁydr 0-
1H benzoptNazépash Sshyrbnatartapby hin-hexehenat ethyndcebatre t=h@0m xBare 2RAs:
heated under agf A ol B gy5a4b o U AR Bl WHAE: Hi.608! S okhirg 0O

terrperat ure an stance was re tration.
obtain 0.62 of 7- chloro 1-[2- methyl 4-(2-methyl-

benzoylamlno)—benzoyl]—5~methylthiomethoxy-2,3,4,5-tetrahydro~1H~
benzo[blazepine as white amorphous solid.

25 'H-NMR (DMSO-&, 100 °C) dppm :
1.7-2.2 (4H, m), 2.17 (3H, s}, 2.36 (6H, s), 2.6-4.3 (2H, m),
4.70 (2H, d, J=11.2 Hz), 4.83 (2H, 4, J=11.2 Hz}, 4.9 {(1H, m),
6.7-7.0 (1H, m), 7.0-7.5 (8H, m), 7.56 (1H, s), %.8 (1H, br).

30 Example 26
{7-Chloro-1-[2-methyl-4-(2-methyl-benzoylamino)-benzoyl]-2,3,4,5~
tetrahydro-1lH-benzo[b]azepin-5-yloxymethyl} dihydrogen phosphate

7-Chloro-1-[2-methyl-4-(2-methyl-benzoylamino}-
benzoyl]-5-methylthiomethoxy-2, 3,4, 5-tetrahydro-1H-

35 benzo[blazepine (509 mg, 1.0 mmol}) was dissolved in 1, 2-



30 The filtrate was concentrated under reduced pressure and the residue was

purified by silica gel flash chromatography (n-hexane : ethyl acetate = 71
29 30 : 70). The purified product was concentrated under reduced

pressure. The aqueous acetonitrile solution of the residue was freeze-dried

to obtai n &vd2ogy@iss85 PCT/TP2008/062033
acet oxynet hyl (7-chl oro- 1- (2- met hy1- 4- (2- met hyl - benzoyl am no)- WO
2009/ 001968PCT/ JP2008/ 062033 - 49- -50-

benzoyl] -2, 3, 4,5-tetrah dro 1H benzol b] azepi_n- 5- yrﬁ) carbonate as white
armor phous  sofifchlorpetiiatie (8| Tidne S fuTty QBLPTHIR K012 ml,) 1g5 mgl) was 1.6
( 3H $ ), 2adada &Hére&o) 312(141:1(3 %tuﬁe)wa@ gtﬂ':r@d( a%ll:ooxm iemp%xﬁtéﬁé" 5
dd 3=5.5Hz, 10.4Hz -5.9 1H m), 1H, ’384H231
, 6.7 ( I%F &a, nﬂt%g 8. ﬁ’i‘—‘&)re%c"sw*? Z‘lf‘t > HA§  cpneeqtrafe d““%e% 1Hz
4 ( 1H, rédtﬁiela pré&xamel. e Eﬂfntﬂ:ﬁitrile {10 ml), formic acid (0.68 ml, 10

)
), 7.
7-Chl oro thyI 2- I- | agin benzoyl
net hyIthl% 4%‘%’[? ﬁkwgnzgf)b ég ﬁ'gre added to the
Di met hyl sul fﬁessme(Dl\ﬁ@) thd nﬂa);;:uﬁ@etmg aﬂiwya det (10°C Mor, 3@NGhiaGeEs C aCI d

(1.5 M) wer dded Lo tlolva n mxture
stirred at 7 l(1) reo %ﬁ’ %r#gITN ‘5 %eeroyéssgggﬁén fdf%%f d%n
sol uti on Weremadl:iadure Wi em:aectem w:ntht etheyl aiwt&he mMTheuoegarcie @ayemct ed

with ethyl hl or.i

sol uti on?/ drlg‘idaeé(\%gr&\?é ‘i% rous um Sé?#?ﬁ:?@é&‘ er ?%tr% 'lgocr?%%ﬁggte
concent r 3@ i osolutden ItUdlk‘R:-ed Opﬂcestsm@d wae gesduhldywaddedr td it bny;uednhs} ca
gel 20 flashychr,onglagr aphyeddy hﬁ&@“@bse&gﬁy' gﬁﬁe %uce 8Qus

80). The pur| ed product was concentrat press%e £ obt ai n
0.62 g of extracted with dichloromethane twice. The combined organic layer

7-chl or o- 1- [ gadreiicly 4ed- MRhRHodenGArhANLACRENZ Y e SeIRLBYLL0! agpt hoXy
-2,3,4,5-tetrahydro-1H benzo[ b] azepi ne as white anorphous solid. 25 311-NNR

(DL4S0-d6, 1BPRESPtaphiAn underpredycad pEpssyre.; Yhe) resifiue wap digselved
2.6-4.3 {R11in thyd. @ettd $hded=hda@ing?) and. 88e (Zdsbivbie 3abktandl )wast. 9

g(]jl]éx anmm e62%en?0v%d( 11%3( plltgfit(?iBZ' 5Wh %é 1 itmis h56 ( 1|;\|:Etg% cgol:l,n(gl H'Ehebr ).

(7- (:hlho(r]I o-1- fﬁm&hyéuﬂe (:%siﬁ&tb&lpﬂwipﬂﬁéw m}cebedmtéﬁhﬁhﬁﬁmtmn
tetrahydro- 1H Z0 azepj n-5 X r S t
7-Chloro-1-[2* %‘hﬁf'l;i k )}% 5% %’%/ ‘3; 3/51_ methy1=R-(2-hethy1-

benzoyl] 5- nbeﬁgdytlhm.mre)t heayeﬂ]324354 Beteamrdvﬂmem bahzbpleappiwsepi ne (509

ng, 1.0 Y 200 963RCT/ 3P2008/ 062033 - 50-
di chl or ogqrﬁa% %diﬁ?@o d§g1? gﬁ?s&lv\g %29 % . “mol ) was added
t heret o, and'H-MMRN{DMSO-8; \A/&QOS‘iCl)dplad :at roomterrperature for 15 m nutes.
The reaction, r 0 n t er,r ressurg t trile
(10 m), formnac)gaglg %/as%% %% % £ F& q angd‘%lr%legt yllg§ ne (%% ﬁ#ﬂ
mol) were alded- 205 the 1HeshHud,- 7a'hd7 t(ﬁeﬂm“)dt uPe8hvedHst bxy.ed at 70C for 30
m nutes. After cooling to roomtenperature, water was added thereto, and
the m xture was extracted with ethyl acetate. The organic | ayer was
ext ract et® wi E¥feadlieous saturated sodi um hydrogen carbonate 10 sol ution

twice. G trig meitd:ymscrdsaduaillbradias -heriie 1agserihyh Aydlzopihing)0 f 0am
was observed, and_the aqueous |ayer was extracted w tﬁ di chl or onet hane

twi ce. The cB?ﬂﬁ"i-Yéd driydnrcteERBY TR Ha PRz (B 8FeRIM®y dr ous sodi um sul f at e.

