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WD 2009/ 001968PCT/ JP2008/ 062033 - 1 - DESCRI PTI ON
BENZAZEPI NE DERI VATI VES USEFUL AS VASOPRESSI N

WANDACNGSTS The present i nvertT/mre008/062033

relates to a novel benzazepine 5 conpound and a

phar maceuti cal preparati on. BACKGROUND ART

Tol vaptan represented by the followng formula (2) is
a known conpound, and is ABSCORABEHONf or exanple, in

U S. Patent No. 5,258,510 (Exanple 1199). OH 10 C

(2) BENZAZEPINE DERIVATIMSt BPEHUS A ORACRRFSBEN PYEREANTIEES g
vasopressi n ant agoni st havi ng aquaretic efficacy

(Gircul atl 107 p.. 269 269 2003)). However .
bocause. of e Sreserty nfSabiot alabes, B9 /A fogel, Benzazepine
rompbead ami tahgha:hﬁad:altﬁ.@ﬁﬂ.l prepacaties.from t he 15

gastroi ntestinal tract, Me f orm and

adm ni stration route areB m t he vi ewpoi nt

of nedi cal bl eadtENreptBSesieaE 3pwBB! fol1cwimVeBHEa (2) is a
that can maintain_for a long period of tine the bl ood

keoun SPMRINGapaRY Thabisclgses. pfer icxemphe. gBsit-&g Patent No.

rgh@ggagfyl\l\}iEm}n&\lgffﬁgs) has been desired. 20 DI SCLOSURE
An obj ect of the present

invention is to proggde a novel benzazepi ne conpound
that has excellent properties, such as the maintenance
of the blo of \tol vaptan for a |ong period

N
H

)

3

Tolvaptan is known to be useful as a vasopressin
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
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.

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
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
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phar maceutical effects. The present

WO pweit1wss carri ed out extensive research to ORET/TRME8/062033
- the above problem and as a result found that

benzazepi ne conpounds represenked by general fornula

(1) have WD 2009/ 001968PCT/ JP2008/ 062033 - 2-

excellentt pnopgetiees,suchc hsathe aindienagnence miarmaceutical
e I t h g [ .

BRPCCBEBF 1R aBhLE Shotegh S8y orotbeallEEE| £ Hono perioa of

;tnimeem tihev dotdyon 'mmpbesenaaamantmehehia@am apcomglished

bov %ﬁ %§ 5T, resent i nvention provides the
SFF V\ﬁ’rhg 8¥%p|’h’é E8¥pounds, and phar naceut i cal

pr epar at i OTRe Cpx¥stinti Afvéme oio provides stievEollokings 1
to below Item 1, A benzaze ine co ound rggresented

Bﬁnéﬁﬁ%?’aﬂe £SFRAPAAS 1 2nd; ghapiaceyf 11?@ i BrePTYPuipnss containing
the l¢ohpounts’ shown {nl-THems 1G@o(§ﬁ@lowc(]?2 QVOUP

wherein nis an integer of 1 to 4, R2 is - a

Ayaroky 6r89§za%%8¥29 gomevwndzﬂqaaﬁyeaF%%dnbﬁﬁm@ﬁail§ormula (1)
substituted with a hydroxy group, a | ower al kanoyl

group, a |lower aIka‘UﬁFoxy group, a |lower

alkoxycarbg@ | 0X aup, a 15 cycl oal kyl oxycar bonyl oxy

gr oup, i -2-0xo0-1, 3-dioxol -4- yl; or (2-3) an

am no group optiomally/substituted with a

hydr oxy- | ower arkylygroup; (1-2) a -COH)(CH2), - NR3R4

group wherein mis @n integer of 0 to 4, R2is a

hydr ogen atom or g ‘ al kyh gromp, R4 is (4-1) a 20
hydrogen atom (4-2) § er Hl kyl| group optionally
substituted w th gpb gt'om ower al kyl am no

group, a |ower aIkoxycarbonHI or

5- net hyl - 2- oxo- 1, 3-di oxol -4-yl; (4-3) a | ower

al koxycar,bonyl ou ptiopally substituted with a
LE Fﬁﬁéﬁ Ryt 6ﬁ1aaglf%i£r°fal(9<ahb %)&5‘ d?oup, or
5- (BRI lar 2€0XPeR,)3-COlB gowPlwibrvlin R3ignth I%t@gurf@fnﬂ to 4,

a,5- to 6-nmenbered saturated heterocyclic ring
Bon%ﬁrﬁ} R3 anbyderio 9EQER: ot Fred), até@@?ﬁeﬁlKﬂﬂﬁthﬁﬁp optionally

Rlbs PO & %hoa%&fb@ Bp Rda DQRfr dhk8RbYY foup, da lower

a nitrogen atom or oxygen aton1 the heterocyclic ring
BdkARCY LY @I9upe 18 6BPETY #RRo¥RcOdIgY3oXy dgroup, a

cycloalkyloxycarbonyloxy group, or 5-methyl-2-oxo-1,3-dioxol-4-

yl; or (2-3) an amino group optionally substituted with a
hydroxy-lower alkyl group;

(1-2) a -CO-(CHZ),,,—NR3R4 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
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 alkanoyloxy group, or 5-methyl-2-oxo-1,3-
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
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-3- optionally substituted with (4-4) a | ower alkyl
group optionally substituted with a hydroxy-I| ower

wW@Rkwong19e6 oup; (4-5) a | ower al koxycarbonyl grPCpJIP2008/062033

(4-6) an al kyl carbonyl group (optionally substituted

on the alkyl group with a carbagxyl group or a |ower 5

al koxycar bonyl group); (4-7) an aryl carbonyl group; or
eptgdnal fwurspbstibaregd wjitbugs-4) 4 ﬂ.—c@)eraalkyl group optlonally

- Q- 0 vvher teger
PIP5E T My AR BwEr ke g 40 ver
alkoxym‘ﬂmnwl booe ; ad4v\<-,r)?I) ghoalkyldarbodyl agroup (optlonally

erein |s an_int eger 1to
sbstFLRel goy fnd B 0By vin J SRrbBHTE StR Ay & Lover
gmuﬁycam)n@i gBoap LAl (- baZeFryRidepongl Ogifour o (4-8) a
| ower al koxycar bonyl | ower al kyl group; (1-5) a -COR8
§P5§b° é'iﬁr%l’is (8-1) an al kyl group 15

i 10kl ycéubéﬁzl)t L RO NRPKP JrBap GairednOp) i8 &iPViteger of 1
anoyl oxy roup, or a phenyl group (substituted w th

$°d14 hyRIr 8%ya phergi @ljyéx JrefRu@idnRutiscid LAWeR yalkkpgycarbonyl -

S bREP S AE pal ly substituted with benzyl groups,
8 ov\lgr %Egl' group), (8-2) a lower al koxy group

sublsﬂ)t @ e60W € )a- ¥R’ ogmumtvmﬂreanl @wes a0 integer of 1 to 4,

?SEEg”Q%( 'ogéérqegl;‘r’ﬂdgxpogép ,&oﬂygﬁ@yﬂ?%pgﬁiﬁ@ﬂ F;;%'o%y’ and R’ is
@r capboxy - loef) adkybvgaroupl.kpk grawers abkoxycasbnyilt hower

%FL U{E sel ect ed fromthe group consisting of |ower
E}’ t TR groups, a di hydroxyphosphoryl oxy group, and

| o(/\BJrs )alak agoyRxrogpo umeramd R25(sl -(B) 1anamnaXkylagrdupr

tlderes ue tional p ected with ope or re

Gpbt i PetsEatef A e heh e prdin, oan Sower g 1kaRoy oxy
@%ﬁpwwlr af phedliyN0gtsup {(@bstiviesEivithi 8 dDiyadoky( 1),

is a up selected fromthe group consisting of:
PEGSP}GSP@%PXYB gregpH inMBieh nthe inydzpxy geqyns gFe opgionally
4ubs Ot &a VA'hebenFPL igrotpsal k¥d HneuwBr & 1%;‘]:0%@)”0(8 2) a

acid or peptide residue optionally protected with one
GowABr 2Lt SEPIRgSEpShifattedr with 3 thalpgeporton s @émlgwer

FIRaR RO Graney” ST ddyhik6Rimnostieiryt Oy | e (633) o
RYpidpy | groupy| orN( fret hyd JN%%@NW@I group;

N- (rf_té'l)y la' hioRL pgilg}ly %\fjoup NéHFEt,Mu'tQI‘de}_é/ﬂ o 3@9%|up Belected from

the group consisting of lower alkylthio groups, a
dihydroxyphosphoryloxy group, and lower alkanoyloxy groups; and
(1-7) 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 a group selected from the group consisting of: -CO-(CH;)n-
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 3. The compound according to Item 1, wherein, in formula (1),
R! is alanyl, sarcosyl, N-ethylglycyl, N-propylglycyl, N-methyl-N-
ethylglycyl, N-methyl-N-propylglycyl, N-methyl-N-butylglycyl, N-
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met hyl - N-pentyl gl ycyl, or N-nethyl-Nhexylglycyl; or a

w@epbioaiwes esi due sel ected fromthe group consiBCT/MRR0EK 62033

sarcosyl -gl ycyl, glycyl-glycyl, glycyl-sarcosyl,

gl ycyl -al anyl, al anyl -glycyl, _garcosyl - sarcocyl,

gl ycyl - phenyl al anyl , phenyl al anyl - gl ycyl, 5

peehyl N-penitypbeyyyh) oty N-mgtyeliN-glexylbigtyrylor a peptide

N, Ndi met hyl gl - gl l, e

ReRBATg 1o ReBe kg Er g Hteiopeyp canriasipeopye,sampEyrotycy,
angc NyicyRt, hyl gty dar@ox gy | - glyeyil-alaagh, cdiamMyiichiyeyl,
optionally protected wi_th one_or nnrepgrotectln

§PEERRYLsiargosyl s ShedoPhenylalangls ﬁEY%%lﬁéﬁfﬂﬁachYl
§ﬁéﬁ{rﬂémsﬁloghéﬁﬁl§la:mer gwcyl ﬁymbgy@j, Ri-is a

pept1 de residues sel ected fron1 %@ up” consi sti ng
Yy

Gfhe Sy Ll LopbegrL . gi-pephy bt Hgin ly@yl %mdsy parcosyl-

%EZ jfa %ﬁl F’%Ww ‘ﬁ%’%‘e}‘gﬁ‘%ﬁ@%@ phe 1, each of

ghyglyl J-sglqzxty.bngllwwromctﬁd withli onst h>}1 gbyeyprcgiwdzylng groups;
N: egcyI gl ycyl, and

ﬂFKg Jt%l}#%%yc‘;%r gl ycyl -glycyl, each of which is

dmemomal'me mmpeunédamdﬂdmugetor Imne3.prvdtee:euhng1n formula (1),
fgoups; or a.salt thereof ?éﬂ%% harnaceutlca 4 £-

%r raatPe8ﬁ1%%r?b‘?~°1 U tHRCH o HRe Frptugngtsting o
shegody DIglycpiar geee) Y1y @IYE¥I4§®k30§?11 dﬂyﬁﬁegﬁlanyl.

harnaco i cal l cce i Luent and/
RS B M e A 2 e I [N
%ﬁéﬁyﬂamﬁo hbAW 81 MY} 1Ch gl ey esl Rsy1a g1 g6t Iratmr

ypot ensi ve aquaretic agent, or platelet
58P ERRL G Wein A EeY by N-methyl-N-ethylglyoykpglyqyl, and N.N-

@i ffgﬁcytlhﬁlﬂéﬂ’-&?lyﬁ}lg e88eR| of QiAehaik Qp@l%n%'i@y

as fol nthis specification, th
prprecteshwithy eperer tkpreCcprotecting SFoypPher oF st Salt thereof.

IPEE She* BraRARREy A R LT Ymp iR (¥ iGazepine

gowpound rofpridemody br n plriagologlical kyp macepfable salt thereof,
30800 3ol 8L el lackBLRGRYL | o AMaRNENANSY carricr
anp or noy

Xy groups 1nc e stra g
dtehrancﬂhd ﬁﬁafmaddutncylogyegﬁnandsn aocording to Item 5 which

TSy DRSS RS el i SRS o, o

@1heéaémnAgyﬁ¢ggtmum 1nﬂMBI&6@9/001968PCT/JP2008/062033
-5-

Specific examples of the groups in general formula (1)
are as follows.

In this specification, the term "lower” refers to "C;”,
unless otherwise specified.

Examples of lower alkanoyl groups include straight or
branched C, ¢ alkanoyl groups, such as acetyl, n-propionyl, n-
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-butyryloxy, isobutyryloxy, n-pentanoyloxy, tert-
butylcarbonyloxy,.and n-hexanoyloxy group.
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Exanpl es of | ower al koxycarbonyl oxy groups i ncl ude
al koxycar bonyl oxy groups in which the al koxy noiety is

wa2abpaioght or branched Cl-6 al koxy group, SucPhCESP2008/062033

met hoxycar bonyl oxy, et hoxycar bonyl oxy,

n- pr opoxycar bonyl oxy, i sopropogycarbonyl oxy, 5

n- but hoxycar bonyl oxy, i sobut hoxycarbonyl oxy,

tertbut hoxgxamﬂnhny Iocfxypweeca]mmdyca;tbamjomw @tyups include

BRSNS Lexn TROBRILY' RSBy 1o o seratent

3rmaf5:yd:h¢ue L | axyeaf kgm)aboxyucﬂ(&(mhesy@érbonyloxy

cIoaIk | oxycar bonyl ox roups incl ude
BPYEF ;04 bo%;ﬂ”%BE%}/”%FBE QY 10X &ﬁ°Pﬁ‘éP°xY°arb°nY1°xY '

ey bhERbKYdarn§lyxy s BdbatBosysaniioxy otdrt SUCh as
g§clopropyloxicarbonyloxy cyclobutyloxycarbonyloxy

OBYHOEY b o¥RG DU hoEYeRNRNHLOFTY cBF bony| oxy.
5&5&9i@§§dﬁf@5ﬁ9@6§9rWﬂéBSént?ﬂgXQéhrbonyloxy, n-

cycl ooct’yl oxycar bonyl oxy Exanpl es of

bery bokxksarhonydayy . g*@h%ﬂ-ﬂ&i’@@l@wdlowb kgna g} eyl
LRYDSoL a@yogglggg cycl oal kyl noiety is a C3_8
SR AR

gro uch as cycl opropyl car bonyl,
cycl obut y| Ezampled ofc gytdpaityllocycbohehyloxy groups include

%ghgg@%ﬂrog}%%%%ﬁéilWl&& 'g‘%%%Bt le.r(l: %r(hblocqﬁy theand lzoalkyl moiety is

5oy’
al koxycyrlmaikyil ngroute, smbalghtcynldpr@pymeﬂyéﬁrubnylbayy

PR aB PR s Rt B PP BB ytony.

w@ibh@:ey%xyamabu&myy icyeReRéyt yhoxycaeBeRYL s X and
n- hexyl ox |sohexyloxy, 25 and 3- net hyl pent yl oxy.

EYSﬁﬁP%EY PERY198wer al kyl groups i ncl ude

strai ght ogxGhple@# Efcbodl ipilcadboHps éh?dﬁ;fég i8Beud®
t hree h%dro groups such as_hydroxymet hyl,

TYR}ER ony} . gyRNRS yidt Wiich Sth%WFéS?%]ﬂb]sWOle‘:Y is a Cs-s
QM%Op)éhhA' by &826% h caPodhy130 cyclobutylcarbonyl,
g?ﬁydroxybu yl cdl%ﬁtﬁ%l- EJ%rgxyetr%/ CYCIobutyScarbony

syR}dpenikaanponys, ¢xekabextrdggrbonyl, cycloheptylcarbonyl, and

droxypropyl 2-nmet hyl - 3-
%¥§3g§8€§ &%ﬁ%n %d 2,3, 4- trlhydroxybutyl
Exanpl es oExampbes a:lfky.bwgr cajexyngirodps sincliuglet straight or
ran 1- I S c yl I
RPN i RGAY o B ARSI epBh peproveny.

ssopbapoty. m-mm:ubgj( mefbuza&g/ oe?ﬁ@amwpzawmmgs n-
SRV RRor PRy ol esPoREY Lyt ATOREYIHENydonexyloxy.

%huOBLﬁékhyiﬂewtymexybron1ne and i odi ne. Exanpl es of
| ower al kyl am n

roups _i ncl ude an1no 5 ou
subst | t ut CBSAFPHED RE PIFQRY AMETGRLKE] $roliHen dackyde straight

VK BraBEReD T, - éd@hyﬁsgf&idEYhaﬂlﬁ@ oxﬁat hyl @AF8& hydroxy groups,
n- propyl am no, isop roh¥lan1no - but yl am_no,

tséﬂt"f'l Bﬁtk}Y‘%ﬁﬁ’WB‘etHYbe wyﬁﬁoﬁzet%xyli élﬁﬁdﬁ@xYethYl 3-

_ OBy, 2d beahﬂm:&%rogyln pfr@rawo&gbaeyl 3,4-

dl-nbu yl am no, 'di - n-pentyl am ho hexy am no,
ni#yﬂﬁgxybutyl 1,1- dlmethyl 2- hydroxyethyl 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;.¢ alkyl groups, such as methyl, ethyl, n-propyl,
isopropyl, n-butyl, isobutyl, tert-butyl, sec-butyl, n-pentyl,
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10 et hyl am no, N-ethyl-N-n-propyl am no,
N- et hyl - N-n- but yl am no, and N-net hyl - N- n- hexyl am no.

wax@apbwss of | ower al koxycar bonyl groups i ncl uBeT/JP2008/062033

al koxycar bonyl groups in which the al koxy noiety is a

strai ght or branched Cl-6 al kogy group, such as

nmet hoxycar bonyl , 15 et hoxycarbonyl, n-propoxycarbonyl,
isopemiprixy aaopenyyl, m-hextydx ytsohExyll,, and 3-methylpentyl.

i sobut oxycarbonyl , tert-butoxycarbon . S
secbut oxycg’f%'%%s, °f- %8?1?%?%&85‘%6%%‘?‘1‘* fluorine, chlorine,
beopems ylamdy dadhnayl , nhexyl oxycar bonyl ,

i sohexyl oxycar bonyl , and 3- methyl pentyl oxycarbonyl. .
20Bxanpl osE ORISR el EHet ALIFAAA R URS) dAFLUS i
Gebtips dubdrandic8d wBtHRHhRA thotRatdtralilght , of OgiRinkded C,.¢ alkyl
wWth the nitrogen atomto which R3 andR4 bond,

QFP%Eﬁi)FQHh @Famﬁfhﬁ¥qmi$€n SFENHQﬁiQQXyQeﬂr%RYﬁﬁW¥%8hude
B586E85 Ninind, PRL & FRamiNe, PRELt Hutyd BRI hOE Aipehtylamino, n-
25Exanpl es of hydroxy-1 ower al koxy groups I nclude

he#y bayiiideo dimgEbyibaminent diathybaming, fhon tBERRBA@Emino, di-n-

S A e e T e
2thytaninet Noeyhyl-Nythpeopyilaniagg, N-meghybxlym-dpdy}tamino, and
ﬁ;@g%&@ﬁ*ﬁ L%é¥y1%ﬁ%¥groxypentyloxy, 6- 30

exyl oxVy; di met hy1l- 2- hydr oxyet hoxy, and
2- met hy 1- 3Exampltexx \ofr Apway .alkoxycarbonyl drompsl ¢scbide

a | car honyl. groups j nclud | kyl.carbonyl groups in__.
B CHEoR BrPs 4 R P i R o it Scptsgiont or
gh:&ﬁbh@l lcuipg gausilay @rd@,hﬁhﬁnrﬁ)?;m)étiho&yb%hﬁ@rﬁgmél , In
ﬁ%b rog¥ carégn% ,Hlsogrop¥gggélgp Fkogbxgég¥é§§§lqn%_,
bﬁ@@ﬂiéﬁfﬁﬁﬂ?iﬂyhsoﬁ&iéxﬂﬁé&%bﬁglp0$éﬁt—butoxycarbonyl, sec-

on

sec- butyl carbonyl, npentyl car , i sopentyl carbonyl,

RESPEVEIARO o PeR CAFBeRYY . NeSPRBEY] CRFIIRANYL, n-

Pl L B Aoy ar DO xy 10RGBEYDSRF Lo, 3-
n-octyl'carbonyl, n-nonyl cafrbonyl,” n-decyl carbonyl, 5
meghytesntydioryaarbomydodecyl car bonyl ,

Y oL SPEBPI SRl SRRl otesscros sung
oeped dex WHoradibgn} and-Rctadeagh cetiieany kogether with the
T SRR AP S0 en A0 OB BBy TS rogen
2tpmaghtduptgesr bhoyl inchde pdperazineEx pipkesdixie, morpholine,
%HayLﬁgrfguE{I groups i nclude

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, 1l-hydroxyethoxy, 3-
hydroxypropoxy, 4-hydroxybutoxy, 5-hydroxypentyloxy, 6-
hydroxyhexyloxy, 1,1l-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;.y
alkyl group, such as methylcarbonyl, ethylcarbonyl, n-
propylcarbonyl, isopropylcarbonyl, n-butylcarbonyl,
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(2- or 3-)furyl carbonyl. Exanpl es of | ower
al koxycar bonyl | ower al kyl groups include

wa@bkdoonyioes bonyl al kyl groups in which the al koxpCTre08/062033

is 15 a straight or branched Cl1_6 al koxy group, and
the alkyl noiety is a straightyor branched C1_6 al kyl
group, such as nethoxycar bonyl net hyl ,

asbbuyymmmyﬂrethqtt Wrtyreahboyyh,s ks@nybetjnyctarbonyl n-
b yl et h th b
DR P RSB o R TLcasBongl L R v hansg, -
&e&ymeamy{lq Ny kbhiéxy 1, carboagdl Oparettalpenyyl@arbonyl, n-

?x_egtgi'ﬁ%{ X Ca;b?}g F%W}Pepﬁypnylcarbonyl n-decylcarbonyl,

% ﬁﬁh@&§léﬁﬂb&h§ibuﬁfaaﬂéﬁ&hﬁafbﬁﬁflb”n tridecylcarbonyl, n-
2-npentyl oxycar bonyl et hyl,

fekERge CRUASEOEBNY | remﬁﬂtadesexﬁﬁ&ofﬁﬁl cBrhexsdeqriearbonyl, n-
%b&flad&éfi&&bbﬂ?hu%-d‘@éaﬁ% Y1 2arsédMl, ﬁLﬁHﬂédééirl\Méh:BBnyl and

the alk moi ety Is a strai ght or branched
Grradgpsy oaylecar boxynet hyl , 2-carboxyet hyl, 1-

car boxyet hy %?vﬁuﬁgkggé%gié§?ﬂoqii §§BQB§V$HgﬁGde phenylcarbonyl,

5- car boxype
A1%- drn2t Wmhyac@tbgtmlhy Iandahlde ZLJn@t hy 1-3-

car boxypro

gr oups incF%%%P oxypH%%l$ grogbs éﬁqt e al koxy
nai-eby 3-s)furgtlcarpdylor branched Cl- 6 alkoxy group,

such as nethoxyphenyl ., et hoxyphen ropox ny|l
isopropoxyBﬁ@W&? ﬁ%%398§§dﬁé§V?K%?? B%fd&ﬁﬁﬁyﬁgﬁYf groups
hﬁblubeltmmeﬁrbonﬁm:l@llt gwﬁberwd which3bhe alkoxy moiety is
pent .ghen% |sq£entyloxy£$eq¥

ﬁé@ﬁ 9¥ 5ﬁ9F ed C;. group, and the alkyl moiety is

20Q91ra9, ?*9@%&881@&6/@6291%%1%r&l@(ylsﬁ&ﬁp‘e?@nyl
|sohexy oxyphenyl , and 3-net yIpentonx phenyl
nIYéWéFhlélrk)ﬁ‘%WCQFB%'b% ﬁde 23 straight

kyg .1 as HEthyIthlo
sipaiesntriatg ] et g o

tedhoxpoashanyilethyl . Qwﬁmﬁﬁbomméxyh hi o.

cigd es
%ﬁ%bg% n}églr QE%S s‘ﬁc as a 8?3;]%'11 yl gl Pg%ﬁ%%oxycarbonyl
gentydyl §- nnﬂ:PDPXYeamndnyﬂhssyéucyl1 qmmekyyl 2-n-

SR el 8. PAEL, AR g 20

Ideind bRy gatlonyle thyll .etdrsd gl heyvloxydﬂdnbpnvméﬁiﬂcyl

NZNAFLEQ;YS%é%§¥%QIé%ﬂ? enﬁ%p%§yaﬁ%¥§lgroups include carboxy
Hl@ﬂ.hykon&sphmpwhgblﬂcme aﬂdeEt iﬂyiett‘j' hig wl gtyaidht or branched
R 0ht SR A S5 AHSE . 1
carboxyethyl, 3-carboxypropyl, 4-carboxybutyl, 5-carboxypentyl,
6-carboxyhexyl, 1,1-dimethyl-2-carboxyethyl, and 2-methyl-3-
carboxypropyl.

