WO 20071074915PCT/ JP20061326311 -1- DESCRI PTI ON WATER- SOLUBLE BENZQOAZEPI NE
COVPOUND AND | TS PHARVACEUTI CAL COWVPCSI TI ON TECHNI CAL FI ELD 5The present
i nvention relates to a novel benzoazepi ne conpound and its pharmaceuti cal

conposi ti ojo 26H ND OF ART Tol vapt an Wyﬁﬁ Py the
following fornula (2) is a known conpound, and has been c{| sclosed in, for
exanple, U S. 10 Patent No. 5,258,510 spgcification (Exanple 1199).

It is known that tolvaptan is useful as a vasopressin ,intagonist having
aquaretic activity (Crcul ation, 107DESGRIP2BEID- 2696 (2003)). However,

because of its |ow - wat er s 'f’ﬂt:k'@o'.[.bﬁ E é&zf)gig%aeo@,@robl ems in that it
n e

i's poorly absorbed by the Intestinal cana Its dos orm and
adm nistration route are |ANE I89 PHRARMACBYTINSLgFOMROSEREON have been nmde to-

sol ve these problens so that, for exa&fcgr F#@rpaptan can be administered in
the form_ of an anorphous solid preparation comnposition (Japanese 20
Unexami n@d Pat ent PuE‘P?cQF?%ﬁ‘P%“"fQE@’Ql@P)tesl kOt Re ¥Rl | beniqazepine

t ol vapt an, idompgasdgad’ DfsNphadmaceivlical rednprBito.e still remain linited.
DI SCLOSURE OF THE | NVENTI ON heF resent invention ainms to -
provi de a novel 25 benzoazepine c FFproving the solubility of
tolvaptan in water. Tolvaptan represented by the following formula (2) is a
known compound, and has been disclosed in, for example, U.S.
10 Patent No. 5,258,510 specification (Example 1199).
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It is known that tolvaptan is useful as a irasopressin

(1

@)

.antagonist having aquaretic activity (Circulation, 107, pp. 2690-

2696 (2003)). However, because of its low water solubility,

15 tolvaptan has problems in that it is poorly absorbed by the

intestinal 'canal, its dosage form and administration route are

limited, etc. Although attempts have been made to solve these

problems so that, for example, tolvaptan can be administered in

the form of an amorphous solid preparai:ior_l composition (Japanese

20 . Unexamined Patent Publication No. 1999-21241), in the application

of tolvaptan, its dosage form and administration route still
remain limited.

_ DISCLOSURE OF THE INVENTION
The present invention aims to provide a novel

25 benzoazepine compound for improving the solubility of tolvaptan
in water.

The present inventors conducted extensive research to

solve the above problem, and as a result found that when




WO 2007/ 074915PCT/ JP2006/ 326311 -2- tolvaptan is in the formof a
phosphat e ester conpound, the water solubility thereof can be remarkably

| mproved. The present invention has been acconplished based on
this findi Qﬁ&i fically, the present invention provides the follow ng
benzoazepi ne coNpouUnds, and conpositions conprising t h®CTARMICREWescr i ved
in ltem1l to 13 bel ow. Item 1._,A benzoazepi ne conpound
represented by general formuld (1)’ or a salt thereof, wherein R

r ep{ este_nt S atwﬁmganmtmheafdsmdro«fxatgrdaplla?@@tééﬁtai %;x%;st;@?ﬁcw& ‘,,\Mttgbt a

protecting groUR.. rcapto_group_optio Yy protected wi a protecting
group, or ans%#hﬁjr%&lg}’gﬁt?rfgtfo%% g’ﬁaf?‘%‘ﬁ?%f’é#@%%ﬁ@h one or two protecting
groups; Rl represent sThe hymisegeniatennion haby deexy aeconsrishag ®assd; oand X
represents ap,Ox%g omor a sulfur atom . ltem2. A .

benzoazepi ne conpoun 'cqordi ng toitem1l or 20 a.salt thereof, wherein X
is an oxygyen atom  Specificalliyem 3heA beeserdz epinventbepouprbvddesr dihg t o

item1l or 2, 11 8@l LR L r Jonal |
br ot ect ad wi THLLHER8, bert-BakEblne WRBAIASS 579 HAFTSTEIRY THBROEL30 ek
same, as descrived in Item 1 to 13 below. }
Item 1. A benzoazepine compound represented by general
formula (1)

OR!
0~ i

. N 1)
OJ‘D\ 0 CH;
H;C '

3
10

or a sazlt thereof,

' wherein R represents a hydrogen atom, a hydroxy group

optionally protected with a protecting group, a -mercapto group

optionally protected with a protecting group, or an amino group
1,5 optionally_ protected with one or two protécting groups; R!

represents a’ hydrogen atom or a hydroxy-protecting group; and X

represents an oxygen atom or a sulfur atom.

Item 2. A benzoazepine compound éccording to item 1 or

20 a salt thereocf, wherein X is an oxygen atom.

Item 3. ‘A benzoazepine compound according to item 1 or
2, or a salt thereof, wherein R is a hydroxy group optionally
protected with a protecting group. ‘

25
Item 4. A benzoazepine compound according to item 1 or
2, or a salt thereof, wherein R is a.hydrogen aﬁom, a mercapto




-3- group optionally protected with a protecting group, or an am no group

optionally protected with one or two protecting groups. ltem 5.
A benzoazepi ne conpound according to any one 5 of itenms 1, 2, 3 and 4, or a
salt ther in Ris a hydroxy-protecting group. Item 6.
A benzoazep{)%%owgg‘{r%ggound according to any one of itens ?L(,:T"'zmﬂf’sé?&l 4, or a
salt thereof, wherein RL is a 10 hydrogeg-atom ' ltem7; A

benzoazepi ne conmpound according to item1l or a salt thereof, wherein Xis a
sul fur at omgrdgpt epridinadl peprontpdneidonp @mdeat tng dyrupg, o ort ém dmino a
salt thereof Is | . [ N O, and Rl is
a hydrogen gtr 8%%@;%%11&%&%%%@&% ?%;#Hecgrnp%é?ﬁr%gégeg%? Pg!l’l'?ﬁgs'a 20
(benzoazepi ne conpound of item 1l or a pharnaceutically acceptable salt

t hereof , together w ngﬂﬁ tha%g%i%%&ﬂiw @WIéﬁc@ﬁwtt@hﬂyrom

carrier. ) tem 10. pharmaceuti.cal conposition acgording to
item" 2B 90ff ditemSe las Za vhs#RA | &t oPT ﬁyp?@tlén%ﬁregguaw@?ﬂ%nagfentl,s BKD, or
pl atel et agayassty-rot ekt ity gkoup. Item 11. An aqueous sol ution

conposition conprising a benzoazepi ne conpound of item1 or a
pharmaceutically acceptable 30 salt thereof. Item 12. An aqueous sol ution
conposi tion accordi nDtém 6.t e bénzedgpinsi sompoulrn zeasepime o N Neheof

item 1l or a_phar, eytical ly acceptable_salt thereof, together with a
buffer, 35 Pgotlgg"l%% :Jfg _?genzil %I?‘f‘g ?‘hj get Por?aé‘Bl \Fg‘ﬁf?c’%{nd%ﬁed‘ﬁ % R the
form WDD206yd030enl 5T/ JP2006/ 326311 - 4- - :

Item 7. A benzoazepine compound according to item 1 or

a salt thereof, wherein X is a sulfur atom.

15 Item 8. A benzoazepine compound according to item 1 or
a salt thereof, wherein X is an oxygen atom, R is a hydroxy group,

and R* is a hydrogen atom.

Item 9. A pharmaceutical composition comprising a
20 .benzoazepine compound of item 1 or a pharmaceutically acceptable
salt thereof, together with a pha;maceﬁtically acceptable diluent

and/or carrier.

- Item 10. A pharmaceutical composition according to item
25 9, for use as a vasodilator, hypotensor, aquaretic agent, PKD, or
platelet aggregation inhibitor.

Item 11. An agquecus solution composition comprising a
benzoaéepine compound of item 1 or a pharmaceutically acceptable
30 salt thereof.

Item 12. An agqueous solution composition accofding té

item 11, comprising a benzoazepine compound of item 1 or a
pharmaceutically acceptable salt thereof, together with a buffer,

35 isotconizing agent and injection solvent, and which is in the form




of an injection. Item 13. An aqueous sol ution conposition
according to item 12, further conprising a pH adjuster. 5 "Lower" as used
herein indicates Cl-6 unless ot herw se not ed. Exanpl es of
protectin LOupS, for a "hydroxy group optionally protected with a

prot ect i ngwﬁ 5 'mer capto group 10 optionally prot RGP 20066p634!
protecting group" and "hydroxy- protectjbg group” include |ower alkyl
groups, phenyl (1 ower)al kyl groups, cyano | ower al kyl groups, and | ower

al kyl oxycar imygh imjetighkyl groups. " Exanpl es of -protecting
groups for an "anmi no group 15 optionally protected with one or two
protecting groups” include |ower alkyl groups optionally bearing hydroxy
group(s). Exemil®:s Anf dgoeens asdhutignoepspesit ibawakccatrddtlg grooups

in phenyl (I ayer) k@urg.ﬁ%(’%%nﬁﬁ’ﬂh% go%ﬁzr dglugyér groups, | ower

al kyl oxycar bonyl “T'ower rou wer-alkyl groups 20 ohtlonally
bearing Rydroxy group(s) include Cl-6 stralght or branched al kyl groups,

for exanple, nethyl, wgtfde 4 R{s%ylheréﬁ?pix‘?ﬂ@ateg t%y.t gl.)ll(nllés§0%lﬁ&¥£ J[stee”

-butyl, sec- butyI n-pentyl, 1sopentyl, neopentyl, | sohexy
3- nethylpenﬁ?ﬁe and the |ike. 25Preferable phenyl(lomer)alkyl groups are,

for exanple, benzyl, Eﬂél@l%tsh)’éﬁ r@i@iﬂh@r%bps”fok)"a ®hfdroxy group
Preferabl e cyano |.qwer alkét? BS are Cl-6strai ght or branched al kyl

groups substPEHPRRAEN RFOSH 2 c%ﬂ?@c?j%% pETOYRSr e XRAHRRLO group

cyanonetibyl op2icysnget bydtected Zm:hora 3p-r6’§{€<ﬂﬁ:rig @:Ebwfopaﬂ\d Phydeoxy-or .
3-cyano-i sopro

- cyano- i sob%f??%‘l:ﬁin%- ’Erga%” irgrlgéeél%:%%g? é‘?‘f’l Bﬁ?‘%}/:is' f’héné (l%ef)%ikyj

-cyano- sec dwotps, tyand®- ,loraez; élkybr gboupsy anand)- pewdyy | alRylox@earienyld-, or

g-cyg?c’a".i;i%ﬁ%’-"%*. 3’%5%3“%’5 -, ,Ors?,CZ??%?,EOgren%}/l:yaﬁb-igbheigu,g_’

3-, 4-, WO 2007/ 0743&@!3@?53@@0@:@2@311]}9- Soramps ofors apyatfni®o group

- et hyl RENt Yot i 1 erbi&&ed with one or two protecting groups” include
lower alkyl groups optionally bearing hydroxy group(s).

Examples of lower alkyl gréups and lower alkyl groups |
in phenyl (lower)alkyl groups, cyano lower alkyl groups, lower
alkyloxycarbonyl lower alkyl groups, and lower alkyl groups

20 - 6ptionally bearing hydroxy group(s) include C;.¢ straight' or
branched alkyl groups, fqr exXanmple, ' methyl, ethyl, n-propyl,
isopropyl, n-butyl, isobutyl, tert-butyl, sec-butyl, n-pentyl,
isopentyl, neopentyl, n-hexyl, ischexyl, 3-meth'ylpentyl, and the
like. |

- 25 Preferable phenyl (lower)alkyl groups are, for example,

' benzyl, phenethyl, 3-phenylpropyl, trityl, etc.

Preferable cyano lower alkyl groﬁps are Ci.¢ straight or
branched alkyl groups substituted with one to three cyano groups,
for example, cyanomethyl, 2-cyanoethyl, 1-, 2-, or 3=cyano-n-

30 propyl, 1-, 2-_, or 3~cyano-isopropyl, '1—, 2-, 3-, or 4-cyano-n-
butyl, 1-, 2-, 3-, or 4-cyano-iscbutyl, 1-, 2-, 3-, or 4-cyano-
tert-butyl, 1-, 2-, 3-, or 4-cyano-sec-butyl, 1i-, 2-, 3-, 4-, or‘
5-cyano-n-pentyl, 1-, 2-, 3-, 4-, or S5-cyano-isopentyl, 1-, 2-,

3-, 4-, or 5-cyano-neopentyl, 1l-, 2-, 3-, 4-, 5-, or é-cyano-n-

35 hexyl, 1-, 2-, 3-, 4-,.5-, or 6—cyano—isohexyl_, '1-—,.2—, 3=, 4=,




Preferabl e | ower al kyl oxycarbonyl |ower al kyl groups are

al kyl oxycar bonyl al kyl groups wherein the al kyl oxy noiety is a Cl-6 straight
or branched aIkonxy group and the alkyl noiety is a 5 Cl-6 straight or
branched al k oup, for exanpl e,

met hoxycar ¥ 9y 7%’@ | et hoxycar bonyl net hyl , PCT/JP2006/326311
prdkoxycarbonylnethyl |sopropoxycarbonylgethyl

but oxycar bonyl net hyl , |sobutoxycarbonylne h

pent oxycar bosy| Bt bydyahobsnd 1§@fhgqnylaﬂaatmé 12ke 10
nethoxycarbonylethyl 3 nethoxycarbonylprop 4- nethoxycarbonYIbutyI,S
_met hoxycar bony| pent FFeEEr3RiEn obQNex RIMVILARYSATOORMY thewer| ledkyl groups

Pref er abl e Iarwalhﬂq&dycglrﬁbmamﬂyl Qf¥iupy  Wiedrding thy dE 106N o8y Ohlilet)y 235€aCl. . 6
Chr o hydr oS-G RIenE & RRRied 2 %?E{sa’r"g”r%%abieﬁgb%%ﬁ%? RS opgI2 n
-butyl, i550b11tsy| ,sttraripghbut yor, séeraboted , =lReht ylgrouwpppentyd , reappbéyl ,
heyls b Sehlyc e FLIRETY YO QO R bon i OV YT 3%5’23-’
or 4 -hydropro &!ﬁ%ﬂbonizlme@yl:or 4- hy dsoryopoxybathdnylimethyl, 3-, orn4

;)?ygrm%(rjﬁg%/lt?n -%ggr?n%meug’l’ 5 or &swﬁ%}éaéﬁ&ﬁhiéh?sopentyl B 4
3-, 4-, or ?enym‘wbﬁ@nb@ﬁwr 1- 2 n*le,exylmxycsrbowlmsthwgﬂdr oxy -n 2-hexy|

1-, 2-,18-, nétho:@rcarﬁbn?le@@lhydr oXy- i S0ReMHx c&rbor%r'lprép 1,4, O, Of.
6- hydroxy 3 rrg ent%r and the Ilke . Preferabl e amno group
optionally Tehhes ‘ii'trQHn BtYdne or two pRSteEFRAERPVEEEREY L :ar e ani ndfyr oups

optional |y meghoxgaebenplhdxyd, Gnd thkr Bijght or branched al kyl groups
oD 1,20, e PBeASabie’ PRI LN TOUSs | SheRAATRL LY
propyl am nohgidroxypr gpgl@s)noars 0-Qat0 tradykno, dir- | Bfanched alkyl groups
15 optibnally substituted with one to three hydroxy groups, for
example, methyl, ethyl, n-propyl, isopropyl, n-butyl, .isobutyl,
tert-butyl, sec-butyl, n-pentyl, isopentyl, neopentyl, n-hexyl,
isohexyl, 3—meth'ylpentyl, hydroxymethyl, 2-hydroxyethyl, 1-, 2-,
or 3-hydroxy-n-propyl, 1l-, 2-, or 3-hydroxy-isopropyl, 1-, 2-, 3-,
20 :or 4-hydroxy-n-butyl, 1-, 2-, 3-, or 4-hydroxy-isobutyl, 1-, 2-,
3-, or 4-hydroxy=-tert-butyl, 1-, 2-, 3-, ‘or 4-hydroxy-sec~butyl,
l-, 2-, 3-, 4-, or 5-hydroxy-n-pentyl, 1-, .2~, 3-, 4-, or 5~
hydroxy-isopentyl, 1-, 2-, 3-, 4-, or 5-hydroxy-neopentyl, 1-, 2-,
3-, 4-, 5-, or 6-hydroxy-n-hexyl, 1-, 2=, 3-, 4-, 5-, or 6-
25 hydroxy-isochexyl, 1-, 2-, 3-, 4-, 5-, or 6-hydroxy-3-methylpentyl,
and the like .

Preferable amino groups optional.ljf substituted with one
or two protecting group(s) are amino groups optionally bearing
one or two C;¢ straight or branched alkyl groups optionally

30 bearing one to three hydroxy groups, for example, amino,
methylamino, dimethylamino, ethylamino, diethylamino, n-
propylamino, di-n-propylamino, iso-propylamino, di-isol
propylamino, n-butyl amino, di-n-butylamino, iso-butyl amino, di-
iso-butylamino, tert-butyl amino, di-tert-butylamino, n-pentyl

35 amino, di-n-pentylamino, -~ "n-hexyl amino, ' di-n-hexylamino,




propyl am no, n-butyl am no, di -n-butylam no, iso-butyl amno, diiso
-butylamno, tert -butyl amno, di-tert-butylam no, n-pentyl 35

am no, di - n- pentyl am no, n-hexylam no, di -n -hexylamno, WD

2007/ 074915PCTOP2006/ 326311 -6- hydroxynet hyl am no, 2-hydroxyet hyl am no,

di et hyl ani¥@2007@8749152- hydr oxyet hyl ) ami no, 3 - hydroxypr AEA3114

- hydr oxybutyl am no, and the |ike. Anong benzoazepi ne conpounds
represented by the above 5 general for mifa (1), the follow ng Conpounds and

salts there £yt : j yden at: T :
conpounds \/\%&Fieqisn R iﬁgs(fa Efgr o\g&ﬁg?%%fg%gﬁgl%%igé a@‘%%%lé‘é“ﬁ-nﬁ’t on?lll (2)
conpounds wWhHYEEPFYthyd) aminiedr ok jhvgretyPLoRylaminag a4 HiMerexyRydt etingy
group, and the @3keconpounds wherein Ris a nercapto group and Rl is a
hydr oxy -protecting group,, and 4) conpounds wherein Ris an.
am no group protect eg’“‘i"g vhenFosRePie t%pﬁ%cg%c{?ﬁﬁsﬁ’f‘ PY JHiE APIve 5
hydr oxy- pr olgeatidly fo@dida aag, wepe FollowingubbmsouBideMand salts thdreof
conmpounds wherein i.S,an hydroxy group and Rl is a hydrogen atom or

hydr oxy- pr oF&EtP'ngg:éd’th?ﬁ 20Particularly preferable of these is the
conpound wher ewheiX X Ssaanoxgpsgen atary R is a hydroxy group, 4&nd R is a

epr ogent ed by the apouc-BERaRs: yhsreip R 15 LIARER) ADRCTRAR s 2
met hods, andydnogstagpbm, 25 thereof is a nmethod as shown by the foll ow ng
reacti opgschenes 1 t@oy:compounds wherein R is a hydroxy group and R' is a
hydroxy-protecting group,
' {3) compounds wherein R is a mercapto group and R! is a
hydroxy-protecting group, -and
‘ (4) compounds wherein R is an amino group preotected
15 with one or two protecting groups, and R* is a hydroxy-protecting
group; and
when X is a sulfur atom,
{1) compounds wherein R is anl hydroxy group and R' is a
hydrogen atom or hydroxy-protecting group. ‘

20 A Particularly preferable of these is the compound
wherein X is an oxygen atom, R J:.S a hydroxy group, and R' is a
hydrogen atom; or a salt therecf.