After filtration and mmmembnmuzgﬁeumgm { 2Awa0g Phatdyleniddye resi due was
di ssol ved

benzoyl]-5-methylthiomethoxy-2,3,4,5~tetrahydro-1H-

30 benzo[blazepine (509 mg, 1.0 mmol) was dissolved in 1,2-
dichloroethane (10 ml). Sulfuric chloride (0.12 ml, 1.5 mmol) was
added thereto, and the mixture was stirred at room temperature
for 15 minutes. The obtained mixture was concentrated under
reduced pressure, and acetonitrile (10 ml), sodium acetate (246

35 mg, 2.0 mmol), and sodium iodide (450 mg, 3.0 mmol) were added to



15 in ethyl acetate under heating, and the insol uble substance was renoved
by filtration while it is hot. After cooling the filtrate, the resulted
precipitates were collected by filtration and dried to obtain 180 ng of
(7-chloro-1-] 2-nmet hyl-4- (2- net hyl benzoyl am no) - benzoyl1] -2 3 4 5-tetrahydro-
1H benzo[ b}% E,%/(Hlﬁ’ég 20 yl oxymet hyl ) di hydrogen phosphg?gjpa%gog\’/%?of’% powder .
1HNWR (DVSO-d6, 100 C)dppm: 1.6-2.2 (44 _m, 2.3-2.4 (611, m, 2.8-4.3
(211, m, 4.9-5.2 (2H, m, 5.2-5.3 (111, m, 6.7-7.7 (1011, nm, 9.81 (111,
br). 25 Example¢® r2éidue, and then the mixture was heated under reflux for 1
5- Acet oxynet hoxy-7-chl oro-1-[ 2- et hy1- z‘la-gl%z- met hyl - benzoyl am no) -
benzoyl ] - 2, 319H -t%’i"r%h?&?b’-—?ﬂ—l—tﬁeﬁﬁél‘ﬂi gpriige. ethyl acetate was added
g-c}wl or1 i)- é-[&éﬁ@}tbﬁiaﬂd(ﬁhmiﬂ;%;dz&gzeubﬁﬂdtg)ms liem%xée% by fibl]tratic_)n. (500
enzoyl] - 5- net hyl t hi omet hoxy- -t etrahydro- enzo[ b] azepj.ne
Mo, 1,0 ol Poattrels) P RN ahPin roRTet R oL PR Syl PR | B
chloride 50. d¢kiflue Iwds npudifieas tgddeilidaer@dlo, fhauh t Heromaxboraphyas(siirred
at roomtenperature fqor 15 m nutes.The _qbtained_m xtyure was_.concentrated
under reduce xﬁflgséu?%ylaﬁ(detaaggtan?? ri P T%It?nr'ﬁ ?&'so@?%tﬁuﬁég%% é’rf’é 35
ng, 2.0 mvlyas anchndirabed odndier (d&Mhoey), BeBsurml ) awkr ehaddedidwe W3
2009/ 001968FGT 3PE0081 D620R.x5 Lo L BiE 1651 dUCAe AN LG {15 4 L XLUT £ RS
heat ed under “FerTux for our. “AFTer coo ingAj;o room tenperature, ethyl
acet ate was teltedather etinderandedyned newdssbre. sthe exesulessl r pravied thtes
filtratign. fl t u r nr , | the 5
8- % Iddineat s MRS AREERIGA! SlallBifla @@;@bﬁ%lgnggé% o

resi due was purifie y siliica ge ash chromat ogr exane : ethyl
acet ate = 65ecetpyymethoxyoy-cifipropir | Fmegbpl ddd étmeihylcberaayilamiee) -under

reduced presgaiLe1308, é,hesr\?ééx@nw@slndbaﬁmqu%pa@quemﬁcgsmxt.r ile.
After concentration at roomtenperature under reduced pressure, the

resul ted predi-PMRetadsene-Gwer E0CSCIERIEd by filtration, and dried to obtain
280 ng of 5-3apatexymet haxy-Z:ehl gim- k42-2maihydn 4- ¢ 2- metdwl 1 bepz oyhpymi no) -
benzoyl] -2, 3,4,5-tetrahydro-1H benzo%b] azepi ne as_white powder.

1H NVR(t B ueheeded {88 @dppmt? @2Hh. $lg PAf-8nf3Ho M)y 63fr7.) (65, /) (317,
S), 2.8-4.1 ¢4 (mh, sbR4.6-4.8 (111, nm), 5.17 (211, s), 6.4-6.8 (3H m,
6.8-7.3 (611, m,, 7.39 (111, s). Exanple 28

(7-Chloro-1-[2-met hyl- 4-(2-net hyl - benzoyl am no) - benzoy1] -2, 3,4, 5- 20

t et r ahydr o- 1ekdwglzop®] azepi n-5-y1l) (2-chl oroet hyl)carbamate

Tol vaptan (1,0 2, 'mp S ,S Aot C 25 Chl pr.oet hyl
i socyanate (E)’chgﬂﬁ?c’zjiﬁgoh%%% gngigﬁé‘%&%e%%yﬁog%&ﬁ%% rlzﬁlqunggl(]%ﬁ(sﬂ ny,
0.22 mMmo?9 weewrahadee Hhdepzelblaadpihed gl Xt (B-ehhexcathyl ) exkbhamag8eC f or 24
hours. After 25 cool '@&Jagt%&g{eh.tﬁgpeé?é i) (s, RSO 1B SGeRL S (e ©

filtered off and washed w't acet at e. he filtrate was concentr at ed
under reduce®lbr edsGptoroptby} esignsyanate pliG-2fedby $§-Bi cEMQdl PRdsht-

chr omat ogr apfimd iy et yri@idy | é@ﬁﬁ@ﬁtq:ﬁ Sy, 46220 1) Gddre TRAdea
purified product was concentrated under 30 reduced pressure to obtain 1.0 ¢
of (7-dhl or otireqetopppps jthe. mpxture was stirred at 80°C for 24 hours. After

net hyl - bggiz ogbemiing0) thenzaun | tamperathrbet raky drigsd Hixaez opalezeisn- feyd )
(2-chl oroew%rgag%te as white ang%gg%glslsoll .tlH- NTI¥1R (DNEO-d6, 100
O dppm : PE0 P6E8RET 1 ¥ RDeY vlggoetate.  Ihe ‘filtrate’was
concentrated under reduced pressure. The residue was purified by
silica gel flash chromatography (n-hexane : ethyl acetate = 54 :
46 - 33 : 67). The purified product was concentrated under
30 reduced pressure to obtain 1.0 g of {7-chloro-l1l-[2-methyl-4-{(2-
methyl-benzoylamino)-benzoyl]-2,3,4,5-tetrahydro-1H-
benzo{blazepin-5-y1} (2-chloroethyl)carbamate as white amorphous
solid.
'H-NMR (DMSO-dg, 100 °C)dppm :
35 1.6-2.2 (4H, m), 2.36 (6H, s}, 2.6f4.3 (2H, m}, 3.42 (2H, t,



=6.