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-
pentyloxyphenyl, isopentyloxyphenyl, neopentyloxyphenyl, n-
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15 glycyl -glycyl, glycyl-sarcosyl, sarcosyl-sarcosyl,
al anyl - gl ycyl, phenyl al anyl - gl ycyl,

w@b@ogbrabanyl - phenyl al anyl, gl ycyl - gl ycyl gl ycyPCT/3P2008/062033

N- et hyl gl ycyl - gl ycyl, N-propyl glycyl -glycyl,

N, Ndi met hyl gl ycyl -gl ycyl, N, N-diet hyl gl ycyl - gl ycyl,

N- et hyl - Net hyl gl ycyl -gl ycyl, sarcosyl-glycyl-glycyl,

Neey hyxygihenyil-, giyolydxyloXyghguyl , andd 3—methylpentyl0XYPhenY1

N, N- di et hyl gl | -gl ycyl -glycyl

of prot ect#‘ﬁ%m%]?%u ;5’% ¥8¥GE%W§8 r8sIENPS érS’t“lgé% Setralght
bacbmiecnegm:e 6uama;t'h;hms gtlotiPs preaichc isaime tioy Ditlon s edhylthio,
am no aci.ds or, suc s tert- bto

Do oPEL . boRDBLORY (e ny et e S e, a-
g@ﬁtyithf&debﬁnﬁ@zﬁmme conpounds represent ed by

general fornul a (1) can_ be prepared by various

met hods; fB¥AERAAFHIOE, AINQ SIS OFeBEREIR dHiSdidngS 1 thclude

bhend O&I::EHV' rusideast b@éh S %I%i%r henylalanerim) 88réd1, valyl,
benzazepi ne congounds represented by general fornula

dencyt, skgaleuckés cprolydonPoatay9lycyiheNePRoRY1lglycyl, N-

O

Rentyloly@uhe Nehexylglyeyl3. NREatiethyledewk, IN,Nvher ei n

BubSepriatigny NQuiltaaBdeRll R B EIAAT wox-

dehexrplgkjoyle) N- methyl(ﬂ-iﬁ):hyrgwﬂx gwhhyb+m9209vﬂgﬂycyl

e a Vv - - A~ er el
Womgh S (e 5y PrEe sty N Rk B AL et Nethy1n-
ﬂekgngﬂ;lz@hgv @hd pepeidy %B;.ﬁﬁéﬁ&fhdw alse mcg@n glycyl,
car non r Qu ou froman am.no acli or
Sl ey et g gy ooy ek InseR SoRe b alagyd-alyeyl,
?h@h?!&lil’ﬁylgrgﬁyﬁfjl( eprganylampnséﬂaﬂylb%ngiycgiycyl -glycyl-

R) - 1- am noet h

SRy 1 R E LAYl 8 e BT DEAmAAT Ay BLyCyL, N,N-
6Eﬁéhﬁ§f§ﬂ§3§hﬂgh?¥§lf(N'Niaﬁéﬁﬁyiglycyl glycyl, N-methyl-N-

1--am no- hyl but'yl for Teuc

eshy bat YA LySH ) b (mﬁﬂsyénghmmycw&r N-ethylglycyl-glycyl-
SAyEgL, N ARy NS O gLyl

am no- pr opanam or al , 2-
(et hyI am Esmmsamfdormmng‘ @royps cbey |amjinpc pcids and

g,gg gt 311@1&@@ MR 9920808 Y BeB¥kct Phmino groups of

amnnoaaeidsnaiopapéidm deuehhgé feart-butoxycarbonyl,

BebEr o eonthY Mol damahasamay, nd acetyl.

sar cosyl glryie ybemws auepli ne otorigtirnldsk eepredaciosd] ibyg géﬁ)eral
the ]rl S shogn i n React hon Schene-
©h

preRared Ry Yﬁﬁ’p‘?i{ﬁw&‘e(:?j’gﬁn tﬁg%r?"éﬁ‘i’&e oy
?thBY§fbél@ss(e°s) alc@okBenPries eheerol 1 ewisR Reaetien k&ﬁ’deﬁles
conmpound in a suitable sol vent.

anount of AEPRY aHIy REPAEZERING CHBRUPES ’é‘ERﬁﬁseI‘tﬁGI By general

tEdrAul AT OF) &Caaltsafikbriof, etamboumd QU )lwheraéwut' 18 a group
nol es, 25 per nol e of Corrpound 2). The solvent nmay be

Ay (an),mt%&]véﬁt orhe&l-Hoaboret can be prepared from tolvaptan
of formula (2) according to Reaction Scheme-1, 2, or 3.

Reaction Scheme-1
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WO 2009/ 001968PCT/ JP2008/ 062033 -10- adversely affect
the reaction. Exanples of such solvents include ethers

waQawb/oerwesli et hyl et her, di oxane, tetrahydrof urBer/JP2008/062033

nonogl yne, and di gl yne; hal ogenated hydrocarbons such
as net hyl ene chloride, chlorofterm 1, 2-dichl oroethane,
and carbon tetrachloride; esters 5 such as ethyl
acetate; aromati c hydrocarbons such as benzene,
tol uene, and xyl ene; aprotic polar solvents sugh as
acetoni trDHe, dimethyl formani de (DVF), di met AylCsRil f
Qg Q), and Nnet hyl pyrR oRi dongj( NVR); and mi xed
S thexeof. Exanpl es gf brsic corffp
¢, 10 pyridi né7 and ﬁﬁe | i K
of ba geffpound is usually a“3
and prefefably about 1 to about 10 npl es, pel
Conpoung ich g bagje conpound can al §0
as the sol vg When a catal yst §
4- di net hy N 15 present in tHBCreacti oN
systemin the abolle r¢ on, the reaction can be H
pr onot ed. he
above reaction @y usually roomtenperature to 150 2)
and preferably roomtenperature to 100C. The reaction
' k syal | w1 A Il .24 2 ref

%?he%ﬁt%sl 0 (éHﬁ’gﬁg}s),ﬁ an egr?t%%é Ibre#eriab%e %St gg%ﬂ%a above) .
R CHS) - RRIR (winerScireme - R® ahdr Rl mrR as defidefd abdve),

a e n R hal Qgen Om Accor di to th
B2 Bl RRY GulktediB Tioma 7 850 A8 M eaSet/Gove)
r-gau; RA xRt (wherath oghal,| @ad(R) are adaigFiaeanabove)

20Q9/ 001968PCT/;JP2008/ 062033 - 1 1 - of a basic
c'&rpda’ﬁ‘&rﬁﬁna%ui’tsabf"‘é Gafioed t%b%’reépar%rcé'rrpm formed by

&bﬁbving' 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,
(R)-1-amino-2-phenylpropyl for phenylalanyl, (methylamino)methyl
for sarcosyl, (R)—1—amino—3-methylbutyl' for leucyl, tert-
butoxycarbonyl(ethyl)aminomethyl for N-tert-butoxycarbonyl-N-
ethylglycyl, (S)-2-amino-propanamidomethyl for alanyl-glycyl, 2-
(methylamino)acetamido-methyl for sarcosyl-glycyl, (S)-2-amino-3-
phenylpropanamidomethyl for phenylalanyl-glycyl, (2-
aminoacetamido)acetamidomethyl for glycyl-glycyl-glycyl, [2-
(methylamino)acetamido]acetamidomethyl for sarcosyl-glycyl-glycyl,
or the like.).

According to the process shown in Reaction Scheme-1,
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,
per mole of Compound (2).

The solvent may be any known solvent that does not
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The amount of acid halide (4) is usually about 1 nole
to a |l arge excess, and preferably about 1 to about 10

wodoesyroper 5 nol e of Compound (2). PATIEP2008/062033

sol vent may be any known sol vent that does not

adversely affect the reaction.jdgxanpl es of such

sol vents include ethers such as diethyl ether,

didoeasely taftfealty dhefmantloﬁoncg;taynmes aofl @lhcgi )sm&vents include

B A G S S oo,

a®dr ag§liid .0a105ek4ted MAracathbyd Attt akemeBiylEhel €hloride,
%‘lrocar bons such as benzene, toluene, and xyl ene;

8rPECT® dr 25 giicRIeroethanesand sFaghiony itpgraﬁ}prlde, esters
VeR agdnetiYiPacapdtd] Xabmath keny@rdeiRak. s64R Y ®antkne,

basi ¢ conpounds i ncl ude carbonates such as 15 sodi um
d@lpsnat eanth FVASBE undREAHen Redar ssrfivantsy grelyeds acetonitrile,
CAk S{ by RONALGe RDASEES N N-

car gong p o?%hgt esﬂguc gg”%g{* assi ulmepﬁogsﬁgt eéﬁ@an
Mhmhpxstmmmg (WRybniandbmi wed sskvend spyheveofo,

i m dazol e, p

di met hyl amEg-glgé 'Tyédq#eﬁgg 18 %(%r@rgé‘%‘aﬁe,m luae ttﬁrﬁeany lamlne
yrddimee hydrahithendike\- rrE'hhydmmn;(ﬂ'l@ifi basld dompound is usually

d' a g%%sgyct?o 4. Smg%_%hgaégdgﬁé‘e ef% dbé)ﬁl& 1l to about 10 moles,

be4~ dbaéahf C(wiﬂpﬂub& @2P] ostictnea (HaAECOrompashdricehUaESo be used
t hereof. The anmount of basic conpound is usually at
BSathe82t¥e™s 1 nole, and preferably about 1 to about

10 nol es, pRen®| eatRflysenpes g &)-dlﬁaeﬁymﬂ%@@@mme is
base can al so be used as the sol vent.

PTEseRrF y3 NfcFreastionyiswstel AR H%ﬁQQYPn gepstifmes éﬁ?
ifealclt€oh 6aat iR pymbeLa ] N the above reaction, the 30
reaction can be pronoted. The reaction ]
t enper at ur &hef reaetigmo Femperguns ofs the u%\bq"&ﬁ Tregetion is

n C I y
HSRL0 ol FelipRPatur &0 138, 0 FREFEPR Bon] ihperature
rionA0e%C .t oTﬁd Tesartd onpt srhes rizh agudD 1y ImtmdteSGthm sours,

I ho 2

%{%{%rfgéﬁg% :‘33363 grﬁﬁmgi:gg n%% ]Gattt)lgu.%s HE- moxre )pgre%eggblc}r & to 3
thourse process shown in Reaction Schene-3, 5 Corrpound

é@gglgagéo%g?nseg with a carboxylic acid (5) in the

ctivator to prepare Conpound (la).

i
04 0—C—R
0 cl
Cl P
X'—C—R
N 4) _ N

3

SoRTR o

(2) (1a)

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

Compound (2) is reacted with an acid halide (4) in the presence
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The amount of carboxylic acid (5) is usually about 1
to about 10 noles, and preferably about 1 to about 5

worzdoeso19per nol e of Conpound (2). 10Exanpl es OPCT/JP2008/062033

activators include dicycl ohexyl carbodil m de,
1- (3-di net hyl am nopr opyl) - 3- ettmHd car bodi | m de (WSC),
carbonyl di | m dazole, and the |ike. Such activators can
b€ askalsit rapmpoundi in ;a cwittahde i splventt o preparee Compound
XES anmount of activator is usually at |east about 1 15
é,’ and preferably about 1 nole to about 5 noles,
per nol e offh€oapmumtd of2acid halide (4) The wmaddgsaboot 1 mole
reactjon is usuall arried t i.n uit abl e sal ven
5" B Tee SaitRE%, nd BinrEtably auft. 1 bhoghfd Lo/ Moles, per
mvagpbesConporddvery s that can be used include ethers
such as 20 _di ethyl ether,_ dioxane, tetrahydrofuran,
monogl yme, Tﬁﬁds%lfr/‘@?%ﬁ‘?yh}a? FYeh &reymhgert Foas does not
AAVEREEVY ¥ ech! @hé dfeaditilonl OfMiaip1ds 2ol 0502 4BARS, include
and carbon tetrachloride;, esters such as ethyl
&tbens esuch Afatdiethydr etkehokioxans. agebwzx@/r@ffuran: monoglyme,
u d ; A ent.s ;

R e R
sbllovafermhdr.@oflicEkergsatdhanst ardicarbompbahtachingidee esters

et hyl ami e, 00 .0 - 13-
S SO ek ey S HRIIE iy diolalie etk s, bigaene.
iteluene| | andiixyllenst agnmiticl pobae, savenisesuchbiy adedonitrile,

0 t 1 es, per. nol f und €2). Such a
ilg%‘i'caﬁgﬁ‘poal?%dﬁgﬂgh %?s%g%ugggv%rgﬁnﬁe eggf’%'ent. 5When
a cat al yst Exanples oF tastt hydrpoundsy 1 hdiude icarbpoaates such as

in_the reactiqgn system. the reactjon can be onpt ed.

PRELPD ERTGAPALeS - LALAT L Eh P BRNOR - SOCIBB PTUSRRER Garbonate,
Poruksith ydvdenr edepaite , abncdsiund @arbef@aes Atphogphates
The reaction usual]y conpletes in_about 5 mnutes to,

6t a8 oPPkARSLUM BhRsRRA e aREN3T I RLOsBRBbEHRrganic bases
Is@ehe i ddhed € RAL 824 1Y, N athgl a0, ogﬁ-b b of |
anpoﬁﬁgéﬁ&b) v%%e(ei n z11.1 IS atg}rlo%p So_ %§%) above (a
|ddmethyl ainopygdding pstriaihydaning, L1 hy4eRiAe hi o

iR hy Ea P! ﬁpﬁéaqyigrﬁd}%bméptla,rs of formula (2)

by the” process according to the follow ng Reaction
Sdlagabigyclid RSa O horersetietBBY) . 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
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
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

more preferably 1 to 3 hours.
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wherein Rla is a | ower alkyl group substituted with a
| ower al kylthio group. 20The process shown in Reaction

wehenewds i s a reaction to convert the hydr ogerCEIE08x62033

t he hydroxy group of Conmpound (2) into a | ower alkyl
group substituted with a | owerixal kyl thi o group. For
exanple, to convert the hydrogen atom of the hydroxy
geaapiarf Sobemeddd (2) into a nethylthiomethyl group,
Compound (2) is 25 subjected to the conmon

et her-bond-formati on reacti on, so-called Pumefer
reaction,’@r the like. The common ether-bondOLQLqptlon
reaction usually carried owt in a conventj|ona

£l vent tfrat, WO 2009/ 001968P¢T/ JP26dS '
doe$ pct the reacti 88-Carfd the

(2) is reacted with sul foxide (6), such as ghaE
sul f oxi e, : e of acetic anhydPide

acetic acid

oot epRerature to about 78&?
4 to abdkt” 727houls. R i on Schene-4-1 H3C (Z)H
RRCS'RIb clS R113 086X cH3 Alicceellcc
aai ci byddri 4' 0
(2 (1a)

wherein R is as defined above.

According to the process shown in Reaction Scheme-3,
Compound (2) is condensed with a carboxylic acid (5) in the
presence of an activator to prepare Compound (la).

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). ‘

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
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
diethyl ether, dioxane, tetrahydrofuran, monoglyme, and diglyme:;
halogenated hydrocarbons such as methylene chloride, chloroform,
1,2-dichloroethane, and carbon tetrachloride; esters such as
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 triethylamine,
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H3C (I b') wherein Rib and Ric are independently a
| oner al kyl group. 10Anong the benzazepi ne conpounds

wo eppesost ed by general fornula (1) or salts ther/aengs/062033

Compound (lc) wherein R is a group of (1-6) above (a

| ower al kyl group substituted-id+h a

di hydr oxyphosphoryl oxy group) can be prepared, for

eyuigive, fansintBenptkmd The)amgunthefpbasis scampeundi hg usually

o, ABEeL U TPRRCARD SESEIBIF oy 1oL Ol g0 motes,

pelvsnoletatl Gomphund df 2)y.dr Sughp rmmsacybmyomdalqan amslo be used
' WO

R a def.i ned above.
%oﬁ#ﬁoﬁ@s‘@*ﬁ&umoow 062033 - 15- The

process shuhenia &mysonswh&meﬁdmeahymﬂmriaine is
converfw fh roup substituted WItI’Ba | ower
[

RFE?FP P 3-?{%568? I}/ ﬁ#&'gﬂq ohke TRagH 1°Br 6ap be promoted.

substi t ut egpnui fé‘a&ﬁ'}nhng@Mﬁl%ﬁ@%&ﬂé&xduﬁfﬁiﬁboﬁef 20°C to
exanple, to convert the 5 nethylthionethyl group of Rl

iahPBt a100 Ky dABS yRFREETABILY| ak\arEt K9 | Teem® fempesathean The
RRaction whATY comp R edVinCaneRt N rfilnkithsi ﬁormte@o hours.

wi th a hal ogenati ng agent (for exanple, sulfuryl
chl ori de, Nﬂpbﬂo@lﬁ:@eﬁﬁﬁﬁ%meet@'@waﬂﬁ represigniedclly general

GORAYRd(1 5 @%ﬁl{gaﬂ&%ow t Eo@%&%ﬂf‘qrﬂb‘; @gjsﬂeirp lghgs a group
presence of asi ¢ conpound eact | on Schemne- 5-

OR| €106) &igvehdboyewer ialkydggnoup substituted with a lower
alkylthio group) can be prepared from tolvaptan of formula (2) by
the process according to the following Reaction Scheme-4:

Reaction Scheme-4

OH 0_Rla
Cl Cl

N . N
HsC N
T aaas
)

(1b)

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

alkylthio group.

The process shown in Reaction Scheme-4 is a reaction to
convert the hydrogen atom of the hydroxy group of Compound (2)
into a lower alkyl group substituted with a lower alkylthio group.
For example, to convert the hydrogen atom of the hydroxy group of
Compound (2) into a methylthiomethyl group, Compound (2) is
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
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2)0Ad Il HO-P -OH OH aw CH3 H3CH3C (1 b" )(lc")
wherein r is integer which my range from1l to 4 and

wW@R200000168 al Kyl group. The reaction of ConmpouneCT/IR20)8/062033

with the hal ogenating 15 agent is preferably carried

out in a hal ogenated hydrocardn- (for exanpl e,

nmet hyl ene chl oride, 1,2-dichloroethane, etc.) at about

doesn netrdifectr the Theachiovont and the ogectiongtemmmatuge is not

BRYEhen b Rt <LaPR Gy S RCRAR® D feBifthn Ssoheme-s-

debelown thenpbmpesnd N A)bdst réagtedniwithe sul foxidrit(6), such as

our . Sub uent | t he. reaction of. the

APPSR SRR Wit FnERRORTE O PREELC FUPEPdR and
gaeti€thdid altNrbbf Béngfedataraf ténabdi’! oot G @bout 4 to about
sol vent (for exanple, tetrahydrofuran, acetonitrile,
dech§UTSrhe anpunt of phosphoric acid is usually at 25
Reasticd Beheketnl e, and preferably about 1 to about 10

nol es, per nole of Conpound (Ib"). Exanples of basic
conpounds include carbonates such as sodi um car bghét e,

pot assi um car bonate, sodium WO 0_<
2009/ 00198#8PCT/ JP2008/ 062033 - 16- b g-R1b
0
N ® N
O g Tl fCDCLN i tCH?’
H3C N 3
3 H H
(2) (1b")

wherein R'™ and R'° are independently a lower alkyl group.

Among the benzazepine compounds represented by general
formula (1) or salts thereof, Compound (1lc) wherein R! is a group
of (1-6) above (a lower alkyl group substituted with a
dihydroxyphosphoryloxy group) can be prepared, for example, from
Compound (1b) by the process according to the following Reaction
Scheme-5:

Reaction Scheme-5

0—R"® 0—R"
cl | Cl
N . N
HsC N
N aane
(1b) (1¢)

wherein R'™ is a lower alkyl group substituted with a

dihydroxyphosphoryloxy group, and R'® is as defined above.
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hydr ogen car bonate, potassium hydrogen carbonate, and
cesi um car bonat e; phosphates such as potassi um

w@bmspbate, and sodi um phosphate; organi ¢ baseBCHIRA08482033

pyridi ne, im dazole, Nethyldiisopropylam ne,

di met hyl am nopyri dine, triethwylsmne, 5

trimethyl am ne, dinethylaniline, N nethylnorpholine,

DBN DBU, The mMARESs shdwniin Reastibar Soiiemerje ignaureaction to

S PR Y s S04SR g

@cmppuocfj Rl fn¥to aTheweramlkydn grenpesubsma:tn:ﬁadt witlalsove

ction i.s uual roomte rature ut 200
SR Rt Ry ol e T el 8 268 Hion et the
neahyltmmmmlynyg:emmlcei &S 1mt<abao uhhirarmypﬁa@hb@yloxymethyl

bout 10 h nzaze
BRI SRR APy SHEFRT T o Lo, 1SOTRORa (1b77) is
raacesd , wiﬁﬁn33%ﬁdoééﬂ&tﬂﬁbﬂéﬁéﬂtlziorSeﬁhﬁﬁIBJpsﬁﬁfﬁﬁyﬁ)chlorlde

above (a | ower _al kyl g)noup substituted with a | ower
N-iederNe i mdAsupste FedpFhe pRpined cenpeyd isf ftbﬁ?
FeEELEd dw:ﬂlp)phg¥plt1&.elé’ #5385 $n2ERE rﬂ.‘é!ﬂsntcg Bfea basic compound.
foll ow ng Reaction Scheme-6: Reaction Schemne-6

Weaction |Sgheme-5-1ower al kyl group substituted with a

| oner 20 al kanoyl qu group, and Rla is as defléﬂs\

above. |72 rocess shown in React

Schene-6 5 ar act| a@g@@ﬁmagmfe | ower 4l kyI

o substituted with a Igpwer al kyl(tlhj o~grotp~of 1
into al kyl groH@ |tuted W | owsr

al kak group. For x%:g as sho egftion
Schene- 6 5be|ow Conp d(I IS react dV\ntha

hal ogenat j

g agent (for exanple sulfuryl DAQr LAE
N-i odosEci & 0

l@i LHszand the obtai nedYconmfount 4 is0  CHs

t hen react ed bo lic acid or asali_I

2009/ 001bfBP JPJ}bOS 062933 -17- thereof. I&Gactl on N

Schene-6-1 oo)Lid g H
(1b" ") (1c")

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

carbonates such as sodium carbonate, potassium carbonate, sodium
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H3C (id') wherein Rigis a lower alkyl group and Ras
defi ned above. 5The reaction of Conpound (Ib") with

wo beokedvegyenat i ng agent is preferably carried pUL/Jr208062033

hal ogenat ed hydrocarbon (for exanple, nethylene
chloride, 1,2-dichloroethane,-p§<.) at about room
tenperature. The anpbunt of hal ogenating agent is
hydabgen atarbeasteabpotaskinm hydoogeprasfrboabty, adraliicesium

to_about 10 .noles er 10 _nol e of Conpound b"). This.
czBoRate ¢ deratef reuct g BOHATEAEL B SERBhS Andbpaium
mbﬁpnmb;t Iqa:lgahlie bmd ismnolastpﬁrmﬁrmf ',neﬁid@ww,f Bﬁh-

W arboxylic acid oy, a.salt thereof_.is prefera .
exhvi A SRt any Lafing, chisksBYaniar i aing, ghht thylanine,
$e2limetihy {4ndimes X aiié thy Tdnileheahy ety ididrpholine, DBN, DBU,
acetonitrile, etc.). The anount of carboxylic acid is

G8daPRECQy anchBixtBEes thexseE, Jhe pmerRE o agisucompound is

WRualkPYtad O dFeaboRE 1 MI1R , Obn&PpREEIALAYPIbodEL to about 10
reacti on ten‘perature 'S Usually roomten‘perature to

aedes . BT madied ofr eerepaimidy (3boul - 5Thet seaginn tepperature of

[ Is i al | Qut inptes t °
195, FE5 {406 52 BRAIY2L bl Pertf I M SRR 200, ana
porapenalbily rahouts 80t dobgbgeterF°CE orMel ae@diion walafldy

LhabEstes SRR (dTaithecell Bode 5 9pauR of (-1

above, “an I'S a~group o - above can be

prepar ed fAmongotipo hethzakepind aroaipouRdsi sepregientpdoby general
-1) . abpve, d js 25 - 1) = abo) .