Benzoazepine compounds represented by .the above ggneral
formula (1') can be producded by various methods, and an example

25 thereof is a method as shown by the following reaction schemes 1
to 7:




Oxidation O n ORu ,OR" 0 OH 00 A CH3 Deprotection00ClI I3 HsC 0113C
(la)(lb) wherein R3 and R4 are independently a | ower alkyl group or
optional l y-substituted phenyl group, or R3 and R4 may instead be 5 |inked
t oget her ;ﬁ;o%@p or_W thout one or nore additional heteroatons to form

t oget her WPHME¥MF t r ogen atom to which they are bounBCTEPBWRBIE. nenber ed
saturated or unsaturated ring;, and R16 apgd Et2a may be the sanme or
different, and each represents a hydroxy-protecting group. 10Exanpl es of

| ower al kyl gEL4BD6n Hchems-{ENti ONned above, including Cl-6 straight or
branched al kyl groups, for exanple, nmethyl, ethyl, n-propyl, isopropyl,
n-butyl, isobutyl, tert -butyl, sec-butyl, n-pentyl, is@r¥ntyl, neopentyl,
nmet hyl pentyl, and the |ike. Q§EX%§ples of

n-hexyl, isohexyl, 3y
substituents,for optjonally-substituted phe lI groups include | ower alkyl -
groups as ab 26 gtraight WO §QO7/01$%5 2006/ 326311

a1 n”

SR, /. N
OAI:L 0 CHs oﬁ@ 0 CH
: HsC N HaC N
3 H).k© 3 h@

@ ' @

P,ORla Oxidation p O
0’3“0112‘ o’g\on .
“CO)
| . |

—
0 CH; Deprotection

c1m .

(la ' (1b)

wherein R’ and R' are independently a lower alkyl group or

_ optionaliy_-substituted phenyl group, or R® and R may instead be

5 linked together through or without one or more additional
heteroatoms to form, together with the nitrogen atom to which
they are bound, a 5- to 8-membered saturatgd or unsaturated ring:
and R™ and R* may be the same or different, and each represents a
hydroxy-protecting group.

10 Examples of lower alkyl groups are as mentioned above,
including C;.s straight or branched alkyl groups, for example,
methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, tert-butyl,
sec~-butyl, n-pentyl, isopentyl, neopentyl, n-hexyl, isochexyl, 3- .
methylpentyl, and the like.

15 Examples of substituents for optionally-substituted
phenyl groups include lower alkyl groups as above; C;.¢ straight




-8 - or branched al koxy groups, for exanple, nethoxy, ethoxy., propoxy,

| sopropox Y, butoxy, tert-butoxy, pentyloxy, hexyloxy, and the |ike; and
hal ogen atons, for exanple, fluorine, chlorine, brom ne, iodine, and the

| i ke. 5Prefer abI e exanpl es of optionally-substituted phen roups i ncl ude
phenyl ; 2-WO2W7BIE _ et hyl phenyl ; 2-, 3- or 4 - chl or‘fﬁﬂ’é?ﬂ? /326911 3. or
4- et hoxyphenyl etc. Exanples of 5- to 8-nenbered saturat ed
or unsaturated rings fornmed by R3 and R4" being |inked together include

mor phol i ne 1Q piihneat , @@%1@4),“&@{5 mee deacting
conmpound (2), with corrpgﬁ]rcl%lxl? :%roups qgU| tabl e sol vent:@e e e prggg%geof

aci d. isopreBoXyp| dWIteKYsolteERTRULORYY ucPénH&Jr‘?i'@’ena‘l‘%?ﬁ’lﬁi‘Hr o@8fpdipe

sol vents, faikexand Ba188id\dtens, Cidroekafple; hFdaof i) chlarink) bromine,
di chl or oet hang%carb n tet richl oride, and the like; esters, for exanple,

ethyl acet at'® &romati c hydrocarbons, for exanple, benzene,
t ol uene, 5xyl ene, andPtéI&ﬂabke aAnapbss t o] egptdbaally-substitutedExpiglyds of

acids include ml or _ex ley, 1 trazle 3- _

5- met hyl t et PAZ00 &, myrug%l |ﬁﬁ¥ﬁy3?%bfaom$} 4%"%5)(‘%’? Rensle vy ) °r 4~ The
amount of achﬁor@hmyhtl%f-,as } eastd ab’dmxyphnmﬂlg esnd preferabl y about 1 to
about 10 nol es, per fosC ung . ( 8Lmertts Gﬁ(:%[gp S
usually 0.5 to 2 m)lg}g %(rj;p%r e?gr éblrl %ﬁ %Sgﬂno es Q%ggt&;%teh
conpound (2)ings formed by ard&’ |1b€rinlgeﬂﬁa‘@’ﬁ§3t @P@efﬁ@mgnﬁlw mogphel ingC,
preferabpy Qihg, ke, and nore preferably OC to roomtenperature. The

reaction time-is usually 15 mnutes to 24 hours, preferably 30 mnutes to 6
hours, and more pref &PERAURd] (£} Galh R PTOSEBFHBYINEEITANIc SAMRRMS: oddiced by

reacting CORRONsbriphhndli {3) aR &%udiabIY sagestt ik 8hé Prieabhee B wend.
e o o Vo Spe e, Pl UShel SO STthon ol Keleurl gy xarpl e
and the |ikepleatitay,sfof Gixample, methylene chloride, chloroform, 1,2-
i5 dichloroethane, carbon tetrachloride, and the like; esteré, for
example, ethyl acetate and the like; aromatic hydrocarbons, for
example, benzene, toluene, xylene, and the like; acetonitrile;
ete. '
Examples of acids include mild acids, for example, 1H-
20 itétrazole, S5-methyltetrazole, pyridinium hydfobronri.de, and the
like . , '
The amount of acid is usually at least about 1 mole,
and preferably about 1 to about 10 moles, per mol of compound (2).
The amount of tompound (3) is usually 0.5 to 2 moles,
" 25 and preferably 0.7 to 1.5 moles, per mol of compound (2).
’ The reaction temperature is usually -20 to 50°%,
preferably 0 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 mere preferably 1 to 3 hours.
30 Compound (la) can be produced by reacting compound (4)
with an oxidizing agent in a suitable solvent. ' .
Examples of solvents include halcgenated hydrocarbon
solvents, for example, methylene chloride, chloroferm, 1,2-
dichloroethane, carbon tetrachloride, and the like_; esters, for
35 example, ethyl acetate and the like; aromatic hydrocarbons, for




35 exanple, ethyl acetate and the |ike; aromatic hydrocarbons, for
MO) 2( 07/ 07015PCTMP2004/ 32011 -9- exanpl e, benzene, toluene, xylene, and the

| i ke; acetonitrile; etc. Exanpl es of oxidizing agents include
peraci ds, for exanF hydrogen peroxide, and metachl oroperbenzoic Acid, 5
peraceti c WM $mleic acid, and the |ike. PCT/RR006/A36MT  of

oxi di zing agent is usually at Ieast abou% 1 nole, and preferably about 1 to
about 3 noles, per nol of conpound (4) he reaction tenperature is usually
-100 to0 50C,exkndé of BEaling, - 40%utdef dn8PgRAL | bly

-40 to OC 'ﬁ1e Feaction tnllérre |g':u%s%'a m 15 m nut egst c:)&gg Lrgé%%&{i%%g?%r ably
30 mnutes t&¥ hours, and nore preferably 30 mnutes to 2 hours. Conpound

(I'b) can be obtai nedzhxm;sim,r Ob£Ctdyiai ey 15geﬁﬁ e%eﬂuéydbeﬁcﬂ{sﬁupfopf

conmpound (la) by.routine nethods. en, for exanple
hydr oxy- pr ot Wy griviesre P@’G%’Fldﬁl'kylanﬁroﬁﬁ%ac‘H@ﬁPB?%Qﬁquhccaﬁcb‘é'
per f or red uryéeacémd aaeahw:mhysm madlandmae l:Lke. Such

hydrol ysis is prefergabl yan;t)oergzorge dv:'('n the ence f bas cid
(i ncluding Lew s aci 2? ox z&%g 3 l?)fu of %b
organi ¢ basds mzle, bands gutefisrabioh abdumisel Rrealmma:blaa mam:ufsgarpe:c bmﬂe&:ﬂre

for exarrple ghé@rl thaIs (e.g., sodium potassium etc.); alkaline earth
nmetals (e.g. nesi um cal ci um etc.); and their 25 hydroxides,

car bonat es and hydr ofeec araohidres .tefpefainakl einr gmnatlpasdflarey fHOFC,

o ol 1 nd0" oEelUeR 2301 b wobh  EReRkLBIEOR ookd BYpRRARNE, 40 i
or gani c and 0°Gor g&hiec reectitorahi®e Bé uswdliy é@chmamtam d:o Ref bom

organi ¢ aci gyeféfaH1t BY Atmies £Or 6CXSUHY, € an OnsiE p&%éraﬁgﬁtslocn&ﬁu&s
propionic acid, and the |ike; and trihal dacetic aci ds, for “exanple,

trichl or oacéPi h&’\r& trifluoroacetic acid, and the |ike. Preferable
i norgani ¢ acids are, Comgommanpimg, bwﬁlrm@hlebwm@al tby hydpebtartiagacind

Eg{,\: grl 9535p§:8£eéte%ygygpexi} 8?:':8153' Cci)% pgc{u% enlab)r 3% rgut:.er;[ecmet oc{? les of

When, for example, the hydroxy-protecting groups are
lower alkyl groups, deprotection can .]:ge performed under routine
hydrolysis conditions.

Such hydrolysis is preferably performed in the presence

20 :of base or acid (including Lewis acid). '

A wide .range of known ;'.norganié and organic bases can
be used as such a base. Preferable inorganic bases are, for
example, alkali metals (e.g., sodium, potassium, etc.); alkaline
earth metals (e.g., magnesium, calcium, etc.); and their

25  hydroxides, carbonates and hydrogencarbonates. Preferable organic
bases are, for example, trialkylamines (e.g., trimethylamine,
triethylamine, etc.), piceline, and 1,5-diaiabicyclo[4,3,0]non—5—
ene.

A wide range of known organic and inorganic acids can

30 be used as such an acid. Preferable organic acids are fatty acids,
for example, formic acid, acetic acid, propionic acid, and the
like; and trihaloacetic acids, for example, trichloroacetic acid:
trifluorcacetic acid, and the like. Preferable inorganic acids
are, for example, hydrochloric acid, hydrobromic acid, sulfuric

35 acid, hydrogen chloride, hydrogen bromide, etc. Exé@les of Lewis




WO 2007/ 074915PCT/ JP2006/ 326311 -10- acids include boron trifluoride ether
conpl ex, boron tribromde, alum niumchloride, ferric chloride, etc.

When a trihal oacetic acid or Lewis acid is used, the hydrolysis is
preferably perfornmed in the presence of Cation 5 scavenger (e.g.,

ani sol e, FREPI07T45C) . The amount of base orPCTERAWOFE26BL | i i t ed
so | ong as it satisfies hydrolysis requi pements. . The reaction
tenperature is usually -20 to 100C, preflerably 0 to 50C, and nore

preferably Qgig® {:Qﬂﬁ&h&esafa@twﬁlu&ﬂdzh%tﬁ@aCédngJiek' NBodoh YEUBHNidR,

m nutes to 24 hours 11_2refera 15 - mnutes to hours, and nore
preferably B5UFTHWEEhiQFigepofgxaric chloride, §ffen, for exanple, the

Bydrox]y protecting gREetSa afﬁ!.hfﬂl@ﬁ&.’ét(ld)vw:ma'o'fyE-e%%@ulﬂéld d&prﬁeaglt it@a]? can
e preforne routjne c i c reduction talysts suitable for .-
such cat al ygyg&?lg’ Fdét ih Br eﬁF‘éﬁ'Y nBRT LTSRSt § gprgsﬁnﬁfl m P18,
spongy pbat ispavengalrate mum bhasde,cphémildaktp) ati num pl ati num oxi de,

plati numwre, etc.) pal | adi um cat a ( pon

pal | adi um bl ack, pal dlaﬁn%u%mo ,bas +’¥ cﬁ'rcr‘l car dt i da%%un%g%%%rﬁtm _
sul fat e, pabh’aiﬁﬁ:dsbhydmwsasbmmmeemmt@ ), ni ckel cat al ysts (e.g., reduced
ni ckel, nickel oxid a Jcke et cohal ys te. g educed
cobalt, Raney cobal ?Thést cr}%dp ﬁ%thfe lbs Es&ﬁ ?uce%é rtc%n 10?% and
the |ike. VWeeferapdlyl adtadOder bmd maxealpysfex@hys@%c tpheo@attamyexa,twn@duct i on

is 25 pigf erRbl YeRRLEART € 1D Ld\RIRVESORGRItE 26 Y BEePE I referably 15 The
anount of catal yst used for the catalytic reduction is not |imte and may

be a routi nBiB#RMES 6 hours, andrmere RrafesAPIEAFeRERYRES £2 AOHFFY O to

100C, preferably O twnh&f)C, fc&ndeiﬂiﬂgﬁepr‘tﬁéf&bbfoiyg-@fbt@éﬂ%atgﬁoﬁpboaiec 30
The reaction ti IS u’«#@‘@!b m nut s tQ 2% hoursﬁ efergb m nutes to
3 hours, anBREBHSIGKEF y BHPRAut Eplfq}-'ef idufFa ? 183

T/J P2006/ 32@3itdirdecaatabrtisc hedeetion.

15 | Catalysts suitable for such catalytic reduction are
platinum catalysts (e.g., platinum plate, spongy platinum,
platinum black, colloidal platinum, piajtinum oxide, platinum wire,
etc.), -palladium' catalysts (e.g., spongy palladium, palladium
black, palladium oxide, palladium carbon, palladium/barium

20 -sulfate, palladium/barium carbonate, etc.), nickel catalysts
(.e.g., reduced nickel, nickel oxide, Raney nickel, etc.), cobalt
catalysts (e.g., reduced cobalt, Raney cob;:lt, etc.), iron
catalysts (e.g., reduced iron, etc.), and the 1like. ' When a
palladiam -carbon catalyst is used, the catalytic reduction is

25 preferably performed in the presence of zinc bromide.

The amount of catalyst used for the catalytic reduction
is not limited, and may be a routine amounc.'

The reaction temperature is usually 0 to 100°C,
preferably 0 to 50°C, and more preferably room temperature to 50°C.

30 The reaction time is usually 5 minutes to 24 hours, preferably 5
minutes to 3 ﬁours, and more preferably 5 minutes to 1 hour.




(2)(I'b) ConpoUnd (2) is reacted with phosphorus oxychl ori de,

5 and then hydrolyzed to give conpound (Ib). The anount of
phosphor us oxychloride is usually 1 nole to large excess, and preferably 1
to 5 nol es, per of conpound (2). The above reaction is

carri ed OL}FOZFP"{()FI"é’lspI‘ esence of 10 basic conpound in a BeA{ERM6E268Y yent .
Exanpl es of solvents for the reaction w.t.h phosphorus oxychloride include

et hers, for exanple, diethyl ether, dioXéne, tetrahydrofuran, .nonoglyne,
dlglyne anqkk@gloﬁlgegemgué<ogenated hydr ocar bon sol vents, for exanple,

met hyl ene chloride, chloroform 1 1,2-dichloroethane, car bon tetrachl ori de,
and the |ike; esters, for exanple, ethyl acetate and thgAWke; aromatic
hydr ocar bons, for eﬂﬁhple benzene, toluene, xylene, &0 WHe |i ke;
acetonitril a et . Bxanpl es of basic conpoundgincl ude dar bonates, for 20
exanpl e, sodi u oon-te potaSS|un1carbonate OOy car bonat e,
pot assi um bi canlp cesi um car bonate, and the kal i net al
hydr oxi des, for & , sodiun1hydroxﬂﬂ$13pota35| Ndr oxi de, and the
i ke; alkali earth hydr oxi des, ~Tor_exanpre, caldi hydr oxi de and the
| i ke; phosphates, #or ¢ % g Cﬂptassiun1phosphat , m pAosplift e;
and the |ike; organic h gxanpl e, pyridine, im .
ethyldllsopropylanﬁﬂé,dlnet?pla oWyridine, triethyl&i ng ﬁo
2007/ 074915PCT/ JP2006/ 32631 /'inethylanlne di met hyl ani 'ne
N- net hyl nor phol i ne, 1, f)- di azabicyclo[4.3.0]non-5 -ene (Dg ,
-di azabi cycl o[ 5. 4. 0] undec7-ene (DBU), 1,4 -diazabicyclo[2 2]octane
(HMCO), and the like; and m xtures thereof. 5The anmount of basic conpound

i Sl'usual ly étl I e?st ea@&mdaa g(@l)es:.hs arshdteafl enahl yhabshbrus t@:;@h@ﬁi&é} 00
mol es CONMRO The reacti nperature is-usually -100 to
50 G, prgfePQBI @‘qr‘sgg’%%zlggoﬁ?t%efzm S *nore preferably -30 C to
room t enperat ure. Theh¢ eastunenofi piosphonasiabtychlbr it ias uklal by 24 dugliar S,
preferably t ferab t 3 hours
Hydr ol ysi s ggn%gg%ac F’%%e’d aES ?JI":'Cffer%gSEI tni;r 9 5 ﬁ{%eesdbg\% Teatt Sﬁm‘?ﬁ‘&r’[ ure or
addi ng the r@action nixture to water. .