0 , 3.64 (2H, dd, J=6.0, 12.1 Hz), 5.8-5.9 (3H m, 6.7- 7.5 (10H,
7. (1H, s), 9.8 (111, br). Exanple 29 5

7-Chloro-1| -[ 2-net hyl-4- (2- et hyl - benzoyl am no) - benzoy1] -

3 4, 5-tetrahydro- 1H benzo[ b] azepi n- 5- yl oxycar bonyl ani no) -

t byl ) - tri medfogd/eonvmaoni um chl ori de Tr i met hy lpamirrmog/ @083 sol ut i on,
.5 mM) was added to an ethanol solution (10 m) of

(7 chloro-1-(2-nethyl -4-(2-nethyl- 10 =-52-

benzoyl am no 11-2, 3,4, 5- tetra dr o- 1H benzo[ b] aze

(2- chi or oet hé € B{rfry’raté ¢33 g A afP tthe MW kt BF ke vgalé’ egt(e'ﬁ* at“”l?éch or 15
m nut es (m crosvaaeHt asct L6 (AfH,eE) conlsl NEH) ®joom t enperature, the
reaction m xture was concentrated under reduced pressure. To the residue
was added et hyl acetate, and the 15 resulted precipitates were collected by
filtrati on anRslanhlieeddt o obtain 120 ny of

Fo- 111 beriol KT avaoien- o2 g X1 Ry bR gY Henzopa i > et ranye

yI oxycar bonyR a¥iin 6y tetdaplyiire + iHrbehyd Hdmmepinyi-ghbxydadbasylantiec}- C) dppm :

Ry %ggﬂ tl‘},ﬁg?’g£§|‘ét§}vizﬁi%7&? %ﬁ?ﬁ 3(2H, m), 3.1-3.9(9 H ),

Trimethylamine (30% solution, 0.5 ml) was added to an
ethanol solution (10 ml) of {7-chloro-l-{Z-methyl-4-(2-methyl-

Hz)
56

OCD NB*B’LI

10 benzoylamino)-benzoyl]-2,3,4,5~tetrahydro-1H-benzo[blazepin-5-y1}
(2-chloroethy)carbamate (330 mg), and the mixture was heated at
170°C for 15 minutes (microwave reactor). After cooling to room
temperature, the reaction mixture was concentrated under reduced
pressure. To the residue was added ethyl acetate, and the

15 resulted precipitates were collected by filtration and dried to
obtain 120 myg of {2-{7-chloro-1-[2-methyl-4-(2-methyl-
benzoylamino}-benzoyl]-2,3,4,5-tetrahydro-1H-benzo[blazepin-5-
vloxycarbonylamino}-ethyl)-trimethyl-ammonium chloride as white
powder.

20 'H-NMR (DMSO-ds, 100 °C)dppm :
1.6-2.2 {(4H, m), 2.34 (3H, s), 2.37 (3H, s), 2.8-4.3 (2H, m),
3.1-3.9 (9 H, m}, 3.3-3.7 (5H, m}, 5.8-6.0 (1H, m), 6.7-7.1 (2H,
m), 7.1-7.5 (7H, m), 7.56 (1H, s), 9.88 {(1H, br).

25 Example 30
{7-Chloro-1-[2-methyl-4-(2-methyl-benzoylamino)-benzoyll-2,3,4,5-
tetrahydro—1H-benzo[b]azepin-5-yl} 2,2-dimethyl -
propionyloxymethyl succinate

Amorphous of {7-Chleoro-1-[2-methyl-4-{2-methyl-

30 benzoylamino)-benzoyl]-2,3,4,5-tetrahydro-1H-benzo{blazepin-5-yl}
2,2-dimethyl -propionyloxymethyl succinate was prepared in a
similar manner as in the above Example 5.

'H-NMR (DMSO-ds, 100°C)dppm :
1.14 (94, s), 1.75-2.10 (4H, m), 2.37 (6H, s), 2.65-2.80 (4H, m),

35 3.10-3.55 (1H, m), 3.65-4.15 (1H, m), 5.71 (2H, s), 5.85-6.00 (1H,



m,7.1-7.5(70, m,7.56(1H,s),9.88(1H, br). 25 Exanple 30

(7-Chl oro-1-[2-met hyl - 4- (2- met hyl - benzoyl am no) - benzoyl] -2, 3, 4, 5-

t et rahydro- 1H benzo[ b] azepi n-5-yl | 2, 2-di net hyl propi onyl oxynet hyl succi nate
Anor phousof (7- Chl or o- 1-[ 2- net hyl -4- (2-net hyl - 30

benzoyl ani RO2HENEEY 1] - 2, 3, 4, 5-t et r ahydr o- 1H benzo[ b] aZ&PTHPBGHY? 35

2, 2-di met hyl - propi onyl oxynet hyl succi nate simlar nmanner as in the above
Exanpl e 5. 10-NME (DMSO- d6, 100C)dppm .-33-

1.14(911,s),. 1y 7%2- 21 H , 2437 _B. k0135 11 , 83,1485 1561 571
wis S, (znfjlflp?éggr?Jﬁn%%% (o, 7 20TIEHLLY . 285 40150 114 s
. 5), 9. , br).

Example 31
5 {7-Chloro~1-[2-methyl-4-(2-methyl-benzoylamino)-benzoyl}-2,3,4,5-
tetrahydro-1H-benzo[blazepin-5-y1} (ethoxycarbonylmethyl-methyl-
carbamoyloxyjacetate
{7-Chloro-1-[2-methyl-4-{2-methyl-benzoylamino) -

benzoyl]-2,3,4,5-tetrahydro-1H-benzo[blazepin-5-yl} chlorcacetate

10 (500 mg, 0.95 mmol), ethyl sarcosinate hydrochloride (230 mg, 1.5
mol), and potassium carbonate (414 mg, 3.0 mmol) were added to
dimethylformamide (DMF) (5 ml), and the mixture was stirred at
60°C for 1 hour. Water was added to the reaction mixture, and the
resulted precipitates were collected by filtration and washed

15 with water. The precipitates were dissolved in ethyl acetate,
dried over anhydrous sodium sulfate, filtrated and concentrated
under reduced pressure. The residue was purified by silica gel
flash chromatography {n-hexane : ethyl acetate = 36 : 64 - 15
85). The purified product was concentrated under reduced pressure.

20 Water was added the residue, and resulted precipitates were
collected by filtration and dried to obtain 330 mg of {7-chloro-
1-[2-methyl-4-(2-methyl-benzoylamino)-benzoyl]-2,3,4,5-
tetrahydro-1H-benzo[blazepin-5-yi} {ethoxycarbonylmethyl-methyl-
carbamoyloxy)acetate as white powder.

25 H-NMR (DMSO-d¢)dppm :
1.1% (3H, t, J=7.1 Hz), 1.6-2.2 {(4H, m), 2.37 (6H, s), 2.8-4.3
(2H, m), 2.85 (2H, s), 2.96 (3H, s), 4.04 (2H, s), 4.13 (2H, q.
J=7.1 Hz)}, 4.75 {2H, s}, 5.9-6.1 (1H, m), 6.8-7.1 (2H, m), 7.1-
7.3 {3H, m), 7.3-7.5 (4K, m), 7.56 (1H, s), 9.80 (1H, br}.

30
Example 32
{7-Chloro-1-[2-methyl-4-(2-methyl-benzoylamino}-benzoyl]-2,3,4,5-
tetrahydro-1H-benzo[bJazepin-5-yl} [methyl-(5-methyl-2-oxo-1,3-
dioxol-4-yl-methoxycarhonyl)-amino]acetate

35 7-Chloro-1-{2-methyl-4-(2-methyl-benzoylamino)}benzoyl]-



m, (1H, WD 2009/ 001968PCT/ 1132008/ 062033 -53- n), 6.85-7.05 (21-1, m,
7.10-7.25 (3H, n), 7.30-7.45 (411, nm), 7.55 (1H, s), 9.76 (111, br).