EREMTSCCLE oxs BBLAF nF e CPOPRERN i HoWBEFGIR K/ is a group

SEN¢mes6 ¥:abdde 48096%éd IWKHTT H2H2P A idtdBedIWith a lower

Reacti on. Schene-7 OCO (CH2) n-COOHOCO- (CH2) n- COR2a
alkanonyloxy group) can be prepared, for example, from Compound

(1b) by the process according to the following Reaction Scheme-6:

Reaction Scheme-6

0—R!2 0—R'

carboxylic acid
» N
or a salt thereof
0 0 CHs 0 0 CHs
H3C N
e il

(1b) (1d)

wherein RY is a lower alkyl group substituted with a lower

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
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
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C (1le) wherein R2a is a | ower al koxy group optionally
substituted with a hydroxy, |ower al kanoyl, | ower

wa@bdoanayboxy, | ower 5 al koxycarbonyl oxy, PCT/JP2008/062033

cycl oal kyl oxycar bonyl oxy, or 5-nmethyl-2-oxo-
1, 3-di ox0l-4-yl group, R2a is-m74ower al koxy group
optionally substituted with a hydroxy, |ower al kanoyl,
[theeeof) kanoyl oxy, | ower al koxycarbonyl oxy,
Mer Aox:] bonyl oxy, or 5-nethyl-2-

%%%%?%%K oxo% 5 ;1 group, and n and X are as defined
above. 10 The reaction of Conpound (le) with Cbnpo nd
(8) is carried odf.in the presence of a basic npo
in a suit QP%N eR%enl)hﬂogenanngagent'The anoqp?gpb/ﬂ\ng
conpound 8) usual) y dpout 1 nole.to a |arge

~ referably a ut1 1(7t)o a
orpound ( IHH)"
ents incl ygdg s%ilthlﬁéﬁuﬁuch as

et her, t et r ahydrofuran,—®mogl yne,
di gl yne; \nates hy@gocarbons such as nge

chlorid of ory 3di chl or oet hane, and n
gtagh as 20 et hyl acet ' N
@ -as benzene, toluene, and H

oFvents such as acetonitrile,

tetrach '
aronatlipﬁydrocargons
xyl ene; aprotic polar
DMVF, DMSO, and(ﬁ%? 3and m xed sol vents thereof. g ’
Exanpl es of basic conpounds include carbonates s %% as

m bonat t ium_car.bonat sodlun1h oge
SRR 500 G0l ATRrL R RS P 2084 WK ahed Hhove.

car bonat e; Tpéosep&wﬁm suﬂct]ompomﬁi q9s1 unmptmsp:tmet Bald@@hatlng
sodi hosphat e; anj c $€s, Sy h .as i di.ne

BAeREILE S RPReRY (T RETI SR atp b, belgehked RYdrocarbon (for
%&Eﬁb@@lQﬁQEQEEABZQHEdﬂﬁﬂQ33 218ichloroethane, etc.) at about
di meth an1no r|d|ne trieth |.am ne, trlnethylan1ne

doRBt h N ERORD r §hd1dLogenahing gggntAg usually at
DRBSP, amﬁt tlhﬂlohékeanélt&*éf‘éQEBQyn&&&a'l ke a5&&t Sidoles, per

or in a conbination of two or nore. The anopunt of

BRIECOE orpIRAvad; §1D5Uk | Fhis Feaghion completes in about 5

minutes to about 1 hour.

Subsequently, 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,
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
usually about 10 minutes to about 10 hours.

Among the benzazepine compounds represented by general
formula (1) or 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
a group of (2-1) above by the process according to the following

Reaction Scheme-7:
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5 about 1 nole, and preferably about 1 to about 10
nol es, per nole of Conpound (le). Such a basic

W@ 09poere can al so be used as the sol vent. ThePCBHMRW08M0$2033

tenperature is usually roomtenperature to 150C, and
preferably roomtenperature tad00C The reaction 10
time is usually 15 mnutes to 24 hours, preferably 30
Repotien tSehemeodr s, and nore preferably 1 to 3 hours.
Anmong t he benzazep| ne conpounds represented by general
formul a (030-CCHa+CEHt her eof , Conpound (1g) Wb@rEHnn- COR%2
1is a q@roup of (1-1) above and ani no

e uted with one or 15 nore i y- | ower

al k can be prepaged1 f or exanp

ConpowAdN(Le) wherein 111R%% @ oup of Y4-I)-gbove,

and R2 isja group of (2-1) above by ™he procgss

accor di pgf RE fo Io gﬁ Reaction Schemeg8 % iong
Schenme- ¢ am no group substit

wi th ongy E | ower al kyl groupgy NN
as definé above The reaction of Corrpoqu
(le) with Conmpound (9) carried out under reaction

conditions co |y used for the 25 carbodlim de
rret hod. Mre sp ifi cally, Conmpound (le) is condeﬂgéd

e

gl i ] ohexy"’f Tou g d%{hgn :g{e &006CoPE 1 ALY SUBLA t ¥ with a
hy(i%ex!y neldm;draﬁrﬂ.kamﬁp,y Jpower aV¥anoyloxy, lower

9/ 001 /JP200 3 -20- I car bodl i m
ARy k | O (A gy ear iyt GRS iR - 2-oxo-
af, 3adiosgcfa1m-énls gueup) Iryab atisl aas:bwab Qi]]koi:yr@li‘@;p aptionally

era ahout 1t apou es nol e of
RhBSELANdq SR a e desiiondaveb A iindiily  TPuSk Hikapgyioxy.
Q@wernaﬂcﬁwdaabbﬁyﬁwe@dlaalh?lwymbwbw Gemethyl-2-
les o

of a_basic compound. Exanp sol.vents that can be
@%edli ediprelenBl sI=RUMTh é§ddPe?’Pf§/lx eflReras dlefinged, above.

t et r ahydr oirig afeaditRd b¥ "Eompbithddi(dley "RithataapRlabefs) is
hydrocarbons such as nethyl ene chloride, chloroform

rayried entHmotbet peerencen@fcar basie éﬂ@@ﬁpér iR suitable
eohgbsesuch as ethyl acetate; aromatic hydrocarbons
such as benzene, toluene, and

The amount of compound (8) is usually about 1 mole to a

large excess, and preferably about 1 to about 10 moles, per mole
of Compound (1le).

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

such as pyridine, imidazole, N-ethyldiisopropylamine,



10

15

20

25

xyl ene; aprotic polar solvents such as acetonitrile,
DMF, DMSO, and NWMP; and m xed sol vents thereof.

wWEx@npdWss of basi ¢ conpounds include triethyl ar¢TER2008062033

pyridine, and the like. The anmount of basic conpound
Is usually at |east about 1 male, and preferably about
1 to about 10 noles, per nole of Conpound (le). Such a
baméthxinmimwpdriéineusﬁxlbehysamﬁnﬁa ﬂhemsbhykamine,

ed a ove .
re acF %%ﬂ?‘ he gﬁe nc e ¥°%l%ea't y gt (04, DABCO; and the

11hgdr @uy:hecmpcrurmso lcan( biEBiged isinghe dmam ia0ompsh&tion of
% ronote t reaction

oms
BoPF e | e GRS "8t gersic sempgund ot hveely 4f 1east

abeﬁerab&meabana Prefierath@uabd®OQA tbhabbaaclo Gibles, per mole

usua compl.etes in_about 5 mnutes_to abqut 90
I §) t hSIGEN 2 DB CTBRPBEA neRD r%ﬁ%?@nt‘%“od as the

Qﬁlgg@@ral formula (1) or salts thereof, conpounds in
whi ch the am no group is protected by a protecting

group can E@ec%ﬁﬁﬁ§¥9§dtewperaﬁﬂ§ﬁréﬁe%$¢ ¥ Fogm; femperature to

§L£S dj o@l 0

800G P oo RS, REom, a8, B b6 e St ion
tth@epm)cms@lilsrom minuties tol Bbvhmgsaemfgna@ahaﬁemnutes to

e Lon 2 e sanme as above
Elﬂﬁé\%/él)'n ga§’§r1nﬁ'§geg‘?rme{a%fl li}v\,fjﬁ %‘%]:% #2’“2‘%. d am no group

I S protect Auong tﬁheabeazamepmeataampoundg representedsby general

R R RS ARAR OUB SRR gronp

dep(mB):tamlwe and R’ is &heanii@rc igrotp Ofulssitaitedn@ith one or

h) into ound (i1 is carried out_in the
EPER Pt dspy hawat iR SYOUPE aiten 26 PERPaBSS niEI Gkanple .
¥EbidCaipound (@8 . wheeipl @3 1 aSoirvaptef t(atl)canohe, and R? is

used i nclude water; 10 | ower al cohols such as
ReBRAMRD| Of e‘tzﬁéﬁonW%dii’r GBSnBF“%ﬁﬁj acePrging nky .the following

kehepesn SiHamasgacet one, and net hyl et hyl ketone

et hers such as diethyl ether, dioxane,

Reaehigrirshemgnd nonogl yme, and diglyne; fatty acids

such as acetic acid, and formc acid; esters such as o

met hyl acBE@t(€H;)ancD0dt hyl acetate: hal ogenat 880-16Hz) n-COR
0 ‘

as N, Ndy et hyl acet a n%g, %gﬂ
hexamet’hy\pHosphoric tria e d aneo Sol wWent s
thereof. [xanples of acids include m neral adi ds_such

as 20 hydroche |c @CldCH§quur|c acid, and
hydr obr om c afpd ofgani c aci ds, for exanp

car boxyly,g ¥ ormi ¢ aci d, acet ilzaci, aﬂdﬂ\T:i:]
trifluorcacetic a id, sul fonic acids such as H

p-t ol uenesul foni c aci d The anount of

acid is usuallx at | east about 1 nole, 25 and

preferably abou% 1 to 10 noles, per nole of Cbnpouﬁﬂ

whBreif RAI O HXGRIHoOfray %u@ﬁ'ﬁl@@té@ A t&S oh8€or more

sol vent .
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
carbodiimide method. More specifiéally, Compound (le) is
condensed with Compound (9) in the presence of an activator such

as dicyclohexylcarbodiimide, 1-(3-dimethylaminopropyl)-3-
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The reaction is usually carried out at about 0OCto WO
2009/ 001968PCT/ JP2008/ 062033 -22- about 200C, and

w@e@boorabkd y at OC to about 150C. The reacti on PSLIa#20§8/062033

conpl etes in about 10 m nutes to about 30 hours.

Anong the benzazepi ne conpoundso+ epresented by general
formula (1) or salts thereof, conpounds having a
eihpiearbadiimide5(WSQA) car berbemnyldidmidakode. ani ne to
convert th 0 n r

aroup,  f or a5ttt BEORLINE 33 LERRER 84k 0 apout 1
fnolléovmmy mﬁerabhy E‘ﬂﬁmrte 11@0 &oartt ISomoFebenmeri Ghollé of
gfh rei n Ei i\S the sane as above re havi ng hal ogen

PEROU { 1891( is the group of which the hal ogen atom

of R' is coUhyetdrfibnsatibR Peadtiol A8PcatrieaB PARdingda tshitable
the reactant am ne The reaction of

EQIBER A P RFEFERGR OF PDSERre | ¥d bhesif compundh| Examples

ofeEb1$éH 842 thaltN chi eb®r @& Gaicahdd easds BuchOABOg{Ekhyl ether,
Exanpl es of inert solvents include aromatic

RFaxeRr Hetrabyereeraion MoReglyme yand digdiyme, dipdogenated
ﬁ&hf&éa:%&ﬁﬁ @ﬁcﬁ' &4 hwéuﬁ;tl%é cﬁféfﬁwd"cﬂiaféfbm 1,2-

di oxane, nonoglyme, and di gl'yne; hal ogenat ed

ﬁyahb@mmes uend seaxtianh tetsachlenide ;deshéns udhans, ethyl
t lori t ch

SAeSL40T A8 G BAORS' L Y WiRzelE] ARG Tana

wsejpe Dl\dizrdtelcapelm;/ I spﬂcysapluer sgch ras raceepnatndlla X @MF . DMSO,

reo npl es of basic
corrpounds P’ﬁ %H:gt ]s:ﬁ%ﬁ as sodi um car bonat e,

pot assi um Eﬁarhpmﬁ e>£ badwm:dmpﬁwgenmalmmetﬁﬁlamine,
got aail um h drtggeﬂ ]éar b at e dﬁ&dgé%%cc%rm%%r&%eis usually
Htewaé'dlawr QPiid B ﬂﬁld @h:@féh&ﬂ)@“alﬁmr Ldtfeabout 10 moles,
triethyl amine, tri rretrl%l ani ne,

PgH gﬁgﬁ@@g%o@ 620%‘?1'1 Zasba51c compound can also be used

as the solvent.

When WSC is used as an activator in the above reaction,
the presence of a catalyst, such as 1l-hydroxybenzotriazole (HOBt),
in the reaction system can promote the reaction.

The reaction is usually carried out at about -20°C to

about 180°C, and preferably about 0°C to about 150°C. The reaction

usually completes in about 5 minutes to about 90 hours.

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 be converted by
deprotection into the corresponding compounds wherein the amino
group is not protected by the protecting group, for example, by
the process shown in the following Reaction Scheme-9:

Reaction Scheme-9
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di met hyl ani | i ne, N-net hyl norpholine, DBN, DBU, and
DABCO. Such bases can be used singly or in a

wa@oosbioorats on of two or nore. The anpbunt of basPCT/IP2008/062033

compound is usually at |east about 1 nole, and
preferably about 1 to about 1(Qr1wles, per nole of 5
Conpound (1j). The anount of amne (8) is
usual |y al Hﬁgst about 1 nole, and preferablb %pwut 1
0 les, per nole of Conpound (1j).
Alkal i xh hal i des such as sodi um
pot as m i odi de, and ot her conpounds
in tk eactfon system of thi ﬁgactlo >
The reaction is usual | y—carried out at about NOC to

about 2004 preferably at 0C to about G
reacti o us | etBs i n about 5 m nutles t coutO CH3
80 hours. 3 Aunno

helbenzazepi ne conpou
represeﬁtﬁb by gegera mula (1) or saltggihereof,
conmpounds havi ng &n am group in RL can be subjectgd
to reductive alkylation™to convert the am no group
into a N-al kyl éfino group. Reaction Scheme-11 whefki)n
R11 is the sanme as above R1 haV|ng am no group, and
RhereintRé ig dibe sameas above Bmtmy@gogplm qRidup,sof which

Y8Rl & Lrldhol 2008 1 (HBRREA W Al SRRARGAdR1ve group:
ebhpsu tite ( 4de \ast iabaveﬁRb(hayh.ngoﬂpﬁ;mcgﬁﬂp soraespcm!ﬂtlng to R™
B wahdh (B o bt RE SRS O, RabpEeeted a0e"

Exanpl es ofheotesstiiont bt comredidngs eémpoaididanyatifto Compound
m@ 009/00196 PCT. JP20 8/ 062033 -24- | ower _al cohol s
Pu eth PrP§B‘b?%|cPafna“ aﬁlﬂu’r’érﬂolsultable

tsemzebﬂtwah,thaﬁﬁ @id eny gbyeent. acetonitrile; fatty
acids such as formc acid and acetic acid; ethers such

as di et hyl Exgmeles ©f; sghyemlst dhat, c@o&%ﬁ@e%ﬁﬁgépwater
abded 81 ¥8H1s2508R 4€ methanol, ethanol, isopropanol, and tert-

butanol; ketones such as acetone, and methyl ethyl ketone; ethers
such as diethyl ether, dioxane, tetrahydrofuran, monoglyme, and
diglyme; fatty acids such as acetic acid, and formic acid; esters
such as methyl acetate, and ethyl acetate; halogenated
hydrocarbons such as chloroform, dichloromethane, dichloroethane,
and carbon tetrachloride; amides such as DMF, N,N-
dimethylacetamide, and NMP; DMSO; hexamethylphosphoric triamide;
and mixed solvents thereof.

Examples of acids include mineral acids such as
hydrochloric acid, sulfuric acid, and hydrobromic acid; and
organic acids, for example, carboxylic acids such as formic acid,
acetic acid, and trifluoroacetic acid, and sulfonic acids such as
p-toluenesulfonic acid.

The amount of acid is usually at least about 1 mole,
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
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5 hydrocarbons such as benzene, tol uene, and xyl ene;
hal ogenat ed hydr ocarbons such as di chl or onet hane,

wak@blomweet hane, chl orof orm and carbon tetr acktDIP20e8/062033

and m xed sol vents thereof. Exanpl es of

reduci ng agents include fatty-zzids such as formc

acid; fatty acid alkali netal salts such as sodi um

fibouht 200°CO and moafierabaygeatit@®C hy dabale 1600Ci NThe reaction
suc odj u ydt i di_um

GHERL By ity 3R 02 °%h PO 30 HibitEee X5 a0 30, s

m Xt ur es oAmeng hthey dendazepihe icogpageds sreprsisenyedcby general

dr ogenat. on redyci agents such as.pall adi um.bl ack .
SHPRREE UL 2P SRLES,] kit o SRS rRR ihf ot diALOsRRatom 1n
RS ddande meaktdd with Gheakife. toeonvart athe/ aliodefiUgtom into a
as formc_acid, or a fatty acid alkali netal salt such

SOTTBRRANIG ALBO FTURY| GAFe¥TRLe i DY EhY BEOGess shown in

A UE6 owAGR) Reatbi€or BStHeman1penperature is preferably
roomtenperature to about 200C, and preferably about

Reagbion ScheB8@r1950C. The reaction usual ly conpl etes
in about 10 mi.nutes to about 10 hours. The a&qkmt of

fatty aci @-oR'fatty acid alkali netal salt0Oj
\pmeferabl J a |large excess relativegjto conpse
e

3 wdri e reduci ng agent is usey %
tenp i/s usual ly about -80C to ot 100C,
pr ef exe -80C todlbBAt 7QC. ThE r éNet’i on

hours. i O™

about 1 to 4

about 6 <
IR

t ofO hyd(ljlj[de reduci ng ag@tit ™ ual Qy  CHj
20 yol e ,3and preferably ab to

=AYy f, Conpound (11) .6 esSN
such as met hyl gfi ne et hyl am ne, ané N- H
et hyl di i sopropyl am ne, nol ecul ar si eves such as
nol ecul ar  si evegldﬁﬁ (Ms-3A), and nol ecul ar si eves (116!{)
(M5-4A) may be ed to this reaction system

WhePe fn GE &l ¢/ tiHe R¥MEOSS BVAUR! N AGRNhall §géts &ftont, NBnd R™ is
35 reaction is usually carried out a orrm? pressure

t

theagbeHp 2F whichoble JrilogePCatror R 861230991“’25‘53%;% the
@nd! GG Aok rBLpORIITY 1o BASUE SadrtDBiind) At M 11
a hydrogen atnosphere or in the presence of a hydrogen
donor, suckhasréagtiion ofi gompounshi(dd) f withtamine is carried

| ohe , et razi ctd .
PUE SR B o cCRRKEE UROK®! 55 ife pEe8ehERCH 3 basy
gompewrd! y about OC to about 60C. The reaction usually
conpl etes 'EQ Pl ok g%eggogélx;e%}tgogﬁélu he, apayat of
catal yti c hydrogén reducCl ng agent 158 usua‘?ly apout 0.1
hydaboaitbai(s \stuck) asnbengesieqr ablyemd,0dndl xiybendp Ethars such as

\ati'eo{?lyl[ eétq'}elrv,e ttegrgwo%q:agm% 1&ioxane, monoglyme, and diglyme:;

halogenated hydrocarbons such as dichloromethane, dichloroethane,

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

dimethylaminopyridine, triethylamine, trimethylamine,
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10The anount of Conpound (9) used in the reaction of
Conmpound (11) with Conpound (9) is usually at least 1

worzdoe/oorasgl preferably 1 nole to a | arge excesspCpar2008/062033

nol e of Conpound (11). Anmong t he

benzazepi ne conpounds represesa®d by general fornula

(1) or salts thereof, conpounds wherein Rl is 15
dg@etigranilNRe RAN-rethynorph¢ligy, HPBNoWBBU, and DABCO. Such
%EFgéyééﬂkﬂ%n¥gegr§%ﬁ§l L Oggllyééﬁﬂ%ﬂﬂtﬁgkegfv%égqu more.
alogen atom a |l o al anoy?oxy gr oup, ofr

5- nmet hyl - 2T candouBrtd bfxbds e }Wompaaneiprnepmldg by least about

AT BRES i PROET WA FRASe( ToFo Pt 167 Beted, DA ROTE oe

gompodnd g 119 .t he fol I owi ng 20 Reaction Schene-12:
Reacti on Schene-12 00 _O0- C- ( CH2).m NHR30- C&G—Qém NR3R4b
wher ei n RabR¢ ampunt,ef anins (&) denyeugtliftopepshattigpt 1

felet | dnd §FeetBbBy NA@en 8bOabowt [19VRb185 KW hidA¥ of
roup, or 5-nethyl-2- 25 oxo-1, 3-di oxol-4-yl, and RS,
mpaund(1(1dde as defi ned above. The reaction of

Conpound (AMaiN lataRd ASifad!dfis 6L020aMR iodide and
2009/ 001968PCT/ JP2008/ 062033 -26- is carried out in a

Potaaplan sedida; and tathesr cowpeends maybhei presantodndthe
}Qgc@{rg,y g femagjgdtlhﬁl}i ggq:]:g is usually 1 nole to a
a SS, re 'y 1°

rge exc and p era to 10 noles, per nole
of Conmpounthé(degiction is usually carried out at about 0°C to

about 200°C, and preferably at 0°C to about 150°C. The reaction
usually completes in about 5 minutes to about 80 hours.

Among the benzazepine compounds represented by general
formula (1) or salts thereof, compounds having an amino group in
R' can be subjected to reductive alkylation to convert the amino
group into a N-alkylamino group.

Reaction Scheme-11

0—R!! 0-R™™
Cl Cl

carbonyl compound N

N >
w oSV RS oW ¥
H3C N
aae |

3

(D (1m)

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) with a carbonyl compound
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;
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Exanpl es of reaction solvents include ethers such as
di et hyl ether, dioxane, tetrahydrofuran, nonoglyne,

wae@diyhs/ me; hal ogenat ed hydrocar bons such asPCT/JP2008/062033

nmet hyl ene chloride, chloroform 1, 2-dichloroethane,

and carbon tetrachl oride; estersgs- such as 10 et hyl

acetate; aromatic hydrocarbons such as benzene,

fLower el coed sx plhigheas aptbanol podtthanedl,vésoprepaivlasn-butanol,

Ltril.e, ) d_ NVP; d _nixed solvents .
t%%g;r:glg gg.nol, a.chYF et%glﬁp gggcw baa%llc?né ﬁ%)g%h Sat%y %cuis such
ancforieic adidnahdsacetdlc agidopdethersashechase, dpatitgdsiether,

arbanat e,_ sodi um hydr ogen car bonate,. 15 potassium .
e P OEH A5t ABaBRotary  BRCPahIte (oI PRotRHes FramatLc
Ayt@ho eSrjpisa SachHNap esplenake, tanierfendiand RPvSdARI10g8Hated
org?ni c .bases such as, p)_(Lri di ne, imdazol e,

RSATRINSO SPGBy Ra AL oaPRE i enidiGhy PRap thane . chloroform,

hhietdybsH I te@rabhl SBLdY; ARENRix&ld "RIRehRE1 th&eaof .
N- met hyl nor phol i ne, DBN, DBU, and DABCO. 20The anount
of basic cEHX@BRARSE iof gedwusring ageptasingbyla fatiy acids such as

2BEmPE eé@f(cﬂblfﬁtggoﬁéi& d1%AR0Mb+dP 5B1E5 sRR aB0LEdAIm formate,
nd (1n). Suc

Conpou an organi c base can al so be used
andt sedg aoetate; hydride reduging agepisabysh asiclediym
- dj y4{ am el [ e i reaction

Bolbiifo e eBURNE N roForyal (e dng Bl °00
bribaceeyloxyborohydridethamiktares ovf tsuvhe hgtivide afeduedng

above reaction.is usually -10C to 100C,_ preferahly 0C .