The above reaction is carried out in the presence of

10 basic compound in a suitable solvent.
Examples of solvents for the reaction with phosphorus
-dxychloride include ethers, for example, diethyl ether, dioxane,
tetrahydrofuran, -monoglyme, diglyme, .and .the -like; halogenated
hydrocarbon solvents, for example, methylene chloride, chloroform,
15 1,2-dichlorcethane, carbon tetrachloride, and the like; esters,
for example, ethyl acetate and the like; aromatic hydrocarbons,
for example, benzene, toluene, xylene, and the like;
acetonitrile; etc. -
Examples of basic compounds includé carbonates, for
20 example, sodium carbonate, potassium carbonate, sodium
bicarbonate, potassium bicarbonate, cesium carbonate, and the
like; alkali metal hydroxides, for example, sodium hydroxide,
potassium hydroxide, and the like; alkali earth metal hydroxides,
for example, calcium hydroxide and the like; phosphates, for
25 example, potassium phosphate, sodium phosphate, and the like;
organic bases, for example, pyridine, imidazole, N-
ethyldiisopropylamine, - dimethylaminopyridine, triethylamine,




Because this is usually acconpani ed by excess reagent 15 deconposition and
heat is thereby generated, hydrolysis is preferably carried out with
cooling. To conplete the reaction, heating is preferably carried out after

the initial reaction has subS|ded The reaction tine is usually

15 m nut eV POV 4M3urs, 20 'preferably 30 minutes to SAIEIES2H nore
preferably 1 to 3 hours. Reaction scherm 23 WO 2007/ 074915PCT/ JP2006/ 326311
-13 - Compound (2) is reacted™w th di phenyl phpsChite, and then

reacted wit *arﬁﬁe&iyqeiﬂﬁhe(an%wﬁngu& Cﬂ“ﬁ@ﬂ%&kﬁﬂolme, 1,5- The anmount
of di phenyl phosphite is usual 1 nole to Lﬂ% excess, and efgﬂ;;tbly 1

to 5 nol es, dﬁé?%%?%&rﬂéﬁ%%e(‘ﬁ) fDBMe zglpicyclehaié-

usual |y 1 mokend o(oBey geL ,A-Ge5sabide1p[ Ri2xpabttant (DANED)NOARS theelikel of
conmpound (2) bove reaction is carried out in the.presence

. The g
of basic coAPBUNEFTReY WG 3t e sol vent. Exanples of sol vents include
et hers, $or exanpl e, THé) aticahhybf dvdedic, cdmpoumde ist esualiywd adf least akmmgl ymne,

di gl yiie, and Wagcl ! keiq Nalagenl el acaaRas0! Y Mhsid, orp X

met hyl ene ¢ ichl or OSt hane, - car etrachl gl‘l de,
and the |ikepmpuingr 42) f or ex@nglzsactity|tegperaiureand e$rallykelOGrtomdli c

hydrocar bons, for ex 50 b%n{gng on% gﬁ%féﬁ‘:ﬂ@e, L& ?}%fgp%%‘nat 'esand

acetonitril e conpounds’ I'nc f or
exanpl e, solt um momohenmra]!wrassﬂlmn capdloinmt &imeods weauslénr bdratrites

pot assi ygn bipgar APNaLEyrs CagHedgrA4AD0RAL rindds t K& | iskenodskal bndretdre
hydr oxi des, for exanple, sodi um hydroxide, 20 potassium hydroxide, and the

li ke; aI kal Pr‘é%ﬁliaﬁ’lbfe% de ByBPES-des, for exanple, cal ci um hydroxi de and the
like; 'phosphates, fRydrelgsps &awabaseﬁmﬁhbﬁmﬁg mmmpﬂwm&e, and
the |ike; anic bases, for i he 0
et hyl di i song SO, ﬁbxﬁ{%?ﬁﬂ%og@?l (fﬁ‘aﬁ i ?“éf:ﬁ] rzﬁongat%
trimethyl am ne, di neBéqduaal ithbe, id um&l\ﬂymlcphu;bameﬂ by5excess reagent
di azabi pycl on - en a [ 5. c7;z€ene
(DBU) , ié/ 8% aﬂ?Lg et o[‘aﬁ1cjl g?%%g%e %ﬁ%ﬁ% )é% 8 Pﬁ'd%t%n%%m xtures
t her eof . preferably carried out with cooling. To complete the reaction,
heating is preferably carried out afte; the initial reaction has
subsided.
The reaction time is usuwally 15 minutes to 24 hours,
20 =preferably 30 minutes to 6 hours, and more preferably 1 to 3

hours.

Reaction scheme-3

. P/ORI
OH ' | o’n“H
Cl Cl
' Diphenyl O

N phosphite N

OJD 0 c§ ROH O)D\ 0 CHs
\ [ N
seaclEag e
(2) (1e)

25
wherein R! is the same as above.




The amount of basic conmpound is usually at |east about 30 1 nole, and
preferably about 1 to about 10 noles, per nol of conpound (2). Organic

solvents may al so be used as sol vent. The reaction tenperature is
usual l'y - 100 24:C preferably -50 C to room tenper
preferably - %ﬁlg to roomtenperature. The reaction ti ?rltééjllrﬁ’z%@@gﬁ

mnutes to 35 24 hours, preferably 30 myyites to 6 hours, and nore
preferably 1 WD 2007/ 074915PCT/ JP2006/ 326311 -14- to 3 hours. Reaction
schene- 4 S5(1t) (1 dromparei n(2)eiis tiwmctede wdsh adipieenyl phosphitdXiahazation
of phosphit n r d _ou g about 3 .eqlival ents of
phosphorous%gglgdr%a%t%ﬁz{'%%3 é%é‘o%o'l 161%%1 rr]:éel%etﬁ?r?“?]' ﬂjég)range of about
0 Cto about 50 C. PFbécamdint, dfhdipkenyl gosphite risedisvallyisl mgokdh ot 5to
Ao ot V5368 RN AR BeBELLAY! 9 618 ROEHE, Yo ch0 o0 RIpqun

terrperature phosphorous a ng agent 'S’ & reagen
oxi di zes3a dl?cbsphl'fbé ?@O@tptﬂ%pﬂﬂoédaﬁrﬁﬂ)e§-st h@ﬁléblmhcm%% ber bardfes,

for exanpl e oxB¥ds0Gm PRERaEEY W@blﬁl%erp@@mlcoﬁ%&pa&%tm like;
i odine in water; brom ne; ni t rogen, t et r oxi de;. etc. lodine in wat er is

preferable. The abov&h? e8PV FeaStion  +84CRFHISAN OFts dnt ABPPEBPERSR .OF

basic compound in a suitable solvent.

Examples of solvents include ethers, for example,
10 diethyl ether, dioxane, tetrahydrofuran, monoglyme, diglyme, and
the  1like; halogenated hydrocarbon solvents, for example,
methylene chloride, chloroform, 1,2-dichloroethane, carbon
tetrachloride, and the li]-ce; "esters, for example, ethyl acetate
and the 1like; aromatic hydrocarbons, for example, benzene,

15 toluene, xylene, and the like; and acetonitrile.

Examples of basic compounds include carbcnates, for
example, sodium  carbonate, potés_sium carbonate, sodium
bicarbonate, potéssium bicarbonate, caesium carbonate, and the
like; alkali metal hydroxides, for example, sodium hydroxide,

20 potassium hydroxide, and the like; alkali earth metal hydroxides,
for example, calcium hydroxide and the like; phosphates, for
example, potassium phosphate, sodium phosphate, and the like;
organic bases, for example, pyridine, imidazole,. N-
ethyldiisopropylamine, dimethylaminopyridine, triethylamine,

25 trimethylamine, dimethylaniline, N-methylmorpholine, 1,5~
diazabicyclof[4.3.0lnon-5-ene (DBN), 1,B-diazabicyclo{5.4.0]undec-
7-ene (DBU), 1,4-diazabicyclo[2.2.2])octane fDABCO), and the like;
and mixtures thereof.

The amount of basic compound is usually at least about

30 1 mole, and preferably about 1 to about 10 moles, per mol of
compound (2). Organic solvents may also be used as solvent. R

The reaction temperature is usually =100 to 50 °C,
preferably -50 °C to room temperature, and more preferably -30 °C
to room temperature. The reaction time is usually 15 minutes to

35 24 hours, preferably 30 minutes to 6 hours, and more preferably 1




20 Exanpl es of solvents include ethers, for exanple, diethyl ether,

di oxane, tetrahydrofuran, nonoglyne, diglynme, and the |ike; hal ogenated
hydr ocar bon sol vents, for exanple, nethylene chloride, chloroform

1, 2-di chl and the like; esters, for exanple,_ethyl acetate and

t he Iike;Qgﬁg%Q@?§H§5 hydr ocar bons, for exanpl e, benzéﬁgqnﬁﬁpﬁﬂﬁg, xyl ene,
and the like; acetonitrile; and pyriding,.The reaction tenperature is
usually -100 to 50 C, WD 2007/ 074915PCT/JP2006/ 326311 - 15- preferably -50
Cto roomtespBriaduttse, and nore preferably -30 Cto roomtenperature. The

reaction tinme is usually 15 mnutes to 24 hours, preferably 15 mnutes to 6
hours, and nore preferably 15 mnutes to 3 hours. 5 d (1 e) wherein 121 is

t he sane as Rebovien mcHemer-&and Rn mayor different, and each represents
a hydrogen atomor a |l ower alkyl 10 group optionally bearing hydroxy
group(s). n .- Amne tn R-NH) and carbon tetrachloride are reaCted with

phosphorous acid diesterORllc) to gi ve phosphoroani di te-GRle).

Sodi um hypochl orite Vil so be used in place of cag glS tetrachl oride.
The anmount ?i carbon] ttetrachloride is usually 1 nolp @0 | arge excess, and
preferably per nol of conpournd 8 amount of am ne (RnR
NH) is usually | ar ge excess, and pr¢ to 10 nol es, per

nmol of conpoun OThe above reaction is out in the presence

N v f
of —_— .
S HiC J\© HaC™

5 (ic) ' | ad -

wherein R! is the same as above.

Oxidization of phosphite can be carried out using about
1 to about 3 equivalents of phosphoro'uls' acid-oxidizing agent, at
10 a temperature in the range of about 0 °C to about 50 °C.
Preferably, the reaction is carried out using about 5 to about
.15% excess phosphorous acid-oxidizing agent at 0°C to room
temperature. '
A phosphorous acid-oxidizing agent is a reagent that
15 oxidizes a phosphite to a phosphate. Exampleé thereof include
| peroxides, | for example, hydrogen peroxide; metachloroperbenzoic
acid and the like; iodine in water; bromine; nitrogen tetroxide;
etc. Jodine in water is preferable. _
The above reaction is carried out in a suitable solvent.
20 Examples of solvents include ethers, for example,
diethyl ether, dioxane, tetrahydrofuran, monoglyme, diglyme, and
the like; halogenated hydrocarbon solvents, for example,
methylene chloride, chloroform, 1,2-dichlorcethane, and the like:;
esters, for example, ethyl acetate and the 1like; aromati‘c
25  Thydrocarbons, for example, benzene, toluene, Xxylene, and the
like; acetonitrile; and pyridine. |

The reaction temperature is usually -100 to 50 °C,




basi ¢ conmpound in a suitable solvent. Exanples of solvents include ethers,
for exanple, diethyl ether, dioxane, tetrahydrofuran, nonoglyne, diglyne,

and the |ike; hal ogenated hydrocarbon solvents, for exanple, 25 nethyl ene
chl ori de, gl oroform 1,2 -dichloroethane, carbon tetrachloride, and the

like; esteVs 2074 9é§<arrp| e, ethyl acetate and the |ike; PaFafges320311

hydr ocar bons, for exanple, benzene, W) 2007/074915PCT/JP2006/326311 - 16-
t ol uene, xyl ene, and the like: acetonitriTe; etc. Exanpl es of

basi ¢_compoysders] s 4 DONEBR, +iliertaEd) Snd AU BARLRONR S0 o

pot assi um car bonat e | car bonate,, potassi um onate,” caesi um
carbonate, avftl TNB Eemperatuze o Theprpastiohytime ks uﬁ"éﬂ-lﬁxhﬁﬂﬂé‘u’%%d?%m
hydr oxi de, pm assirgm bydfeﬁ:)ébd? 1sndidutes| tkes Abkdl, apar kbréebdferably
hydr oxi des, § Y cal ¢l um hydr oxi de and the I ke; . phosphates, for
exanpl e, pot a55| ump &?pﬁal?%p ®sodi um phosphate, and the I | ke; organic
bases, f(5r exarrpl e, pyridine, imdazole, N 10

et hyl di | SOpPrnyl %g;}\l_ ghyl am nopyridi ne, triethylamne, trinethylam ne,
di met hyl ani I'1 ne, met hyi nor phol i ne, 1,5- diazabi cycl 0[4 3Alnon -5 -ene.
(DEN), 1,8 -diazabicyc ,CJQIB 4. 0] undec7-ene (DBU), _OR!

1, 4-di azabl cycl o[ 2. 2g2ogt ane (DABCO), and the |ikep~ Wxtures t her eof .
The anmpunt 3{; basi c (mpound is usually at 15 Ieast a zmol e, and
preferably ‘ np und ‘Organi c

sol vents may aI
usual Iy -100 to™8t Oref erably -50 t\glé room :
preferably -30 C to oom tenperat ue—Fhe—react i on
to24 20 hours, € 1y nut{;gsto 6 hours, ap®

mnutetoShours -
HsC ' H;C Ifg

(1c) (te)

wherein R! is the same as above; and R and R may the same or

ture, and nor e
ime is usually 1 mnute

different, and each represents a hydfqgeﬁ atom or a lower alkyl
10 group optionally bearing hydroxy group(s).

Amine (RYR™NH) and carbon tetrachloride are reacted
with phosphorous acid diester (lic) to givé phosphoroamidite (le}.

Sodium hypochlorite may also be used in place of carbon

15 tetrachloride.

The amount of carbon tetrachloride is usually 1 mole to
large excess, and preferably 1 to 5 moles, per mol of compound
(1c). The amount of amine (RYR'NH) is usually 1 mole to large
excess, and preferably 1 to 10 moles, per moi of compound (lc}.

20 The above reaction is carried out in the presence of
basic compound in a suitable-solvent.

Examples of solvents include ethers, for example,
diethyl ether, dioxane, tetrahydrofuran, monoglyme, diglyme, and
the like; halogenated hydrocarbon solvents, for example,

25 methylene chloride, chloroform, 1, 2-dichloroethane, carbon
tetrachloride,-and the like; esters, for example, ethyl acetate

and the 1like; aromatic hydrocarbons, for example, benzene,




Reaction schene-6 n OR] /1".. O n H WD 2007/074915PCT/ JP2006/ 326311 -17-
gi ve phosphorothioic acid diester (1f). The anount of sul fur
usually 1 nole to |arge excess, and preferably 1 to 5 noles, per nol of
conpound S¢C§i The above reaction is carried out in the
presence OYOHORYMPIS conpound in a suitable solvent.  PCTAP2006/3263np| es of
sol vents include. ethers, for exanple, gégghyl et her, di oxane,

t et rahydrof uran, nonoglynme, diglyme, and the |ike; hal ogenated hydrocarbon

sol vents, fep1gxaPkoledE! Bl 20koy idReori¥angt oggp, 1, 2- di-chl or oet hane,
and the like; 10 esters, for exanple, ethyl acetate and the like;' aromatic

hydr ocar bons, for exBfffidesp&fz hRP1G oFFENENIRy [1pRsude nGaFRRNatERe; TOr

acetoni tril gxamgl@d,pPyr s8ii\@n  carbonate, Exapptéssioh bagisbdaREBPUNGSodingl ude
carbonates, for exangl e, sodi um car.bonat e, pot assi um car onatte, sodi,um 15 .
bi car bonat ePIFRRE M BPEAFTGRatd CArRA §m APBETAL E?ri?ﬁﬂ’(i‘ Ehe 3Rk & 84l kal i

met al hysir oikes, alkali exstig)l chydzodiden, hyfhmoXxextmplpot asdium hydraxdidee, and
the like; al _.ear . h i.d fan I i roxi de and
the |1ke: pRoChinablhlaiBle, (el HCERer BUEEE Whetn il HiLbdRE, 00 2
and the. |iker 28amplenl icadstiam ihydrodids #nd thenplike: sptesphaftedr i der

pot asei um h | de, i ke | i ) a , t Lum

sodi um andggﬁeﬂﬁ'k ; g%gﬁﬂ&m é’ﬁ%’sﬂalﬁ%{et glga!."a cgﬁéﬁigltagéf ”%lr)lrﬁ e‘%gnp&g}e'sodi um
met hyl ate, SBIATA et bppete, S&F umeKaBRExi d@YTédinaum t dridarnlexi deN-

pot assi {gn t gEhylit Q¥pASHy1aRtnd he | disRthyPairddRrEafiRses. tr@kthylamine,

exanpl e, pyri di'ne, imdazol e,

( N- . .
et hyl di i sopEBHIRERNL nfmet ARSHEER 8P ne, t NrBEHYIERFRROL L0, 1,5~
tri met hyl anangzabieptiyiani bl msh-5-aké hybemr, phoBiatazkblcyclo[5. 4. 0]undec-

di azabi cycl 9Lé1ﬁe3'(%tr}?,r] _1I.5,r 4'-%92251:3%'}%10325’.958‘5&%"3{8}18&053',4;;9 uageecl_ike;
. and mixtures thereof. The amount of basic compound is usually at

15 least about 1 mole, and preferably about 1 to 10 about moles, per

mol of compound (2). Organic solvents may also be used as solvent.

The reaction temperature 1s usually =100 to 50 °C,

preferably -50 °C to room temperature, and more preferably -30 °C

to room temperature. The reaction time is usually 1 minute to 24

20 hours, preferably 1 minute to 6 hours, and more preferably 1

minute to 3 hours.

Reaction sc_heme-G

P,OR’ ' ' P,GR'
07iH | - 07poH
Cl 0 cl
N N
- HsC N
B anacEENLagae

(1c) ' (11f)

25 wherein R! is the same as above.

Phosphorous acid diester (lc) is reacted with sulfur to




7-ene (DBU), 1,4 -diazabicyclo[2.2.2]octane .(DABCO), and the like; 30 and
m xtures thereof. The anmount of basic conpound is usually at |east about 1
nol e, and preferably about 1 to about 10 nol es, per nol of conpound (2).

Organi ¢ sofwpepdr7avay al so be used as sol vent. PCTI®odsR3631 ON
tenperature is usually -100 to SO C, preferably -50 C.to room tenperature,

and nore preferably -30 C 35 to roomtenperature. The reaction time is
usually 15 mnutes to WD 2007/ 074915PCT/ JP2006/ 326311 -18- 24 hours,
preferabl y 30vei RhespharotBicisupsid ghgsher e(ifleferably 1 to .3 hours.

Reaction scheme- 7 R RpeOgmoufChof - sdlfur @stafdP ¥ mfsccg fdrge(ieg:ehs,
wherein Rr is a hydr ox protectl g grou rotecting group of

conpound (1GR9 REPEFFAREYal it s(fli’)°—’-'dl‘ﬁ’tlai°|'§eB“”ﬁ%ﬁml“éa&fq)on schene 6
wherein R is a 10 hydeoxpops ot:&rctﬂlea gEOdArridd 'QOVAD dHe Preses@drpsegind

(1h). 5 basic compound in a suitable solvent.

Examples of solvents include ethers, for example,
diethyl ether, dioxane, tetrahydrofuran, monoglyme, diglyme, and
the 1like; halogenated hydrocarbon solvents, for exanple,
methylene chloride, chloroform, 1,2-dichloroethane, and the like;

10 esters, for example, ethyl acetate and the 1like; aromatic
hydrocarbons, for example, - benzene, toluene, xylene, and the
like; acetonitrile; and pyridine. ‘

Examples of basic compounds include carbonates, for
example, sodium carbonate, potassium cérbonat'e, sodium

is bicarbonate, potassium bicarbonate, caesium carbonate, and the
like; alkali metal hydroxides, for example, sodium hydroxide,
potassium hydroxide, and the like; alica_li earth metal hydroxides,
for example, calcium hydroxide and the 1like; phosphates, for
example, potassium phosphate, sodium phosphate, and the. like;
20 -alkali metal hydrides, for example, sodium —hydride, potassium
hydride, and the like; alkali metals, for example, potassium,
sodium, and the 1like; sodium amide; metal alcoholates, for
example, sodium methylate, sodium ethylate, sodium n-;butoxide,
sodium tert-butoxide, potassium tert-butoxide, and the like;
25 organic Dbases, for example, _ pyridine, imidazole, N-
ethyldiisopropylamine, dimethylaminopyridine, triethylamine,
trimethylamine,  dimethylaniline,  N-methylmorpholine,  1,5-
diazabicyclo(4.3.0]lnon-5-ene (DBN), 1,8-diazabicyclo[5.4.0]Jundec-
7-ene (DBU), 1,4-diazabicyclo[2.2.2]octane .(DABCQ), and the like;
30 and mixtures thereof. The amount of basic compound is usually at
least about 1 mole, and preferably about 1 to about 10 moles, per
mol of compound {2). Organic solvents may also be used as solvent. .