Exanple 31 5
(7-Chl oro-1-[2-met hyl- 4- (2-net hyl - benzoyl am no) - benzoyl] - 2, 3, 4, 5-
t et r ahydr owWdhkdowomemisb] azepi n-5-yl i PCT/IP2008/062033

(et hoxycar bonyl net hyl - net hyl car banoyl oxy) acet at e
(7-Chloro-1-[2-nethyl-4-(2-nethyl -benzoybéni no) -

benzoyl ]-2, 3 43 5-tetr agéflr 0- 1H benzo[ﬁl’o azepi n-5-yl) chloroacetate 10 (500
my, 0.95 mob)3-bOnyPtEivdger Hinhengg R BErPari @l 230 nijethylgmineacetasad

pot assi um cagbopnte (414650 md1), MaRE) (BarerIddeds 1 ofb w1yl s Rk gle
(DMF) (5 m )in gg‘gttllhe_{%’%)%re was stirred at 60C for 1 hour. Water was
added to the™ oA TSRAGPEL GRIPOPAE® r¥sdft d briécprtlamete wdissodgefect ed

by filtrati ofnand weshed) ,1%ndi the waiefureThaspeecifid afteSFobRr Cempeas@li¥ed in
ethyl acetate, driged over, anhydrous.sodiumsulfate, filtyated and
concentra%edml’f?f(‘je?1 q’é:ducg‘r&%ﬁe‘s’gﬁrg‘ﬁeﬁgetore CAJERTEECH PRS- h§Rd| thea gel
fl ash chr omanixgnegehyas nekineated: wetthydthgt eacdtmte. 36itie @4ganic Iayer8Gas The
purified pro ngentrated under reduce ressure. 20 Wat.er was
added t he reggﬁegﬂgﬁ%%aegﬁl'te BrERIDi H5E ‘\a/\‘grgg’dég?l °§&Q%y5°f]1“1ttlf’nolt i on
and dried toanbt &aben330rieg ofver sodium sulfate. After filtration and
(7-chlorol- (Z; cd-(2- yl-% yl api_no) - zoyl]:2,3,4,5- 25
t et r ahydr o- ll?zl‘-J gen?%%%?oaé'eprﬁ%- y1 %‘é%%oxyggr b(fr??/cﬁr@r%%‘%yl YYet Ryftica  gel
car banoy l®xy Faramaipgraghyiint bexmneder ethyl NRtaDVEGa )aihitpim :0-.44 g (43%)
1.19(3H, t, 3=¢¢ 1 Hz) 17l cR18rd 143 Ime tTly124 3H Qd ing- 7fhniino) - -
(211, 1) 2-85g2FL S)1{ 2?96 31114' eﬁny X %hfa beazgy no) -benzoyl]
.3.4,5-tetrahydro-1H-benzo[blazepin-5-y1} [methyl-(5-methyl-2-
oxo—l,3~dioxol-4-yl-methoxycarbony1)-amino]acetate as amorphous.
'H-NMR (DMSO-ds, 100°C)dppm :
15 1.75-2.15 (4H, m), 2.10 (3H, s}, 2.37 (6H, s), 2.96 (3H, s),
3.15-3.50 (1H, m), 3.70-4.25 (3H, m), 4.9% (2H, s), 5.95-6.05 (1H,
m), 6.85-7.05 (2H, m), 7.10-7.45 (7H, m), 7.56 (1H, s), 9.76 (1H,
br).

20 Example 33
{7-Chloro-1-[2-methyl-4-(2-methyl-benzoylamino)-benzoyl]-2,3,4,5-
tetrahydro~-1H-benzo[blazepin-5-vy1} [methyl-{5-methyl-2-0ox0-1, 3-
dioxol-4-yl-methyl) ~amino]acetate hydrochloride

4-Bromomethyl-5-methyl-1,3-dioxol-2-one (0.12 g, 0.61

25 mmol) was added to an acetonitrile (5 ml) solution of 7-chloro-1-
[2-methyl-4-(2-methyl-benzoylamino)-benzoyl]-2,3,4,5-tetrahydro-
1H-benzo{b]lazepin-5-y1 methylaminocacetate (0.30 g, 0.58 mmol) and
triethylamine (0.10 ml, 0.69 mmol), and the mixture was stirred
at room temperature over night. The reaction mixture was

30 concentrated and water was added to the residue. The mixture was
extracted with ethyl acetate, washed with an agqueous saturated
sodium chloride solution, and dried over sodium sulfate. After
filtration and concentration, the residue was purified by silica
gel chromatographly (n-hexane : ethyl acetate). The resulting

35 residue was dissolved in ethyl acetate, and 4N hydrochloric acid-



s),
m

s),

6.
9

4.04(2H,s),4.13 (2H,q, 3=7.1 Hz),4.75(2H, s), 5.9-6.1 (1H,

8-7.1(2H,m,7.1- 7.3(3H, m,7.3-7.5 (411, m,7.56 (111,
.80(111,br). 30 Exanpl e 32
WO 2009/001968 PCT/IP2008/062033

10

15

20

25

30

35

-55-

ethyl acetate was added thereto to form hydrochloride and then
crystallized. The resulted crystals were collected by filtration
and air-dried to obtain 90 mg (23%) of {7-chloro-1-[2-methyl-4-
(2-methyl-benzoylamine)-benzoyll-2,3,4,5-tetrahydro-1H-
benzo[blazepin-5-y1} [methyl-{5-methyl-2-0ox0-1,3-dioxol-4-y1-
methyl)-amino]acetate hydrochloride as white powder.

Melting point: 162.0-163.6°C

'H-NMR (DMSO-ds, 100°C)dppm :

1.75-2.15 (4H, m), 2.08 (3H, s), 2.37 (6H, s), 2.45-2.55 (3H, m),
3.15-4.10 (6H, m), 5.95-6.05 {(1H, m), 6.85-7.05 (2H, m)}, 7.10-
7.45 (7H, m), 7.56 (1H, s), 9.78 (1H, br).

Example 34
{7-Chloro-1-[2-methyl-4-(2-methyl-benzoylamino)-benzoyli-2,3,4,5-
tetrahydro-1H-benzo[blazepin-5-yl1} [4-(2,2-dimethyl-propionyl) -
piperazin-l-yllacetate hydrochloride
1-{7-Chloro-1-[{2-methyl-4-{(2-methyl-benzoylamino)-
benzoyl]-2,3,4,5-tetrahydro-1H-benzo[blazepin-5-
vloxycarbonylmethyl}-piperazine dihydrochloride (200 mg, 0.31
mmol) was dissolved in pyridine (2 ml). Trimethylacetylchloride
(0.1 ml, 0.75 mmol} was added thereto, and the mixture was
stirred at room temperature for 20 hours. Ethyl acetate was added
to the reaction mixture, and the mixture was washed with a copper
sulfate agqueous solution and a saturated sodium sulfate agqueous
solution sequentially, dried over anhydrous sodium sulfate. After
filtration and concentration under reduced pressure, the residue
was purified by silica gel flash chromatography (ethyl acetate
methanol=100 : 0 -98 ; 2). The purified product was concentrated
under reduced pressure, and a 4N hydrogen chloride ethyl acetate
solution (0.5 ml) was added to the ethyl acetate solution (2 ml)
of the residue. To the solution was added diethyl ether, and the
resulted precipitates were collected by filtration and dried to
obtain 70 mg of {7-chloro-1-[2-methyl-4-{2-methyl-benzoylamino)-
benzoyl]-2,3,4,5-tetrahydro-1H-benzo[blazepin-5-yl1} [4-(2,2-
dimethyl-propionyl) -piperazin-l-yl]lacetate hydrochloride as white