PgBR: GRS BYRESI OB e P oe e BRbR i @5 palladium

bhack g gsd 1 ladiumneatibon,s pdhkyndb dide,ep130iham Black, and

hours, preferably 30 m nutes to 6 hours, and nore

BRBeE RS Ly Agdathg fike- Armong t he

benzazepi ngneRnP Iy hEPA asRi &8 Byr@ededicia.f ornd! fatty acid
or salts thereof, RlL is a -CO NHR4group, and R4 is

1
éﬁ(ag metadngalsl RYFD A5 ee050| ERrmate Snpeptiv Aselats is

asbal 209 @iuc3Rg SadMe! tRLKYS AR it FeRPBrafutdWar
al koxycar bonyl group, or 5- WO

POESE A6 3RON IPRDESIAB2088 aboyt 200°C, and preferably about

BB oL dede| R SR LAY BRRE R R o gpput 10
mpnubes proaboutade opelirsyy t Theamoungnobchrtty B®id or fatty acid

Qgﬁgﬂ qﬂ‘et%‘\lh%'ﬁ'tl%s Oprgﬂrhbgy'y'_%cge excess relative to

Compound (11).
When a hydride reducing agent is used, the reaction
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).
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 catalytic hydrogen reducing agent is used, the

reaction is usually carried out at normal pressure to about 20
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5(2) wherein R4c is a |lower alkyl group optionally
substituted with a halogen atom a | ower al kylam no

w@emapo19e8 | ower al koxycar bonyl group, or PCT/JP2008/062033

5- met hyl - 2- oxo- 1, 3-di oxol-4-yl. The reaction of
Compound (2) with Conpound (11254s 10 carried out in
the presence or absence of a basic conpound,
pitef eantb|prefarabty a#sé’tmlaéf presmitec tooapoand 0 iatma in a

V, Si_@g ol ve
Eglﬂ:@?ér? dt?n%%hl’elt?:?é iz ven ttgl\él: épgég eééa ro% rrgt ﬂ%disog}en I’c]ltonor such
Ia;zdfommccb @cd ds uaimersiupe foematet atycdiobhexeaened, xort eamhydrous
ggers such_as 15 di,ethyl ether, tetrah rofua o
VORAFNE 2. TRE AR Alin SETPSRRIGHRY 18, SSHRL L GogHE; -30°C to
ABbagervyced &ycﬂrpi@@@@amysawuﬁwdlwlmmsb@e The reaction
di ch groet h ng, chl or.of %ﬂ}: n tetrachl ori de;
gspd g5egity 1@ o4 51512h PULS ot ZPg; amount of
katangsis uﬁ;hrageﬁwﬂdmﬁngaageﬂetmlusﬁtamy& 66D .1 to about
acetonitrile, yridine,

DMF,
H’ x‘dﬁe"f hyAnsh B§Eﬁ%¥¢‘&l§{ ﬁbéh‘ﬁtdé t%rﬂP%tx é8 ¥bi¥ehedative to

P&g{d (11). Exanpl es of basi c compounds
include triethylanine, pyridine, and the like. The

amount of Bh%u@n%mtpeﬁnaomgom&w)yua@d|Jea§beasga@t110n of

oot ALICHERR Snotdls, ()| 2 WP alel Bt JoBfe. ana

pe'eﬁgg@b]as 1t meleotw entlarg@Dexcess, per mole of Compound (11).

amount ot Mg ST BRadasbthe Sipounas, repreghlfeg by, general

folmsla aid preéal‘eebli;heaimtft, d:ompotﬁxdm hvherepererrmlse of

SPERPUE g Lt REG6t (B pr it e bt Sroup

op A6l 1 &ub@tﬁb@téd %&ﬁ aThelogdc tdtem, Ua UBdwer alkanoyloxy
&%gﬁl etes in agout 5 m nutes . to about 30 hours

Pa ¥arafesbyierxes 1y 3dfiﬁ‘é¥?1’;/14amln869r?%|9r@na§ed by

pea&eing I thel b:@mb@@i‘dé ORvheyeli8NRY Ast 8- ﬁPQi/QlyGQBQEh O&ftom, with
the 10 _reaction can be pronoted.
an acid halide (10) by the process according to the following

Reaction Scheme-12:
Reaction Scheme-12
y )
0—C—(CHy) m—NHR® 0—C—(CHp) m—NR*R*®
Cl Cl

R¥®X! (10)

- N
H2C N
nae aae

(1n) (10)

wherein R* is a lower alkoxycarbonyl group optionally substituted
with a halogen atom, a lower alkanoyloxy group, or 5-methyl-2-
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)
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Conpounds (2), (3), (4), (5), (6), (7), (8), (9),
(10), (11), (Ib), (1b"), (le), (Ih), (Ij), (11), (1ln),

wa@200000pb8 ¢ aci ds, am ne, and carbonyl conmpouneCT/IW0e062033

are used as starting materials in the above Reaction
Schenes, are known conpounds,-26- 15 conpounds that can

be easily prepared according to known net hods, such as
tisecarrirdi outedor a bewi iablehgoExemp | ios thel presarep @fndsbasic

%&%\ (4), (5), (6), (7), (8), (9), (10), (11),

b"), (le), (Ih), (lj), (11), (1n), carboxylic

aci ds, am ﬂi'he aminnalo!ﬁoayiddmﬂp@md,lo\)m;smsnaalyskdn@be to a
ggﬁgéoeﬁée iy nﬁtg g%¥> o% I@bo eeRggg%lo e of Compound

sult'o
naagti ve derlvatlves thereof Exanpl es of such
suitabl e salts jnclude satsme i oned. abov

Sorpound ( Breneli o Se3aHih SHIveRtEot Abi g egkeFs, such as

GeetHyl Sétter, Ah6xhnke t@tlfahydﬁaf@ars almofog ZkdMReidN S glyme ;
Ihﬁsresent ed by general formula (1) of the re_sent
eAeRIFEd MYATICRELR Gh PR ey lanes §B QB8 s chloroform,

QRbL A8t BYBhAne 2Ngh® UYMBLAS t& YA RLIS debt Q@E@&@ts%n as

etc. i thereof . Anong the benzazepi ne conpounds
e&hy s@%‘@teay agemetie MUrpsarbens (suchofst henzene, toluene,

i Aw%e S
SRRk, SHTRTHE Rol B v PESo o et Bep i B ste, v
DMEO¢ oamd NS  wh hmisked rmd-&anteathgrenfoept abl e aci ds.

Exanpl es Ogréﬂﬁrorlgt%a ?p 5§bddy%ﬁggﬂ % &gjé%f%%hgﬁes such as

such as hy osp
lspdiolor carticnatley dpotakdiam aatbonatet &;odﬁﬁmohgdtmgenaciaﬂbonate,

altts suc{h’ acet at al ate sucm nat e Jc

$B-5855ii8 uBRRes Seouiit6eo00 SEhH Grkpatats maepates
tsachr as epottadsiamepho@phatat, e andes banas llih‘o@pﬁhee and organic
Lo o e O 03E oL ol e SRl TRt FOIEL

i ABEhP] ardiT®py2t Bin@ S Pafiledhglafing ANEithe tByCanine,
dimethylaniline, N-methylmorpholine, DBN, DBU, and DABCO.

The amount of basic compound is usually at least about
1 mole, and preferably about 1 to about 10 moles, per mole of
Compound (ln). 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
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
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,

a lower alkylamino group, a lower alkoxycarbonyl group, or 5-
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5Anong t he benzazepi ne conpounds represented by
general fornmula (1) of the invention, conpounds havi ng

WwW@oaoddse group can be easily converted i nto BeEl/iPR008/062033

with a base by reacting the conpounds with

pharmaceutical ly acceptabl e baxsic conpounds. Exanpl es

of such salts include netal salts such as alkali neta

methyl tZ-qxood . 8x@he¥ @l -4sydi gan ske tPreppoedsky uraasdiing, Compound
e al. ' r I r ) .

$27 B0 oxf' tEBLY R EE I oBERR (P o hd pESAMY Bepraing to

8egabiaen [SxhemealBs (for exanple, trinethylamne salts,

riethyl amne salts, pyridine salts, picoline salts,
BeaChion SeT R Sai £8 NN - 15

di benzyl et hyl enedi am ne salts, 0
tri s(hydroxynet hyl )am nonet hane salts, etc.); and tﬂg
| i ke. Exafipl es of basi c compounds incl ude so@r@mNHR
deroxide pot assi um hydr oxi de, cal gijum hydr 6x] de,
i gar bopat e, potassi um hydrogen c3 ' sodi um

ponat e, and t hgicld 20The salts/are
i ncl e@% Nf 't he scope of tﬁ%&%ﬁzggnt i nvent I N

Each of the object conmpounds obtainéﬁ’accord'ng to the
above Rg4cC ' chegres gan be isolated andopu @1 0 CHs
fromthe red DN xtute by, for exanple, aftd
cool i ng,H;6 R reacti on m xturdi;¢0 N
i sol ati on procedulies as filtration, H
concentration, extractidn, etc., to separate a crude
reaction prod%ﬁs foll owed by conventi onal purificabBon
procedures suctt”as col um chr omat ogr aphy,
recrystaldizatiqn, etc.. The conpound of .t he present .
PREBRE dh- iR 2 ool aHers 9rogP, Rty SubpEltiegeith 2
hatogden adtny, aclowert YalkyplaminoSgreipsChl Yokyr #iddxyichybonyl
for inhibitin% #ucose release fromthe liver
FESURgi W ﬁi&elhg ot ¥ P e¥Y #dilvi ty, aquaretic
activity, end rdautalon! oROCHIEHHNA0N 21 N 1 ound (11) is
activity. The conpound is useful as a vasodil ator,
RFELh Bt iRgthRepTeselfenPr abgPnes Sfafepasic compound,
?nggﬂégi Nnl RREDABSEncAdE hSb&E{E dompBuhd, (11 a \Witable
009/ 001968PCT/ JP2008/ 062033 - 30- prevention and
dnert neekvest R¥pwithkoirt msingdapy fLvgnt.car di ac edenm,
hepati . edpfEnpI&ndle %gl@??’s&ﬁie%%ak sﬂﬁd@)@oﬁgﬂeg nal
dropsy, heart ?al ure (e.g., severe ﬂeart failure
hydaocagbrnmeucbnas shenzeper btbluengppaogdr kulenae @tdersnsuch as

: 0 Ny L\vegk: GiJr.hosi
RretATPIaaRs "ractalfabdenrly b e 03 Be pagugyethanol
mosogiyme cramyl dpglynessthalogedated diyRasarbéid)sucnas

%thi6#gﬁethane, dichloroethane, chloroform, and carbon

tetrachloride; esters such as ethyl acetate, and methyl acetate;
ketones such as acetone, and methyl ethyl ketone; acetonitrile,
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,
per mole of Compound (2). Such a basic compound can also be used

as the solvent.
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When adm nistered to the human body as a nedicine, the
conpound of the invention may be used sinultaneously

wowRaob/oaresl0 separately from ot her pharmaceut i cCBCT/@ir2008062033

such as vasopressin antagonists, ACE inhibitors,

3- bl ocki ng agents, aquaretic azgnts, angiotensin I
antagoni sts (ARB), and/or digoxin. The conpound of the

i nvention The aeoundedfi fompeuridr(hldf ia eeuadlyl about 1 to about

h e t u rmgeut | 15
BIRETBEC e Brof QIR By SU6U 2 RALTREEASl ok compouna
d2)ng commonly used d|Iuents and/ or exci pi ents, such

as fillers, extending agents, Einders, gunect

G i nt eqr aTBFS TEATARE, Jarustally COBTIESME aFnabPeF °C to
abotibexgutar, rr&e&tﬁrresz@raemﬁp@&bﬁt FHdomO Rempetdtairé0 tbhgbout 150°C.

npound of the vent i can_be suitab selected
B eRER o0 UEHEL DY (RO S565, 1B 29Qitk DoPRDUERS 9 gbout 30
thbargof include tablets, pills, powders, solutions,
suspensi ons, enul sions, granul es, capsules,

supposi t or VBen 3 [fatalyshssyaly|an dofimethglmisopygidine is
%E:Es)mt oi Nty t8acelbh thRtelken &S chtfo@%”}:éé@éf&ns t88Yy

of the various carriers conventionally known in this
freartiiem case b EEPWOtﬁsfbd Exanpl es thereof include

exci pi ent s to i{e gafe um
chl ori de, Pﬁ%ose ?gé,?gzhrgt{ é§ﬁ0|&n}car80n ?% (9). (10),
Kaali n(1lk) ys(tlbl [ Dne( b)) (lb3e, (AmH. silili)ci €1mki dzarboxylic
rs 0 r.opa .
% QQS %ﬁgg?éfﬁ%? c%bg %ﬁéSo dﬁ age us edn%s starting

Syrup;, ¢ ucdse i ons, atin
matetia&s;1ncahboayotéigdan¢hbnlSGBemeﬁqebtacknown compounds, or
pot assi

net hyl cel I ul m phosphat e, and.

SODURAGE Sheo FRanRe S idT, PAabRT o Hcchiing i jmown methods,
&h%lcas 'amg immnahgl d]@écﬁ::lb%@a inpenél exxanlpaeb NBé& Bow .

owder, sodi um ogen ca e, iumc te

25 fatty aGP‘BP%%‘{ ég‘jf' §65 C*/ )s,or(ﬂ t'a:za§l (9). (10),
gadi um dspr wiib Y, 2009 oqmsmﬁﬂpzms;/ 092053 calboxylic
sul fate, stearic acid nonoglycerides, starch, and
Iaﬁéﬁﬁseam%ﬂ39lﬁP@gF%f?QﬂY%nﬂﬁWBPPB¢s wich agepsed as the

%%%Elnétnﬁ‘étréﬂalﬁ aﬁ?ﬁott@taﬁ:%'ire ROSCENEH 29RBAEST iy Be in the

absorbi ng agents such as quaternary anmoni um baseés,
£eamsofli shitiabdeysakts fon ceagkive 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.

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
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;

organic acid salts such as acetate, oxalate, succinate, maleate,
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5 agents such as glycerol, and starch; adsorbents such
as starch, lactose, kaolin, bentonite, and coll oi dal

wa@edwooesaci d; | ubricants such as purified talBCT/JP2008/062033

stearates, boric acid powder, and pol yet hyl ene gl ycol;

and the like. Further, such taddets may be tablets

provided with typical coating as required, for

dvmppate. M@latgar tavtnate.t ghtsate., gulonatee nwaixyiesudfonate,

bALphee, BBip 0t | B EbToul ARG A P
amy.ueﬁesmﬁqrmteo uand aaniiner actdnsahts difair pxample, |arg1nate,

this qaR be, wi d used. Exanples 15 thereof
iaﬁgfirg% ee’xcq tgﬁ'?g Sugﬁ’yJS gl ucose, | actose, starch,

cacao butt emon@ytdte) denzhecpiras eionipbandisl Sepicaenited By (general
tal c; . bi erss has um ar abi c t ragacant h

SorS (B i Bhonirerttimhl ComQRi frl b as Al group
lcan Béréébll@n@oﬁﬁéfte@fidltwgah.tgeouta'p-ﬁo bh8ENby reacting the
suppositories, any of the various carriers

ComperRds ﬁ%ﬂqhy PRﬁE‘V\i*F?UfF iosld Yt peseptaid e bafiiacfgneseds -

@&aﬁah@é dhenRAl shied UdRe1R@kbYREPL e&at@l ¥6eh a8 HAA1i metal
butter, higher alcohols, esters of higher al cohols,

FaLssi hfo:geaﬁar@}m h%@dmrgls?ééspde@taww seltskeetc.) and
%g.?ﬁ%gﬂ%eéaﬂ‘%nmgﬁ Er&l)&rseq £3rC8k 1 2a3cE0mY fsonﬁllagnesmm

y mXin e active I ngre ent conmpoun
walitsuseta i @moasmmmﬁlxt@nedram base Balts ngfqmexample

t I f
Eribdby e $3REE 9 Fera GRPRY S brlfafe Barts.
@rmbnm@ ssaldrsd AficgebglengilansnarsaPrssf o, ably

I d t t.Q the bl qod, W ct
s Benrif b thsatRhtie aaide o Srie (irronatbyh i chane
a3 penNsetds); and ohe tiwkeli Iwemmbhyl@mﬂn@p&dds Ninclude

thiis field can be use es. of such _diluents . .
SR Y G o BETRAS 1 EVREGELE < G BBy @ gide. soaium

YaeBbRAte P PS8 REm M gen38afboivatd ats%amﬁm}&afgén
al cohol , pol yoxgl ated isostearyl alcohol,
TOEYPDBS6 VG LBe2bH? 062033 - 32-

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

platelet aggregation inhibitor, and is effective in the
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pol yoxyet hyl ene sorbitan fatty acid esters, and the
like. I'n this case, isotonizing agents such as sodi um

wa@bkdoonodes gl ucose, mannitol, and glycerol in BCT/aWP0ANI62033

sufficient to prepare an isotonic solution may be
i ncorporated into the pharnmacelg+4 cal 5 conposition.
Comonly used pH adjusters, solubilizers, buffers,
preoventinn agdntreatment lof hiykervensignsoeflemaddedi. , cardiac
ARV h olL@ring .

e, M1 BaBte ) Al GAhED SRR edoma) , apaominal
drbpsy ngdazitn€aitare af 5. .he sadersl hdadrtnatbees )y, réfiahe

mount of conpoynd represented by .general  for a (1 .
APBE o or, SYRAPomE B SREPhECREIAE, Resr B bkt T ya5Pbressin
t(BEADR) erltiiver cirflddsixs! hypohattemid,MhypokabémliL,adibBetes,
sui tafl sel.ected froma w de range. .In geperal, the
FrEFotT Y SPSPRELCHTRSUN &OLECHF % apbifase dPKPy. and
ghautlikd. Wt . % of the 15 pharmaceutical preparation.
The way of adm nistration_of the pharnaceuti cal .
preparati ofPeR 3dLniFEeRed obP i thensbman body 3gr pymedicine, the
bbm%)aﬁsh AN EneanPenBUH a3t BECEsdY AmiBEARELRIY R or
to the formof the preparafion, the patient's age, sex
sananateky daemi othes phamnachutoak alraadist yse¢h tds vasopressin

i e. . Jor a Labl eks iLlJd s, solutiaons .
ShESEAG e AEK R AT ShOp 1Bkt a8 | Mfugrgtic agents.
advgiotensired IoantagonistjsedARBhs andy amdigorimus| y
adm ni ster si nal ras,.mxed with typical .
repl acerren'?g?lcfﬁl%? su%hogst% Ucose t%gPu%/%bﬁos? ugﬁldn(l)n the form
afi d gaieaenadlopharmacéilneidadlk eomposstivgl.y Sukh i phatadcé@btical

i ntranuscul arly., intracutaneousl syhcut aneoysly or.

CRPPABLT T Fa PG, PRePqRad PYed conventional method|yeing

cbminbrlphffedaelbents @A aktDiiats, hguthvantiiners,

Sui tab,la/ sel ect ed. accordi ﬁg{nt o the dosage rglgi nmen, the

FXLPRHNG agehtss RIDdRIHt RUMCEhRTS i GHSInkperatRTs.

sareattantyf, 3dat hepisaase. The dosage is usually such

that the conpound represented by %e_neral formula (1), .
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essal. T atents, patent

%g%r?Cgcwnotrr}nse,ntghda%%ctuhr?e%%eéi ted herein are

i ncor por at 8d fyrm efabletse. 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,
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 hydrogen carbonate, calcium carbonate,

fatty acid esters of polyoxyethylene sorbitan, sodium lauryl
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5EFFECT OF THE | NVENTI ON According to the
present invention, a novel benzazepi ne conpound t hat
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To form suppositories, any of the various carriers
conventionally known ih this field can be widely used. Examples
thereof include polyethylene glycol, cacao butter, higher
alcohols, esters of higher alcohols, gelatin, semi synthetic
glycerides, and the like.

Capsules can be prepared according to a conventional
method by mixing the active ingredient compound with various
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
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,

ethoxylated isostearyl alcohol, polyoxylated isostearyl alcohol,
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resi due was dissolved in aqueous acetonitrile, and
then freeze-dried to obtain 300 ng of

W@ 7608/0196%- 1- [ 2- net hyl - 4- (2- net hyl benzoyl anm no}EeH@rpes 52033
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: 1.6-2.1 (4H, m, 2.37 (6H, s), 2.5-2.6 (2H, m,
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&O 30 g, 0.55 mml), and the m xture was stirred
ééﬁ??%m%&datswpét?@*ngl agents . v fideraedictnes IC‘@G} also be
gndef Jeducapypressure at about 30C. The resulting
fiﬁtlon vvaes frg'g%e dried to obtain 0.29 g (94% of 20
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selected from a wide range. In general, the proportion of the

compound is preferably about 0.01 to about 70 wt.% of the
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
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 f£luid such as glucose solutions,
amino acid solutions, or the like, or singly administered
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
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.

The dosage varies with various conditions. A dosage
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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,
WG2®9/07989 (2H, m, 7.15-7.55(6H m, 7.58 PCT/JP2008/062033
-33-
smaller than the above range may be sufficient, while a dosage
larger than the above range may be necessary.
The patents, patent applications, and documents cited
herein are incorporated by reference.

EFFECT OF THE INVENTION

According to the present invention, a novel benzazepine
compound that has excellent properties, such as the maintenance
of the blood level of tolvaptan for a long period of time
enabling to provide the desired pharmaceutical effects, can be
provided. _

When administered into the human body, Compound (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
thereof is readily crystallized and easy to handle. Furthermore,
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
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 invention
in further detail.
Example 1
{7-Chloro-1-[2-methyl-4-(2-methyl-benzoylamino)-benzoyl]-2,3,4,5-
tetrahydro-1H-benzo[blazepin-5-yl} 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)
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 : 50 — 20 : 80).

The purified product was concentrated under reduced pressure. The
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(1H,s), 9.80 (1H, br). Exanpl e 3 Pot assi um
(7-chloro-1-[ 2-net hyl - 4- (2- met hyl benzoyl am no) benzoy1]

WO 2®80/0@1988 4, 5- t et r ahydr o- 1H benzo[ b] azepi n- 5- yR¢T/JP2008/062033

succi nat e Anor phous of potassi um
(7-chloro-1-[2-nmethyl -4-(2- -34-

nmet hyl benzoyl am no) benzoyl] - 2, 3, 4, 5-t etrahydr o- 1H benz

Spaldue pvas- ¢igsalved rax @aaquesoushagetenitrike.signd dhen freeze-

?%g%gga%ﬁ}kgtégﬁzgggy88§g6 lQ7ach§§rattrfﬁaﬂg¥§9ﬁg§4(2-methyl-
benzoylamino) -benzoyl]-2, 3,4, 5-tetrahydro-1H-benzo[b]azepin-5-yl}
succinate as white amorphous solid.

'H-NMR (DMSO-ds, 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 (1H, m), 6.8-7.1 (2H, m), 7.1-7.3 (3H,

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

Example 2
Sodium {7-chloro-1-[2-methyl-4-(2-methylbenzoylamino)benzoyl]-
2,3,4,5-tetrahydro-1H-benzo[blazepin-5-yl} succinate

A sodium hydrogen carbonate (46 mg, 0.55 mmol) aqueous
solution (2 ml) was added to a methanol solution (2 ml) of {7-
chloro-1-[2-methyl-4-(2-methylbenzoylamino)benzoyl]-2,3,4,5-
tetrahydro-1H-benzo[bJ]azepin-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
sodium {7-chloro-1-[2-methyl-4-(2-methylbenzoylamino)benzoyl]-
2,3,4,5-tetrahydro-1H-benzo[b]azepin-5-yl1} 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,
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]-
2,3,4,5-tetrahydro-1H-benzo[blazepin-5-yl} succinate

Amorphous of potassium {7-chloro-1-[2-methyl-4-(2-
methylbenzoylamino)benzoyl]-2,3,4,5-tetrahydro-1H-benzo[blazepin-
5-yl} succinate was obtained in a similar manner as in the above
Example 2.
'H-NMR (DMSO-ds, 100°C)dppm :
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PCT/ JP2008/ 062033 - 35- 1.70-2.10(4H, m, 2.16
(2H,t, J=7.1 Hz), 2.37(6H, s),2.48 (2H, t,J=7.1 Hz),
WORQ08/0TB66. 90 PCT/JP2008/062033
_35_

1.70-2.10 (4H, m), 2.16 (2H, t, J=7.1 Hz), 2.37 (6H, s), 2.48 (2H,
t, J=7.1 Hz), 2.95-3.50 (1H, m), 3.70-4.25 (1H, m), 5.85-5.95 (1H,
m), 6.75-6.90 (1H, m), 7.00-7.15 (2H, m), 7.20-7.45 (6H, m), 7.58
(1H, s), 9.77 (1H, br).

Example 4
Sodium 4-{7-chloro-1-[2-methyl-4-(2-methylbenzoylamino)benzoyl]-
2,3,4,5-tetrahydro-1H-benzo[blazepin-5-yloxycarbonyl }butyrate

4-{7-Chloro-1-[2-methyl-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
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-1H-
benzo[bl]azepin-5-yloxycarbonyl}butyrate as amorphous.
'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 (1H, br).

Example 5
{7-Chloro-1-[2-methyl-4-(2-methyl-benzoylamino)-benzoyl]-2,3,4,5-
tetrahydro-1H-benzo[b]azepin-5-yl} methyl succinate

Iodomethane (34 pl, 0.55 mmol) was added to a DMF (5
ml) suspension of {7-chloro-1-[2-methyl-4-(2-methyl-
benzoylamino)benzoyl]-2,3,4,Sjtetrahydro-lH-benzo[b]azepin-S—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.

The dried product was purified by silica gel chromatography (n-
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W@ 1domd1968 77 (1H, br).

2.95-3.50 (1H, M, (1H mM, 7.00-7.15 3.70-4.25 (2H m,

(1H m, 7.20-7.45 5.85-5.95 (6H M, (1H, 7.58
5 PCT/JP2008/062033
-36-

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[b]azepin-5-yl} 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), 9.79 (1H, br).