The reaction temperature is usually -100° to 50 °C,

preferably -50 °C to room temperature, and more preferably -30 °C
35 to room temperature. The reaction time is usually 15 minutes to




When RI is a cyanoethyl group, the protecting group can be renoved by using
a basi ¢ conpound. The above reaction is carried out in the
presence of basic conpound in a suitable solvent. . Exanpl es of
solvents i er; alcohols, for exanple, nethanol thanol i sopropyl
al cohol , aﬁithe I|E ethers, for exanple, diethyl etﬁEFF TP29Pe3263HL

t et rahydr of ur an, nnnoglyne di gl yme, andigbe |iker hal ogenated hydrocarbon
sol vents, for exanple, nethylene chloride, chloroform 1,2- 20

di chl or oet ha#é, hasashapreferabin| 3 mdeptendot Behbutes; aﬁdtmﬁrﬁ,pféfeﬁﬁba?pie

et hyl acetatg, angohpg, |1 ke; aromati c hydrocarbons, for exanple, benzene,
.toluene, xylene, and the |like; aprotic polar solvents, for exanple,

di met hyl f or mam de (OWF), dinethyl sul foxide (DVMSO), and the |ike; ketones,
for exanpl e, Réeti6RCscHERbyl ethil 25 ketone, nethyl isobutyl ketone, and.
the like; acetonitrile; a d m xtures thereof. Exanples of basic conpounds

i ncl ude carbonat es 2007/ 074915PCT/ JP2006/ 3263100 - 19-

exanpl e, sodlun1carboﬂa?é0ﬂpota35|un1carbonate sodi ugr'ijitgRr bonat e, pot assi um
bi carbonat e,¢jcaesi u arbonate, and the likg alkalil_Setal hydroxides, for
exanpl e, sodiu ide, potassium hydroxi. | i ke; alkali earth
nmet al hydroxi d exanpl e, cal ci um hydr and/t he |ike;

phosphat es, for ,. pot assi um phosphate, s hosphate and the

dri es, for exanpre, soti um hy

i ke; alkali netal pot assi um’
hydri de, and the |0XKe; al i et dHg, for exanpl ef”pot | Um.0 sodjlym and
the like; sodium am deg pt al Jal cghol ates, for 10 exa sadi u

met hyl at e, sodi um dkfiyl & e odi but oxi de, sodislim T&T t =}ut OF

pot assium tert-but oxi de, th e; organi c bases, for anpl

pyridineg imdazole, N % (1h) -

ethyldllsop | am _ne, dlne anlnopyrldlne triethyl am ne,

trimethyl am"fi’@%f‘?rﬁqh)}lsaﬁl PY%F@"N?H‘E?WHB‘K S Pne, 1, 5- 15

di azabi cycl o[ 4. 3. 0] non-5-ene (DEN), 1, 8-diazabicyclo[5.4.0]undec7-ene

(DBU) , 1,4-diazabicyg#o[2 2 2 octane (DABCO), and the |ike; and m xtures
thereof . The amount 6P b&EPEECoMGuRPURs PEuSPIDoURd | i@t adifh 118mRe, and
preferably a:bmpburﬂdtd)lﬁ)boubtalﬂxeﬂolm rexstibn| sehem®MBowMdreZn - RO @anisC

sual 1y 1008 vRE 8RR EELER GRS "Ly popeyeP, By S ErBRAFE (U ror e
preferably -30 Cto Wb@m& efpexr atyamoetiyie greap} i e piroeedtsings gably chb

t t b to 6 h d f bl
T (o 5 nour o0 SR BEGE Rl ABRRE) D) S (1), e,

(1f), (lg) and (Ih) T?Pt?kpﬁﬂuﬁﬁéctyatti%ncﬁmnmgdesunaynbeheupre&ﬂneesaEts

thereof . Exaapieccmbosie NrSHi g@@aglgaggﬁ,eh@cl ude the sane kinds of salts as

W th coggound (1)..
Examples of solvents include water; alcochols, for

example, methanol, ethanol, isopropyl alcohol, and the .like;
ethers, for example, diethyl ether, dioxane, tetrahydrofuran,
monoglyme, diglyme, and the liker halogenated hydrocarbon
solvents, for example, methylene chloride, chloroform, 1,2~
20 dichloroethane, carbon tetrachloride, and the like; esters, for
example, ethyl acetate and the 1like; aromatic hydrocarbons, for
example, ben;ene,.toluene, xylene, and the like; aprotic polar
solvents, for example, dimethylformamide (DMF), dimethylsulfoxide
(DMSO), and the like; ketones, for example, acetone, methyl ethyl
25 ketone, methyl isobutyl ketone, and the like; acetonitrile:; and

mixtures thereof.

Examples of basic compounds include carbonates, for




Conmpounds obt ai ned according to the above reaction 30 schenes can be
I sol ated and purified fromthe reaction m xture by conventional manners,
for exanple, after cooling the reaction mxture, isolating crude reaction

product bwybhkbdriosdoion, concentration, extraction or |ikerireesaidzdn
procedure, and then purifying the resultant by col um. chr omat ogr aphy, 35
recrystallization or like routine purif4l®tion procedure. WD

2007/ 074915PCT1JP2006/ 326311 - 20- Conpounds represented by
general for RfREPIR/) GodiMB prerdRPatew entPEASTHEY udSaEPeIAEG s onEPILTUm

optical i somearbe{aiesoleb%heeuﬁ:hyﬂ{c’at:es;aaﬁ haé&ésatﬁs ,caebsnatet hegrRifthe

Exanpl es of saltsaTciIsi ounds, represent e gener for%%_té f the
present i nvedtfn et"ud et r ¥ F‘E%‘ll °’éc@ pedfe soditm %

met al sal ts,poi:assﬂmamipbtmxﬁiekahnd neHealliked tﬂk(aelgearﬁodteum stqddrex:.qmt,asa um
sal ts, al kal i ne ear h. metal , sal. lLum salt gn Sl um
S5l s, ofc. JFoRn P RMEIF Bl Sl nrrORLES s 2P sher A il sbdpplecdied EoY
trinmet hyl amexampbé,t s, pcttraseh.hyl phosphagel t spdpyn |tuhqspha‘aé.t sangi tipd | hleke;al ts

di cycl ohexyl; ne m ts .

NN <l bonegiabi DAL nioely” SoBT Andfe, Coodim, hyarie, porssetun

et hanol am néydaides, and. the ei-l:ke:Anddfglv-hegeal%d k&0¥ exanplesalposagpium,

pref erabl e, seamod HE Sald S18k& 8685 ehR{ad) eme@tphaiebtélaeea beggasi |y
f ormed bﬁ applyi ng, to the conpound of the present I nventi on'
di

cor r espéRdi RgapRkRmasetitMc MEthylatde ptHie 94bYL a%npﬁftﬁidFmE[é‘ﬁ’HF%“Eﬁr

appl i cabl e Eé&i&n CoEpeUnttoxiAE] UGRtaosi UM By th-BaitdRiddot angi Whe20like;
hydr oxi de, cal ci um hydr oxi de, so I um caébonat e, .pot assi um

hydr ogencar FEA3RYE  eiR@ses, ourRY 3fiRfre pridigdpgole,  N-
i nventi on. hashyldiisewespylamingsopr dslﬁeﬂhyaamﬁmr&ainy,asodtfﬁtmgaﬂrﬁe vity,

25 resang! A EEBFIIHENER | PETEIRIeROLY Ly N RGCATBna Ry T
pl at gl le&f ag giagatmynlo i :hiOt] noxy—-t'&tﬂniaw(t)?l\]) THe 8edipzaicyr3o [Bdf. 0] umdec

vasodi | at or o elrRbe@P9r SgaLHAN

i nhi bitor, an ? } éc%‘i ve %g%%@ﬁgzgezngjgﬁpér% (Itrea natel‘191 %hg like;
hypert ensi oand, le:&me(setlgere':’@ar cWT@ca@elmtathbaah cogpoantd i, usvably addema,

cerebral edg g&% da-,tag@”ma&edrgna réf%@él%lJ abblf €1 (& Qbouéemehelaea;ﬁe

failure), unction | nappropriate secretion o

vasopr essi nmE’SI mqpmpP‘F%r(zél rIGH‘SQF%C SI?}B%TPF@( F"ébh ﬁlsmy’sok%%ﬁﬁasotﬂ%et es,
circul apgry insufficy ?aé’&dhcyt?éng)%égtlﬁﬁ?yxg Weaatry (BXR) . coerRpred, 35

i nfarction, ‘nyocardi a arction
preferably —50 °C to roocm temperature, and more preferably -30 °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.

- 25 Compounds (2), (3), (4), (la), {1b), {lc), (1d), (le),
' (1£), (1lg) and (lh) in the above reaction schemes may be suitable
salts thereof. Examples of such suitable ealts include the same

kinds of salts as with compound (1)..
Compounds obtained according to the above reaction
30 schemes can be isolated and purified from the reaction mixture by
conventional manners, for example, after cooling the reaction
mixture, isolating crude reaction product by filtration,
concentration, extraction or like isolation procedure, and then
purifying the resultant by column chromatography,

35 recrystallization or like routine purification procedure.




WO 2007/ 074915PCT1JP20061326311 - 21- When adm ni stered to the
human body as a nedicine, the conpound of the present invention may be used
si mul t aneously or separately with other vasopressin antagonists, ACE

I nhi bi t or swd)zdalﬂmgfsng agents, aquaretic agents, angic

antagonists 5 (ARB), digoxin, and/or |ike pharmaceuti cmgoﬁgbﬁm

The conpound of the present |nvent|on | s2gsually used in the formof a
general pharmaceutical conposition. Such a pharnaceutical conposition can
be prepared by a convémHcynds Ferhesenisindydidanered odhola exki pbEntthewhi ch
are comonl ypusasht Londedh 16%2MRLEuad | bEEF1sBM 9€§degﬁ¥ ) egoifers, and

noi sturi zers, - d|S|nteg rators, surfactants,

form of the PRLYARESelRY teéorﬁ@'@i"?ﬁ-%’fﬁ%oﬁ?‘ath%m% corrpound of the

present | nventlon careRenpsukt abl ¥aned %‘ﬂeﬁbr@aaﬁa@'f@p ehb&a WY P@&frgl the
treat mentg %? }ﬂbeln(tgeformw of ,, for atablet pill,

powder, sol u 3suEen®t ohe e REPSSTHn, ”bvfﬁ‘%ﬁ?’é §B:HH%| PRAacenticidAY, or
granul es. Anaempp&abi;esehhts ofomommﬂéj ometaf]orsaeot@nplfar eRbfSId, Oblkal i
instillation,.andd I‘tICU% greferablﬁ When, for exanpl e, .
preparing an inj e | on y uél ng 3/?8 are- Bt s Espre§§e?1t A AR on,
such an i nj egattén'metglpsefbs albeygf,orcrallcamedsamsq anamlelaimrmr‘samul gken) or
suspensi on t b ste S | c th bl

p & RaR b§gRes én,’ml&n{ﬁlg aggh e %Qégﬁc \M s%)ﬁ:és cd®p8und of

Forpreparlng such a so utlon I ONn Or suspension
the preséht Frpeshybamingny seiltaent sristmwdamine nsaiyed 25yrmm|e| s shilesd may
be used. Exa;smaoqsn@f s§.'!:’9§] ddiiéi%ibﬁeicﬂ%n':!ﬂé wai éﬁgﬁgg §1 rﬁg

OX I SOS eary

sol utions al cohol ropyl ene glycol, et
al cohol , polw&y%]?%"dzyl%@i’ aB®in&hol , and pol yoxyet hyl ene somsbiltan

fatty acid asﬁler(aydﬂxﬁnbenyl)Iaﬂuhbmétr&&héesaﬁwI WSRO 18, s &1 HCO% .
|soton|2|ng agents In anDunts suf%|C|ent

manni t ol , cero 0 the

to prepare a |so%“8?ﬂ% Sﬁﬁtlﬁh‘aﬁd’ymﬁ?]ms}?el&sl ATE hRrsfiexehbere nidc gpdium -
Conposi tliSon.sadtdi ave yomkl pokfiestdle, sel ubilizers, buffers, soothing agents
and the like may als An injection, containing the
compound of the pres§n?ﬁ3§g|ﬁ§€eﬁ B oR® cERSHY pﬁoé:ﬁ’ﬁpe&]ybfpggxmﬂ/enttq o

met hod, usi rpmgoumd 206E7/ 02&@15&&&@%06/&2&&1101&22 -theonpesiisk ﬁaﬂﬁﬁgant ed
by gener al flﬁr %@e,_g ks aﬂ%phgég%‘t%%ggglﬁ%gl?&cg% bl & saltﬁ%her eof ,

toget her with buft otoniZin 5ol ve
necessary, PFRP él‘f%%]teerbaﬂzﬁarﬁﬂmwms bedusies aqdchudhydmﬂubnalp@sasmmat es,
5 phosphat ehydgbkidd,es, cdlidi sknY §A%YHRINY ! )ﬁd&mo%%%}ﬁb gat B85 and

or base

tartrates. |t is also possible to singly use an aci J'g‘m%uch a

buf f er . hydrogencarbonate, etc.
The compound of the present invention has, for example,

The

vasopressip antagonism, vasodilating activity, hypotensive
activity, activity for inhibiting saccharide release in liver,
25 mesangial cell growth inhibitory activity, "aquaretic activity,
and platelet aggregation inhibitory activity. The compound is
useful as a vasodilator, hypotensor, aquarétic agent and platelet
aggregation inhibitor, and is effective in the prevention and
treatment of hypertension, edema (e.g., cardiac edema, hepatic
30 edema, renal _edema, cerebral edema), abdominal dropsy, heart
failure (e.g., severe heart failure), renal dysfunction, syndrome
of inappropriate secretion of vasopressin (SIADH), live::
cirrhosis, hyponatremia, hypokalemia, diabetes, circulatory
insufficiency, polycystic kidney disease {PKD}, cerebral
35 infarction, myocardial. infarction, and the like.




Exanpl es of pH adjusters include basic conmpounds, for exanple, sodium

hydr oxi de and the |ike; acids, for exanple, 10 hydrochloric acid and the

| i ke. Further,colorants, preservatives, fragrances, flavorings, sweeteners,
and the |iwe.o@m7wed | as ot her nedicines, can al so be pguadode3dsie
pharmaceutical conposition, as necessary. The content .of the conpound
represented by general 15 fornmula (1) of2t-he present invention or a salt

t hereof in the pharnaceutical conposition is not |limted, and can be.
suitably selected fr¥hrR aftfisiaged trhdheohBaR hoslyussap| Jediaine ot w %
of the phar rempohnd abf CEHE GiHebeft . idVtiBh sl fy il R fb B dreGus iy NoR
pharmaceutical 20 conpasition is not limted, and it may be adm nistered
161, a sui tasiﬂpé‘rﬁ’é?erod”-GBp%mﬁrndaéﬁp’f??élf‘o??ﬁwnﬂ-ﬁ‘és»pI*é%nﬁﬂ%’c}?jit&iﬁr -
conposi ti on;blickekipat agants, agguamriderageats, ; ahfiotiggine 1If dtagedi seant ' S
synptonmsg an e hd . For anpl e lets:.pill sol uti ons,

suspensi gns,&gﬁzf sﬁéré%?‘ngr%nr?ﬁﬁlééggalﬁéd pﬁ@%%%%ﬁegglﬁﬁ{/ %‘?955 orally

adm ni stered. |nject Toascamgoune adnithespeesahtbyinvehtorencusisualiyt ey
alone of as i Mnd Udmi 441 91 YeRSE JMIRaBClA ATY QhpbLiE . 0! T 4
repl eni shers. Injections may so be given alone by 1 htfanuscul ar,

i nt r acut aneBHIrMacAticahe S9EPOFLtienr apRSY | PONPAEPAXRY Nb¥t Bat ¢Vensional
necessary. #3théd &R Qi1béPRAGTBE CildipRbned WATH! 20 &dmmidRyPhESEN!

inventi?n ce%n be sel ected depending on the usage; the patient's”age,
gender , 18t ¢ IoTt heS¥BMlEe of LXIHETA; e PaNdRKRFt hebindars, Themeistarizexmual | y

such that tkiescarauandrs cResastatd)y1geneaatsf ol a (1), which is an
effective ingredient,,is_35 ad 'C{_#}stered in an Tmuat-of.,0.00l to, 100 ng,

and preferably WO 208%/ 6348 18PCHe EERSSRECAL. POROBGER (FNEBIMI per
kg -of body whegkbmpamdiaf itheopresentioimverdibmi Séri dbé OHSitably selected The

d ' ] Nar i L ti d I h h
may o sut 1 FEPERLL R B bt e ot shel REGr RO, “a008Y mge Ray TR

necessaty. of, for example, a tablet, pill, powder, soclution, suspension,

'_\

emulsion, capsule, suppository, ointment, or granules. An agqueous
solution composition, for example, ihjection, instillation, and

the like is part:fcularly preferable.
When, for example, preparing an injection by using the
20 compound of the present invention, such an injection is
preferably formulated into a solutioﬁ, émulsion, or suspension
that has been sterilized and is isotonic with blood. For
preparing' _such a solution, emulsion or suspension using the
compound of the present invention, any diluents commonly employed
~ 25 in this field may be used. Examples of such diluents include
' water, aqueous lactic acid solutions, ethyl alcchol, propylene
glycol, ethoxylated isostearyl alcohol, polyoxylated isostearyl
alcohol, and polyoxyethylene sorbitan fatty acid esters. Further,
in this case, sodium chloride, glucose, mannitol, glycerol and
30 the like isoteonizing agents in amounts sufficient to prepare an
isotonic solution may be mixed in the pharmaceutical composition,
Ordinary pH adjusters, solubilizers, buffers, soothing agents and

the like may also be added.

An injection containing the compound of the present

35 invention can be prepared by a conventional method, using a




The patents, patent applications, and docunents cited herein are

I ncorporated by reference. EFFECT OF THE | NVENTI ON Conpound

(1) of the present invention or a salt theref)}‘ 10 . _— o

hasr emar ka: ntwat ersol ubility, excellent abso etc.

Conmpound (Wgﬁﬁﬁ%r@ticul ar or a salt thereof has rem.%gg%@*}%é@éfl ent

water solubility, excellent absorbabilitgz-etc. 15Wien adm nistered into

t he human body, conpound (1) of the present invention or a salt thereof,

conpound (| b¥omROURds giepresaritededly igeneralt i formala ¢hﬁbbﬂ$ﬁdmea§5fi(ﬁlallYf .
tion o [ kN Lept AR AN, 5 FUT [eegOmpound (1), of e

Oresent rodetRaBet \é%(:l)'t g{ht%gtéﬁg'r etgg JJé{ eitH %y%élﬁ%f’al Illg%eodu 189 s

present invention or _ a S can be ‘easi

excel | ent i n*¥Perabnieqtion sokwemty i and, éénpeAnnsaty) i atiestmsent |
oA 5, o 7S WIS 108 Seemi eme ALY, s,
Conpound (| a), of . the present invention can be suitab
na'[rgri al For ]'tﬂsg&ﬂg??fg EShPRSET (FBbS (hwg’émﬁf"eﬁﬁ%)cﬂﬁﬁéoﬂﬁf)h%ﬁvt ealgtesent
i nventi on oramd saktratder enf i@lahhespc'f&sﬁibmél'fd @1?1919 % Bﬁoyé%%ﬂeg?é‘g“ Sgs
forms that e dr efficacy equal to tolvaptan, which is _
drug. BRI EF %&ﬁ?ﬁ‘ﬁla&”%‘mw NGS 30Figure 1 is a graph show ng the
change i n serum concé&xampiesondfpH cddiaptans i mcf]amdl zlagzé s?@ﬁﬂﬁmgapf@lﬂ Chat
tail-vein ad.pistrati.gn,. of i on of Qung a 0se suc
1y of ol vaRrRRct & iR pfaRSide Ol AETHRNET, Selhe £or T SRnSHE,

10 hydrochloric acid and the like. ) :

Further, ¢colorants, preservatives, fragrances,
flaverings, sweeteners, and the like, as well as other medicines,
can also be mixed in the pharmaceutical composition, as necessary.