(7-Chloro-1-[2-net hyl-4-(2-net hyl - benzoyl am no) - benzoyl] - 2, 3, 4, 5-

t et rahydr o- 1H benzo[ b] azepi n-5-yl | [ net hyl - (5-net hyl-2-oxo-1, 3-

di oxol - 4-yl - met hoxycar bony1l) - am no] acet at e

357- Chl oro- 1-[ 2- met hy1- 4- (2- met hyl - benzoyl am no) benzoyl]- WO

2009/ 001968 Hhar#026¥88/ 062033 - 54- PCT/IP2008/062033
2,3,4,5-tetrahydro- 1H benzo[ b] azepi n-5-ylnet hyl am noacetate (0.34 g , 0.65
mol ), and (5-netbyl-1, 3-di oxol ane-2-one5é-y1l)- nethyl 4-nitrophenyl
carbonate (0.22 g, 0.74 mvol) were dissolved in DV (5 m), and the m xture
was stirred Bf¥YH9om tenperature 5 over night. Water was added to the
reaction m xysi@ng2peidthe 18k Xidse€ was extracted with ethyl acetate. The
organi c | ayey sheaevvi th water, an aqueous saturated sodi um chl oride
sol uti on, and{%\@gn YO8 )PP Sodi um sul fate. After filtration and -
concentrat i om, 2a heoH, esi) due. évas 2pgan f ingd ey 3si (3a el 2187 chsmynahoge aphy

(n-hexane_: ethy cet.ate) ,to tain.0.44 439
of (7- chl of o- %z‘f]zl-l&gt 1- z%(‘i H@Ib'haﬁr-sﬁen 09/%%59 r!%’-'bﬁ‘ﬁzo%’rﬁ-z (1H, m),
2, 3,4, 5-tetrahydt.e- 1rbthem)o(d.a2epim, 5)y1) [ net hyl - (5- net hyl - 2-
0x0-1, 3-di oxol -4-yl - met hoxycar bonyl) - am no] acet ate as anor phous. 1H NMR
(DVBO-d6, 100C) dppm :
Table 1 shows chemical formulae of the compounds obtained

in Examples 1 to 34.



15 1.75-2.15 (4H, m, 2.10(311,s),2.37(61!, s), 2.96(31!, s), 3.15-3.50
(111, n), 3.70-4.25(311, nm), 4.91 (2H, s), 5.95-6.05 (111, m),6.85-7.05
(211, m,7.10-7.45 (711, m),

WO 2009/001968 PCT/IP2068/062033
-57-

Table 1

Example R Salt
1 -CO{CH,):COH —

2 -CO(CH2).,CO- Na* —

3 -CO(CH,)CO, K* -

4 -CO(CHo)5CO2 Na* -

5 -CO(CH2)2C0:CHs _

6 ~CO(CH3),CONH(CH3);0H —

7 “COCH,SCHCOH : —

8 -COCH-SCHzCO,CH3 —




7.56 (111, s),9.76 (11!, br). 20 Exanple 33

(7-Chloro-1-[2-met hyl-4- (2-met hyl - benzoyl am no) - benzoyl] -2, 3, 4, 5-

t et rahydr o- 1H benzo[ b] azepi n-5-y1) f met hyl - (5- net hyl- 2- oxo- 1, 3-

di oxol - 4-yl - net hyl ) - am nol acet at e hydrochl ori de

4- Br ononet mydl20b9/0vedeRy| - 1, 3- di oxol -2-one (0.12 g, 0.61 26Turmbldoswds added to
an acetonitrile (5 m) solution of 7-chloro-1-

[ 2- met hyl - 4- (2- et hyl - benzoyl am no) - benz®81] - 2, 3, 4, 5-t et rahydr o1H benzo[ b] a
zepi n-5-y1 met hyl am noacetate (0.30.g, 0.58 mmol) and triethylamne (0.10
m, 0.69 mml), and the m xture a1t} {CERtERSMom t enperat ure over

ni ght. The reaction m pfdsge Wgg 30 concentrated and water added to the
resi due. The m xtureﬂW&—d—h@—*ﬂ—a&-@T—uﬁd—m th an
aqueous saturated sodi uf chl o PEER3EN%HERClnd dried over—sodi um sul fate.

After filtration and concentration, the residue was purified by silica gel
chromat ography (n-hexane : ethyl acetate). The resulting 35 residue was

di ssol ved in ethyl aee%—ﬁ;e—ﬂag—ﬁd—haﬂﬁem%—&aehd—mgf
2009/ 001968PCT/ JP2008/ 082033 “COCH:214CHs -

11 -COCHC! -

12 Ha -
i,wifﬂcié”a

13 (\NH 2HCI
A
14 i/ (\N«CHQ,
N

15 -CO(CHy)aN(CHz)2 HCI

2HC

16 -CO(CH2:CI —

Y )

18 -COCHoN({CHz)CO,CH(CHy)CI

19 -COCH:N{CH3)CO:CH(CHy)OCOCH; -




-55- ethyl acetate was added thereto to form hydrochl oride and then
crystallized. The resulted crystals were collected by fi Itrati on and
air-dried to obtain 90 ng (23% of (7-chloro-1-[2- rrethyl
(2- nmet hyl - benzoyl ami no) - benzoy1] - 2, 3, 4, 5-tetrahydro- 1H
benzo[ b] az &8 HIBWHF[ met hyl - (5- met hy1- 2- oxo- 1, 3- di oxol PETWZOOS’OGZ"”
nmet hyl ) - am no] acet at e hydrochl ori de as \é\{(r]éte powder. Melting point:
162. 0- 163. 6C 114- NMVE (DVSO-d6, 100C) dppr 1.75-2.15 (41!, m, 2.08(31!
s),2.37(61I S),2.45-2.55 (31!, Hpid 3(c$§tﬂuﬂe912(61' m, 5.95-6.05
(1H M, 6 85705(2|—lrﬁ +—10 45 (7H—m . 75

Example R' Salt

20

21

HeC CH,

22 -CO:CH.CI -

23 -CO-CH,l -

24 -CO,CH,OCOCH; -

25 -CHoSCHs -

26 -CH:OPO(OH)z -

27 -CH,OCOCH; -

28 -CH,CONH(CHg)Cl_ -

23 CONH{CH,)N*(CHa)s CI -




(11',s),9. 78(1H, br). Exampl e 34
(7-Chloro-1-[2-nmet hyl-4-(2-nmet hyl - benzoyl am no) - benzoyl1] -2, 3,4,5- 15

t et rahydr o- 1H benzo[ b] azepi n-5-y1) [ 4- (2, 2-di et hyl - propi ony1l) -

pi perazin-1-yl]acetate hydrochl oride

1-{7- Chl or &0 20500088 hy 1- 4- ( 2- met hyl - benzoyl am no) - PCT/JP2008/062033

benzoyl ] -2, 3, 4, 5-tetrahydro- 1H benzo[ b] azepi n- 5-

yl oxycar bonyl met hyl ) - pi per azi ne d _i hydrogWht oride (200 ng, 0.31 20 mmol) was
di ssolved in pyridine (2 m). Trinethyl acet Ichlorrde (0.1 m, 0.75 nmmol)
was added thereto, and the nlxtuF?‘%ﬁslg '¥ &% room tenperature for 20
houLsd EthK| acetate Eﬁﬁnﬁgdqﬁ to the reactlon anture a@gnahe glxture was
washed with a copper—-stit-st-e-—geeeaus —aRd—a—saturated-sodi um
sul f at e aqueous 25 sol ut? on sQQ@QﬁJﬂ&kﬁ%ﬁogpﬂ:‘ ver anhydrous sodi um
sulfate. After filtration and concentration under reduced pressure, the
resi due was purified by silica gel flash chronatography (ethyl acetate :

nmet hano1=100 : -)98 ) ctoncentTat ed under
reduced pressure and asﬁN hygggg%bbtﬁﬁgyﬁgHQﬂ?%}rﬁﬂﬁetate 30 solution (0.5
m) was added to the ethyl acetate solution (2 m) of the residue. To the
sol ution was added diethyl ether, and the resulted precipitates were
collected by filtrationgand drTed topetayn 70 ng of —