Example 6
7-Chloro-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)benzoyl]-2,3,4,5-tetrahydro-1H-benzo[blazepin-5-yl}
succinate (0.30 g, 0.55 mmol), 2-aminoethanol(40 pl, 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 ml), 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)-
succinamoyloxy]-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)-benzoyl]-2,3,4,5-
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Exanpl e 4 Sodi um
4-{7-chl oro-1-[ 2- net hyl-4-( 2- net hyl benzoyl am no) benzoy

W(@2609/001968 PCT/JP2008/062033

2,3,4,5-tetrahydro- 1H benzo[ b] azepi n-5-yl oxycar bonyl } b
utyrate 104-(7-Chl oro-1-[2- met3npH - 4- ( 2-

nmet hyl benzoyl am no) benzoyl] - 2, 3, 4, 5-t et rahydr o- 1H benz
ﬁFb}”mq@w@mbbm%ulpbarym:wcmqb@ny@m@mgltm@}ss acetic

gngo en cginbona gd(éAf v%%%.ﬁ ?ﬁﬁgdlnngq]%ycggﬁég%%@o ontoesmr)

( 2 m ) wasTaldpdanhétl ed og.ard 2t mmoil) xénd e4 whisnethylaminopyridine

d f h
1201 uP8 - ol Bnc PP oHeEE Alsdb B (b Ll & -

Thibdbgiydoldeetaahgedaide t {r9 aj,r 28 mewdl) owabt added. iferto, and
459% .of sodium 4-(7-c

%B?hﬂ“‘ ﬁ@sny?{r‘e??a/l%ﬁn HBg"Ber’F?B'PffaE“%e 48T &t rpur. 1N

hﬁfﬂ.@oélﬂlﬁfi@ [deliazeas nadded @ey ¢Bebosytdivi Wiiadk@rads and then the

anor phous. 20 1H NVR(DMVSO- d6, 100C) dppm :

nixgure 1Ry I—Px*rﬁaol‘e§7(”6FPs?tl'2Y]4?%t@§FZH e 3ongamic flayer was

((,:&Ehed Myidn’ A Aol BYie- 8818, 0UriBaMover8athy¥Bous sodium

sulfate. After filtration and concentration wunder 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
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 dissolved in
aqueous acetonitrile, and then freeze-dried to obtain 350 mg of
{7-chloro-1-[2-methyl-4-(2-methyl-benzoylamino)-benzoyl]-2,3,4,5-
tetrahydro-1H-benzo[blazepin-5-yloxycarbonylmethylthio} ~ acetic
acid as white amorphous solid.

'H-NMR (DMSO-d¢, 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),
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[b]azepin-5-yloxycarbonylmethylthio}-
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.

Thiodiglycolic anhydride (0.86 g, 6.5 mmol) was further added,
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m, 7.00-7.10(1H, m,7.10-7.45(7H m,7.58(1H s),9.83
(1H, br). 25 Exanple 5

W@ 200@00106%- 1- [ 2- net hy1- 4- ( 2- met hyl - benzoyl am neQF/ine0esm62033

1]1-2, 3,4,5- tetrahydro-1H benzo[ b] azepi n-5-y1) net hyl
succi nate | odonet hadge- (34 R1, 0.55 mmol)
was added to a DMF (5

@nfls thaefe idiep Mt rrehvas os tiyqredrat hypom - wum;'shyre Bor 2 hours.
1 t
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2 V\at er
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089161068 PwhsJ FXI8/ed6 X3 3rochp- temperature for 1 hour. The

resultant mixture was further concentrated under reduced pressure,

and the residue was purified by silica gel column chromatography
40 - 0 : 100). The purified

product was concentrated under reduced pressure, the residue was

{n-hexane : ethyl acetate = 60

dissolved in aqueous acetonitrile and then freeze-dried to obtain
880 mg of methyl ({7-chloro-1-[2-methyl-4-(2-methyl-benzoylamino)-
benzoyl]-2,3,4,5-tetrahydro-1H-benzo[blazepin-5-
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).

Example 9
Methyl (7-chloro-1-[2-methyl-4-(2-methyl-benzoylamino)-benzoyl]-
2,3,4,5-tetrahydro-1H-benzo[b]azepin-5-
yloxycarbonylmethylsulfonyl}-acetate

Methyl {7-chloro-1-[2-methyl-4-(2-methyl-benzoylamino)-
benzoyl]}-2,3,4,5-tetrahydro-1H-benzo[b]lazepin-5-
yloxycarbonylmethylthio}-acetate (480 mg, 0.81 mmol) was
dissolved in a methanol (5 ml) and water (2 ml). Ooxone®
(2KHSO5/K,S04/KHSO4) (1.5 g, 2.4 mmol) was added thereto and the
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

chromatography (n-hexane : ethyl acetate = 50 : 50 - 20 : 80).
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hexane : ethyl acetate). The purified product was
crystallized from nethanol/water to thereby obtain

W@ 200/001968 7% of PCT/JP2008/062033

(7-chlorol-[2-nethyl-4-(2-nethyl - benzoyl am no) - benzoy1l
1-2,3,4,5- tetrahydro-1H benza3®] azepi n-5-y1l) nethyl

succinate as white 5 powder. Ml ting point:

The. pun¥EiSC pradivk YohRBoentrote) apden refugzed2ppsssure, the

Fopialy vds HissBhied)in Sagiofs Jobfohithiie aff frédee-ariea to
ebEaim) , 28090m§. 0@£10(nddthyd) , {@-@l@r@@lfmmethyl 4-(2-methyl-
éer}go%'h'gpn}(??)l_lbegx%p} 320617 44§ £4{'—|rahrpdro lﬁﬁbé d[bS] azepin-5-
¥16ky cdarbdnylindth2l Siylifompl -} e hbytat e et wha e yamongholis| 801id.
-4-(2- 15
-(P@%QGW'arﬁoﬂzﬁ)-dé’é’ﬂ‘zéyl] -2,3,4,5-tetrahydro- 1Hben
20bbl agepsne m), 2 37 (6H s), 2 8-4.3 (2H, m), 3.48 (2H, s),

(37 Chloro-1-[2-ne (2-meth Ibenzo | am no) benzoy1]
263 42§Jt§t)r'ah?‘y(§|30 (fﬁbﬁzo[%] 2bepi i g‘ Ly sifedirdate (2H, m),

| (70139 9, %:ﬁ{ 5§I)m“?|é 7%%&!{20%512&;@7(4(%11&) O &2 (1H, br).

1 hydroxybenzotn azol e (HOBt) (0.10 g, 0.66 nmol) were
gi efpin DM (5 m), and the m xture was stirred

out roomtenperature over night. Water was then

ddd€hlowo1lhd 2-methybm 1fi2xmeithyl Tpenzaydamind) -benzoyl]-2,3,4,5-

B e Ry AR} T BB o (5l R Yl et oBEE )c 1o
silica gel Palwidiogloghaphidd e(hy24 atkt o4 & mmoat)haasl rdded to a

tglgh:ﬂ%%r? ot a'é'iﬂggig g é&ﬁﬁrb »f tolvaptan (2.00 g, 4.4 mmol)

2ndac pyamy:h@xoq 4D 2, Bt Oyimdl ) 2-arl e MaRTayé awad@tirred at
benzoyl] - 3,4,5-tetrahydro-1H benzo[ b] aze |ne as
TRBp otTee T4 P, YR 39 o WaSDR 9951 29958130 the, Teaction

#iReuBe 78nd 7the MuixthréOwhsOextihbtdd  whtiBQich182ohdthane. The
6.35-6.65 (2H_ m, 6.80-7.05 (2H, m, 7.10-7.70

%hblﬂfd rgensgce zg]-apgﬁ ¥as waghe with water and an aqueous
2309+-9048688a1im P?&ﬁ%&‘gégoes%]:ut:iZn, and dried over 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-1-[2-methyl-4-(2-
methyl-benzoylamino)-benzoyl]-2,3,4,5-tetrahydro-1H-
benzo[b]lazepin-5-yl} 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 (1H, m), 6.80-7.05 (2H, m),
7.10-7.45 (7H, m), 7.56 (1H, s), 9.81 (1H, br).

Example 11 .
{7-Chloro-1-[2-methyl-4-(2-methyl-benzoylamino)-benzoyl]-2,3,4,5-
tetrahydro-1H-benzo[blazepin-5-yl} chloroacetate

Tolvaptan (10 g, 22 mmol) and pyridine (2.7 ml, 33
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tetrahydro - 1H benzo [ b ] azepin - 5
-yl oxycarbonyl nethylthio )acetic acid (al so known as:

wo edovames t hi odi gl ycolic acid nonoester) PCT/JP2008/062033

Tolvaptan (1.0 g, 2.2 nmol) and

4-di met hyl am nopyridine (27 mp0-0.22 mmol ) were

di ssolved in pyridine (5 m). 5 Thiodiglycolic

amadr i ere2. osusper@ednpl in wadictexpmatdaneo, G0 t hwl), and

reed.ag,r t tyr 0 0 J
FrAblodalin, Slioktlatio L) ST RERS Spronodedrfopitie uncer
gndlimgnwiilib mod.ur e Thes dbtiained echimtueetwasd satétmad. at room

TABSEGPI, 40°1 Mt oL bR RS 4 gpcea <o e

dried over  a S
frebttbdn on masdueoncerdridat i éhe unaextiueduc edhPr eexttiracted with

t.he resid was purified by silic el flash .

O Fnl i Rae: (O sy o AFORREG  IAUERangRS Lggshed with 1IN
8gdrodiloridNtaditt, COFEE v Pangfirotas scaiiwe Gilfate. After
silica gel colum chromatography (ethyl acetate). The '

FaLtratinn Rpd regnasatrabion rppdery nepueef PRegeRreg  ddie residue
wHS5OpBE DA P Y, GR1ReXagel (£18ishY bhashh Bl Gapfhy (ﬁohe:é&e' : ethyl

100), and the purified product was concentrated under
pegtetRl v e88ure. 4Pher & dee MHs di 36 veurifiegupsaduct was

%?ﬁ&@ﬂ:féﬂéde urfde? R80cLd S5tsssiree ol BbeRiA 12 39000 7-chloro-
@71 metthylt4-1 2rme byl ‘ben2opbaminc odenapivdin 203 ~hérzoy
: 5- . :

te ey g e Benzo P I SePaB Y 1 o SRAPBSRST TRy (AP0 WRite
pmoephausicalids white anor phous solid. 3-H NWR

DVEO- d6.. 10Q0C) dppm. . 1.6-2.2 (4H, m, 2.4 (6H, s),
%HIMF 2Dk‘§ﬂjgm 109°Gkdoam :s) 3.60(2H, s), 5.8-6.0
(1)15‘!,-21‘@, (’5H8-gl-);,l QEXBIG ltliSH,;sz-Jr\?/gGﬁZle TRH, 2Y,54.4dH,(2H, s),

. 8 H, . a e t

BRI G be (3] ek (BB (Zimehy ! TobnZcdl 6 ndfL behady -5 (4H.
w), 7.57 (1H, s), 9.8 (1H, br). _
2,3,4,5-tetrahydr o- 1H benzo[ b] azepi n-5-yl oxycar bonyl ne
thylthio)- 30 acetate Tolvaptan (1.0 g, 2.2 mmol) and
fxdinp®d My am nopyridine (27 ng, 0.22 mmol) were

di ssolved in pyridine (5 ml). Thiodiglycolic anhydride
terasBytyl. 3 mbt{7wedoxadidl 2 methyd -4 ahe-meidvidi-kenreylamnino) -

O 2o s LR AR Jhchen et s 0
vipxyiearkonydme thnh} 200 133E 106 8P eXY18t662033
{7-Chloro-1-[2-methyl-4-(2-methyl-

benzoylamino)benzoyl]-2,3,4,5-tetrahydro-1H-benzo[b]lazepin-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.
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

reduced pressure to obtain 1.2 g of tert-butyl 4-{7-chloro-1-[2-
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-38- and then the m xture was stirred at room
tenperature for 2 hours. 1N hydrochloric acid was

w@odmemomwes t he reacti on m xture, then the m Xt UPET/IRL908/062033

extracted wth ethyl acetate. The organic |ayer was

washed with 1IN hydrochloric ae4dd; dried over anhydrous
sodium5 sulfate. After filtration and concentration

medibyl+ &dii-oe thydskenzonlamipohybenionldi-2z 3 net !’frdmtmaydro- 1H-

B it 1 O B L SR A S pryrave

fyedlbwroiloncent r at ed under reduced pressure, and the

resi due was urlflg silica gel colum
éﬂr%t‘@&?gpﬁy 189 qﬂ%’% ethyl acetate = 60 : 40

1.@2: (9A0) s) The, pa.if i (@, pmduat39/a$snpn§pntzaaeed(4n, t, J=5.1
undgr reduced pressure, the resid was dissol ved i

n

atjaéoud Hcddtbni trife AndiZd e f‘?e - §ired- ¢t obt(@fn M. 5.9-
8801 mp1ef met fle-7.0 (1H m), 7.0-7.1 (1H, m), 7.1-7.5 (7H, m),
{7-chloro-1-[2-neth 82 net hyl - benzoyl am no)

bdn2dylH2 53,4958 t kH.alFdr o- 1H benzo[ b] azepi n-5- 15

yl oxycar bonyl net hyl t hi 0} - acet ate as whi te anor phous

solid. 11-1-NWR (DVSO d6, 100C)dppm: 1.5-1.9 (4H, m,
ExgmpleH3s), 2.8-4.3 (2H, m, 3.48 (2H, s), 3.61 (2H,

T ol

@18, 4 b5 jtetahgdaopl B-tendet b hzepin-5-yloxycarbonylmethyl)} -

ro hy 1- & (2- et hyl - benzoyl am no) - benzoy
&’]1 %HEF %@fkﬁg%hy o benzo[ b] azepi n- 5-
yl oxycar bdnydmquﬂo@ehf ehy.daj:imeéﬂtﬁ 2yl solution (3.7 ml)

7-chl -1-[2-nethyl- 4- 2- benz

iy 899085t 40 TSHYT ACARarS, eI T 5 dBHhoeE tert-butyl 4-
xh%mm@qnxlzrxmtewylmq)z-a@ethglebéxﬂa‘iﬁylmms) 86ermwll)] 2,3,4,5-
was dj ssolved in a nethano and wat er

e reRpte] vhHH- P?RFBUES}Q@SB?FRFE&W?ﬂtb?“@mQtW%ﬁlPerazme 1-

\RAFbaRPEskd her & ogand . hamd®) M Ahdr @néasmikthbeedadt stirred at
roomtenperature ?or 20 hours. Water was added to the

meqB: EUPeRatuTre FaRL2 OURSxt UThe RESCARI FakasweRpt follected by
Hil¥ka8fs atvﬁ‘ishzaewfffﬁ r@ﬁ{ 1W%%e@5t€d SYE'araRAY §hOH5tain 800 mg

sodium sul fate. After trat| on and concentration
@der rle'dl]cébl‘pr%sls‘drzemethﬁlr‘bsﬁ Zhrethad - penidylamipg) -benzoyl] -

5.5 ey RS o by -

20petradiips SROYAFPCRDSY B2 @33 yeBDow Tawdenn.i f i ed product

B JORR0LR: R doctoni 111 e and freese dri ed

tla 66Rt 4i N(42N0m)y Of2lﬂﬁ9hyK3H s), 2.374 (3H, s), 2.8-3.0 (4H,

5,9 483 e B e Son by en, a8 Vil oRi 5.7 (am,

)ﬂzoxysasberwl(tﬂihyd)s,ulsf @nryl)- qeB} ahp, as7.WhbPt8® (3H, m), 7.3-7.5

.a(rl?{r’pplsaus solid. 1H NI\/R ( DVBO- d6 100(_:) P{m t:)r).

7.56 (1H, s), 9.2 (2H, br),

Example 14
1-{7-Chloro-1-[2-methyl-4-(2-methyl-benzoylamino)-benzoyl]-
2,3,4,5-tetrahydro-1H-benzo{b]azepin-5-yloxycarbonylmethyl}-4-
methyl-piperazine dihidrochloride
1-{7-Chloro-1-[2-methyl-4-(2-methyl-benzoylamino)-
benzoyl]-2,3,4,5-tetrahydro-1H-benzo[blazepin-5-
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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,

wG2@9/0beg 2H, m), 7.1-7.3 (3H, m, 7.3-7.5 (4HCTIL2008/062033

7.57 (1H, s), 9.82 (1H, br). 10 Exanple 10

(7-Chloro-1-[2-net hyl - 4-(2- met4®A4 - benzoyl anmi no) - benzoy

1&- 2,3,4,5- tetr aﬁ/drp- 1H benzo[ b] azepi n-5-y1)

N eEverEhutlaebhy it t RiRerazioe| déll(xndlzaphidorid% (4@09) mg, 0.62

BBy ek, 6 Sy STELARID ol BEMALET o, 0.0

smol)molapd eﬂﬂﬂmlhle gyanodrihydsotwiriatecd( H9 rmgm 1.9 mmol) were
ta(aﬁgﬁr qur et gﬁgln:sgh%lﬁéwatag %% %%Q&Q.Fgo v}tae q i[rﬁed at room

reacti on mx urea ure was extrac
dempéoa tumsd h&oe. II' hhounnbi reckear gand ¢ dgaigens wasodiamhdtydroxide

SnESh Verit 4PPIICRVEHS FRacbIptPetl Fi e, iy (e PréCipitates

Welcer abl Dectosdl WO FIARira8ion), wats’méd aﬁitdueza\naﬁ pafid ft1ch dried.
3%1 silica eI chr.omat ogra h%(ﬂ%‘? hexane :
&t ,ﬁtg:)a ff"é?lé'gy dg {.174%thgfl acetate and a 4N

&Eoohlbz‘iﬁét Rt (é’cetate solut:Lon (0.5 ml) was added
math - benzoyl am no) - benzoyl] - 2, 3, 4, 5- t et r ahydro- 1H

Ebesehtzo[ bﬂafepﬁ#ﬁca-p}tytﬁ%xm@eam eallgeteghds. filtration,

ﬁ%@@ &g@ﬁ%@ﬁyﬁj 19@9M%d O?§§eci %{Eb bbta'lu@ §46'Z)n'g| of 1-{7-

#rLozo3Y- (Bmethyl-2- %@mlfnmzmlanﬁma aeszaomez 3,4,5-

- 4. .90+ 6 Tl
Pherinfied bt flonle ooty Mnteinbap ey P
piper&zimgpldihy@rochloride as white powder.

| |

-, isb-be, TP ponzol b] asepi 6. yD).
ahlsezoncem,t m)35(1)20t36881:slmn s()lolzggn&mmné )2)3&1{73@11[, dsne 2.8-4.3

Rher & dichnddti-t M 61 of thkhean @) 100 AP oy 3-9-6-1

qhhorﬁapesyi 7chl andem)(,Z 6 M7, 4337m;min) wassadded s), 9.8 (1H,
dr opwi se under cooling with ice. The obt ai ned mi xture
W&d-stirred at roomtenperature for 1 hour. 1N

hydrochloric acid was added to the 5 reaction m xture,

and the m xture was extracted wi th dichl oronet hane.
FrramBl@ak? c | ayer was washed with 1IN hydrochloric

qc-;-L en16rs el (O Gk tARPIYA! GUsetRPL WRSAHIAMS no M bé&izoy1]-2, 3, 4, 5-

Itration and concentration under reéduced pressure,
ttﬁérﬁléxqim@ﬂm@@npgfb}am% 5sylicérdj@ethydaminobutyrate

%E}ﬁ%ggﬁ%%f’&%ﬂy (n-hexane : ethyl 10 acetate = 60 : 40
, : . The purified product was

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)
(0.55 g, 2.9 mmol) were added thereto, and the mixture was
stirred at room temperature for 12 hours. An aqueous 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

chloride solution, dried over anhydrous sodium sulfate. After



10

15

20

25

30

35

concentrated under reduced pressure to obtain 12 g of
(7-chlorol-[2-nmethyl-4-(2-nmethyl-benzoyl am no) - benzoyl

WO 20980 W66 - , PCT/JP2008/062033

t et rahydr o- 1H benzo[ b] azepi n-5-y1) chl or oacet at easwhi t e

anor phous solid. 15 1H NWVR (DM33 d6, 100C)dppm :

1.7-2.2 (4H, n), 2.36 (6H, s), 2.6-4.3 (2H, m, 4.44
fritratyiors ands qpnceptrafiors. @nder] neguced) prgsgure,3 the residue

%gyég?nipﬁiged?’l})} BilfEh Jr fradh ChbbmsPogriphy( thindtdne : ethyl

eeetaBut W 4590 7-chlbOr o~ 14 2+ netdn) .- 4- Thenepimd £ieenzpydduct was

LRSS RteS, HOGSF o TOpar,. RFPRRIs| o) T fogidve was then
ylh.esgbmdaohylemﬂyh.y Ia):epaper a&l ane- H.ydmfdmxychabfide ethyl acetate

%8?1'%%/‘%\% bgﬁgﬁg 1)tke tg%?r aﬁ?ﬁj r FeFLbBRY o B e was

eaneeﬁma&)edc hhmeiacﬁmd( Jprz,seure 3 mBDlthe tz%Fstldbat Was added
Eeram ne- Icar boxyl ate (1-BOC- pi pera2| ne) (0.47

andPiiRadiltinratitonite Ebltrrte W255fﬁﬁ%¥9 ~dried to

%E&u@dde@h t g dectrnibrber{ ﬂélm&hyl apd( é%tﬁgltHéﬁzoylamlno) -
was stirred at roomte erature fof 2 hours y

QééFaYJe] Was #héntekrrhydre -dHeberzeiiilagerint In¥l and t he 4-
Sidiopat§rste W@%ﬁg@:ﬁ?éfﬁd@y dsf kel 'i:ét hTalﬁ% _Sqlid.
ted un u

e was cohcentr ce ess re,
foNMRes(DHSG das 1p0fC¢ ¥dppth by silica gel fI ash

h phy, (nyhexa yl etat.e =,50 0
1. éo?af Egeﬁbu;f{' f| edszrggﬁ(:t g\t;vé 2(:%?10 r at éd unge éS(ZH' m).
ﬂedmceﬁ{prss)s,swe -Bolob2lj m)l. 23g0ef.3 e(mﬂ bm)yl 5.9-6.0 (1H, m),
4077501 8P k27, 49 ZPQO00RSOBPGPR20QH 087937 54 (1m, ),
veshylH 4-4)-.net hyl - benzoyl am no) - benzoyl] -2, 3,4, 5-tetr
ahydr o- 1Hbenzo[ b] azepi n- 5-yl oxycar bonyl et hyl ) - pi per az
i ne-1-carboxylate as yellow oil. 1H NVR (DVSO d6,
gQempopre : 51.42 (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-Gblezq: I-dR2-methyk-4& (2-methylbenzamigo) benzpyly-2.3.4, 5-
gegSZI(l%hﬁfdl—ﬂ)}I ~Bknzd EIQIJzerlﬁl bL%m 4- &l%r%bétﬂ%e

S

1- (7-Chl or’%pllmmaﬁet 16y9-Q- (g. me?ﬁyi’ b'EFFZJe)yI #Asho)dispersed in
A dh1 th ai 2. h

2,3, 4°%°ntleet ragﬁy ro- 1I—“I1-lbenzpoy[rb al?g |(n 5- )r/r\loxfgg’r b%%dﬁd fhereto,
ﬁh&ll ):hegp:peim;.p wasdshjuredhl dr-r.‘u&orobutyrlc acid chlorlde (3.74

ml) was gradually added to the obtained mixture, and the mixture
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 aqueous
solution, dried over magnesium sulfate. After filtration and
concentration under reduced pressure, the resulted residue was
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 :

1.50-2.92 (16H, m), 3.10-4.02 (2.4H, m), 4.70-5.13 (1H, m), 5.86-
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A 4N hydrogen chloride ethyl acetate solution (3.7 m)
15 was added to an ethyl acetate solution (15 nl) of

WO e00p/09ss/ | 4- PCT/JP2008/062033

(7-chloro-1-[2-nmet hyl-4-(2-nethyl - benzoyl anm no) - benzoy
11-2,3,4,5- -44-

tetrah dro 1H benzo[ b] azepi n- 5-yl oxycat bonyl net hyl ) - pi
ez (he2H, Mar pok§ttits ((1-H2 B) . 16 S2dnToBR, (8r8H L M9 -

m xture was stirred at roomtenperature for 12 hours.
The precipitates were collected by 20 filtration,
BxempdewiT h et hyl acetate, and dried to obtain 800 ng

I %&&&H P2 mbihy ™ W wdthgi BE L M2 BARYLETT )5, 388
2eBrdhpdtetilizbedeol Ulkdepinebbyazepi n- 5- yi o crehghyiperazin-1-
thyl): pi i ne di hydrochl ori d | wder .
T RO o6, 100G dppm + 251, 6-2. 4 (4FL. 1y 2. 369
(3H ), 2. BThibdd-1512 n?eﬁiry:ip (4Hnemy1b%neaaiaoxuadzoy1)-
Dy 34 n) . 5.7 (1H, br),

3.4 4" tauransirop i-bengol bipkapin A yl, 4-CBibrajityrate (0.5

br)3 v7a3sc5) &Ef(libOI% 71r56aééfbn§9m.l% 2( 1ZHmPr) . 1228&t{ipiperazine

1-0(?5CEI)or§gEllPQ ndidel -(P-d2- @t hpndp sadbyn agarkonaien0.19 g)

%}Laddedtoteslt t heated und
, 3, 4, b-tetrahydro- 1I9|- elnozno[ bﬂzepl n- g‘l)}/{I gf(?/cgrago Vine. Unaer

m&w&omdt%yloumperﬁm meagithntr eas| peumgd into water and the
- vl (2 y yl -

E)"éjn‘ ]w?g ]ez# t%at@gtgﬁahy h gn%%?ﬁ%%ep%%ﬁga \ﬁ)%h water,
meﬂoa&eﬁsmwrpmazess Aﬂlﬂar flltratlon and concentration
(L SRR B! N8 A SS90 nsc