The content of the compound represented by general

15 formula (1) of the present invention or a salt thereof in the
pharmaceutical composition is not limited, and can be. suitably
selected from a wide range. The conteht; is usually 0.01 to 70 wt$
of the pharmaceutical composition.

The method for administering such a phai'maceutical

20 .composition is not limited, and it may be administered by a
suitable method .depending_ on the form of the phammaceutical
composition; the patient’s age, gender, etc.;. the degree of the
patient’s symptoms; and the like. For example, tablets, pills,
solutions, suspensions, emulsions, granules and capsules may be

- 25 orally administered. Injections may be administered by

' intravenous injection, alone or as a mixture with glucose, amino
acid and/or like ordinary replenishers. Injections may alsoc be
given alone by intramuscular, intracutaneous, subcutaneous or
intraperitoneal administration, as necessary.

30 The dose of the pharmaceutical composition of the
present invention can be selected depending on the usage; the
patient’s age, gender, etc.; the degree of the disease; and the
like. The dose is usually such that the compound represented by
general formula (1), which is an t_affective ingredient, is

35 administered in an amount “of 0.001 to 100 mg, and preferably




Figure 2 is a graph showi ng the change in serum 35 concentration of
tolvaptan in female rats after oral V0012007/0741915PCTMP2006/ 326311 - 24-
adm nistration of a solution of conpound (Ib) at aN(égsEe sagch}qg?('lt N%; &QJTOII'HE
t ol vapt an uced per kg of body weight. BEST F

I NVEI\I'FI)'I C]\I‘*"?'2&’7})9“9 P Exa?rpl es, tgst exanpl es and pr%‘ﬁ'ﬁ@&?ﬁ“@?ﬁ%‘xarrpl eS
are 5 given belowto illustrate the presgft invention'in further detail,

but the scope of the inventioh is not limted to these exanples. Exanple 1
met achl or oper.logazeocsacmg, perl@ kg of body Avclightgpetiaddy tih @het Bk Vaptan

(conpound ( Q of 1H -tetrazole were dissolved in 30 ml of
net hyl ene cz%d}“?'ﬁltl 6%8”% 2 g of dibenzyl diisopropyl phosphoram dite was

added dropw se to t hitbe s@bset ivenies wigbnvaximper eonditiohs h At togd mpallae 15
m xture was Jfhanefl i IR £Ohgd MM R Qﬁfﬁ@eﬁ@”ﬁvﬁﬁ@gr L Sarger than
5 the above range may be necessary.
The patents, patent applications, and documents cited
herein are incorporated by reference.
EFFECT OF THE INVENTION
Compound (1) of the present invention or a salt:thereof
10 has remarkably excellent water solubility, ' excellent
absorbability, etc.
’ ' Compound (1b) in particular or a salt thereof has
remarkably excellent watef solubility, excellent absorbability,

etc.

15 ) When administered into the human body, compound (1) of
the present invention or a salt thereof, compound (1b) or a salt
thereof in particular, enables the eésy generation of the active
ingredient tolvaptan.

Further, compound (1) of the present invention or a

20 .salt thereof can be easily crystallized and is excellent in
operability. 1In addition, compound (1) of the present invention
or a salt thereof has excellent chemical stability.

Compound (!a) of the pfesent invention can be suitably
used as a étarting’material for producing compound (1b).

25 Use of compound (1) of the present invention or a salt
thereof enables compositions to be provided in.various forms that
express drug efficacy equal to tolvaptan; which is an effective
drug.

BRIEF DESCRIPTION OF THE DRAWINGS
30 Figu;e 1 is a graph showing the change in serum

concentration of tolvaptan in female rats after rapid tail-vein
administration of a soclution of compound (1b) at a dose such that
1 mg of tolvaptan is produced per kg of body weight.

Figure 2 1is a graph showing the change in serum’

35 concentration of tolvaptan in female rats after oral




The obtained reaction m xture was cooled to -40C, and 6 ml of nethyl ene
chloride solution of 920 ng of netachl oroperbenzoi c acid was added dropw se
thereto. The m xture was then stirred at the sanme tenperature for 30

m nutes, and at 0 20 C for 30 mnutes. The reaction mxture was washed wth
an aqueoudYEHYTMBhi osul fate solution and saturated FGTIEHEAEHH um WO
2007/ 074915PCT/ JP2006/ 326311 -25- bi ca_rzl;‘(_)_nate, and then dried over
anhydrous sodium sul fate. The obtained reaction mxture was filtered and

concent r at e@ddmanibtiraes 612 Sddue svbst i bfi edndoyndi (ia ageh dsdeldtch that
chromat ography (el uent: n -hexane, : ethyl acetgqte = 1,: 1) to give 1.5 g of
Cror phous. 5 leBREh It LTARER A5 mrssdoan? KRAE HSHOMELIE0 & 8 ppm 0. B8
(1H, b_r s), 7.56 (111, BEST/MOOE FOR. CERRYIRG1OUR THEODNVENIAON211,n),5. 60-5.50
(111, in), Examples, test examples and preparation examples are

5 given below teo illustrate the present invention in further detail,
but the scope of the invention is not limited to these examples.

Example 1
Ol Bn:benzyl, i-Fro:isopropyl P,OBn
. . Cl
i—Pro.y_p-0Bn “1p-tet 1 \O\))
. X *+ i—pro-N"P0Bn =S N
0 0 CH :
LR A
: H)b HC N
@ H
metachloroperbenzoic acid
-0Bn -
o-f-;onn
Cl

N
0’@ 0 CH
LS 0
, (1a-1)

10

A 1.0 g quantity of tolvaptan (compound (2)) and 460 mg
of 1H-tetrazole were dissolved in 30 ml of methylene chloride,
and 1.2 g of dibenzyl diisopropylphosbhoramidite was added
dropwise to this solution at room temperature with stirring. The

15 misture was then stirred for 2 hours at the same temperature.

The obtained reaction mixture was cooled to -40°C, and 6
ml of methylene chloride sclution of 920 mg of
metachloroperbenzoic acid was added dropwise thereto. The mixtur;
was then stirred at the same temperature for 30 minutes, and at 0

20 °C for 30 minutes. The reaction mixture was washed with an
agqueous sodium thiosulfate sclution and saturated aqueous sodium




5. 15- 5.
(4H, m

00 (411, m),5.00-2.75(211, ), 2.36(311,s),2.34 (311, s), 2.10-1.70

10
WO 2007/074915 PCT/IP2006/326311
_25_
bicarbonate, and then dried over anhydrous sodium sulfate. The
obtained reaction mixture was filtered and concentrated, and the
residue was purified by silica gel column chromatography (eluent:
n-hexane : ethyl acetate = 1 : 1) to give 1.5 g of amorphous
5 compound (la-l) (yield 97.2%}.
NMR (DMSO-dg, 100 °C) & ppm:; 9.86 (1H, br s), 7.56 (1H, s), 7.50-
7.16 (174, m}, 7.00-6.80 (2H, m), 5.60-5.50 {1H, m), 5.15-5.00
(4H, m), 5.00-2.75 (2H, m), 2.36 (3H, s), 2.34 (3H, s), 2.10-1.70
(4H, m)
10
Example 2
. oH tBu:tert—butyl, i-Pro:isopropyl PJHBU
Cl 0" ~0tBu
m 4 i"PI'O-N_P—OtBIJ 1H-tetrazoleCIm
> N i-Pro”” “OtBu———— N
0 0 CH
HCI )| 3 o’j@. 0 CH
3 i ' HsC N
(2 ' i
metachloroperbenzoic acid
?.OtBu
O'ﬁ\OtBU
Ci
N
UJD 0 CH
HsC N
O

(1a-2)

A 4.5 g quantity of tolvaptan {compound (2)} and 2.2 g

15 of lH-tetrazole were dissolved in 120 ml of methylene chloride,

and a soluticn of 4.0 g of di t-butyl diisopropylphosphoramidite

dissolved in 10 ml of methylene chloride was added dropwise to

this solution with ice-cooling and stirring. The mixture was then
stirred at room temperature for 2 hours.

20 The obtained reaction mixture was cooled to -40 °C, and

20 ml of methylene chloride solution of 4.0 g of metachloro




Exanpl e 2 A 4.5 g quantity of tolvaptan (conpound (2)) and 2.2 g 15 of
111 -tetrazole were dissolved in 120 mM of nethylene chloride, and a
solution of 4.0 g of di t-butyl diisopropyl phosphoram dite dissolved in 10

m of met Ogﬁ(g,mg{]}l $r| de was added dropwise to this solution with
i ce-coolin ring. The nmixture was then stirredPSTP8HA%R—hper at ure

for 2 hours. 20The obtai ned reaction n1x§ re was cooled to -40 C and 20 ma
of net hyl ene chloride solution of 4.0 g of netachloro

W2007/ 0749 158GEREBDO 6430 Mds - Zded ALEPRIEEOithe et c] \A@ﬁeaa@id&drérwntﬁen
thereto. The mxtgre was then stirred at the sane tenperature for

m nutes, and>EFEAAY dhes5a7 hAresratire fRR 1Y FRnptsa-ursdvels %ﬂ%l‘f@é Pth an
aqueous sodiminutkesos Lﬂ'ﬁeat:easbimrt |mtanel ‘pacet uuaahed WlRIE GitS agbusNsodium

o car bonat o s AUSELET 114 SNIREUE SHELU S a8, 00L8) 7o

reaction m xFUFS Was ere concen
purified by and i themetiriesd unﬂex:haothSamgdi@al iitfatéexarthe: adthyhed

— 0,
s s B R R
(1H, m), 4.96% syriiied m)by 258:51‘-7_3 6@el 1 HEokymn 2ch@omat_v@re5w mjelugn®o- 1. 60
(411, m, 11@.@:331e3q (., JBetEx@nel a 3. 1) to give 3.0 g of amorphous

compound (la-2) (yield 46.7%).

10 NMR{DMSO-ds) & ppm; 10.50-10.20 (1H, m), 8.00-6.50 (10H, m), 5.55-
5.20 (1H, m), 4.90-4.50 (1H, m), 2.85-2.60 (1H, m), 2.40-2.20 (6H,
m), 2.20-1.60 (4H, m), 1. 60 1.30 (18H, m)

Examgle 3
15 '
Bn:b 1
b n _ . 0 » OH
cl ¢l g
H,, 5%Pd-C
¥ Eth 1 i ¥
o’D 0 CHs ane _ 0 CH
HC g*@ . HyC N’“\@
H

(1a-1) (ib)

A 5.3 g quantity of compound (la-1) was dissolved in
100 ml of ethanol, and, using 2 g of 5% palladium-carbon as a
20 catalyst, the solution was subjected to éétalytic reduction at
room temperature and atmospheric pressure for 10 minutes. The
catalyst was removed from the solution by filtration, and the
obtained filtrate was concentrated (4.2 g). The obtained residue
was crystallized from methanol/water. The crystals were collected
25 Dby filtration and then dried under reduced pressure (diphosphoru;
pentoxide) to give 3.5 g of white powdery compound (1b) (yield
88.5%).
Melting point: 150 to 152 °C

*




Bn: benzyl 112, 5%°d -CCl Ethanol 00 CH3 I13CNH3CN HH (la-1)(Ib) A
5.3 g quantity of conpound (la-1) was dissolved in 100 m of ethanol, and,
using 2 g of 5% pal |l adi um carbon as a 20 catal yst, the solution was

subj ect ed wo 2emtoadoys i ¢ reduction at room tenperature apch/at20030¢3¢1 i C
pressure for 10 m nutes. The catal yst was renoved fromthe sol ution by
filtration, and the obtained filtrate wa&7concentrated (4.2 g). The
obt ai ned residue was crystallized from methanol /water. The crystals were
col | ected 29K, (PMP@rdst 408 Cheh RAW ed - oficker’Or d40Red) pr és%‘?\}r% 40 (1H,

(di phosphor us) ,p&n002.40) (21, @i)ye233D GHeT swhizt. eopDyVEBieryHE aypound (| b)
(yield 88.5%. Melting point: 150 to 152 C WD 2007/ 074915PCT/ JP2006/ 326311
-27- NWR (DVSO-4-1120, 100 ¢ 8 ppm 7.50-6.70 (1011, m, 5.50-5.40 (111,
m, 5.00-2. Exampke 41, 2.37 (6H, s), 2.40-1.50 (411, m) Exanple 4 5
tBu:tertgbutyl :

p: 0tBu tBu:tert-butyl OH
0’6‘0tBu 0'6‘03
Cl , . ., Cl
Trifluoroacetic acid
' Methylene cloride .
N : - N
OJD\ 0 Chs o 0*/(:]\' 0 CH
C N '
fis H_)l\@ . i %Jb
(1a-2) S ) (1b)

A 3.0 g quantity of compound (la-2) was dissolved in

100 ml of methylene chloride, and a solution of 10 ml of

10 trifluorcacetic acid dissolved in 5 ml'of methylene chloride was
added dropwise to this solution with ice~cooling and stirring.

The mixture was then stirred at the same temperature for 2 hours.

: The solvent was removed from the solution. The obtained residue
was redissolved in methylene chloride, and then concentrated. The

15 obtained residue was crystallized from methanol /water. The
crystals were collected by filtration and then dried under
reduced pressure (diphosphorus pentoxide) to give 1.9 g of white

powdery compound (1lb) (yield 76.8%).

20 Ezample 5




Trifluoroacetic acid Methylene cloride O it O CH3 H3C (Ila-2) A
3.0 g quantity of conpound (la-2) was dissolved in 100 m of nethylene
chloride, and a solution of 10 m of 10 trifluoroacetic acid dissolved in 5
m of nmet hwene ride was added dropwi se to this solut] .t

i ce- coollngjandﬂg?bﬁrlng The m xture was then stirred gﬁhﬁﬁgﬁ%ﬁﬁé )
tenperature for 2 hours. The sol vent wasz2genoved fromthe solution. The
obt ai ned resi due was redissolved in nmethylene chloride, and then '
concentrated. The 15 obtained residue was crystallized @om nmet hanol /water.
The crystals were colgHected by filtglation and then g?ﬁsgﬁunder reduced
pressure (dig osphor pent oxi dgy_ts_gi ve 9 ¢ of 0te powdery conpound
(I'b) (yield h: anpl e 007/ P/ JR2006/ 326311 - 28-

A 240 m quantif - di met hoxyet hane ( DVH| d 84 m of triethylam ne
(0.60.nmol, 9 equival'§at’'s) were added to 30 g- 5
(compound (2)), and 1 Xxture was cool ed under
C A19 m quantitg”( DI ,03 eflyi val ents) of g .
(POC13) was added dropwi sglto jlhe lobtai ned m xture at
tenperature of no rbfe tfAan %12 nd stirring WaRC
2 hours. A 10 200 nl quantit sodi um hydr oxi de aquec S
added to 1 kg of crashes ice, and tThe above reaction m Xjgre were
smal | portions thereto With stirring. To the obtained nlxture was added 500
m of toluene: The m xture was heated to 50 C and then separated into an

aqueous |ayer and a toladgngn! %Qﬁtlt]ySd% 5109%&%%?8; t(ghﬂgngﬁgva& added

again to the ag&eous | ayer, stirrin m xture
was then sefdr &efrisiiyLamiog ucbEs !“%’erg @%FlvﬁlQ@ﬁleﬁem Adsled The3daqueous
| ayer was co@éetmdD) WE €olBiptizh Q&m@adﬂnh}’@?ﬂcmaﬁa' EnéGli%e kRS waddedoidier et o,

and extractlog was perfornmed with 500 nl of
er a nitrogen stream to -15 °C. A 19 ml quantity (0.20 mol, 3

equivalents) of phosphorus oxychloride (POCl;) was added dropwise

a i trogen streamto -15

to the obtained mixture at an internal temperature of no more
than -12 °C, and stirring was performed at -12 °C for 2 hours. A
10 200 ml quantity' of 5 N sodium hydroxide aqueous solution was
added to 1 kg of crashed ice, and the above reaction mixture were
.added in small portions thereto with stirring. To the cbtained
mixture was added 500 ml of toluene. The mixture was heated to 50
°C and then separated into an aqueous. layer and a toluene layer.
15 A 5001 qugntity of toluene was added again to the aqueous layer,
stirring was performed at 50 °C, and the mixture was then
separated into an aqueous layer and a toluene layer. The aqueous
layer was cooled to 10 °C, 80 ml of 6 N hydrochloric acid was
added thereto, and extraction was perfoméd with 500 ml of ethyl
20 acetate twice. The extract was dried over sodium sulfate and
filtered, and the filtrate was concentrated. The concentrate was
dried under reduced pressure at room temperature to gJ.ve 34 g of
amorphous compound (1b).
Yield: 97%

-~

25
Example 6

Production of calcium salt of compound (1b)




20 acetate twice. The extract was dried over sodiumsulfate and filtered,
and the filtrate was concentrated. The concentrate was dried under reduced
pressure at roomtenperature to give 34 g of anorphous conpound (I?).mo
Yield: 979 e 6 Production of calciumsalt at

2007/ 07491@%%?%8&06/ 326311 -29- 2 Ca+ 0O n0- 00ra %8@&8%82&&}3

(1) A 2.6 g quantity (5.0 mml) of conmpomd (I b) was dissolved in 25 nml of

i sopropyl al cohol, and 2.2.nl of 5 N sodium 5 hydroxi de aqueous sol Uti on
was added thereto at rooglte erature. The obtained m xture was
concentrated under redpged maé$sure. To the residue was added 30 m of
water to dissolve th& KdlTd content, and an aqueous solution of 0.61 g (5.5

mol ) of calggium { de was then added thereto. The precipitated solids
were 10 col | eci iNtration, washed with water, and hot air-dried at 60

Cto give 2.2 & okwit/le powdery calciumsalt of conpound (Ib). Yield: 78 %
N .
0 0 CH;
HsC H

‘ (1) A 2.6 g quantity (5.0 mmol) of compound (1b) was
dissolved in 25 ml of isopropyl alcohol, and 2.2 ml of 5 N sodium
5  hydroxide aqueous solution was added thereto at room temperature.
The obtained mixture was concentrated under reduced pressure. To
the residue was added 30 ml of "water to dissolve the solid
content, and an aqueous solution of 0.61 g (5.5 mmol) of calcium
chloride was then added thereto. The_ precipitated solids were
10 collected by filﬁrati_on, washed with water, and hot air-dried at
60 °C to give 2.2 g of white powdery calcium salt of compound (1b).
Yield: 78 % ' ‘
'H-NMR (DMSO-dg, 100 °C) & ppm : 1.3-2.4 (10H, m), 2.8-4.5 (2H, m),
5.2-5.8 (1H, m), 6.4-8.1 (10H, m), 9.0-10.2 (1H, m)
15 |
{2) A 280 mg quantity (0.53 mmol) of compound (1lb) was
dissolved in a mixed solution of 2 ml of methanol and 1 ml of
water, and 43 mg (0.58 mmol) of calcium hydroxide was then added
thereto. The mixture was stirred at room t-emperature for 1 hour.
20 The precipitated solids were collected by filtration. The
filtered material was suspended in methanol, stirred with heating,
and then hot-filtered. The filtrate was concentrated, and the
residue was recrystallized from methanol to give 75.4 mg of white
powdery calcium salt of compound (1b). )
25 Yield: 25%
Melting point: 263 to 265 °C




1H NWR (DVMBO-d6, 100 C) 8 ppm: 1,3-2.4 (10H m, 2.8-4.5 (2H, nm. 5.2-5.8
(1H, m, 6.4-8.1 (10H, m, 9.0-10.2 (1H, (2) A 280 ny
quantity (0.53 mml) of conpound (Ib) was dissolved in a m xed sol ution of

2 mL of 1 m of water, and 43 ng (0.58 cium
hydr oxi dﬁﬁg&?)ﬂgn&gdded thereto. The m xture was st méél)é'"’g{%’%g%ﬂ
tenperature for 1 hour. 20 The precipitagpd solids were collected by
filtration. The filtered material was suspended in nethanol, stirred with
heating, ancsampbelt-filtered. The filtrate was concentra]Ee\c;I\;{,1 and tc\g
resi due was Jecrystalli.zed from net.hanal Lve .4 nmg of white powdery
cal ci um sal tErr ﬁuéé%f?ﬁloﬁﬁdm‘?qrﬁs}mﬂ?% ePg:c‘gf%%gﬂél H g point: 263 to 265 C
WO 2007/ 074915PCT/ JP2006{326311 -30- Exanple 7 Production of magnesium
salt of conpound (I b&," 0_+ MgP*- 0111 O 00CH3 113C :

Cl
N
0 0 CHs
C N
fs H
5 (1) A 1.0 g gquantity (1.9 mmol) of compound (1lb) was

dissolved in 15 ml of methanol, and 0.76 ml of 5 N sodium
hydréxide aqueous solution was added thereto. The mixture was
concentrated under reduced pressure. The residue was dissolved in
10 ml of methanol, and 3 ml of metﬁa:_'xol' solution of 0.18 g of
10 magnesium chloride was added to the obtained solution at room
temperature. Precipitated insoluble matter (NaCl) was removed by
-filtration, and the filtrate was concentrated. To the residue was
added 10 ml of water, and stirring was performed with heating.
The mixture after stirring was allowed to cool to room
15 temperature. The insoluble matter was then collected by
' filtration, washed with water, and dried under reduced pressure
at 60 °C to give 400 mg of white powdery magnesium salt of
compound (1b) '
Yield: 38%
20 'H-NMR (DMSO-ds, 100°C) & ppm : 1.4-2.4 (10H, m), 2.8-4.5 (2H, m),
5.3-5.5 (1H, m), 6.4-7.8 (10H, m), 9.7 (1H, br).