{7-chl oro-1-[ 2- met hy1- 4- ( 2- t@y benzoyr yemy

benzoyl] -2, 3, 4, 5-t et rahydr o- Nzofb]l a

di net hyl - proplonyl) pi perazi n-1-yl]

qcet ate hydrochlorlde as mhlte - 56-

powder. Melting point. _194- 195C 14 I (9H, s),
1.6-2.2 (4H, m, 2.33 (3H, s) 3H3 2.7- 53.0 (1HCim, 3.44 (8H
brs), 4.0-5.0 (311, m, 6.0- 6 7.8 (1011, m, 10.29 (1H s).
Tabl e 1 shows chem cal fornul Cbnpounds obtained in Exanples 1 to
34. WO 2009/001968PCT/JP200 -57- Table 1

HCI

/?\,N(\Nj%:fcr-ra

Example 35 to Example 104
The - compounds of the following Examples 36, 37, and 63
5 were prepared in the same manner as the above Example 1, using
corresponding starting materials.
The compounds of the following Examples 62, 64, 65, 66,
86, and 87 were prepared in the same manner as the above Example
5, using corresponding starting materials.

10 The compounds of the following Examples 35, 45, 46, 47,
48, 49, 50, 51, 52, 68, 92, 69, and 93 were prepared in the same
manner as the above Example 10, using corresponding starting
materials. '

The compounds of the following Examples 42, 43, 67, 77,

15 78, 85, 95, and 103 were prepared in the same manher as the above
Example 12, using corresponding starting materials.

The compounds of the following Examples 39, 55, 56, 57,
58, 60, 61, 74, 75, 76, 81, 82, and 84 were prepared in the same

manner ‘as the above Example 13, using corresponding starting



Exanpl e R1Salt 1- CO{CH2) 2CCRH 2- CO( CH2) 2CCR- Na+ 3- CO( CH2) 2CCR- K+
4- CO( CH2) 3C2- Na+ 5- GO CH2) 2C02CH3 6- CO( CH2) 2CONH( CH2) 20H 7- COCH2SCH2CO2H
8- COCH2SCH2CO2CH3 WD 20091001968PCT/ JP2008/ 062033 -58- Table | (Conti nued)

gxgrr_lgl iSRlsal toog%()%%g:HZS( 0) 2CH2CO2CF13 10- CO( CH2) 14CH3 }5%}/%30%03312(: H3 AAO

-61-

materials.

The compounds of the following Examples 38, 41, 53, 54,
59, 70, 71, 72, 73, 79, 80, and 83 were prepared in the same
manner as the above Example 15, using corresponding starting

5 materials,

The compound of the following Example 91 was prepared
in the same manner as the above Example 17, using corresponding
starting materials.

The compounds of the following Examples 88, 89, and 90

10 were prepared in the same manner as the above Example 19, using
corresponding starting materials.

The compound of the following Example 40 was prepared
in the same manner as the above Example 24, using corresponding
starting material,.

15 The compound of the following Example 44 was prepared
in the same manner as the above Example 28, using corresponding
starting materials.

The compound of the following Example 94 was prepared
in the same manner as the above Example 32, using corresponding

20 starting materials.

The compounds of the following Examples 96, 97, 98, 99,
100, 101, 102, and 104 were prepared in the same manner as the
above Example 34, using corresponding starting materials.

Table 2 shows chemical formulae and the physical

25 properties, such as NMR and MS of the compounds obtained in
Examples 35 to 104.

Table 2

cl Q



CHLIse2' S HL) B2l (WwHG) g 280 (W'HE) g0
SO {wWHL) 198e(W'HS) L¥0V (W'HS) 0652
(W'HZ) 9242 (s'He) vre (s ‘He) 1e2 (W 'He)
- 8¥S 2202 { W 'Hy) 81~ * wddp ( gp-eusniod ) HIWN-HL EHNOQOFEHOIOD- 7

(g‘HL) 001 ‘(W'HOL) L2v9(w
HL) 0926 (W'H) 9666 (wHe ) 002 (W 'He)
- £09 tged (W'HY) 1'2-€'1 - wddp ( 9p-QSnGg ) HINN-H 1 {HO)OJOHO0D- o

(g 'HE) 286 (1 HE) g8 (S 'HIE)
952 (W'HP ) g2 (WHE) €214 (W'HZ) 12
49 (WHL) 1'966 ' (ZHE9=" 1 'He) L'E(zZH69=r
THE) 62 (WHE)erae(s'HE)BEZ ‘(S'HE) .
SOPLOYOCIPAK 025 282 (W 'Hy ) 229’1 - wddp (9p-OSINA ) HINN-HL FHNECHOIOO- 6g

—62—

16- CO( CH2) 3C1 17 31JJ' CH3 N

(g'HL) 2e6‘(s'HL)
o5 (WHL) g 412 (W'He) 12899 HL) €9
{W'HL) bogs(WHZ) evP0e ‘GHEEL ZHYO=r
‘PRHE) 62 (W'HE) £252 ‘(s‘Ho)iez'(w
— 029 ‘Hy ) g2-9'tL (s 'He) 8’1 - widdp {9p-QSNa } HIAN-HL EEHD)DOOHNEHDIOD- 86

_ (AHL) 86 (S'HL) 282 {W'Hp) ¥
€L (WHE) EL 1L (W'HE) 1289 (W'HL) 1'96S
(s'Heleev(s‘H2) ety (WHZ) v+-0e {S‘HY)

- S95 282 (W 'Hy 9222 wddp (9p-OSNA ) HIAN-HI HXOO?HOOHDOD- L€

WD 2009/ 001968PCT/ JP2008/ 062038 TAPB®O08/6620Babl e 1

(JaHL) g6 ' (s HL) 52w
‘W) v2-€L (WHE e 212 (W'H2) 12489 (W'HL)
0'96's (W'HZ) p¥-0e(W'HE ) seecg (Ww'HB)
- £95 teee (WHO) 1'g-2') - wddp (9p-OSING ) HIAN-HI H'OO EHON0D- ae

15- CO( CH2) 3N( CH3) 2MC

(Jg'HEY B2 (8 HLYOs 2 (W ML) sv2-0172 Tw
'‘HZ) sor2-se9'(W'HL) 008066 (W 'HL) GL'HGLE
{s'He) 858 (W HL) 08'E-61e (W HZ ) s52-0r'E (s
‘Ho} g2 (W'HZ) gee-ge2 (W 'HY) soe-sL 1 ‘(W :
- L85 'Hr}ol2i-ss'twdde ( 0,001 ‘SP-OSING) HAN-HL BP0 FHD)00- SE