@ottmmh eclficmatygraphy mﬁﬂh)l,oramétlsmb ummethanol 100 : 1 - 100 :

FhantP (PR andthe @ xt e was LPRIGH oL (abRiayL-4-(2-

hemayménu@ufd@r)béniwm) 24t 21 5 2PEk AH{IYS 18 OBknHB [b]azepin-5-
XﬁdrOXI de sol ution were added to the reacti on m xture,

d4t ht-3edylpiperasingy 1o BRERER R a5y crlprless ail-
"\ﬂsﬁﬁﬁ(ductlb ., and then dried. The obtained solid

di ssolved in ethyl acetate, and a 4N hydrogen
clhl58r?d@6 et(E%G%-ce!‘btezsé'Pd%% (g M) \/§a§3add@d 14.4H, m),

14h9pe5 014 Thay PfCi B BILES4e[ £, IeM)C0ld a8l gds Ry .79-
filtrati onbﬁ{vvaslfﬁed Wi th et f acet at)e aelnggdfgl %%I) o ™. 6.79
dbfI8i 68 28H. g -of 1-0-

chl oro-1-[ 2- nmet hyl1- 4- (2- et hyl - benzoyl am no) - benzoy1] -
2,3,4,5-

Examphg dt®- 1H benzo[ b] azepi n- 5-yl oxycar bonyl et hyl ) - 4-

?EE:B% g)g-r[azi-blg&g% gir/ﬁd(_r P RE B8n At LG ROV -2.3, 4, 5-
tetrahydro-1H-benzo[blazepin-5-yl [(1-
chloroethoxycarbonyl )methylamino Jacetate

1-Chloroethyl chloroformate (0.12 ml, 1.2 mmol) was
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[b]azepin-5-yl 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

resultant mixture was stirred at room temperature for 1 hour, the
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1.6-2.1 (4H, m), 2.369(3H, s), 2.374(3H, s), 2.73(3H,
s), 2.8-4.3 (2H 1), 2.8-3.0 (4H, ), 3.0-3.4 (4H, m,

W®@2040@1868 s), 5.9-6.1 (1H, m, 6.8-7.1 (2H, n)PCTIF008/052033

(7H, m, 7.54 (1H, s), 9.8 (1H br). 20 Exanple 15

(7-Chloro-1-[2-nmet hyl-4-(2-met4dH - benzoyl am no) - benzoy

1]1-2,3,4,5-

reeetignr Bixkipen¥efb]didaed- suith) - athirheahgtate nowashed with

Qéféérh §OGh! Qa[dq%%u@@%‘tﬁj?ﬂ&i‘ §daflur®: o118 dolution, dried
-dr et hyl am no-butyric

evedhyshddu osulkxte.48yfteOnfbliraticch and concentration, the

i I ani nopyri-di ne, (27 . 0.2 I re

S L SR RO RE? afdops ) MionalPeSaphy (5 fexane
ethyBbnacdtdt®) to obtain 0.67 g (93%) of 7-chloro-1-[2-methyl-4-
Lnmet hyl.am nopr. - 3- et hyl car padi |l m dehydraochl ori de(

hece Sy fiprashydB L Menzogn Y ef of rsehaRENEr Ciand ¢ he
Bexzo[18] Apitt-bEyEd Y 1t ORIBrRITBOKGESF GOy ) mb2hPOEhfno Jacetate

An aquequs saturated sodi um hydrogen carbonate
88| ¥PPTRPANEs added to the reaction mixture, and the

R NMR(€D0Rs) dbphd @cted with ethyl acetate. The organic
| ayer was washed with an aqueous saturated sodi um 35

&hVerl b so3Hi i Bh, ri®R-SPer( THnhydr.ok Sodi-dh (4H, m), 3.85-
i@F%aiﬁi, Ay er ,—,{9&35,29&9(1%1%&5%35’@%&8/( ®20R$, - 8315-6.65 (2H,
er reduce re

fiTtration and concentrati‘on in pressure,
mhe ¢ emd-dudnmddiBurmXied by silica gel flash

Elggsqnit Qgg%)hy (n-hexane : ethyl acetate = 50 : 500 :

hé purified product was concentrat ed under

reduced pressure. The residue was then 5 dissolved in
E;{Q%Ipleaclegt ate, a 4N hydrogen chloride ethyl acetate 10
7-Chloro-1-[2-methyl-4-(2-methyl-benzoylamino)-benzoyl]-2,3,4,5-
tetrahydro-1H-benzo[b]azepin-5-yl [(1-acetoxy-
ethoxycarbonyl )Jmethylamino]actate

N-methylmorpholine(0.31 ml, 2.8 mmol) was added
dropwise to an acetic acid (0.32 ml, 5.6 mmol) solution of 7-
chloro-1-[2-methyl-4-(2-methylbenzamido)benzoyl]-2,3,4,5-
tetrahydro-1H-benzo[b]lazepin-5-yl [(1-
chloroethoxycarbonyl )methylaminolacetate (0.35 g, 0.56 mmol)
under cooling with ice, and the mixture was stirred at room
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]-
2,3,4,5-tetrahydro-1H-benzo[blazepin-5-yl [ (1-acetoxy-
ethoxycarbonyl)methylamino]acetate 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,
m), 6.55-6.70 (1H, m), 6.85-7.00 (2H, m), 7.10-7.25 (3H, m),
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sol uti onwasaddedt her et 0, andt her esul t ant m xt ur ewas
concentrated under reduced pressure. To the residue was

waodwedores er (10nl). After filteration, the filPCHITEVSHE2033

freeze-dried to obtain 0.91 g of

7-chloro-1-[2-met hyl-4-(2-nmeti4d- benzoyl am no) -
benzoyl] -2, 3, 4, 5-tetrahydr o- 1H benzo[ b] azepi n-5-y1 4-
di-aet hydTarfidiobmd yr At %6 Hyldk,oshl 0? i Uk @d.whrde anor phous
solid. 1H NME (DVSO d6, 100C)dppm :

1.6-2.1(6H, m,2.37(3H,s),2.38 (3H, s), 2.5-2.6 (2H,
Example 20

7-Chloro-1-[2-methyl-4-(2-methyl-benzoylamino)-benzoyl]-2,3,4,5-
tetrahydro-1H-benzo[bl]azepin-5-yl 3-[2-(bis-benzyloxy-
phosphoryloxy)44,6-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
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
sodium sulfate. After filtration and concentration under reduced
pressure, the residue was purified by silica gel £flash
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)-
benzoyl]-2,3,4,5-tetrahydro-1H-benzo[blazepin-5-yl 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 (7H, m), 2.10 (3H, s), 2.32 (3H, s), 2.36 (3H, s), 2.6-
4.3 (2H, m), 2.91 (2H, d, 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
7-Chloro-1-[2-methyl-4-(2-methyl-benzoylamino)-benzoyl]-2,3,4,5-
tetrahydro-1H-benzo[blazepin-5-yl1 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-
benzo[blazepin-5-yl 3-[2-(bis-benzyloxy-phosphoryloxy)-4,6-
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m, 2.74(6H's), 3.0-3.1(2H ), 3.0-4.3 (2H, m,
5.9-6.0 (1H, n), 15 6.7-7.1(2H, 9.8(1H, br).

WOorRQog/0a19¢8 2(3H, m), 7.2-7.5(4H, m,7.54 (1H, s)PCT/JP2008/062033

-47-

dimethyl-phenyl]-3-methyl-butyrate (0.92 g) in ethyl acetate (10
ml) was hydrogenated over 5% platinum carbon (100 mg) . The
catalyst was removed by filtration through Celite layer, and the
filtrate was concentrated under reduced pressure. The residue was
purified by silica gel flash chromatography (dichloromethane :
methanol=90 : 10 - 50 : 50). The purified product was
concentrated under reduced pressure, and the aqueous acetonitrile
solution of the residue was freeze-dried to obtain 0.21 g of 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 as white amorphous solid.

'H-NMR (DMSO-dg, 100 °C)dppm :

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

Example 22
Chloromethyl {7-chloro-1-[2-methyl-4-(2-methyl-benzoylamino)-
benzoyl]-2,3,4,5-tetrahydro-1H-benzo[b]lazepin-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
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
concentrated under reduced pressure to obtain 6.1 g of
chloromethyl {7-chloro-1-[2-methyl-4-(2-methyl-benzoylamino) -
benzoyl]-2,3,4,5-tetrahydro-1H-benzo[b]azepin-5-yl} carbonate as
white amorphous solid.
'H-NMR (DMSO-d¢, 100 °C)dppm :
1.7-2.2 (4H, m), 2.36 (6H, s), 2.6-5.8 (2H, m), 5.9-6.0 (3H, m),
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Exanpl e 16
7-Chl oro-1-(2-net hyl-4-(2-net hyl benzam do) benzoyl)-2, 3

WQ 2003/00268 t et r ahydr o- 1H benzo[ b] azepi n-5-y1  PCT/JP2008/062033

4-chl orobutyrate Tol vaptan (10.0 g, 22.3
mol ) was di spersed in dichl or48ret hane (100 nti).

Pyridine (2.7 m) was added thereto, and the m xture
®a8-2t1 r(2dy. m)- Ak br dbout(yH. cmici - Thi(dHi de) ( 39 & (i), br).
was gradually added to the obtained m xture, and the

m xture 25 was stirred at roomtenperature over night.
Ebtemplaeloiaant was then pour ed into wat er, and the

S ex h or One hane
T LS [ hE R ECe M e h g RN AR ) B33, 4.5-
meera]mmmmeazb { B} &zepAint-6 Fyi} | igGimethya ndarbonate

concentratl under, reduced pr e resu
resi due wa$ g WS | i zed V\/I{t g‘ﬁ%ﬂy{] ihé (2-methyl-

g@ﬁugyfdnﬁﬁ»sbahg%wrez Aldl, scwelrmyd‘ﬁol-unabe@zb[@ra@epm 5-yl}
rie OO0 aln
ragherate 103-8- Bt AP4 aoméioﬁ}%eh%a?m%)wm g¢dpd ot acetone

Z{5751‘hi)3t r & dhenl Enbenzof e 4aR1 Ae2tdd under reflux for 3 hours.
chl orobutyrate as white powder. 1H NVMR(CDC13)dppm :

WEteD09,obing sPETLrIPR 0 fempevaias-e. 441315@1"19’35( jadred nghereto and
8- 8 H, q 8.
hi
3 %hl orsfci)ﬁfgglz %ﬁ?ﬁ%}?ltgg?% E%rr‘étl!r(?yl nzam 0) enzgy}&?a’ilof The
ptegipttates were washed with water, and dried to obtain 4.2 g of

tﬁt— %ﬁ?%% -)C;L;—;[?'e-ptg@ﬁgi b] azLRln1 Yadiddnakshe ) AASIRAS, 3,4, 5-

teehhuydrd—lﬂﬂbmthyﬂ}db@mfst-yy} bentadonmhiydnz oydgrbonate as
tetra dro- 1H benzo[ b] azepi n-5-y1

1&9?5?’6 8 Y8°%5- g) was dissolved in acetonitrile
(lllfNle()toli;eﬂéeayl poper@zppm 10 (0.35 g), sodium i odide
4 and sodi_um carbonate (0. were added to
t('l io?u“%n ndzt'ﬁé ?(‘tu é w%s‘lﬁeé%d fder? /e -Bu2H, m),
f5Qug 120wl S.J=bhe HeRCtSU¥3 Vi@s, paur 8k i Nty )wakes, (amd m), 6.4-
the mxture was extracted with et&;{i17 acet ate, washed

fi-8h (38 &%), &rPad- BvES HoMlun? carbibhafd. Asger(1H, s).

filtration and concentrati on 15 under reduced
E@}essure the residue was purified by silica gel
pgRke c4t omat ogr aphy (di chl or onet hane : net hano1=100

Acét&{?%ré nzréﬁi) t oobiai iy %Soi 1 s hieh 14( ?%l W&%é’ﬁé%?%lamino) -

do) benzoyl 3, 4, 5 t trah
P@Bepvhlsl 3.8, 5 mtmqnqmlyebanzm[ta]a,zkapburs;-fm)e cagbonate

?ggoghesagéé%oﬁmwé%lm@p%s %F}i%%ldf an :':lcetonitrile
4olftbori4d (15 m ml3. 83-6£20 ({I7-2Hlomp- 16[mma-giw-methy1-
@ehzgyfagxﬁin% )Z%eglgbgfll -iT,)S' ,4,5-tetrahydro-1H-benzo[b]azepin-5-yl1}
jodomethyl carbonate, and then the mixture was heated under
reflux for 8 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)-
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25 Exanple 18
7-Chl oro- 1-[ 2- net hyl- 4- ( 2- net hyl benzam do) - benzoyl] - 2,

W@ 200980196t r ahydr o- 1H benzo[ b] azepi n-5-y1[ (1- PCT/JP2008/062033

chl or oet hoxycar bonyl ) net hyl am no] acet at e 1- Chl or oet hyl
chloroformate (0.12 m, 1.2 md®d9 was 30 added

dropwi se to a dichloronethane (10 nml) sol ution of

PpephpBt b=2,3.2- fretétmahydrp- ﬂrﬁthgmtfeﬁ’cz]&ﬁen@)lbéfmby lrapbgnate as

wﬁlsftg{l&gj}% I.0% éﬁ((genzo[ b] azepi n-5-y1

am noacet a 60 g, 1.2 mmol ), and the m xture
WRSNMROOf atb 1wiehB- 4 e.100hem N-dpgpinhy: rm|3ptn08i pe4 0.5 ,m1.6 ( 3H,

Bnd 32 PLAURT AR Sl it athirs ] Pred-di 2 bofn 2 1T 5.6 (28,

danpaent sH=, f1or. 4fizhpur5.44%29 (O1H, m ), 6 5 ( 1H, 4, J=8.4Hz ),

8 e 517 bt Ao -uge BHebt o8-Sl 2o 1. m ).

gqueQusH saf ugabedus o) wmachl ori de 63 ytion, dried over
sodium sul fate. After filtration and concentration,

the residue was purified by silica gel chromatography
EXah @n@_-, 5 et hyI acetate) to obtain 0.67 g (93% of

7-chl or o- 1-4-
(T2Chkeryt bdr?zﬂ‘ﬁiibbi 4 ?raethy?;benzaylagdpahyerrroyitlchz

F%hf) gﬁﬁgir ogtiﬁ%%’ca'r%bnyﬁ )tr?éfﬁh}’%rrr? nlo gggtzg{b]%zsepme

anor phous. Dine tHyR6TDEBL8) G p(AMSO10 X 371, 9Bcebi; aghydride (1.5

e B 15 83 btk 0 0. 2.

bl ) ) and . the hi%Xbutd Mds Mtivbed+dt 70°626or 15 Howamn| eNater and
%l?ld?'qg%gi' FOTHE B *IIeSPAYFIBRNYTTT aRFIRS - tR AR ireaction

mi%tdrd, Sand the mixture was extracted with ethyl acetate, washed

tet f%‘gr%?ﬁ%?ﬁ)b}% olfggf 1L1S1]:.Lo§fdeé oé( lution, dried over
'Hnl’f%bdlhm&aaehrhn%h@fa&em P&&m:l.itﬁéﬂ.&oﬁdd&di 28oncentration

dropwi se to an acetic acid (0.32 ml, 5.6 mul)
ygpg;lgﬁdgpe¢ pressure, the residue was purified by silica gel

@Iihgﬁ%ﬂmza ﬂs&& 4 h2néRidy | bedaanl %b.aeaozélhoZ 326 - 20 :
, 5- tetrahydro- genzo[ b] azepi n-5-y1[ (1-
80). The purlfled product was concentrated under reduced pressure

to obtain 0.62 g of 7-chloro-1-[2-methyl-4-(2-methyl-

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

'H-NMR (DMSO-ds, 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, 4, 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 (1lH, s), 9.8 (1H, br).

Example 26
{7-Chloro-1-[2-methyl-4-(2-methyl-benzoylamino)-benzoyl]-2,3,4,5-
tetrahydro-1H-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-

benzo[blazepine (509 mg, 1.0 mmol) was dissolved in 1, 2-
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chl or oet hoxycar bonyl ) net hyl am no] acetate (0.35 g, 0.56
mmol ) under cooling with ice, and the m xture was

wariopoeeat room 25 tenperature for two days. RET/E2008482033

added to the reaction mxture, and then the resulted
preci pitates were collected byG4iltrati on and
air-dried. The dried product was purified by silica

dérhtorenthiangr 4pAyml h- hEnhfieric ehigrideet®tld mlo 1.5 mmol) was
n . .
38haa N fleglrd, (d) the mixture yag stirred at room temperature

fo¥- 130 minutes. The reaction mixture was concentrated under

-t et dr oz be ] | N 5- .1-acet oxy-
et D R e AT ST e ol £ bl sebnsh 8550 t¥0es m, 10
inhdI NVRapBVE@-iedhgtpamine (114 3b1)l. 49 (Bidl))were added to the
1.75-2.15 (7H, . .m, 2.37 (6H, s%,_ 2.95 éBH §3, .
gegidue soapd  the ‘mixtyge, was (44irngd at 170(Gpfox) 30 minutes.
A£96r 6c66111dd1, t35Hdom Cténiperatliré | Hvatdr Wa$Sadadd {hdteto, and
n’l}, 7.10-7.25 (3H, rp , . WO 2009/ 001968PCT/ JP2008/ 062033
The. myxterey was eHiragted7wsgh (qthylk)acefare. Theppyganic layer
W48"Bkeraéted with an aqueous saturated sodium hydrogen carbonate
7-Chl oro-1-[ 2- et hy1-4-(2- et hyl - benzoyl am no) - benzoy1
po2uBion stwire. Citric acid was gradually added to the aqueous
t h 1 e b ey e %A 3- (&g biss b y
SEEE L b SELAEth B LD, Rl DO v s
estvaptet Wixthsllighloromethane twice. The combined organic layer

- L2-{BLg- yl - p XY 1 . .

é_a %i rf‘t%? ﬁ)aﬂ % S’%ény ﬁyggﬁ‘g%?hg?é%%y%%%fagtﬁ'd (%)ftﬁf ggl,ltgr?& ion and

4ondentrtdtyilconi urgieyr imbidueed DbiBPS s, nthe Oréfidmmlyas dissolved

wer e, suspended. i n_10 di.chl.Qraonmet hgn 1Q_ni).

el F(%‘YEy Ff:ﬁ]g?ités r}élt“%ﬁ elheét-lﬂpig, Su_ng- %hg 1nsoluble substance was

demotved | propatel tracibmnwheldydtochd ohiode (VE}ex 3830ling the
was added theretq, and.the mxture wag,stirred at. .

HIb it Stnpetin (reideds Rl CylRel warss SR1aBhted Brotittration

GAAC droed MtEt gbtaimNIBJ ey B {-2hWago X! [ AGiedthyW-4h(2-methyl-

ethyl acetate, dried over anhydrous 15 sodium sul fate.

Repepyiaminoy-penzarkl tonbdnbr heteahysger Hr Bereeip1azepin-5-

RLE&FHE Eny L @ih?arég@n WibspHAtE | &6 Wi te bbhdese! flash

chr omat ogr aphy {(n-hexane : ethyl acetate = 70 : 30 ,

38-NMRs 5)PMSOhds .0 00 f@Migpmoduct was concent rated under

neguge SSHf € 3 03.0btal 310- /3, 9206B-4. . .

71- ghlgo?o?{‘ill?'[ Z#Let%%l?iz-‘l( é%nﬂgtﬁél -gegzgy asnm}lw)nfl)ﬁo4 9-5.2 (A

maRzbya15 B8 J 14, 5m) et 6 ahyidi7o{ 16Hbamzo[Bb Bz &pHN-BE).13-[ 2

-(bi s-

benzyl oxy- phosphoryl oxy) - 4, 6- di net hyl - pheny1] - 3- et hyl

Exanpiet 27

5-Acetoxymethoxy-7-chloro-1-[2-methyl-4-(2-methyl-benzoylamino) -
benzoyl]-2,3,4,5-tetrahydro-1H-benzo[b]azepine

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

mg, 2.0 mmol), and sodium iodide (450 mg, 3.0 mmol) were added to
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as whi te anor phous solid. 25 1H NVR ( DMSO- d6,
1000 dppm : 1.5-1.9(7H, m, 2.10(3H,s), 2. 32(3H, s),

wa2@0amsy , 2. 91(2H, d, J=15. 3Hz), 3. 13 PCT/JP2008/062033

5.11(2H,s), 5. 14(2H,s), 5. 7-5. 9(1H, m) ,
7. 4( 20H, rr) 7. 54(1H s),9.8(1H46)- 2.36 (2H, 6.74

3H, s), J=15. (hH s), 2.6- Hz), 6.75- Exanpl e 21
be res1due and then the mixture was heated under reflux for 1

hofl orZQ:'tlar[ €oBRLAY led-dcki Ybr REDZOY leac'i'i'jﬂo)acgﬁw%s added

1-2,3,4,5- tetrahydro- 1H benzo[ b] azepi n-5-y
3h(ezetlo d| and hyl.ne6—1phgs];phlm oswyjRRaty Was3- mcw;eld it yfhttration.
m 7-¢hl o h 5 (
A arESs Stk EabEh Dbhade (Teauona, presgpregand the
hreszdv{lda] aaspi pabifiks [ By ( sts'lenanzgébX)flplahs pthoroplategiraphy (n-

fedane - ethyl acetate = 65 : 35 - 50 : 50). The purified product

was concentrated under reduced pressure, and the residue was
dissolved in aqueous acetonitrile. After concentration at room
temperature under reduced pressure, the resulted precipitates
were collected by filtration, and dried to obtain 280 mg of 5-
acetoxymethoxy-7-chloro-1-[2-methyl-4-(2-methyl-benzoylamino)-
benzoyl]-2,3,4,5-tetrahydro-1H-benzo[b]azepine as white powder.
'H-NMR(toluene-ds, 100 °C)dppm :

1.3-1.9 (7H, m), 2.32 (3H, s), 2.41 (3H, s), 2.8-4.1 (2H, m),
4.6-4.8 (1H, m), 5.17 (2H, s), 6.4-6.8 (3H, m), 6.8-7.3 (6H, m),
7.39 (1H, s).

Example 28
{7-Chloro-1-[2-methyl-4-(2-methyl-benzoylamino)-benzoyl]-2,3,4,5-
tetrahydro-1H-benzo[bJazepin-5-yl} (2-chloroethyl)carbamate
Tolvaptan (1.0 g, 2.2 mmol) was suspended in toluene (7
ml). 2-Chloroethyl isocyanate (0.28 ml, 3.3 mmol) and 4-
dimethylaminopyridine (DMAP) (27 mg, 0.22 mmol) were added
thereto, and the mixture was stirred at 80°C for 24 hours. After
cooling to room temperature, the insoluble materials were
filtered off and washed with ethyl acetate. The 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
reduced pressure to obtain 1.0 g of {7-chloro-1-[2-methyl-4-(2-
methyl-benzoylamino)-benzoyl]-2,3,4,5-tetrahydro-1H-
benzo[blazepin-5-yl} (2-chloroethyl)carbamate as white amorphous
solid.
'H-NMR (DMSO-ds, 100 °C)dppm :
1.6-2.2 (4H, m), 2.36 (6H, s), 2.6-4.3 (2H, m), 3.42 (2H, t,
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WO 2009/ 001968PCT/ JP2008/ 062033 - 47 - di nmet hyl -
phenyl ] -3-nethyl-butyrate (0.92 g) in ethyl acetate

w@ 1@9nbipesvas hydr ogenat ed over 5% pl ati num car PONJIK2008062033

ng) . The catal yst was renoved by filtration through
Celite layer, and the filtrat€2vas concentrated under
reduced pressure. The residue was 5 purified by silica

dsb- €1 Hzh. c%fftﬁm‘t?ébr Sohy J=@i-Onl dPokelAhne5:8-5.9 (3H, m), 6.7-

qegheﬂﬁ;—%g 718g (ﬁp s)502, sTbﬁaP%&Uf'ed product was
concent rat ed under reducéd pressure, ‘and the aqueous

acetonltrlle solution of the residue was freeze- drled

E%F8$ 0.21 g of 7-
0- 1I-T 2- met hy1- 4- (2- met hyl - benzoyl am no) - benzoy1] -
223{72;Chlci®-le( 2 ateichyd—~UH( Bemeﬂ{tﬂ-ampbyl&n.’yfio ) -benzoyl] -

34 s DL RR A R P81

6):Hm()mtr15methyl ammonium chloride
1.60(3H,s),1.61 3H , 1. 0(4H, m, 2. 10( 3H
(3Hs), 2. 3&%”5 %’t&%(zrq "%§9W§S4added to an

@):hén& 5-s8(L&H.Ld3ﬁ Q165(nll|'j Sbfﬁ {8r @:hﬂ()ﬁblrm[,zﬁ-n%‘tﬁy@ 4-(2-methyl-
7.0-7.4(7H, m, 7. 43(1H d, J Hz), 7. 63(s,

pgppgy}amgpog4bevg¢¥lk1g43 4. §1te$5gnﬂgn@ 3 Qgpzo[b]azepln -5-yl1}
ﬁbhg!)i?&?&e!wy() bafbhfd@s 1e3x Y Il (GidBhitharReRAsY heated at
BEAXDyAdr 253 mintitest (mhguowaveH teactofd] azafiter Ssoolling to room
%@ﬁBQfﬁ%&}e, the reaction mixture was concentrated under reduced
pressure. To the residue was added ethyl acetate, and the
resulted precipitates were collected by filtration and dried to
obtain 120 mg of (2-{7-chloro-1-[2-methyl-4-(2-methyl-
benzoylamino)-benzoyl]-2,3,4,5-tetrahydro-1H-benzo[b]lazepin-5-
yloxycarbonylamino}-ethyl)-trimethyl-ammonium chloride as white
powder.