(2) A 282 mg quantity (0.53 mmol) of compound (lb) was

dissolved in 2 ml of methanol, and 41 mg (0.70 mmol). of magnesiu;m ,
25 ethoxide was added thereto with ice-cooling. To the obtained
mixture were further added 2 ml of ethanol and an aqueous
suspension {0.5 ml) of 36 mg' (0.58 mmol) of magnesium hydroxide,




5(1) A 1.0 g quantity (1.9 nmml) of conpound (Ib) was dissolved in 15 ma of
nmet hanol, and 0.76 mM of 5 N sodi um hydroxi de aqueous sol uti on was added
thereto. The m xture was concentrated under reduced pressure. The residue
was di ssol m of nethanol, and 3 m of nethan Iutlon of 0.18 ¢
of 10 rragneg‘séﬁgm 01]19 ori de was added to the obtained sol gh’i‘ﬁ

tenperature. Precipitated insoluble matigy_ (NaCl) was renoved by
filtration, and the filtrate was concentrated To the residue was added 10

n of water,arahdstdriring ngas\aerifohed red reonh tbapédattre Ther M Xiddre afher
stirring wa cool to room.,1l ure. Theln uble matter
was t hen colﬁectlgéf%ym%qzﬁefrg?foﬁe“%ghgﬁ ﬁﬁ%ﬁa&é? ang,, hg, biot’i?lrrﬁef"as
reduced pressilowedt B9 Gtheodgi owera@ghing of Thehi t[:e:epmpﬂmf drrag@BBisumvsﬁét of

Sl b‘g"#be“’% o ittt Qe IR ufalP Peauded drcholdgibo ) o,

my quant Pt y qie534 nfrang) Oéfwmmrm BRonesiun 83l \ofd compainda (B) et hanol |
and 41 ng (Gri£@qmply . of nagnesi um 25 et hoxi de was added thereto with
ice-cooling. To the obtained m xture were further added 2 nl of ethanol and
an aqueous 3{E3péngirainto. Hhitp 3236 ny' (0.58 ol ) of nagnesium

hydr oxi de, WD 2007/ 074915PCTOP2006/ 326311 -31- and stirring was perforrred
at roomte r at for 1 hour. The insoluble matter was renoved by
filtration, %—gﬁ&&éflltrate was allowed to stand overnight. The

preci pi Lat e®redictlicnverf emarmisbatime sy 6f |dompbund amd t hen dri.ed under
reduced pressure to 5 gigge 24.9 ng of white powdery magnesium salt of
conmpound (Ib). Yiel dd’%o%wti ng point: 250 to 252 C

Cl

N

B J\©

: M

A 0.5 ml quantity of 1 N sodium hydroxide aqueous
solution and 1 ml of water were added' to a methanol solution (2
15 ml) of 266 mg (0.5 mmol) of compound (1b) thh ice-cooling, and
the obtalned solution was stirred at room temperature for 1 “hour.,
The reaction mixture was concentrated under reduced pressure, and
the residue was recrystallized from methanol-water to give 45.2
mg of white powdery monosodium salt of compound (1b) .
20 Yield: 16%

Melting point: 235 to 238 °C

Example 9
Production of disodium salt of a compound (1b)




Exanple 8 10 Production of nonosodium salt of conmpound (Ib) OHr? 0. 0-Na+
A 0.5 mM quantity of 1 N sodium hydroxi de agqueous solution and 1 nml of

wat er were added to a methanol solution (2 15 m) of 266 ng (0.5 nmol) of
conpound, with ice-cooling, and the obtained solution was stirred at
room t enp %f P85y 1 hour. The reaction mixture was KdHERNSPHEEd under
reduced pressure, and the residue was regrystallized from nethanol -water to
give 45.2 ng of white powdery'nonosodiumsalt of compound (Ib) 20 Yield:
16% Mel ting point: 235 to 238 C Exanple 9 Production of disodiumsalt of a

conpound (I'b) WD 2007L874985PCT1JP20061326311 - 32- ; Al0On
quantity of 1 N sodigfif toydNeXi de aqueous -sol uti on was added to a nethanol

solution (2 A8 ng (0.52 5 mmol) of conpound (Ib) with ice-cooling,
and the Obtgl el Ry'Xt uNe was stirred for 5 mnutes. The reaction.mxture. .

was concentrat @
from acet one- wat Qi ve 221 ng of mhlte pomdery di sodi um salt of

conmpound (I b).
0 CH;

HiC E

A 1.0 ml quantity of 1 N sodium hydroxide aqueoué
éolﬁtion was added to a methanol solution (2 ml) of 276 mg (0.52
5 mmol) of compound (lb) with ice-cooling, and the obtained mixture
was stirred for 5 minutes. The reaction mixture was concentrated
under reduced pressure, and the residue was recrystallized from
acetone-water to give 221 mg of white powdery disodium salt of
compound (1b). ' .
10 Yield: 73%
Melting point: 250 to 252 °C

Example 10 '
Production of diammonium salt of compound ({1b)
P A0” NH,*
Cl
N
0 0 CHs
HsC N
3 i

15

A 1.0 ml guantity of 25% aqueous ammonia solution was
added to a methanol soluticon (2 mi) of 271 mg (0.51 mmol) of

compound (1lb) with ice-cooling, and ‘the obtained mixture was




10 Yield: 73% Melting point: 250 to 252 C Exanple 10 Production of
di ammoni um salt of conpound (lIb) tt,0- NH4+ - + O NI 14 Al.On
guantity of 25% aqueous anmoni a sol ution was added to a net hanol sol ution

(2 m) of 51 mol ) of compound (I b) with ice-coolin and the
obt ai ned ﬁétjzﬁ‘gg””‘\ﬁgs WO 2007/ 074915PCT/ JP2006/ 326311 P‘é‘é’mg‘!ﬁ%’lﬁzﬁéh for 10
m nutes. The reaction mxture was concenjfated under reduced pressure, and

the residue was recrystallized from rrethanol water to give 104 ng of white
powdery di arstimiradn $att 107 menufInd Theb)reabt Mre | mhixt38% wiB! tbAceri@apbq 195

to 198 C Exa Producti on of ot assl umsalt of conpound

-OH o n o- "{E& ¥ Raucdd Presgupes ?H@qugnfeﬁﬁr B RSN ReTAst? gu-’sszfrl de
aqueous . solmgtthencvnatadded giveal0Rtmand white iboatety d]ila)maﬁuﬁl? Gany 6H. 52
mol ) of corgg,%ggnélal))wth i ce-cooling, and the obtained m xture

5 Yield: 3es.
Melting point: 195 to 198 °C

Example 11
Production of monopotassium salt of compound (1b}
P,OH
0 H\O‘ Kt
Cl
N
0 0 CHz
H3C

==l

10

A 0.5 ml quantity of 1 N potassium hydroxide agueous
- solution was added to a methanol solution (2 ml) of 276 mg (0.52
mmol) of compound (1lb) with ice—cooling, and the obtained mixture
15 was stirred for 10 minutes. The reaction mixture was concentrated
under reduced pressure, and the residue was récrystallized from
isopropyl alcohol to give 110.6 mg of white powdery monopotassium
salt of compound (1b).
Yield: 37%

20 Melting point: 200 to 203 °C

Example 12
Production of dipotassium salt of compound {lb)




15 was stirred for 10 mnutes. The reaction m xture was concentrated under
reduced pressure, and the residue was recrystallized fromisopropyl al cohol
to give 110.6 ng of white powdery nonopotassiumsalt of conmpound (Ib).
Yield: 37% 20 Melting point: 200 to 203 C Exanple 12 Production of

di pot assi 0¥ 247P™8¥ conpound (1b) WD 2007/ 074915PCT/ RSFHBeYE3HIH 1 - 34-

A 1.0 m quantity. of 1 N potassium hydrgxi de aqueous -sol ution was added to
a met hanol solution (2 nl)- of 276 ng (0.52 5 mmol) of conpound (lIb) with
ice-cooling, and the obtained m xture was stirred for 5 mnutes. The
reaction m xture was jpdbeﬁtrated under reduced pressure, and diethyl ether
was added to the redydpw™ Kle insol uble matter was collected by filtration
and then dried to gilkd 273.9 ng of white powdery dipotassiumsalt of 10
conpound (Igi. 8Yd: 6% ; Belting point: 255 to 265 C (deconposition)
Exanpl e 13 15 i of zinc salt of conpound. (Ib)

aane

A 1.0 mi gquantity. of 1 N potassium hydroxide aqueoué
solution was added to a methanol solution (2 ml) of 276 mg (0.52

5 nmol) of compound (1b} with ice-cooling, and the obtained mixture
was stirred for 5 minutes. The reaction mixture was concentrated
under reduced pressure, and diethyl ether was added to the
residue. The insocluble matter was collected by filtration and
then dried to give 273.9 mg of white powdery dipotassium salt of

10 compound (1b).
Yield: 86% .
-:Melting peint: 255 to 265 °C (decomposition)

Example 13 )
15 Production of zinc salt of compound (1b)
P | I B8
P in
0/’6\0—
Cl
N
0 0 CH;
H;C N
3 H

A 1.0 g quantity (1.9 mmol}): of compound (1lb) was
dissolved in 15 ml of methanocl, and 0.76 ml of 5 N sodium




M4) 200710741915PCT41120116ML6311 -35- hydroxi de aqueous sol uti on was
added to this solution. The m xture was concentrated under reduced
pressure. The obtained residue was dissolved in 10 mM of nmethanol, and 3 n

of net han ' of 259 nmg of zinc chloride was added thereto at room5
t enper at u?‘%"%@?}e@%ﬂ ated insoluble hatter (Nad) was F€ R

filtration, and the filtrate was concent4gied. To the ebtained residue was
added 10 m of water, and stirring was perfornmed with heating. The m xture

walsl t hendalb |rqmdf | xide caqbedius r S6IOHiRAD arast UicﬁiedTh&:jl gﬁﬂég@biuﬂfdd e(r]I s

coll ecte I t ation ed, w,t 0 an rea unger r, yce
pressure aty oVgF v EoR ﬁgrﬁﬁegf u?&%i’f “SS&uBFﬁS%‘H?c s ocfb%ééﬁﬁ‘%und
(I'b). Yield: r@@%l&/é%ta mi;,spolvﬁd iA3530t ml 230 nE@thdealymamal Gi mm)oﬂEndihaﬁble 14
Pr oducti on | 1. d b

OHH2N . %égtcgé@m h séf?églo'mge 8! bl GHpEeg n# %I%.cgﬂ_' the(r g Ao §oB

et hyl eneé‘arﬁeméem@r@ddeamc@pahamm mplwlmmaﬁhex 1(Nafd) wés GEoNgd (ky 1
mmol ) of cormaupgk {dh) anah%hebkﬁm%tter Gas! bQﬂcéHB&%Eéﬁ %C@éﬁ%ﬁ%ﬁﬁ&&

under reduced pressure, and the residue was recrysta

i sopor pyl alrceéhﬁ'i‘e t"@sg?G“éecég@ Fg of witete Mﬁéﬁyrwmwaénéarmﬁé whth of -

compound (! Ijeating. The mixture was then allowed to cool to room temperature.
The insoluble matter was collected by filtration, washed with
10 water, and dried under reduced pressure at 60 °C to give 900 mg of
white powdery zinc salt of compound {1b}.
Yield: 80%
Melting point: 235 to 239 °C (decomposition)
1H—NM_R (DMSO-dg, 100 °C) & ppm : 1.3-2.4 (10H, m), 2.8-4.5 (2H, m),
15 5.3-5.7 (14, m), 6.6-7.7 (10H, m)}), 9.7 (1H, br)

Example 14
Production of ethylenediamine salt of cémpound {1b)

PO N -
n SOH PN

ol

N

HsC )Ij

N
3 H

20
A 0.074 ml quantity (1.1 mmol) of ethylenediamine was
added to an ethanol solution {10 ml) of 600 mg (1.1 mmol) of
compound (lb)}. The obtained reaction mi#ture was concentrated
under reduced pressure, and the residue was recrystallized from
25 isoporpyl alcohol to give 250 mg of white powdery ethylenediamir;e
salt of compound (1b).
'H-NMR (DMSO-dg, 100 °C)  ppm : 1.5-2.0 (3H, m), 2.1-2.4 (7TH, m),
2.77 (4H, s ), 2.8-4.3 (2H; m), 5.3-5.5 (1H, m), 6.6-6.9 (1H, m),




1H -NVR (EMS -4, 100 C) 6 ppm: 1.5-2.0 2.77 (4H, s ), 2.8-4.3 (2H m,
5.3-5.5 WD 2007/ 074915PCT/ JP2006/ 326311 -36- 6.9-7.2 (2H, nm), 7.2-7.5
(511, m, 7.58 (211, d, J = 7.6Hz), 9.80 (1H, br) Exanple 15 5 Production
of di ethangl am ne salt of aonpound (I b) guant ity
(2.3 ol )WBEELHIHol ani ne was added to an i sopropyl a?%ﬁé?“’é%ﬂh‘tlon (6
m) of 600 ng (1.1 mmol) of 10 conpounq_éjn A6 mM quantity of isopropyl
al cohol was added to the obtarned m xture, dissolution was perforned with

heating, and.pegrystz, igat fop—i rsom5n$om,opylsaa|(99hoa gave 28u-5y afgphite
, powdery di e((t}tl]lanol am ne salt of conpound (Ib). H NVE (DVB10-d6, 100. C) 8
ppm: 1.4-2 (’irr)2225(711rr)152.75(4Ht,J:rr),5355
(1H, (411, m, 7.42 (1H, (211, d, J =7.6 Hz), 9.80 (111, br) WO
2007/074915@&%&JE§Q%§/326311 -37- Exanple 16 _ ‘

5 Production of diethanclamine salt of éompoﬁnd {1b)

0”1 ~O0H HzN\/\OH
Cl 0

A 0.14 ml quantity (2.3 mmol) of ethanolamine was added
to an isopropyl alcchol soiption (6 ml) of 600 mg (1.1 mmol) of
10 compound (lb). A 6 ml quantity of isopropyl alcohol was added to
the obtained mixture, dissolution was ﬁerformed with heating, and
recrystallization from isopropyl alcohol gave 280 mg of white

. powdery diethanolamine salt of compound (1b).
"H-NMR (DMSO~ds, 100 °C) & ppm : 1.4-2.0 (3H, m), 2.2-2.5 (7H, m),
15 2.75 (4H, t, J = 5.5 Hz), 3.52 (4H, t, J = 5.5Hz), 2.6-4.3 (2H,
m), 5.3-5. 5 (1H, m), 6.7-6.9 (1H, m), 6.9-7. 2A(2H m, 7.2-7.4
(4H, m), 7.42 (1H d, J=7.7 Hz), 7.57 (2H, d, J = 6.5 Hz), 7.58

(2H, d, J = 7.6 Hz), 9.80 (1H, br) '




(2) A 1.3 mM quantity (6.6 mmmol) of di phenyl phosphite was added
to a pyridine solution (10 ma) of 1.0 g (2.2 mmol) of 5 tolvaptan (conpound
(2)) with ice-cooling. The obtained m xture was stirred at 0 C for 30

m nut es, room tenperature for 30 m nutes. he reaction

m xture waa‘ggggﬂggﬂggst 58 ml of ethanol, and stirring vvas;%g'irfzgqﬁﬁé@”at room
tenperature for 30 mnutes. To this m xt45e was added 1 N hydrochloric

acid, and 10 extraction was perforned with ethyl acetate. The ethyl acetate
| ayer was wdsfaeglevilth a saturated aqueous sodi um hydrogen carbonate

solution, dried over sodiumsulfate, and then filtered, and the filtrate
was concentrated. The obtained residue was purified 6c.H ca gel col um
chr omat ogr aphy (n- he} :@g‘i ¥ a e =27 : Y310 : 100). The
purified prady as~eQnce ed und re, and the residue
was di ssol ved | i ety : itryle and 10 m of

e aporphous solid target
,NT00 C) 8 ppm: 1.0-1.1

wat er and then 70
conmpound. 20 Yield:

(3H, m, 1.4-1.9 (44
6.4-7.5 (1014, m,

'E'd—ro—%:ﬁ'e—tﬁﬁ—rrg'of My
s0RM (Tol uene-d3
s),. 2.0-4.0 (214, m,
5149d, W= 8.6 Hz) WP