Ies SW HAIN H  eduexy

24- CO2CH20COCH3 25- CF2SCH3 26- CH20PQ( OH) 2 27- CH20COCH3 28- CH2CONH( CH2) 2Cl

2009/ 001968PCT/ JP2008/ 062033 - 59- Table 1 (Continued) Exanple RI Salt

18- COCH2N( CH3) CORCH( CH3) C1 19- COCH2N( CH3) CORCH( CH3) 000CH3 WD

29- CONH( CHIy@NeDMBIE Cl

(Cont i nued)

cN-CH3 NJ 2HCl

(penuTluoD) Z °TgeL



Example R1 Salt 30- CO(CH2) 2CO2CH20COC( CH3) 3 31- 000H2000N( CH3) CH2002CH2CH3
Exanple 35 to Exanple 104 The conpoundsof the foll ow ng

Exanpl es 36, 37, and 63 5 were prepared in the sane manner as the above
Exanpl e 1, using corresponding starting materials. conmpounds
of the fol W(S\/ﬁoﬂgg“"ié}%rrpl es 62, 64, 65, 66, 86, and 87 WBF'E”'E?P'E‘&&?"%I in the
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a) 00 2 WO 2009/ 001968PCT/ JP2008/ 062033 - 75- Pest Exanple 1
The conpounds obtained in Exanples 1, 50, and 52 were used as test
conpounds. Each test conpound, (Exanples 1, 50, and 52) equivalent 5 to 10

ng of tolvaptan, and hypronellose (125 ng) were suspended in 25 nm of water
for injectPH%Borcel ain nortar, to thereby obtai nPSVERAEHEAERHN

equi valent to 0.4 ng of tol vaptan per m_i%f suspension. A spray-dried

t ol vapt an powder equivalent to 60 ng of 10 tol vaptan, which was prepared in

a simlar nmepger f@mbxanpl e 3 of Japanese Unexanmi ned Patent Publication No.
1999- 21241, was suspended in 50 ml of water for injection in a Eorcel ain
nmortar. This suspensi &f vEEPEIPER RPrepred- 1| BFATPLAS wht 30 f ndj REe¥eTn,

preparing a gssPeRsSites: Yompoirdds. dri ed powder equivalent to 0.4 ng 15 of
tol vaptan per m of suspensi on. The follow ng tests were

conduct ed to exani ne B JesF cAsPorpei SF*EERL®T ds P 32} sHBRHYPLARE Mal e
rats (body webght :m@bsruttol88pthn,t hat hgskdaranoseprizsechgdf wbew dsispenadout 18
hours were qu_ed as test ani rrgl S.. The above sus eneéi ons were each_ 20

adni ni st er ed*By?¥ Sc 8l BeeF HoMidHISEFE" IR GsP%‘if LB RFPhr Tt dhereby

adm ni strati optain & dusperfiod. bgqiivadignef tboays wej gift topvashsn pgr lmhyodf

t ol vapt an per kg of body wei ght. The bl ood sanples were collected fromthe
jugul ar vei n®UtREP PPyht diethyl ether anesthesia at the time of 0.5 hour,
1 hour, 2 hours, 4 hohr sprdy-2ridbuteslvaphan Spdwiers elraterlenatt ¢o d0smagof The

serum copgcen i of.. &t ol vapt . er % by Hﬁ’ g
UPLC- M5/ (%éﬁa‘{rpg'a' wnich v4¢ pﬂﬁé'@%/e@ﬁaa\gg%ﬁh]%?aco |‘%§Sf)c pa alge?e?fs wer e
cal cul at ed f fapanedse r UnegardnedhePatestl t Bulakicagthonn Ko t HE9P 02124 ngwasbl e.

WO 2009/ 001968ECHalB20084PGA0S2 waterd for TeRi&tioheh FPBHAUNM: A\ Mortar.

This suspension was diluted three-fold with water for injection,
preparing a suspension of spray-dried powder equivalent to 0.4 mg
15 of tolvaptan per ml of suspension.

The following tests were conducted to examine the oral
absorption features of each suspension. Male rats {(body weight:
about 180 g} that had been deprived of food for about 18 hours
were used as test animals. The above suspensions. were each

20 administered by forced oral administration using a sonde £or oral
administration at a dose of 2.5 ml/kg of body weight, producing 1
mg of tolvaptan per kg of body weight. The blood samples were
collected from the jugular wvein under 1light diethyl ether
anesthesia at the time of 0.5 hour, 1 hour, 2 hours, 4 hours, 6

25 hours, and 8 hours later after dosing. The serum concentrations
of tolvaptan (ng/ml) were determined by using UPLC-MS/MS (Waters).

The average pharmacokinetic parameters were calculated

from the results. The results are shown in the following table.



(nhr/nE) C.. (ng/nm) Trmm (hr) MRT. (hr) Tol vaptan 80.9x28.5 26.4x12.9
1.500.58 2.95x0.35 Exanple 1 96.1x18.1 16.2t4.8 2. 00x0. 00 4. 45x0. 64 Exanpl e
50 117.0x26.1 21.63.0 2.00x0.00 4.78x0.40 Exanple 52 78.841.7 11.6x11.1
2.67t1.15

WO 2009/001968 PCT/JP2008/062033
-76-
Table 3

AUC. Crax Trax MRT.
Tolvaptan 80.9x+28.5 26.4x12.9 1.50=0.58 2.95+0.35
Example 1 96.1+18.1 16.2+4.8 2.00+0.00 4.45+0.64
Example 50 117.0+26.1 21.6+3.0 2.00+0.00 4,78x0,40
Example 52 78.8x41.7 11.6+11.1 2.67+1.15 9.10+7.98

MeanzS.Db. (n=3 or 4)

Table 3 reveals that, when administered in wvivo, the
test compounds indicate smaller Cmax than tolvaptan and the

5 maximum drug concentration times (Tn.) of the test compounds are

delayed compared to tolvaptan. Consequently, the test compounds
have prolonged effects.
Test Example 2

The compounds obtained in Examples 74 was used as test

10 compounds.

The test compound, (Examples 1) equivalent to 10 mg
of tolvaptan, and hydroxypropylcellulose (5 mg) was dissolved in
25 ml of water for injection in a porcelain mortar, to thereby
obtain a solution equivalent to 0.4 mg of tolvaptan per ml.

15 A spray—dried-tolvaptan powder equivalent to 10 mg of
tolvaptan was suspended in 25 ml of water for injection in a
porcelain mortar, to obtain a suspension of spray-dried powder
equivalent to 0.4 mg of tolvaptan per ml of suspension.