'H-NMR (DMSO-dg, 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).

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

Amorphous of {7-Chloro-1-[2-methyl-4-(2-methyl-
benzoylamino)-benzoyl]-2, 3,4, 5-tetrahydro-1H-benzo[b]lazepin-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 (9H, s), 1.75-2.10 (4H, m), 2.37 (6H, s), 2.65-2.80 (4H, m),
3.10-3.55 (1H, m), 3.65-4.15 (1H, m), 5.71 (2H, s), 5.85-6.00 (1H,
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Tol vaptan (5.0 g) and pyridine (1.1 m) were suspended
i n di chl oronmet hane (50 ml). Chl oronethyl chl oroformate

w@ 100%/00M9§8 was added t hereto under cooling w t hPCTER20e8M$2033

the m xture was 25 stirred at roomtenperature for 30

m nutes. The reaction m xture-s8s washed with water,

dried over anhydrous sodiumsulfate. After filtration

mhd €odfcehtobal2Bn mhde? . 1@dlSd (BHes®BUr €7 . 30+G .16sitiie m), 7.55

puyif gSigfca gel flash chromat ography
X\?ﬁhe%;ned e,% ?%yr l!<%1]%:)et ate = 70 : 30, 50 : 50). The

purified product was 30 concentrated under reduced
ress#reglto obtain 6.1 g of chl oronet hyl
F Bro-1 [ 2- et hyl - 4- (2- met hyl - benzoyl am no) -

IOEn%]myd:}o—l-:i24m_5tlhﬂ-rd&l()2ﬁmétﬂ.ﬁ-hm’tmbh]miﬁ@) g:,\;déroz)oy)u -2,3,4,5-
car ponat e S Ite ousS SO -

PRbr e ranin- B S &H‘5n¥ I gthry arpony Tge gl -methyl-
cdtbamdyloxydabebatsH m,

2009/ 001968F’CT/ JP2008/ 062033 -48- 6.

7.1-7.5 ( FZI Chior%%éztmﬁﬁh%} 4d, %metwlbbsnzoas%é?ﬁpe)-

génzo¥l] -2, 5 tetrahydro 1H-benzo[blazepin-5-yl} chloroacetate
or o- 1 - met hyl -4- (2- met hyl - benzoyl am no)-benzoy

i]SOQ mg 4, 00'-955 HF'@ﬂ-r)ah?‘dnbl Barges2paty dxdrioghdoyide (230 mg, 1.5

wgggeg%}c{)&l ?'[2 %Ln caib?réa ]f‘g}hio%m no% bgr?f 5 Iadded to

fime thyll formamiday d DMF ) H{bemid [ b]aa!_ie p:hn Sixtureamasn aterred at

sodi |od de re added t
bid s BoRes Waka2lwes, 4d0ed, 2 H5 S ti0n Bixtwry ana the
reéultadf predipitates ]:ﬁbr!&teolmmiemgbjrofﬁ.moﬂatlon and washed
er%%ure ter was a1E ed theret‘? e resqt ‘i
Stes ?ePESFT‘%’c FF%5y"9 t Ja’iﬁ° hyl acetate,
mgeed pbzaié eanmﬁoumsétmimm tdm1Fatar , famdrﬁitecfdaﬁd) concentrated
obt ai n

DBOEFI 5 atasy ErRsHFE- 4. The nERRHIID MY, PUFAGISA e Adyica gel

) agh SchirdmatiRfraphy d( 8- ﬂéﬂ:&@zo[éﬂr@aeabetéwl; 36 : 64 - 15 :
i odonet hyl carbonate as 15 slightly yello owder .

$R) NVEDEOPUERELRMB Preduct) wepFoncentrated (underpyedyced pressure.
fiaker Shvas?- é&déég H’thé) ar@Sl u@ 3 5.12&" I&u%geés r[;§1:?e'f!t|.pgtates were

gonggwg By, ﬂ;.lg:.rat;gm(nﬁa.tpqi C].ﬂled7 tp (o'pfqalm 330.m@ ¢fiH 7-chloro-
Aoz s BN B3 kertrts pnpaviaming)-pepsord] 213 s droy)
&etrnehydro-1H-benzo[blazepin-5- yl} (ethoxycarbonylmethyl-methyl-
carbamoyloxy)acetate as white powder.

'H-NMR (DMSO-d¢)dppm :

1.19 (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.} (2H, m), 7.1-
7.3 (3H, m), 7.3-7.5 (4H, m), 7.56 (1H, s), 9.80 (1H, br).

Example 32
{7-Chloro-1-[2-methyl-4-(2-methyl-benzoylamino)-benzoyl]-2,3,4,5-
tetrahydro-1H-benzo[b]azepin-5-yl} [methyl-(5-methyl-2-oxo0-1,3-
dioxol-4-yl-methoxycarbonyl)-amino]acetate

7-Chloro-1-[2-methyl-4-(2-methyl-benzoylamino)benzoyl]-
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benzoyl] -2, 3, 4, 5-t et rahydr o- 1H benzo[ b] azepi n-5-y1)
carbonat e Sodi um acetate (300 ng) was added to an

waemwbomss i | e 25 solution (5 m) of PCT/JP2008/062033

(7-chloro-1-[2-net hyl -4-(2-nmet hyl benzoyl am no) - benzoy1
1-2,3,4,5-tetrahydro- 1H benzof94-azepi n- 5-y1)
i odonet hyl carbonate, and then the m xture was heat ed

ndet , ? efetinghyfise - BHHeanzo [bTasepitardt-¥dn i xt meghydaminoacetate
ohgd Lo rgogkt emnenat and hNgo tan _

(R29805.9, 081 FREIE! Ul S0t D00 MRS 9061

mnbnht‘tauszrowhdeylrmq@r €9sR2egamd. 1hemod3i dere dissolved

485 P (61 G DY Rl 46 9Bt L8 Bag S RTRL T 8P Yoom tomperature

pwerf nddghpt odWaterawasoddetir abedthen ciSadtadnc @dxture, and the

ressure. The agueous a ile s ut| of the
PAEERtE ad Proeried itk 8t Lacette’ Bhedortditic 1ayer was
wached yweth wWdtér; hbar aqdedus Haithyhtdd (Qodmiim ¥hibendéYysolution,
am_no WD 2009/ 001968PCT/ JP2008/ 062033 - 49-
Gaf zo%"ﬁn 2 0xigds_ Q¥R¥ o ARy HEBEAAS b) az’éﬁieﬁ' 5fjifration and
¢ohBeRet £ idn , Whi f1ee a”%ﬁf]&&'é S%bd purlfled b s:.llca gel
Tol uene-d8, 100 C) dppm 3-1.8 ( 4 1Y
ghrogatography( (p-hexane 2efzh}(l metét)e) 207ohtapr( 02+44 g (43%)
), 5.6762 d . -
G0} 8 £ Sy HipIERH- - B fefggdenson
@d3. Q:@-@tmmy lls-lsprrzq{baasepinn% y12 3 ([rrmhydl-(s-methyl-Z-

bt oY sty v e %&Pﬁﬁfﬁ'eaﬁ%ééﬂ aeta5e s 2y Eonovs-

[HSNMR (DMSO-d¢, 100°C)dppm :

JT8Y2 1S OUR oY P R e (ko) (05 o, edbi KoK, o).

anhgdsise (1H,5m)l,) 3. amds Aset(i3H, aml)d 4.’195 (BH), w9 e5.95-6.05 (1H,

e et rtdsatocnt or Tadoti Tt om ant 5 GR. 5" .76 (i,

agtyeous sodi um hydroxi de sol ution were added to the
reaction mxture, and the m xture was extracted with

et hyl acetate, washed with an aqgueous saturated sodi um
eb@pigessol ution, dried over anhydrous sodi um
sulfate. After filtration and concentrati on under

dddGeterrled 2upethyhed 1@&smetby hakenanyilamasao bybenaqydd -2, 3. 4, 5-

g@héggﬁy%@ggx sahgapsg%i@q%sg?égexa@@ethﬁ 18- rREBY 2L £-ox0-1, 3-

@ensehﬂatledle@hmbb aremn:l@@epaés slumrqulloméen 0.62 g

f
g chl oro- 1- [Bfomof"ﬁtlilyh ?én htyl%yfl %e%lz%}§/ lam no? benzoylg' 0.6l
Sl irevdy | addeghtbhery ale Bondi taiflet ( &hmil)y osdlivtiienz of b} aghloro-1-
TRoREr Ao 2 p 8 RL PN g P bedoitTes Yok s teppanyaro-

4H-bénso b Iazephin-5}yl h@ﬂly(l&H;ndacdﬁlth ZOHB)) g4.8358 mmol) and

%%Héiitq%l s n()onl%; gé JGH ’mrn[]l:é) glaé %L‘e was stirred

E)taﬂﬁb@n Z&emperature over night. The reaction mixture was
%’T’ Chl oro 1-[ 2-nmet hyl-4-(2-nmet hyl - benzoyl am no) - benzoy

ngel:?> Jgratja and water was added to the résidue. mixture was

teﬁctti:aﬁt’dté’d Owith betgpl bhageptd)- Srydraey @il | an dagyéiRgesaturated
osphat e
pSOdlgm chloride solution, and dried over sodium sulfate. After

filtration and concentration, the residue was purified by silica
gel chromatography (n-hexane : ethyl acetate). The resulting

residue was dissolved in ethyl acetate, and 4N hydrochloric acid-



10

15

20

25

30

35

7-Chl oro-1-[ 2-met hyl-4-(2-net hyl - benzoyl am no) -
benzoyl] - 5- et hyl t hi onet hoxy- 2, 3, 4, 5-tetrahydro-1H 35

whenz2optsazepi ne (509 ng, 1.0 mmol) was di ssol renJr20081062033

2- WD 2009/ 001968PCT/ JP2008/ 062033 - 50-

di chl oroet hane (10 ni). Sul fw3%-chloride (0.12 m,

1.5 mol ) was added thereto, and the m xture was

ethyledcgtateonas cafdedit therdty 1% fdmythygdrogidoride and then
tu

R e e

apds amﬂ.nedin'obtmbmlhyl%‘(lnn@ (23¥) nof {D-chimirp- \lve[%-methyl -4-

nd th u st
TOCRR b R Rl HE Bahab0T) T M S WReBhydd P
\maheo[wa&eepiaied yh]ar et o, [mmym S¥methy - vaskcoeAt, Badi@ebl-4-y1—
Wi hyl, agetate he or nlc er sext act ed
HethvEh il acetste Mg -Bl8r fe RRmER Bardate 10
mh%ﬁ@f?&iﬂtcelsﬂ 6Ligs &ecd was gradual |y added to the
Igueous ayer until no foam was observed, and the

TR o DMEDeds A 0e5kdDRBt ed wit h di chl or omet hane

tl\/\hsez 1e gonhiyned @8 0edi C d)aver syapsrll i9d 9vV@s-2.55 (3H, m),
drous sodiumsuifate. After filtration and

@oﬂéeﬁt%‘ét(@h uRber 5 r AP prldEsurle, & H517e86dU@Hwad). 7.10-
& g50|¥ed pfy> Nspt et gt ggupgigr ating, and the
i nsol mﬁ?e rlg’ubst ancgﬂvva?:)re%o\?edpgg' filtration while it
is hot. After cooling the filtrate, the resulted

ipitaies were collected by filtration and dried to
(%?ﬁp'ﬁé ng of
(7-Chloro-1-[22mathl-144-2-Rettby hybdreruydpmand heherzryddy 2, 3,4, 5-

sebEmieR - RERAl SlsaiRo ekl azeim?t?ez%smgwl ~propionyl)-

Ppblivez {1IONE®1d Gce toEe @)ydmbﬂihloﬂ:lﬁeZ 2 (4H, , 2.3-2.4

T i gtel bbb

®énzoyl]-2,3,4,5- tetrahydro 1H- benzo[b]aze in-5-

5Acetoxymetho¥l chloro-1-[2- meth14(2 met hyl - benz
g&pgﬁpﬂfgonylmet yl} piperazine dihydrochloride 200 mg, 0.31

hﬁBEQY%Lszd§sﬁdﬁkkﬁEﬁﬁ 1@1&@'@§nﬁﬂbb]aﬁﬁﬁkﬁ%&lacetylchlorlde
7- Chl or o- 1- - met hyl - benzoyl am no) -

BOnzoyn - 50m"é$ hwmp Dor?aswoilsid 3t¢e5et@trm¢drﬁlqmusnure was
] e {Gr I I
%aﬁ%?c %ﬁygg‘t ﬁé‘%&i 10 r%:ll)fgrggﬁ f%?l C c ori d\eé%%hg% was added
Ho, theSremptlonadxguted arkrtdieomizhure fwasiiwashed with a copper
rat for 4t g
SHREREE Aqns R SATRUA 408 oiesfirdeld' S0qi sutsate aqueous
modsusior, sequen&daly tdriled p¥Orndnhydwaisuspdiat avdfate. After

%%i%ration 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-yl} [4-(2,2-
dimethyl-propionyl)-piperazin-1l-yl]lacetate hydrochloride as white



35 ng, 2.0 mmol ), and sodiumiodide (450 ng, 3.0 nmol)
were added to WD 2009/ 001968PCT/ JP2008/ 062033 -51-
wo bmownewsgiue, and then the m xture was heat ed pemar20084§62033

lux for 1 hour. After cooling to roomtenperature,

ethyl acetate was added theretig- and the insol uble

subj exct was renoved by filtration. The filtrate was .

POWEeFRt r at ed under reduced pressure, and the 5 residue
ifl.ed . byqesild gel flash chromat ography

’f%ﬁiﬁg%ré&?&e‘t fof logp ool TLash Sor oTrLed! 50). The

HrNMR d@MBPodusipPmas concentrat ed under reduced

regs , d 3 idgue was di gssolyed | _
TR, BL hrEL % (M 5 2o ol ookl il e ) 207
Onter(1Hedmded 3phés$@He, brhip, résoHs.ad (BHcim) t a6.9561Q@ (1H, m),
ﬁg%g??tgl_hq_{’egl)k’)yl&ig r(zi 'og).and dried to obtain 280
acet oxymet hoxy- 7-chl or o- 1- [ 2- et hy1- 4- ( 2- et hyl - benzoy
| am no) -
benzoy%?b%?3}4?§9Y%t?Qﬁﬂﬁﬁ4}-fﬁxﬂgﬁiﬁ[ﬁfafgﬁiﬁ@mB%u“dS obtained
whi ERamomgten. tdHsNVR(t ol uene-d8, 100 C)dppm :
1.3-1.9 (7H, m, 2.32 (3H, s), 2.41 (3H, s), 2.8-4.1
(2H, m, 154.6-4.8 (1H, m, 5.17 (2H, s), 6.4-6.8 (3H,
n, 6.8-7.3 (6H, mM, 7.39 (1H, s). Exanple 28
(7-Chl oro-1-[2-nmet hyl-4-(2-nethyl-benzoyl anm no) - benzoy
11-2,3,4,5- 20 tetrahydro-1H benzo[ b] azepi n-5-y1)
(2-chl oroet hyl ) car bamat e Tol vaptan (1.0 g,
2.2 mol ) was suspended in toluene (7 m).
2- Chl oroet hyl isocyanate (0.28 m, 3.3 mml) and 4-
di met hyl am nopyri dine (DVA?) (27 ng, 0.22 mmol) were
added thereto, and the m xture was stirred at 80C for
24 hours. After 25 cooling to roomtenperature, the
insoluble materials were filtered off and washed w th
ethyl acetate. The 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-1-[2-nethyl-4-(2-
nmet hyl - benzoyl am no) - benzoyl] - 2, 3, 4, 5-t et r ahydr o- 1Hben
zo[ b] azepi n-5-y1) (2-chloroethyl)carbanate as white
anor phous solid. 1H NVR (DMSO d6, 100 C)dppm :
351.6-2.2 (4H, m, 2.36 (6H, s), 2.6-4.3 (2H, m, 3.42
(2H, t, WD 2009/ 001968PCT/ JP2008/ 062033 -52-



3.64 (2H, dd, J=6.0, 12.1 Hz), 5.8-5.9 (3H,
5 (10H, m, 7.56 (1H, s), 9.8 (1H, br).

5 PCT/JP2008/062033
7 ro-1-[ 2-met hyl - 4- (2- et hyl - benzoyl ami no) - ben

]- -57-

, 3,4, 5-tetrahydro-| H benzo[ b] azepi n-5-yl oxycar bonyl am
i no)- ethyl)-trinethyl-amofabdechl ori de

Tri met hyl am ne (30% solution, 0.5 nl) was added to an
et hanol solution (10 m) of
{7-chloro-1-[2-nmethyl-4-(2-nmethyl- 10 gt

benzoyl am no) - benzoyl] - 2, 3, 4, 5¢it et r ahQdr o- 1H benzo[ b] a
zepi n-5-yl) (2-chl oroethy)carba 0 ng), and the
m xture was heated at 170C for nut s (m crowave
reactor). After coolinpgyo oomt ure, the
reaction m xture vvas eTh r afed\ under reduced
pressure. To the resi .a- walfﬁ“yl acetate, and
the 15 resulted precipit dihs vverecg_pl | ected by
filtration and dried to 3

obt ai n120ngof (2- (7-chl oro- 1-[ 2- net hy1l- 4- ( 2- et hyl -

benzoyl and—ne)—ben-z—efﬂ—#,&,—Aé—t—at—uab—yd&e—LH—banz—e&b}a
zepi n- 5- yiExamumer bBhyl am no) - et hyl ) -tri met hyl - an8alhi um
chl ori de i ) O 6,100~
C)dppm : 1. 6-i2.2 (wtﬁzﬁ@?ﬁh (3H, s), 2.37 (3H, s),
2.8-4.3 (2H, n), 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,
+

1

-

7.56 (1H—s)y988(tHH—brr—=25 apte—396

(7-Chl oro-1- f22- met 1QCHLOxeNaY | - benzoyl ani no) - beEnzoy
11-2,3,4,5-
t et rahydr o- 1H benzo[ b] azepi n-5-y1) 2, 2-di net hyl -

propi ony lexyrethyl—sueeihat-oe-

Aror phousof ( 8- Chi 01GOCHROMeT KY 1- 4- (2- et hyl - 30 —
benzoyl am no) - benzoy1] - 2, 3, 4, 5-t et rahydr o- 1H benzo[ b] a
zepi n-5-y1) 2,2-di net hyl - propi onyl oxynet hyl succi nate
was prepared in a simlar panner as in the above
Exanple 5. 1K NMR (@@62%@0 1QRC) dppm @ WD -
2009/ 001968PCT/ JP2008/ 062033 - 53- m, 6.85-7.05 (2H,
m, 7.10-7.25 (3H, nm, 7.30-7.45 (4H, m, 7.55 (1H,

s), 9.76_(1H br). Exanple 31

!

5 ~CO(CH2)2CO-CH, —
6 ~CO(CH2)2CONH(CH2);OH —
7 ~COCH,SCHzCOH : —

8 -COCH2SCH,CO,CH3 -




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

wda 2002/08,948 5- tetrahydro- 1H benzo[ b] azepi n- 5- y1CT/JP2008/062033
(et hoxycar bonyl net hyl - net hyl car banoyl oxy) acet at e
(7-Chloro-1-[2-nmet hyl-4-(2-nmetd8A - benzoyl am no) -
benzoyl] -2, 3, 4, 5-tetrahydro- 1H benzo[ b] azepi n-5-y1)
chl oroacet at e 10 (500 Paple 195Cﬁﬁ’bil}ue®t hyl

di met hyl f or rrsm de CKMFBIQS(G)@I-DZCO@@Hst he m xture was
stirred at 60C for 1 hour. Water was added to the
reaction mxture, and the resulted precipitates were
collected by filtration and washed 15 with water. The
preci pi t at esjgrer e -Gy Jn ethyl acetate, dried
over anhydrous sodium sulfate, filtrated and
concentrat ed under reduced pressure. The residue was
purified by silica gel flash chr omat ogr aphy (n-hexane
: ethyl acetgre = . 8D). Ine puritlred _
product was concentracge under reduced pressure. 20
Wat er was added the residue, and resulted precipitates
were collected by filtration and dried to obtain 330

ng of
(7-chl orol- [122- net hyl - 4- (2- e hym;oyl am no) - benzoy1
1-2,3,4,5- tetrahyd 1 ! i n-5-y1)

(et hoxycar bonyl met hyl - yl oxy) acetate as

J=7.1 Hz), 11&-2. 2 Nm 37 (6H, s), 2.8-4.2HGI2H,
n, 2.85 (2H, s), 6 %;d 4.04 (2H, s), 4.13
2H, q, J=7.1 Hz), 5H, s), 5.9-6.1 (1H, ),
.8-7.1 (24 m 71 73(3Hm73-75(4ﬂm
.56 (1H, s)149.8 ﬁi ,Clag Exanpl e 32 2HCI

(7 Chl oro-1-[2-neth 24'met hyl - benzoyl am no) - benzoy
1]1-2, 3, 4, 5-

tetrahydro-lkkbenzo[b]azepln 5-y1) [ net hyl - (5- net hy1- 2-
0x0-1, 3- di ox®1- 4- YO (TeL)IN bony1l) - am no] acet BOe
357- Chl oro-1-[ 2- net hy1l- 4- ( 2- et hyl - benzoyl am no) benzoy
1- WO 2009/ 001968PCT/ JP2008/ 062033 - 54-
2,3,4,5-tetrahydro-1FLbenzo[b]azepin 5-ylnet hyl am noac
etate (0.34 45, 0. B and —
(5-met hyl-1, 3- dloxolane ﬁ one 4-y1)- methyl

4- n|trophenyl carbonate (0.22 g, 0.74 mmol ) were

di ssolved in DMV (5 mM), and the m xture was stirred

at room ' =
the reaction m xture, and the mxture was extracted
with ethyl acetate.@rhe orqéﬁ‘f emgr was washed with

wat er, an aqueous satur tep‘\s/oldi um chl ori de sol uti on,
and thendeied ouel _sodiumsilfate After filtration

and concent r#8 i on, -GOHMNEHNGEORFHCH)Cif i ed by silica
gel

19 -COCHzN(CH3)CO-CH(CH3)OCOCH; —




10 chromat ography (n-hexane : ethyl acetate) to obtain
0.44 g (43%

Wo@R(gnaetbor o- | - [ 2- met hyl- 4- ( 2- net hyl - benzoyl anmP@Dyr2oesns2033
oyl] -
2,3,4,5-tetrahydro-1H benzo[ B5aepi n-5-y1) [ net hyl - (5-m
et hyl- 2-
oxo0- 1, 3- di oxol - 4-yl - nE¥atdey dal Gonyinuedi no] acet at e as

anor phous: TouCappm . I51. 7/5- 2. 15 (4
2.10 (3H, @%%V@e&mH S). 2.96 (3H s). 3153
(1H m, 3.724.25 (3H m, 9%)1‘24@ 5. 95-6.05
(1H, m, 6.85-7.05 (2H, m, 7H, m, 7.56
(1H, s), 9.76 (1H, br). 0

(7-Chloro-1-[2-nmeth

1]-2, 3,4, 5-
t et rahydr o- 1H benz0[ b] azepl

thyI oyl am no) - benzoy
yl) t hyl - (5- net hyl -
oxo-1, 3- di oxol -4-yl - I-% 2 ¢|ﬁ] acetate

hydrochl ori de 4-BrononetAy1l-5-ne -1, 3-di oxol - 2- one

(0.12 g, -e—ggﬁ'S—M—)-—vnm—zWo—&n—acﬂ-mﬂﬁ-!—e—(S
m) solutio bt 7-chloro-1- R -

[ 2- met hyl - 4- (2- met hyl - benzoyAmgy) - benzoyl | - 2, 3, 4, 5-t
et r ahydr ol H benzo[ blazeg
(0.30 g, 0.58 nmmml) JJahd
nmol ), and t he m xture was 2
over night.The reaction X
and water was added to 't"gaé res
extractedwith ethyl acetate
sat ur at ed so2R um cRIQeCHEE! sol ut| on, and dried over
sodium sul fate. After filtration and concentration,
the residue was purified by silica gel chromatography
(n-hexane—_ethyl acetate) The resulting 35 residue
was di ssol ve@Bin eQ@CHaket ate, and 4N hydr ochl or+c
acid- WD 2009/ 001968PCT/ JP2008/ 062033 -55- et hyl
acetate was added thereto to form hydrochl ori de and
then crystallized The resiulted crystals were
col l ected by24i | t r-8Q6Q0CHx - dried to obtain 99 ny
(23% of (7-chloro-1-[2-nethyl-4-
(2- et hyl - benzoyl am no) - benzoy1] -2, 3, 4, 5-tetrahydro- 1H
5

Hadhy! ami ne (0.10 m, 0.69
red at roomterrperature
a_was 30 concentrated
|oca|é|3 The m Xt ure was

benzo[ b] azep?h- 5- yOHB6thy| - (5- net hy1- 2- oxo- 1, 3- di-oxol
-4-yl- methyl)-am no]acetate hydrochloride as white
powder. Melting point: 162.0-163.6C

26 -CH;OPO(OH), -

27 -CH,OCOCHs; -

28 -CH;CONH(CHo).Cl —

29 -CONH(CH,)2N*(CHa)3 CI -




10

15

1H NMR (DVBO- d6, 100C) dppm : 1.75-2.15 (4H, m),
2.08 (3H, s), 2.37 (6H, s), 2.45-2.55 (3H, m,

wao®oAeds 10 (6H, m, 5.95-6.05 (1H, m, 6.85-FCOBP20@®A62033

nm, 7.10- 7.45 (7H, m), 7.56 (1H, s), 9.78 (1H, br).