2007/ 074915PCT/ JP2 q R3-~&xanple 17 A pyhj

10.0g (22 mmol) of "5t ol vaptan ( qound (2)) was “Fte-cool gd,

mol ) of di phenyl phosphite was gl y added t hereto under a nitlggen
at nrosphere. The obtai n€) m xture was stirred at roomtenperature for 30,

mnutes. To this m x{ukre . I L L] S
performed at room te%pgf?a}tqﬁife&%g’?gg‘g _ﬁ?'rr?ufTEeﬁé:.LW%gaéﬁ%hgggg?%lig&pﬁég‘gﬁ%%
m Xt ure was agdde@dtei th pwrddine| satption328.0nimlaf of Ny dy oéBiDrivecldcief and

extractign \y@,iv&wafnog(%ﬁlpé%{&‘ @F)W—Lviélffeic?é-%oa%;ﬂgt{;et Rk 8ptaHa nl.,nggle,]grélva S

washed wi th saturate brine, dried over sodi | fate, t he tered,
and the fil #Rat8tikredcakcBniG foud 30 Thinusiesai ARdl thesi dtieropm tRNpeEatare)y

silica gel ¥arcgbuminetematieytdehrebetion mGRLALE wasMBLEGN0H. 58 100 of 093
7). The purif t was, concentrated under reduced pressure to give

[ ed produc
10,5 g of whtheRohe Ao REIZE19G! ¥k RATEORMRR LAY, T99TR) empSTaRuTe for

minutes. To this mixture was added 1 N-hydrochloric acid, and

10 extraction was performed with ethyl aéetate. The ethyl acetate
layer was washed with a saturated aqueous sodium hydrogen
carbonate solution, dried over sodium sulfate, and then filtered,
and the filtrate was concentrated. The obtained residue was
purified by silica gel column cﬁrqmatography (n-hexane : ethyl

15 acetate = 27 : 73 - 0 : 100). The purified product was
concentrated under reduced pressure, and the residue. was
dissolved in a mixed solvent of 10 ml of acetonitrile and 10 ml
of water and then freeze-dried to give 450 mg of white amorphous
solid target compound. o

20 Yield: 38% _
'H-NMR (Toluene-ds, 100 °C) & ppm : 1.0-1.1 (3H, m), 1.4-1.9 (4H,
m), 2.31 (3H, s), 2.42 (3H, s), 2.0-4.0 (2H, m), 3.7-4.1 (2H, m),
5.5 (0.5H, d, J = 4.8 Hz), 6.4-7.5 (10H, m), 7.8 (0.5H, d, J =
8.6 Hz) )




311 -NM (Tol uene-d9, 100 C) 8 ppm: 1.5-2.0(414, m, 2.41 (3H, s), 202.49
(3H, s), 3042(214 m, 5.5 (0.514, d, J = 4.8 Hz), 5.5-5.8 (1H, m, 6.6
(114 d, J 8.3.Hz ), 6.7-6.9 (114, m, 6.9-7.2 (614, m, 7.3-7.5 (214,

. 781m4% &%}%514 d 3=81H) AO01nmquantity of water and 254
ng (1.0 P 8% odi ne were added to a pyr| di ne sol W‘B’ﬁ""f@”ml) of 500

ny (0.95 nmml) of the conpound of Exanplg_1 and the -obtai ned m xture was
stlrred at roomtenperature for 30 m nutes. To this mxture was added 2 mi |
of triethyl @gafiple ayd concentration under reduced pressure was perforned. A
20 M quantity of toluene was added to 10 the residue, and concentration
under reduced pressure was perfornmed. Water was added_t %he resi due, and
washi ng was performe® with i xe@ sol of ethyl03cetate and di et hyl
ether. To thg_ag it acid, and extraction
was per f ormed Iayer was dried over

(di chl or onet hane :
concentrated under0
of water. 20 The OB ATz
filtrate was freez 3er|ed t
conpound. 25 WO 2007/07491 \ :

quantity (1.0 -nmol) of(®ul fur was added to a 5 pyridine solution (5 m). of
500 ng (0.9 mmol) of the conpound of Exanple 17, and the obtained m xture
was stirred at roomtenperature for 2 hours. To this mxture was added 1 na
of ‘triethyl am ne, andl egnibdirter aomlmndQBOrmﬂiucecﬂ 0ess e(28asman f @mmed. A

10.ma quant ibyyHPeahOl (UERSMRS 399edal 0 ddNRo8PIR NGH 13 m1 (66 mmol) of

diphenyl phosphite was slowly added thereto under a nitrogen

r edy
3

atmosphere. The obtained mixture was stirred at room temperature
for 30 minutes. To this mixture was added 4.5 ml of methanol, and
stirring was performed at room temperature for 30 minutes. The
10 obtained reaction mixture was added with ice-cooling to 325 ml of
2 N hydrochloric acid, and extraction was performed with ethyl
.acetate. The ethyl acetate layer was washed with saturated brine,
dried over sodium sulfate, and then filtered, and the filtrate
was concentrated. The obtained residue was purified by silica gel
;5 column chrqmatography (ethyl acetate : methanol'= 100 : 0 — 93 :
7). The purified product was concentrated under reduced pressure
to give 10.5 g of white amorphous solid target compound.
Yield: 91%
'"H-NMR (Toluene-ds, 100 °C) & ppm : 1.5-2.0 (4H, m), 2.41 (3H, s),
20 2.49 (3H, s), 3.0-4.2 (2H, m), 5.5 (0.5H, d, J = 4.8 Hz), 5.5-5.8
(1H, m), 6.6 (14, d, J = 8.3.Hz ), 6.7-6.9 (1H, m), 6.9-7.2 (6H,
m), 7.3-7.5 (gH, m), 7.81, 7.84 (0.5H, d, J = 8.1 Hz)




10 residue, and concentration under reduced pressure was perfornmed. \Water
was added to the residue for dissolution, and filtration was perforned
using celite. To the filtrate was added 1 N hydrochloric acid, and
extractio rmed with ethyl acetate. The ethyl er was
dried ove?wgggpﬁﬁ?%ﬁlfate 15 and then filtered, and théefﬁ%@?% geaas
concentrated. Water was added to the obizgshed reS|due “and the insol uble
matter was collected by filtration and then dried to give 300 ng of white
powdery t ar gegampagptind. 1H NMVR (Tol uene-dg, 100 1.7) 8 ppm:-1.1-2.0 (4H,
m, 2.2-2.5 (6H, 20nm, 3.5 (3H, dd, J = 13.9, 14.9 Hz), 2.5-5.0 (2H, m,
3.5-5.7 (1H, m, 6.4-7¢45 (10H m WD 2007/074915PGT/ J112006/ 326311 Exanpl e
20 A 0.5 m quant 2%“ swater, 0.5 nml of carb%uPrdEHﬁchloride, 50.5m
of triethylam ne, ang

acetonitril &l Y 5 m) of 500 ng (0IQ

Exanpl e 17, ang ¢ obtjpai ned m xture was st
mnutes. Water wadegdddd to This mxture, a Extraction was performed with
et hyl acetate. i i
dried over sodi um g

nﬁlanine were added to an

072 M (1.2 mol ) of eth
: of the conpound of

an%th%ﬂflltere

concentrated. The obta regs dug has pur i ca fjel §Ol umm
chromat ography (et Ipy¢ anol = 100 PN The
purified product was concenﬂfat der reducedmbressureH15 ve 540 ng

of white anorphous solid target ound. 1H -NWR (EMS -d6, IS
2.7-3.1 (211, m, 2.5-4.5 (211, J = 9.6, 11.2 Hz), 4.0-4.3 (111, m,

4.4-4.8 (113, m, 5.3-5. 7 (IH m, 6.7-7.1 (211, m, 7.1-7.5 (511, m, 7.57
(111, s), 9.76 (111, Asp ml quantlty of water and 254 mg (1.0 mmol) of

5 iodine were added to a pyrldlne solution (5 ml) of 500 mg (0.95
mmol) of the compound of Example 17, énd the obtained mixture was
stirred at room temperature for 30 minutes. To this mixture was
added 2 ml of triethylamine, and concentration under reduced
pressure was performed. A 20 ml quantity of toluene was added to

10 the residue, and concentration undér reduced pressure was
performed. Water was added to the residue, and washing was
.performed with a mixed solvent of ethyl acetate and diethyl ether.
To the aqueous .layer was added 1 N hydrochloric acid, and
extraction was performed with ethyl acetate. The ethyl acetate

15 layer was dried over sodium sulfate and then filtered, and the
filtrate was concentrated. The obtained residue was purified by
silica gel column chromatography (dichloromethane : methanol =
90 : 10 — 50 : 50). The purified product was concentrated under
reduced pressure, and the residue was dissolved in 30 ml of water.

20 The obtained solution was filtered through celite, and the
filtrate was freeze-dried to give 140 mg of white amorphous solid
target compound.

'H-NMR (Toluene-dg, 100 °C) & ppm : 1.4-2.0 (4H, m), 2.33 (3 H, s),
2.34 (3H, s), 2.5-4.5 (5H, m), 5.4-5.7 (24, m), 6.5 (2H, d, J =

25 7.9 Hz), 6.7 (2H, d, J = 7.9 Hz), 6.8-7.2 (5H, m), 7.2-7.4 {2H,

m), 7.55 (1H, s)




WO 2007/ 074915PCT/ JP2006/ 326311 -42- Exanple 21 A 0.5 nm quantity of
water, 0.5 m of carbon 5 tetrachloride, 0.5 m of iriethylamne, and 0.119
m (1.2 mmol ) of nethyl am ne (40% et hanol sol ution) were added to an

acetonitri n (5 mM) of 500 ng (0.95 mml) of nd of
Exanpl e 17‘!"8 n@o?‘{%(iasoobt ained m xture was stirred at %@F&%@?@fhre for 10
m nutes. Water was added to this m xturggl0 and extractl on was perforned
with ethyl acetate. The ethyl 'acetate |ayer was washed with saturated
brine, drieE=awmplesdlium sul fate, and then filtered, and the filtrate was
concentrated. The obtained residue was puri f| ed’ by EI i ca gel colum
chromat ography (ethyl gcetate : nethanol = X 1 15). 15 The
purified product was,cbn@@htrated under reduced pr,es-s)o]q;,e to give 250 ng of

whi t e anor phous sol i arget conpound. 1H -NWR (EMH -d6, 100 C) 8. ppm: . -
1.7-2.3 (4HC! . 611, s) 6,426(; - 4.3 (211, n') 3.63

i—\ooI

(311, t, J - 1 4 - 8°(1H, m, . 1, m, 6.6-7.1 (2H,
m, 7.1-7.5 (5” 758'('IH__')_'981 LA WO

2007/ 074915PCT/ JP200p/ 326311 -43- Exanple 22 A ON mM quantity of water,
0.5 m of carbon 5z2% . Cg5n1 of trighkh ne 115 i -
(1.2 mmol) of di et%ano Hded to an cht i 3i on (5 m)

of 500 nmg (O. 95 Lé
m xture was stirred at
this mxture, -and extraction was~€rforned 10 with et hyl The et hyl
acetate | ayer ‘was washed with saturated brine, dried over SOdI um sul fate,
and then filtered, and the filtrate was concentrated. The obtained residue
"was purified by silfc&éget geinhitycHieobarmel)apify . suléuhywasicaddede to a
met hanol g= ridire B1u¥fon (%O}ni) THEe u¢ 'mtg' ?6’.%%‘1@ ofPthe compound of
Example 17, and the obtained mixfure was stirred at room
temperature for 2 hours. To this mixture was added 1 ml of
triethylamine, and concentration under reduced pressure was
performed. A 10 ml guantity of toluene was added to the obtained ‘
10 residue, and concentration under reducéd pressure was performed.
Water was added to the residue for dissolution, and filtration
was performed using celite. To the filtrate was added .1 N
hydrochloric acid, and extraction was performed with ethyl
acetate. The ethyl acetate layef was dried over sodium sulfate
15 and then filtered, and the filtrate was concentrated. Water was
' added to {:he obtained residue, and the insoluble mattef was
collected by filtration and then dried to give 300 mg of white
powdery target compound. - _
. 'M-NMR (Toluene-dg, 100 °C) & ppm : 1.1-2.0 (4H, m), 2.2-2.5 (6H,
20 m), 3.5 (3H, dd, J = 13.9, 14.9 Hz), 2.5-5.0 (2H, m), 3.5-5.7 (1H,
m), 6.4-7.5 (10H, m)




15 concentrated under reduced pressure, and the residue was recrystallized
fromwater-containing nmethanol to give 250 ng of white powdery target
conmpound. 2H NVR (DVBO-c16, 100 C) 8 ppnl.6-2.2 (4H, m, 2.37 (6H, s),
3.0-3.2 ( 3.7 (7H, m, 2.8-4.3 (2H, ,41 om,
5.3-5.7 (ﬁ?,z n{“ﬁé;? 7.1 (211, m, 7.1-7.5 (711 '?ég’ﬁf%ﬂﬁ

9.80 (111, br) WD 2007/074915PCT/ JP20064826311 44 EXaane 23 A 3. 8 ng
(20 nmmol ) quantity of di phenyl” phosphite was 5 added to a pyridine solution
(10 nl) of Exemplec2d mmol ) of tol vaptan (conpound (2)), and the obtai ned
m xture was stirred at roomtenperature for 1 hour g&[}f{m@s m xture was
added 2 ml of water, Ed stirring was perforned at NF *¥merature for 30

m nut es. The obt ai neg eflEi on m xture was conce uPat(lE‘Hg under 10 reduced
%’SI due,. and extraction.

pressure, 1 N hydrochl
was perfor AR e\ | ayer was washed with

ric acid was added to the

acetate. The eth =
saturated brine iri ed Eelel2CBOHi um su

the filtrate was£T e obtai ned™~g ] was purified by silica
gel 15 col um chr onmajf ogr aphy (et hyl acetate :

50). The purified was (£on ntrat ed und d press . The
resi due was di ssol ved ter, and:the insoluble dj ¢ i pi% ated by
adding 1 N hydrochl & | ect ed by fH::,lC dried to
give 0.83 g of white powder;Ht'arZO conmpound.™"Yi eI d: E4%

(DVMBO-d6, 100°C) 8 ppm: 1.7-2. 4H, m, 2.35 (3H, s), 2.3 s),

2.8-4.3 (2H, m, 5.456(1H M, 5.8 ( 0.5H br), 6.7-7.4 (8H, ), 7.47

(1H, d, J=2.3 Hz) 7 55 (1H, s), 9.79 (111,
: : 5 ml quantlty of water, 0.5 ml of carbon tetrachloride,

5 0.5 ml of triethylamine, and 0.072 ml (1.2 mmol) of ethanolamine
were added to an acetonitrile solution (5 ml) of 500 mg (0.95
mmol} of the compound of Example 17, and the obtained mixture was
stirred at room temperature for 10 minutes. Water was added to
this mixture, and extraction was performed with ethyl acetate.

10 The ethyl acetate layer was washed with saturated brine, dried
over sodium sulfate, and then filtered, and the filtrate was
concentrated., The obtained residue was purified by silica- gel
column chromatography (ethyl acetate : methanol = 100 : 0 — 80 :
20). The purified product was concentrated under reduced pressure

15 to give 54Q mg of white amorphous solid target cbmpound.

'H-NMR (DMSO-ds, 100 °C) & ppm : 1.6-2.3 (4H, m), 2.36 (6H, s),
2.7-3.1 (2H, m}, 2.5-4.5 (2H, m), 3.3-3.5 (2H, m), 3.65 (3H, dd,
J = 9.6, 11.2 Hz), 4.0-4.3 {1H, m), 4.4-4.8 (1H, m), 5.3-5.7 (1H,
m), 6.7-7.1 (2H, m), 7.1-7.5 (58, m), 7.57 (1H, s), 9.76 (1H, s)




WO 2007/ 074915PCT/ JP2006/ 326311 -45- Exanple 24 A 2.9 ma quantity of
phosphorus trichloride was added 5 Under a nitrogen streamto
tetrahydrofuran (THF) (29 m ). The obtained m xture was ice-cooled, and 6.1

m (4t mqu et hyl am ne was added thereto. This yas cool ed in
an ice-net é\ fvo%tg A THF solution (120 ad) of 10.0 ?1?%%{0%
t ol vapt an (conpound (2)) was then added groopw se thereto at an 10 |nternal
tenperature of not nore than -10 C, and stirring was perforned at the sane
t enper at ur e Examp2e fEIUrs. A 130 m quantity of 1 N sodi um hydr.oxi de aqueous
sol ution was added dropwi se to the obtained reacti xtur‘e at an internal
tenperature of not norge than 0 C, 200 ml quantity %ﬁc ter was further
added thereto, 15 ang E‘fmm,ng was performed with {8+-0cHe twi ce. The
obt ai ned aqueous soltd on was cooled in an ice-ngtRanol bath, 1 'N HC1 was
added dropwiCie thgreteyat an internal t er f not nore than 0 C, and
extraction was '
dried over sodi% fdte ang—Them 20™ilt
concentrated to give; 6.8 g of white anor phous SONI d target conpound. Yield:
60% WO 2007/ 0749158 ¢ quantity of 3.8 al

i $0 UfBon (10 m)

y
of 3.0 g (6.7 nmol h
was stirred at rooff
m (66.6 mmol) of nethyl glycol ate# and stirrlng was perfor ned=# _
tenperature for 12 hours. To the reaction m xture was added 10 50 m of
wat er, and extraction was perfornmed with ethyl acetate. The ethyl acetate
| ayer was washed vvi tA 10N hydr ocjukntity acifd water, dr.iSedmdvepfsodaxbon
sul.fate, gan d S r t ai ned
resi due \?vasqgﬁgl éhgy gtISj 5| g!g gﬁ%ﬁﬁ%ﬁkﬁrﬁ%ﬁaﬁlﬁgggﬁé ?ﬂ%-g}éx%%o%et hyl
acet ate = 5@f: methyla.mlne (40% methanol solution} were added to an

aceton:.trlle solution {5 ml) of 500 mg (0.95 mmol) of the

compound of Example 17, and the obtained mixture was stirred at

npound (2)) 2T
1. hour. ['”“hs m Xt

room temperature for 10 minutes. Water was added to this mixture,
10 and extraction was performed with eéhyl acetate. The ethyl
acetate layer was washed with saturated brine, dried over sodium
.sulfate, and then filtered, and the filtrate was concentrated.
The obtained residue was purified by silica gel column
chromatography (ethyl acetate : lﬁethanol = 94 : 6 — 85 : 15},
15 The purlfz.ed product was concentrated under reduced pressure to
' give 250 mg of white amorphous solid target compound.
'H-NMR. (DMSO-ds, 100 °C) & ppm : 1.7-2.3 (4H, m), 2.37 (6H, s),
2.4-2.6 (3H, m), 2.8-4.3 (2H, m), 3.63 (3H, t, J = 10.7 Hz), 4.4-
4.8 (1H, m), 5.3-5.6 (1H, m), 6.6-7.1 (2H, m), 7.1-7.5 (5H, m),
20 7.58 (1H, s}, 9.81 (1H, s)




15 50 0 : 100). The purified product was concentrated under reduced
pressure to give 0.79 g of white anorphous solid target conpound. Yield:
20% 11-1 -NM (Tol uene-dB, 100 C) 8 ppm: 1.6-2.2 (4H, m, 2.51 (3H, s), 20
2. 60 (311, we)2eemd7d1st. 4 (211, m), 3.53 (311, s), 4.43 (pdtapredes2éeaft’7 (111,
s), 5.87 (0.5H, s), 5.9-6.1 (111, m, 6.6-6.8 (111, m, 6.8 - 7.0 (211, m,
7.0-7.4 (511, m, 7.48 (111, s), 7.63 (443~ s), 8.27 (p.5H, s). WO