The following tests were conducted to examine the oral

20 absorption features of each suspension and sclution. Male rats
{body weight: about 160 g) that had been fasted for about 18
hours were used as test animals. The above suspension or solution
were each administered by forced oral administration using a
sonde for oral administration at a dose of 2.5 ml/kg of body

25 weight, producing 1 mg of tolvaptan per kg of body weight. The
blood samples were collected from the jugular wvein under light
diethyl ether anesthesia at the time of 0.5 hour, 1 hour, 2 hours,
3 hours, 4 hours, 6 hours, 8 hours and 10 hours later after

dosing. The serum concentrations of tolvaptan (ng/ml) were



9.10x7.98 MeanS.D. (n=3 or 4) Tabl e 3 reveal s that, when

adm ni stered in vivo, the test conpounds indicate smaller Cnax than

tol vaptan and the 5 maxi mum drug concentration times (T=m of the test
conpounds are deI ayed conpared to tol vaptan. Conseguen

corrpounds |6qpb¥§)nged effects. Test Exanple 2 The C%L&%" uh‘%%gﬁ?al ned in
Exanpl es 74 was used as test 10 conpounc The test conpound,
(Exanpl es 1) equivalent to 10 ng of tol vapt an, and hydroxypropyl cel I ul ose

(5 ny) was diseRiRed ivy 48idyd vet.cvas afs f(WétéI@i)eCtl on in a porcelain rmrtar
to thereby obtain a solution equivalent to 0. of tolvaptan per 15 A

spray-dried tol vapt an%vﬁi'éi‘a%ﬁu?}i’;aﬁ“@ﬁf’k%??tfﬁ ‘Ei‘i‘e'cleb'ﬁv?;{ﬁ%rf’%é’lgtﬁdpended
in 25 m of yednehnéOofedudjteCt irR8 idbud tPOdte |shiohn N LthE , £d1QowDidiitabae.,
suspensi on of spray-dried powder equivalent to 0.4 ng of tolvaptan per n
of suspension. The follow ng tests were conducted to exam ne the oral 20
absorpti o, features of each suspenS| orramld sol ution. Ml e rats (body

wei ght : abo trag; &een frasteg_for apout {8 hours wWepg USed as

t est ani nal 5. TeFheCompavd u(srpeg;}&n or sa.lgmu)on vvere(each adm m%gzred by
f orced oral Fatmnistratt+on LIDI Il_y sonde—fot a—adntni—sttattomr—at—ajdose
of 2.5 m/ky_of™H8EA"25 Weight:? ‘p?ro ucttrd*it-fy of w00 an n.z-\'r%"k%q)f body
wei ght. The b mdplsbaml es werel1sal | ect ad.dss0m t he 4.ogular vyei s.20ad61 | i ght
di et hyl ethlg gslén ? at " the time of 0.5 hour, I hour, 2 hours, 3 hours,
4 hours, s d and 10 hours later after dosi ng. The serum
concentrations of tolvaptan (ng/m) were WO 2009/ 001968PCT/ JP2008/ 062033
- 77- determ ned by USTMeUBLLQ‘é\@a&/F ?{%era% en administered AR Y6520fhe

phar macoki neti c paraneters were culated fromthe results. The results
are shown i nmatiaamo|drydi ﬁgnegngr@tion ftime (Tpx) of the test compound is

10 delayed compared to tolvaptan, and that the mean residence time

(MRT} of the test compound is longer than that of tolvaptan.
Consequently, the test compound has prolonged effect.



5Table 4 AUC.0 C.=. T MRTm Test Conpound (nghr/m2) (ng/m) (hr)
(hr) Tol vaptan 92.4-227.0 26.9-211.6 1.00-20.00 2.96-20.47 Exanple 74
79.0-215.6 14.8-26.4 4.00-21.41

-78-
Claims
1. A benzazepine compound represented by general formuia (1)
0—R!
Cl
N (1)
0 0 CH3
H3C

=

wherein R1 is

a peptide residue optionally protected with one or more protecting groups;
or a salt thereof,

2. The compound according to claim 1, wherein, in formula (1), R1 is a peptide
residue selected from the group consisting of: sarcosyl-glycyl, glycyl-glyeyl, giycyl-
sarcosyl, glycyl-alanyl, alanyl-glycyl, sarcosyl-sarcocyl, glycylphenylalanyl,
phenylalanyl-glycyl, phenylalanyl-phenylalanyl, glycyl-glycyl-glycyl, N,N-
dimethyiglycyl-glycyl, N-methyl-N-ethyiglycyl-glycyl, sarcosyl-glycyl-glycyl, and N,N-
dimethylglycyl-glycyl-glycyl, each of which is optionally protected with one or more
protecting groups; or a salt thereof.

3. The compound according to claim 2, wherein, in formula (1), R1 is a peptide
residues selected from the group consisting of: sarcosyl-glycyl, glycyl-glycy!, glycyl-
sarcosyl, glycyl-alanyl, alanyl-glycyl, glycyl-phenylalanyl, phenylalanyl-glycyl,
phenylalanyl-phenylalanyl, glycyl-glycyl-glycyl, N,N-dimethylglycyl-glycyl, N-methyl-
N-ethylgiycyl-glycyl, and N,N-dimethylglycyl-glycyl-glycyl, each of which is optionally
protected with one or more protecting groups; or a salt thereof.



5.22-20.51 MeanS.D. (n=4) Tabl e 4 reveal s that, when
adm ni stered in vivo, the maxi num drug concentration tine (Tnrm) of the test
conmpound is 10 del ayed conpared to tol vaptan, and that the nmean residence
time (MRT) of the test conpound is | qpger than that of tolvaptan.
Consequently, the test conpound has prolonged effect. - 78 - Clains 1. A

benzazepi ne r I r . 0-R1 rein Rl

s 2 pabt i ack PRaRCa Rl BRERNEtoI o dBhEha e Reltebsind shmabuop o LR

gr oups;1 or aphaamnbcdlogically accéptablesalbiieeesfdang aqitdirnaicbdgidaliym 1, wherein,

in formul a i%éé Rl is a peptide residue selected fromthe group consisting

of : sard¢seplarie dilyent andjertargeycyl | gl ycyl sarcosyl, glycyl -al anyl,

al anyl - gl ycyl, sarcosyl -sarcocyl, glycyl phenyl al anyl, phenyl al anyl - gl ycyl,

phenyl al anyl - phenyl al anyl, gl ycyl -glycyl -glycyl, N, Ndinmethylglycyl-glycyl,

hl—ﬁ_t hﬁ.h Nl-e'lt'rhfyblbdarynadl eu?iba}:pﬂeplaw'rorxmdh o;'@m_(tqﬁlajmwm_iciﬁaﬁsed asa i with
, Ndi et cyl - cyl - cyl, each o ich is optionally protected wt

one or Yﬂ?%gﬁ%%ﬁt@@?ﬁt%b%ﬂ? 8[}@5?‘18? icagent, gplatglet aﬁ%"%'%ﬁﬂ&fﬁﬂ accor di ng

to claim?2, wherein, in formula (1), RL is a peptide residues selected from

the group consisting of: sarcosyl-glycyl, glycyl-glycyl, glycylsarcosyl,

gl ycyl -al anyl, al anyl -gl ycyl, glycyl-phenyl al anyl, phenyl al anyl - gl ycyl,

phenyl al anyl - phenyl al anyl, gl ycyl-glycyl-glycyl,

N, N- di nnet hyl gl ycyl -gl ycyl, N-nethyl N-et hyl gl ycyl -gl ycyl, and

N, N- di met hyl gl ycyl -gl ycyl -gl ycyl, each of which is optionally protected

Wi th one or nore protecting groups; or a salt thereof. - 79 - 4. A

pharmaceutical preparation conprising the benzazepi ne conpound of claim1

or a pharmacol ogically acceptable salt thereof, and a pharnacol ogically

acceptabl e diluent and/or carrier. 5. The pharnmaceutical preparation

according to claim4 which is used as a vasodilator, hypotensive drug,

aquaretic agent, or platelet aggregation inhibitor.