Exanpl e 34 -60-
(7-Chl oro-1-[ 2-net hyl-4-(2-net hyl - benzoyl am no) - benzoy
11-2,3,4,5- 15 Table 1 (Continued)

tetrahydroz u—l-aenzlg{{ Dl aZepi N-o-yI)[4-(2Z, Z2- af et n%' =Pro
pi onyl) - p %i nPl - vl ] acetate hydrochl ori de att
1-(7-Chl oro-30[ 2- mMSOOH.RCORCHEOCOIC(OEEZ 0yl am no) -
benzoyl] -2, 3, 4, 5-t etrahydr o- 1H benzo[ b] azepi n- 5-

yl oxycar bonyl met hyl ) - pi perazi ne di hydrochl ori de (200
ng, 0.31 20 mmol) was dissolved in pyridine (2 m).

Tri et hyl ace8y| chl @O0 QOOMN(DH;)CH.COOHICH; Was added
thereto, and the m xture was stirred at room
tenperature for 20 hours. Ethyl acetate was added to
the reaction mxture, and the mxture was washed wth
a copper sul 82ate aqueous sHLGL and a saturat ed—
sodi um sul f at e aque§us 3sol uf i equentially, dried
over anhydrous sodi . ter filtration and
concentrati on under d pressure, the residue was
purified_by silica gel flash chronmatography (ethyl

acetate : neg®anol=100 :HQC:) 2). The purifi &€l
product was concentr, teﬂ under uced pressure, and a
4N hydrogen chl ori dg et HyB ate 30 solution (0.5
m) was added to t N acetate solution (2 m) of

the residue. To the solution was added diethyl ether,
and the resuB4ed precipitat were col l ected by HCI
filtration and dried to t%ﬁam\:} of

(7-chl oro-1-[ 2- net hﬂ - 4f ( 2Nmethy@H®enzoyl ani no) -
benzoyl] -2, 3, 4, 5-t - 1KBMenzo[ b] azepi n-5-y1)
[4-(2,2- 35 dinmethyl-propionyl)-piperazin-1-yl]acetate
hydrochl ori de as white -56- powder. Melting point:
194- 195C ( DMSO- d6) dppm : 1.20 (9H, s), 1.6-2.2 (4H,
framplg 33§ 39 Expmpre 30434 s), 2.7- 53.0 (1H, m,

3.44 (8H, 'ﬂﬁé)cﬁn’fbo%aﬁigo% 3the gc?lﬁmﬁh@ %x%%ml%s " o?l\zs , and 63

6.6-7.8 (10H, 1H,
vexsi paephveduinetbé same chamRRMddS obleli akelvé nExample 1, using

%Q%Lﬁgnéir}go s%%.rting 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.

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,
78, 85, 95, and 103 were prepared in the same manner 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
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WD 2009/ 001968PCT1JP20081062033 - 5 7 - Table 1
Exanpl e RlSett 1-CO(CH2)2CORH 2- CO( CH2) 2CCR- Na+-

w2090y 2C02- K+- 4- CO(CH2) 3CO2- Na+- PCT/JP2008/062033

5- CO( CH2) 2CORCH3-  6- CO( CH2) 2CONH( CH2) 20H
7- COCH2SCH2CO2H 8- COCH2 SCH2GARGH3- WO

2009/ 001968PCT1JP20081062033 -58- Table 1 (Conti nued)
masepials | | Saf t

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
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
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.

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
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
properties, such as NMR and MS of the compounds obtained in
Examples 35 to 104.

Table 2

cl 0

o)

CH
3 CHj
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(S'HL)9eL'S'HL) 62 L (W'HS) 22,89 (W HE) 89

49 (W'HL) 1'9-86(W'HS) L0 (W'HZ) 0662
(WHZ) 922 ‘(s'HE) bre (s 'HE) 12 (W 'He)
2202 (Ww'Hp) 8161 - wddp (gp-ausniol ) HWN-HL

ZHNOD*(CHD)0D-

24

PCT/JP2008/062033

NO?1 CH3

€09

¢g‘HL) 001 ‘(W 'HOL ) L2449 (w
‘HL) 0926 (W'HZ)96€S (W'HZ) 002 (W HI)
v'2ge (WHy) 1'2-¢'1 : wddp (9p-OSINa ) HAN-H I

{(HO)OdO°HO?00-

17-
WO
Tabl e
CH20OCOCH3 25- CH2SCH3

PLOYI0IPAH

02s

(g 'HL) 286 (1a'HE) 28 (S'HL)

96 L (W'HY)S2€2L(W'HE) e 12 (W'HE) 1L
|9 (W'HL) 1’966 (zZHE9=I1'He) L'E‘(ZH 69~
THe)62 (W'HZ) ev82'(s‘HE)8EC ‘(S'HE)
282 (W HYy) 2291 - wddp (9p-OSING ) HIAN-HL

FHNE(CHO)0O-

6¢€

59 -

029

(1q°HL) 286 (S 'HL)

96 (W'HL) G212 (W'He) 1'2-8'9'Ua ‘HL) €9
(WHL) 1egs(W'HZ) ev-0e ‘@H62L ZHY 9=
‘PP ‘H2) 62€ (W'He) £2c2 ‘(s‘H9)e2 (w
‘Hr) 22-9't ‘(s ‘He) 8¢'1 - wddp (9p-OSING ) HINN-HI

EEHO)DPOOHNCHD)0D-

8¢

G995

_ (JQHL) 86 (S‘HL) 52 (W'HY) ¥
€2 (WHE)EL 1L (W'HE) 1289 (W'HL) 1'96G
(s‘He) s ‘(s‘He) Ly (W 'HE) vi-0e ‘(S‘HI)
/82 (W'Hy) 92-2'2 - wddp (9p-OSNA ) HWN-H!

H?0Q*HOOHO00-

e

£99

(1q°'HL) 86 '(s'HL) £62 (w

‘Hy) v (WwHE) 212 (W'HZ) 1289 (W HL)
0966 (W HZ) ¥y-0€‘(W'He) geege (W Hs)
vz-2z‘(W'HY) 1'g-2 1 - wddp (9p-OSNG ) HIAN-HL

H0DCHO)0D-

L6S

(J9HL) 626 (SHL) 962 (W'HL) sy Z-012 ' (w
‘HZ2) 02689 ‘(W ‘HI) 00'9-06'S ‘(W ‘HL) SL'PGLE
‘(s‘He) 85e ‘(W ‘HL) 05eGL'e (W ‘HZ) g5 e-ove ‘(s
‘H9) 282 ‘(W ‘Hg) se2-622 (W ‘HY) soe-6L 1 (w
‘Hr)02'1-66'1 - wdd @ ( 0,001 ‘9P-OSINA ) HAN-HL

EHD%00"FHO)0O-

26- CH2OPQ( OH) 2 27- CH20OCOCH3 28- CH2CONH( CH2) 2C1
WO
3033

29- CONH( CH2) 2N( CH3) 3 d -

15- CO( CH2) 3N( CF13) 2HCI 16- CO( CH2) 3C1-
18- COCH2N( CH3) CO2CH( CH3) C1

2009/ 001968PCT1JP20081062033 -
(Continued) Exanple RlSatt 24-G

2(Q09/ 001968PCT/ JP2008/ 06
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HAN
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WS 1600002OCON( CH3) CH2CO2CH2CH3 Exanpl e 35 t 0 Exemnmib2e08/062033

Table 2 (Continued)

60 - Table 1 (Continued) Exanple RlSalt
30- CO( CH2) 2CO2CH20COoC( CH3) 3

104 The conpounds of the follow ng
Exanpl es 36, 37, and 63 5 were®repared in the sane
manner as the above Exanple 1, using correspondi ng
starting materials. The conpounds of the
fqll ow ng Exanpl es §2, 64, 5, 66, 8§, and 87 were
prlepared ijn the sang manner |as the alqove Exangl e 5,
udighg corrijgspondi ng|starting materiall|s. 10The
cdigpounds t he folll owi ng Bxanples 35, 45, 44, 47,
#4549, 50551, 52, |68, 92, |89, and 93 were prlepared
I & he sa manner 4ds the alqove Exangl e 10, usli ng
cqdm espondithg startijng mat erfi al s. The
cqnmpounds |of the folll owi ng Bxanpl es 42, 43, 67, 77, 15
74, 85, 9 and 103 |were prgpared in |t he same |nanner
aq the abgve Exanpl 6012, usilng corregqpondi ng qtarting
@dferial s 8  The danpounds jaf the fglll ow ng
EXdanpl es 55, 56, 57, 58,| 60, 61, |74, 75, 76, 81,
84, and 84 were prerared,tisn t he same Jmanner ag the
alove Exanple 13, ugi ng&#@rrlespondi nd.sartingd. $#0
2(e0n00E968PET: FP200w 923 R 61 matl& Faks. [|G¥ =
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cqSreshendithy st i|Eos & wat|g hdl s. 53% TT8e?
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ples 35

and 90
8
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(W'HOL) 0'8-9 (W'He) 29

LG (WHL) €G-S (WHL) 062y (W'HE) EV9€

(WHL) 682 (WHI)9e+He (w'HZ)e2-te (w
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usi ng
4

89,
as tlhe

and 104 were
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104,
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The conpound of the follow ng Exanple 40 was prepared

in the sane manner as the abagg-Exanpl e 24,

correspondi ng starting material .
foll owi ng Exanpl e 44 was prepared in the same nanner

The conpounds of the foll ow ng Exanpl es 88,
ag the aboye Exanpl 9 28,
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The follow ng tests were conducted to exam ne the ora
absorption features of each suspension. Male rats

w@ bwdpones ght : about 180 g) that had been deprpPeEaP2008/062033
food for about 18 hours were used as test animals. The
above suspensi ons were each 20J2adm ni stered by forced
oral adm nistration using a sonde for ora
adm nistration at a dose of 2.5 m/kg of body weight,

The

Table 2 (Continued)

producing 1 ng of tolvaptan per

kg of body weight.

bl ood sanpl es were collected fromthe jugular vein

under |ight diethyl ether anesthesia at the tine of
0.5 hour, 1 hour, 2 hours, 4 hours, 6 25 hours, and 8
hqurs latgg after dosing. The serumjconcentrations of
tdl vapt an gng/n1) were detdrm ned by using UPLC MS/ M5
g\Wters). S I The a\érage phdrmacoki netic
pgdranmet er yowere callcul ated |[from the |results. The
rgsults an& shown ijn the fqdllow ng tlable. WO
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MeanS. D. (n=3 or 4) Table 3 reveal s that,
when adm ni stered in vivo, the test conpounds indicate
wepabhereCrax t han tol vaptan and the 5 maxi munPdr/mepo0s/062033

concentration times (Tnm of the test conpounds are
del ayed conpared to tol vaptam74€onsequently, the test
conpounds have prol onged effects. Test Exanple 2 The
conmpounds obtai ned in Exanples 74 was used as test 10
compounds. The test conpound, (Exanples
1) equivalent to 10 ng of tolvaptan, and

hydr oxypropyl cel l ul ose (5 ng) was dissolved in 25 m
of water for injection in a porcelain nortar, to
thereby obtain a solution equivalent to 0.4 ng of

Table 2 (Continued)

tol vaptan per m. 15 A spray-dried tol vaptan powder
edq@ valentgto 10 pg of tol iln 25

Sof watlg for ifiection |i to
g‘t@ai n a [guspensi pg of spr|&y | ent
td9. 4 ngDf tol vgptan per
f qMH owi ngX ests weFe condu al 20
aljsorptign features of ead i on.
dHle rat sl body wekght:  al en
£49 ed f oS about J'8 hours |l s.
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25

C. Tnkm MRT. Test Conpound (ng hr/m) (ng/n)
(hr) (hr) Tolvaptan 92.427.0 26.911.6 1.000. 00

WQ 20800438 Exanpl e 74 PCT/JP2008/062033

-75-
Test Example 1

The compounds obtained in Examples 1, 50, and 52 were
used as test compounds.

Each test compound, (Examples 1, 50, and 52) equivalent
to 10 mg of tolvaptan, and hypromellose (125 mg) were suspended
in 25 ml of water for injection in a porcelain mortar, to thereby
obtain a suspension equivalent to 0.4 mg of tolvaptan per ml of
suspension.

A spray—dried tolvaptan powder equivalent to 60 mg of
tolvaptan, which was prepared in a similar manner to Example 3 of
Japanese Unexamined Patent Publication No. 1999-21241, was
suspended in 50 ml of water for injection in a porcelain mortar.
This suspension was diluted three-fold with water for injection,
preparing 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
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
administered by forced oral administration using a sonde for 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 vein wunder 1light diethyl ether
anesthesia at the time of 0.5 hour, 1 hour, 2 hours, 4 hours, 6
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.
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79.015.6 14.86.4 4.001.41 5.220.51 MeanS.D. (n=4)
Table 4 reveals that, when adm nistered in vivo, the

woreoopurysglr ug concentration tinme (Tnm of the PEBIP2008/062033

conmpound is 10 del ayed conpared to tol vaptan, and that
the nean residence tinme (MRT)-%&-the test conpound is
| onger than that of tolvaptan. Consequently, the test

conpound has prol onged effefableVp

20097 001968PQT7 P28/ 062D33 -&g; CLA M Ig A MRT.
SrrfaSEpPRd compound resenhgauhy gener ajnr)f or mil a 3y
Pd\ f L . Aaa/ﬁﬂ"e)o £ A | 1\ + {1 Z\ (hr)
) g WerferiT T TS a group or (If L) Lo {(L=7)
Tolvaptan 80.9+£28.5 26.4+12.9 1.50+0.58 2.95+0.35
Example 1 96.1+18.1 16.2+4.8 2.00=x0.00 4.45+0.64
Example 50 117.0+26.1 21.6x3.0 2.00+0.00 4.78+0.40
Example 52 78.8+41.7 11.6+11.1 2.67+1.15 9.10+7.98

Mean+S.D. (n=3 or 4)

Table 3 reveals that, when administered in vivo, the
test compounds indicate smaller Cmax than tolvaptan and the
maximum drug concentration times (T,.x) 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
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.

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
absorption features of each suspension and solution. 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
weight, producing 1 mg of tolvaptan per kg of body weight. The
blood samples were collected from the jugular vein 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
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(1-1) a -00-(CH2)n-COR2 group wherein n is an integer
of 1 to 4, R2is (2-1) a hydroxy group; (2-2) a |ower

W@RMong1968 oup optionally substituted with a hyRPeDIB2008/062033

group, a |l ower al kanoyl group, a | ower al kanoyl oxy
group, a | ower al koxycarbonyl-ok¥- group, a 10

cycl oal kyl oxycar bonyl oxy group, or
Sefiprmined byx ysing -URISHE/MS (Wateys)(-2-3) an amni no

group opti | doe S Z%QEQ

al kyl groullg{éaé 53% E’B‘%‘%‘%Q&'W%&%R group g‘?%en cr:ﬁlculated
fromnthertregulitef ThieorésuRBs iaren shpunoyenthst dmldowing table.

| ower al kyl group, R4 is (4-1) a 15 hydrogen atom

(4-2) a lower alkyl group optionally substituted with

a hal ogen atom a |ower al kyﬂamr'en@ group, a |lower

at koxycarbonyt—gragg, —or T
5Tesit AgapogadX0- 1, 3- /&)&fl 4- y(;[ig/nqr) (4 3) agl§wer

(hr)
haI"é&é‘PPt&Pom a R206e27 -0\ kano%ﬂ éxl} grOJp 1.§p=0.00 2.96x0.47

MRT.,
Al leavvear hanvl o 1 na | \1 cll tut ad wt h
AT INVUN O UAT OUTT U \C N AR | AUA' LI I |

5- BRMRMI- 7 0X0- 10301806 01 PXOLa4:klg VAT, BE.11RY 107 1 uo 51

Al ~l
l. U U IIUIIIJCI CU SAl Ul at ©Tu IICL CI Ubybl b I I Ilu lJy

MGM#&QP WAmg4R4 t o each other, together with the
nitrogen atomto which Wand R4 bond, directly or via a

nitrogen atom or oxygen atom the heterocyclic ring
bei ng opt i tatdlel 4 soéreralisut drati tWhG(M agministeeed afiryvivo, the

Q%% m9p5£8€a|%% %?t Eft yﬁg y?ﬁgx¥eggm@£mmound is
OoXy grou omer rbon group
ﬁéléyeancmhp@demhrﬁmomdlvgpmap (apdl bthat | yhsurbsan tesidience time

IPmELy ok sitin, LG, Fomodhd P12 itk CUBal’ gk O folvaptan.

CénBequentdly, 2 @R8/ DO GRINPOLAR2RAS /A daded dffect.
furyl carbonyl group; (1-3) a -00-(CH2) p- O CO NR6R6
group wherein p is an integer of 1 to 4, 116 is a

| ower al kyl group, and R6 is a | ower

al koxycar bonyl | ower al kyl group; 5(1-4) a
-00-(CH2) g- X-R7 group wherein g is an integer of 1 to
4, X is an oxygen atom a sulfur atom or a sul fonyl
group, and R7 is a carboxy-I|ower al kyl group, or a

| ower al koxycar bonyl |ower al kyl group; (1-5) a -CO R8
group (wherein R8 is (8-1) an al kyl group
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10 optionally substituted with a hal ogen atom a | ower
al kanoyl oxy group, or a phenyl group (substituted with

wa@2avhydsoxy phosphoryl oxy group in which the PyTiIRmgs/062033

groups are optionally substituted with benzyl groups,
and a |l ower al kyl group, (8-27& | ower al koxy group
substituted with a halogen atom a | ower 15

al kanoyl oxy group, or a di hyeh®MFHhosphoryl oxy group,
(8-3) a pyyid I Y,
group; 2 ébQB?HPe &ﬁ kypég}]lg%p ues',st%%g?ewwﬁrgl
goouplaelldct ed fromthe group consisting of | ower

al kyl thio groups, a di hydroxyphosphoryl oxy group, and

| ower al kanoyl oxy g@ﬁlﬁbs and 20(1-7) an amino acid or
pepti de res due opt onal ly protected with one or nore
protecting L 0 or \a salt thereof.

2. The conpou ¢gcordyng to claim1l, wherein, in
formula (1), 2 roup sel ected fromphe group
consi sting of: -COOH, wherein n is an
integer of 1 to 4; V\hrel R8|s an al kyl~

group; and, an am no or eptl resi due

optional ly prot ectﬂgﬁ F e protecting
groups; or a salt er eof . 3. The
conpound according to cl ai m 1, in 30 fornmul a

(1), RL |s al anyl, sarcosyl, N-et hyI chyI
whereiy |Rfl yeya , aneureoly 1AL bttey (g ydyl

Ngg | - *greg% g:(%/(fcnilt: gr%{?ﬂrﬁih!we thl}\g‘lhexyl ltege.r. of 1 to 4,

R’ ﬁEﬁJt(lZié)f&Shﬂi@WElgEOtpd n{m)m lahéogenuaplkmays lgsbupgoptlonally
cosyl ycy. C ycC sar

BrpesFoaalm el inadl o) gl SHald b, a lover

gll;ta;tbylﬂiqmdrahpnyda 1owA@ amﬁekﬁéaﬂﬁﬁm&@%ﬁ&&i 0&2033

- Gowgﬂa al anée%gi 3/)@/ grﬁﬁi%% e AW 4 ox01-4-

Mirebhy( 214 )ebhy el xe Ydrodipy aptloﬁaxx;p%yﬂbsghy@wéa Glixtayh,
and N, N-di net gtyll gl ycyl -glycyl -glycyl, each of which is
BEPFB?%TJr‘V’eEr K¥L 9FMRh  one or nore protecting

(1-2) a -CO-(CH,)n-NR°R* 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
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 alkanoyloxy group, or S-methyl-2-oxo-1,3-
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
optionally substituted with (4-4) a lower alkyl group optionally
substituted with a hydroxy-lower alkoxy group:; (4-5) a lower
alkoxycarbonyl group; (4-6) an alkylcarbonyl group (optionally
substituted on the alkyl group with a carboxyl group or a lower

alkoxycarbonyl group); (4-7) an arylcarbonyl group:; or (4-8) a
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5 groups; or a salt thereof. 4. The
conpound according to claim3, wherein, in fornula

W@ 1009/068968 s a pepti de residues sel ected from tPEeT/gr2008062033

consi sting of: sarcosyl-glycyl, glycyl-glycyl,
gl ycyl -sarcosyl, glycyl-al any179-al anyl -gl ycyl,
gl ycyl - phenyl al anyl, phenyl al anyl - 10 gl ycyl,
ﬁﬁ@ﬁiﬁ%ﬂbﬂ?ﬂl-SFQHQtalanyl, gl ycyl -glycyl -glycyl, N, N

di pethyl gl I I - ol -

NN o h CEICOGNTS ) SEPOR TR K05 fh Mieger o 1
Gpt 4orRl iy prbowst edkylt jrowe, @ndnBf eipreotlewer nglkoxycarbonyl -
ghggpsél%ﬂﬁ %gﬁght t her eof . 5 A

pharmace feparation conprising the 15
befiz-at)epi RE0E OTHK) Y+XH-RIf grdwp mhkrednaqpherardoitegecadt Y1 to 4,

RGeS BB @ BorFrly o & sulfoffl 'droupy ana ¥ s

aheapbetyAcielr 63kyPr@ftiipdt b Na aswWdrdial@okPcaHsinP1d lower
which is used as a vasodil ator, hypotensive drug,
4K%} 9FWRigent, 20 or platel et aggregation inhibitor.

(1-5) a -CO-R® group (wherein R® is (8-1) an alkyl group
optionally substituted with a halogen atom, a lower alkanoyloxy
group, or a phenyl group (substituted with a dihydroxy
phosphoryloxy group in which the hydroxy groups are optionally
substituted with benzyl groups, and a lower alkyl group, (8-2) a
lower alkoxy group substituted with a halogen atom, a lower
alkanoyloxy group, or a dihydroxyphosphoryloxy group, (8-3) a
pyridyl group, or (8-4) a lower alkoxyphenyl group;

(1-6) a lower alkyl group substituted with a group selected from
the group consisting of lower alkylthio groups, a
dihydroxyphosphoryloxy group, and lower alkanoyloxy groups: and

(1-7) an amino acid or 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), R' is a group selected from the group consisting of:
-CO-(CH;),-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.

3. The compound according to claim 1, wherein, in
formula (1), R' is alanyl, sarcosyl, N-ethylglycyl, N-propylglycyl,
N-methyl-N-ethylglycyl, N-methyl-N-propylglycyl, N-methyl-N-
butylglycyl, N-methyl-N-pentylglycyl, or N-methyl-N-hexylglycyl:
or a peptide residue selected from the group consisting of:
sarcosyl-glycyl, glycyl-glycyl, glycyl-sarcosyl, glycyl-alanyl,
alanyl-glycyl, sarcosyl-sarcocyl, glycyl-phenylalanyl,
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phenylalanyl-glycyl, phenylalanyl-phenylalanyl, glycyl-glycyl-
glycyl, N,N-dimethylglycyl-glycyl, N-methyl-N-ethylglycyl-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.

4. The compound according to claim 3, wherein, in
formula (1), R! is a peptide residues selected from the group
consisting of: sarcosyl-glycyl, glycyl-glycyl, glycyl-sarcosyl,
glycyl-alanyl, alanyl-glycyl, glycyl-phenylalanyl, phenylalanyl-
glycyl, phenylalanyl-phenylalanyl, glycyl-glycyl-glycyl, N,N-
dimethylglycyl-glycyl, N-methyl-N-ethylglycyl-glycyl, and N,N-
dimethylglycyl-glycyl-glycyl, each of which is optionally
protected with one or more protecting groups:; or a salt thereof.

5. A pharmaceutical preparation comprising the
benzazepine compound of claim 1 or a pharmacologically acceptable
salt thereof, and a pharmacologically acceptable diluent and/or
carrier.

6. The pharmaceutical preparation according to claim 5
which is used as a vasodilator, hypotensive drug, aquaretic agent,

or platelet aggregation inhibitor.