2007/ 074915PCT/ JP2006/ 326311 -47- Exanple 26 A 0.8 m quantity of water was
added to a PEaMAe2% solution (7.9 nma) of 0.79 g (1.35 mmol ) of the
conpound of Exanple 25. To the obtained m xture wa ith ice-cooling
0.34 g (2.7 nmmol) of iBdipne, and stirring was perfc?r(%gﬁgpy\groomterrperature
for 1 hour. To the r@-aETp m xture was added 1 qih thloric acid, and
extraction V@S perfogngd w th etHigH;0HO acet ate et hyl- acetate- | ayer was
washed with Luraged tyrine, B ed over §byj ate, and then filtered,
and the fi Itrats cohcent rat@aClflhe_obt a resiydue was di ssol ved in
wat er and t hen fPre€zeyds pr phous solid target
conmpound. 15 Yiel d: 1.7-2.3 (4H, m,
2.35 (3H, s), 2.36pF3N .7, 10.1
Hz), 5.4-5.6 (111, m,
9.79 (111, br) WOKREO

an

A 0.5 ml quantity of water, 0.5 ml of carbon
5 tetrachloride, 0.5 ml of triethylamine, and 0.115 ml" (1.2 mmol)
of diethanoclamine were added to an acetonitrile solution (5 ml)
of 500 mg (0.95 mmol) of the compound of Example 17, and the
obtained mixture was stirred at room temperature for 10 minutes.
Water was added to this mixture, arid_ extraction was performed
10 with ethyl acetate. The ethyl acetate layer was washed with
saturated brine, dried over sodium sulfate, and then filtered,
;and the filtrate was concentrated. The obtained residue 'was
purified by silica gel column chromaitography. (ethyl acetate
methanol = 88 : 12 - 70 : 30). . The purified product was
1__5 concentrated under reduced pressure, and i:he residue was
recrystallized from water-containing methanol to give 250 mg of
white powdery target compound. ‘
'H-NMR (DMSO-ds, 100 °C) & ppm : 1.6-2.2 (4H, m), 2.37 (6H, s),
3.0-3.2 (4H, m), 3.5-3.7 (7H, m), 2.8-4.3 (2H, m), 4.1-4.4 (1H,
20 m), 5.3-5.7 (1H, m), 6.7-7.1 (2H, m), 7.1-7.5 (7H, m), 7.5-7.7
(1H, m}, 9.80 (1H, br)




A 3.0 gquantity (6.7 mmol) of tolvaptan (conpound (2)) 5 were added in

smal |l portions to a pyridine solution (15 m) of 3.8 mM (20 mmol) of

di phenyl phosphite, and the obtained m xture was stirred at room

t enper at ur @of Bhddaszs hours. To this mxture was added 2,8, (40 ol ) of

3- hydroxypropionitrile, and stirring was perforned at roomterrperature for

0.5 hours. To the 10 obtained reaction aa&ture was added 1 N hydrochloric

acid, and extraction was performed with ethyl acetate. The ethyl acetate

| ayer was weEXamplei 23 water, dried over sodiumsulfate, and then filtered,

and the filtrate was concentrated The obtai ned resi dge was purified by

silica gel colum chbgmat ogr aphy (et hyI acetate : 15 pepipanol = 100 : 0 10
1). The purified phfdduct com:ent d under r¥diliced pressure to give

2.8 g of whi§ S 'S t argye jauad, 75% H NVR .

(Tol uene-d8, 1 8 ppm : T4 (16 m, . s), 20 2.40 (3H,
s), 3.1-3.8 (41 .40 (0 5H o, 3 =—31 .4 (1H m, 6.5-6.7
(1Hr’r)6769(1HNr’r),6972(6Hr’r)72 7. 5N m, 7.76 (0.511,
d, J = 8.5 Hz) ; DCT/ JP2006/ 326311 - 48 Bxanple 28 A 0.115

3added to a 5 %yri
of Exanpl e 27 S
2 hours. To HIIJF’

sol ti ¢ (10 nt)

gquantlty(36 I)
m xture

of 1.0 g (1.8 mml )y
was stirred at room { ded 1 N
hydrochl ori c acid, and extracti o s -perforned with ethyl al.e~ The

et hyl acetate Iayer wad2)dri ed over sodiumsulfate 10 and then filtered, .and
the filtrate was concentrated. The obtained residue was purified by S|I|ca

gel colum chrorratograph (eth % acetate : nethanol = 100 : 0 ? 85 : 15).
The purified product P'vvés cBACEA? rmld @MaBFLte Ric cipheryk PhospBite vea®. 91 g

of whit e sanidaledusos @ i sytidiget s6DERVANG(10 ml) of 3.0 g (6.7 mmol) of
tolvaptan (compound (2}), and the obtéined mixture was. stirred at
room .‘ temperature for 1 hour. To this mixture was added 2 ml of
water, and stirring was performed at room temperature for 30
minutes. The obtained reaction mixture was concentrated under
10 reduced pressure, 1 N hydrochloric acid' was added to the residue,
and extraction was performed with ethyl acetate., The ethyl
_acetate layer was washed with saturated brine twice, dried over
sodium sulfate, and then filtered, and the filtrate was
concentrated. The obtained resi&ue was purified by silica gel
15 column chromatography (ethyl acetate : methanol = 100 : 0 — 50 :
50). The pﬁrified product was concentrated under reduced pressure.
The residue was dissolved in water, and the inscluble matter
precipitated by adding 1 N hydrocﬁloric acid was collected by
. filtration and then dried to give 0.83 g of white powdery target
20 compound.
Yield: 24%
'H-NMR (DMSO-qs, 100 °C) & ppm : 1.7-2.2 (4H, m), 2.35 (3H, s),
2.36 (3H, s), 2.8-4.3 (2H, m), 5.4-5.6 (1H, m), 5.8 ( 0.5H, br),
6.'3_'-7.4 (8H, m), 7.47 (1H, d, J=2.3 Hz), 7.55 (1H, s}, 9.79 (1I-f,
25 br)




15 Yield: 85% 1H NWR (DVBO-d6, 100 C) 6 ppm: 1.6-1.9 (311, m, 2.0-2.3
(1H, m. 20 WD 2007/ 074915PCT/JP2006/ 326311 -50- Exanple 29 A 300 ng
gquantity (0.5 nmol) of the conpound of Exanple 5 28 was added to 5 ml of
28% aqueowwoamdmnses and the obtai ned m xture was stirpetlnabos/30081
tenperature for three days. To this m xture was added 1 N hydrochloric
acid. The precipitated solids were col letied by filtration and then dried
to give 100 ng of white powdery target conpound. 10 Yield: 37% 1H - NW\R
(Pyridine - B%2mR38 2490 C) 8 ppm: 1.6-2.4 (411, m), 2.43 (311, .$), 2.53
(3111 s), 2.8-4.3 (2H, m, 5.1-5.4 (111, m, 6.8-7 3§_[6H, m, 7.4-7.7 (214,
m, 7.7-8.1 (214, moyl5 Exanple 30 WD 2007/ 074935 cPIP2006/ 326311 -51 -
and 0.92 m 6.6 mm of triethylam ne re add dfunder a nitrogen stream
to tetrahydr (5 rﬂ)PCIThe obt ai™Red e was cooled in an

i ce- et hanol IJJ.t_I_Q.n_(_lD_.m) ol
(compound . (2))

A 2.9 ml quantity of phosphorus trichloride was added
5 under a nitrogen stream to tetrahydrofuran (THF) (29 ml). The
obtained mixture was ice-cooled, and 6.1 ml (44 mmol} of
triethylamine was added thereto. This mixture was cooled in an
ice-methanol bath. A THF solution (120 ml) of 10.0 g (22 mmol) of
tolvaptan (compound (2)) was then added dropwise thereto at an
10 internal temperature of not more than -10 °C, and stirring was
performed at the same temperature for 2 hours. A 130 ml gquantity
of 1 N sodium hydroxide aqueous solution was added dropwise to
.the obtained reaction mixture at an internal "temperature of: not
more than 0 °C, 200 ml quantity of water was further added thereto,
15 and washing was perfomed with' toluene twice. The obtained
agqueous solution was cooled in an ice-methanol .bath, 1 N HCl was
added dropﬁise thereto at an internal temperature of nof more
than 0 °C, and extraction was performed with ethyl acetate. The
ethyl acetate layer was dried over sodium sulfate and then
20 filtered, and the filtrate was concentrated to give 6.8 g of
white amorphous solid target compound.
Yield: 60%




5 added dropwi se thereto, and stirring’ was perforned at the sane
tenperature for 30 mnutes. To this m xture were added 2.8 ml (20 mmol ) of
triethylamne and 1.1 m (26.4 mmol) of methanol, and stirring was
performed eyodfibiHut es. Water was added to the obtai BEP’E‘#%EWQF m xt ure,
and extraction was perforned with 10 ethyl acetate. The ethyl acétate |ayer
was dried over sodiumsulfate and then f##6+ered, and the filtrate was
concentrated. The obtained residue was purified by silica gel colum

chr omat ogr apB¥2MEdEhgR acetate : nethanol = 100 : 0 ? 80 : 20): The purified
product was concentrated under reduced pressure, and fjhe residue 15 was
recrystallized from gt er-co tai ni ng methanol to gi yeP-40(H,000CHf white
powdery target conpognd. Yi i 330 -NWVR (D Edi-d6, 100 C 8 ppm:

1.7-2.2 (4H, Chy 36 6H,. dd, J =.10.2, .-
11. 1Hz) , 5.5-5. ), 206, S0 H(2HY ), . , m, 7.58 (1H, s),
9.80 (1H br) TesFtxaople 1 Cﬁcﬁ(;g bgty CORpE b) Conmpound (1b) as
obtained in Exanple 3 or 4 was"a 5 in excess tPH 0.1 N sodi um phosphate
.buffer (pH S5, pH g ¥ pH@, 9, or pH 10), ris/0H01 uffer (pH
8 or pH9), 0.1 N sodi | dr ggencit bonat e/ HCL buf 8) for ¢™& N

sodiumcitrate buff g~ten shaken at rgoor 3 or 16
days. If the test compoun (ﬁss even after abdut 6 t o pbo 8 W v%
had been added thereto, no furthe est conpound was added. Each

solution was filtered €hr ough a 0.45-pmfilter, and then, under the

foll owi ng HPLC conditions, the solubility of conpound (Ib) was determ ned
by absolute calibration. W) 2007/ 074915PCT/ JP2Q06/ 326311 -52- Detection:
ul traviol et absorpti &n PABELHEIY e dlur Hfefmotdy Of  AgPRENYAS PhosPhits umn:
YMC (ODSp AMa302d@dd 6t al Hyrtitine soluti&l! (IO r1¢MBEr 3L OIS (QNEISDS of
tenper at Ur e (af yaRPLOXORLEIN 250 SEAURLRL 4SSN LS, URLSr/ RhosRh oL ¢

room temperature for 1 hour. To this mixture was added 5.2 ml
(66.6 mmol) of methyl glycolate, and stirring was performed at
room temperature for 12 hours. To the reaction mixture was added
10 50 ml of water, and extraction was performed with ethyl acetate.
The ethyl acetate layer was washed with 1 N hydrochloric acid
twice, dried over sodium sulfate, and then filtered, ahd -the
filtrate was concentrated. The obtained residue was purified by

silica gel column chromatography (n-hexane : ethyl acetate = 50 :

1§ 50 —- 0 2 100). The purified product was concentrated under
reduced pressure to give 0.79 g of white amorphous solid target
conpound.
Yield: 20%

1H-NMR {(Toluene-dg, 100 °C) & ppm : 1.6-2.2 {4H, m), 2.51 (3H, s),

20 2.60 (3H, s), 3.2-4.4 (24, m), 3.53 (3H, s), 4.43 (1H, s), 4.47
(1H, s), 5.87 (0.5H, s), 5.9-6.1 (1H, m), 6.6-6.8 (1H, m), 6.8-
7.0 (2H, m), 7.0-7.4 (5H, m), 7.48 (1H, s), 7.63 (14, s), 8.27
(0.5H, s).

-~




I njection volume: 10 gl Table 1 10Sol ubility of conpound (1b) in buffer
solution (roomtenperature) Solvent (100 mM buffer) pH before dissolution
pH after dissolution Solubility of compound (lIb) (wv% Sodi um phosphate

buffer 5 3wO0 2007584916 PCT/IP2006/326311
-47- '
Example 26
(IJH
O,E—OCHzCOOCHg 0,II:—OCHzCOOCHa
cl 0 Cl 0
-
N N
0 0 CH; 0 0 CHs

A 0.8 ml quantity of water was added to a pyridine

5 solution (7.9 ml) of 0.79 g (1.35 mmol}) of the compound of
Example 25. To the obtained mixture was added with ice-cooling
0.34 g (2.7 mmol) of iodine, and stirring was performed at room
temperature for 1 hour. To the reaction mixture was added 1 N
hydrochloric acid, and extraction was performed with ethyl

10 acetate. The ethyl acetate layer was wéshed with saturated brine,
dried over sodium sulfate, and then filtered, and the filtrate
:was concentrated. The obtained residue was dissolved in water-and
then freeze-dried to give 80 mg of white amorphous solid target
compound.

15 Yield: 9.9%
'H-NMR (DMSO-dg, 100 °C) & ppm : 1.7-2.3 (4H, m), 2.35 (3H, s),
2.36 (3H, s), 2.8-4.3 (2H, m), 4.49 (2H, dd, J=1.7, 10.1 Hz),
5.4-5.6 (1H, m), 6.7-7.1 (2H#, m), 7.1-7.5 (7H, m), 7.54 (1H, s),
9.79 (1H, br) .




3.01.31 7 3.10.76 8 3.3 at least 7.1* 9 3.3 at least 7.4* 10 3.4 at
| east 6.5* Tris buffer

WO 2007/074915 PCT/IP2006/326311
-48-
Exg@gle 27
: O,ﬁ-ocngcnzcn
0
L e
-~
0 10 _
HOCH,CH4CN N
0 0 CHy 0 0 CH
HsC N HyC X
(@)

A 3.0 g quantity (6.7 mmol) of tolvaptan (compound (2})
5 were added in small portibns to a pyridine solution - (15 ml) of
3.8 ml (20 mmol) of diphenyl phosphite, and the obtained mixture
was stirred at room temperature for 0.5 hours. To this mixture
was added 2.8 ml (40 mmol) of 3-hydroxypropionitrile, and
stirring was performed at room temperature for 0.5 hours. To the
10 obtained reaction mixture was added 1 N hydrochloric acid, and
extraction was performed with ethyl acetate. The ethyl acetate
. Jayer was washed with water, dried over sodium sulfate, and then
filtered, and the filtrate was concentrated. The obtained residue
was purified by silica gel columﬁ chromatography (ethyl acetate :
15 methanol = 100 : 0 — 10 : 1). The purified product was
- concentrated under reduced pressure.- to give 2.8 g of white

amorphous solid target compound.

Yield: 75%
'H-NMR (Toluene-ds, 100 °C} & ppm : 1.4-2.0 (6H, m), 2.33 (3H, s),
20 2.40 (3H, s), 3.1-3.8 (4H, m}, 5.40 (0.5H, d, J = 3.1Hz), 5.3-5.4
(14, m), 6.5-6.7 (1H, m), 6.7-6.9 (1H, m), 6.9~7.2 {(6H, m), 7.2-
7.5 (2H, m), 7.76 (0.5H, d, J = 8.5 Hz)




8 2.90.74 9 3.4 at least 6.3* Gtric acid buffer 8 4.2 at |east 8.3*
Sodi um hydr ogencar bonate buffer 8 3.1 at least 7.1* *Sanple having a
solubility so high that crystals could not be added in excess 15 Test

Exanpl e 2 wo 2007074915 PCT/IP2006/326311
-4 9 —
Example 28
: OH
0" E-OCH:CHzCN 0 ,}%-OCHzCHzCN
Cl Cl >
e — e
N N
0 0 CH; 0 0 CHs
N C N
HiC . Hs g

A 0.115 g quantity (3.6 mmol) of sulfur was added to a
5 pyridine solution (10 ml) of 1.0 g (1.8 mmol) of the compound of
Example 27, and the obtained mixture was 'stirred at room
temperature for 2 hours. To this mixture was added 1 N
hydrochloric acid, and extraction was performed with ethyl
acetate. The ethyl acetate layer was dried over sodium sulfate
10 and then filtered, and the filtrate was concentrated. The
obtained residue was purified by silica gel column chromatography
: (ethyl acetate : methanol = 100 : 0 — B5 : 15). The purified
product was concentrated under reduced pressure to give 0.91 g of
white amorphous solid target compound.
15 Yield: 85% |
lH-NMR (DMéO-ds, 100 °C) d ppm : 1.6-1.9 (3H, m), 2.0-2.3 (lﬂ, m),
2.10 (3H, m), 2.36 (6H, s), 2.3-4.2 (2H, m), 2.7-2.8 (2H, m),
3.9-4.2 (2H, m), 5.5-5.8 (1H, m), 6.7-6.9 (1H, m), 7.0-7.4 (7H,
m), 7.4-7.5 (1H, m), 7.56 (1H, s), 7.7-7.8 (0.3H, m), 8.5-8.6 (m,
20 0.7H), 9.76 (1H, br)




Solubility of salt of conmpound (1) A suitabl e anmobunt of test
conpound is added to a test tube, and 2.5 m of water is added thereto.
After shaking at 37C for 30 minutes, the mxture is filtered through a
0.45-m 20 ilter, and 0.5 m of the filtrate
wei ghed. ﬁgﬁgﬁﬁﬁgﬁﬁie is added thereto to nake exactl¢h§6&§§%k%%§parlng a
test solution (dilution ratio: 100-fol d)sg-Approximately 5 ng of free-form
aut hentic sanple is accurately wei ghed, and acetonitrile is added
thereto to rExempdaa®d |y 50 M. A2 m of 25 this liquid is accurately
wei ghed, and nobile phase is added WO 2007/074915PCJ/JP2006/ 326311 - 53-
thereto to nake exactlhzfzo m, preparing a standard lution (equival ent
to 10 pg/m). By lio @0H:CHyeN ogr aphy under the fQJﬁ-EDNi ng conditions, 20
pl of both the test .ogution and standard sol uti orf % e tested to obtaln t he
peak areas Al.a 3 of the test soluti@ xdard sol ution
Concentration ( W\ l At/ As x 200 W:
wei ghed anmount ¢ hgnti ¢ sapte—rg»10 Te sQndytions Detection:
ul traviol et absorptlon photoneter (Measurenment wavel ength: 254 nm) Col um:
TOSOH TSKgel ODS- 802 g cm) Col um % [ urezoconahant

C

t enper at ure of app oxi Wbbi | e phase:
cid = 500/509/ , /mn
| Ol

wat er/ acetonitril elﬂté
Tabl e 2 Test conpou

A 300 mg quantity (0.5 mmol) of the compound of Example
5 28 was added to 5 ml of. 28% aqueous ammonia, and the obtained
mixture was stirred at room temperature for three days. To this
mixture was added 1 N hydrochloric acid. The precipitated solids
were collected by filtration and then dried to give 100 mg of
white powdery target compound.
10 Yield: 37%
'H-NMR (Pyridine~ds-D,0, 90 °C) & ppm : 1.6-2.4 (4H, m), 2.43 (3H,
.8}, 2.53 (3H, s), 2.8-4.3 (2H, m), 5.1-5.4 (1H, m), 6.8-7.3 (6H,
m), 7.4-7.7 (2H, m), 7.7-8.1 (2H, m)

11": Example 30
(I)CH3
Ci cn-*gzo cl )0
] —
N CH30H N
0 0 CH OQD\ 0 CH
HaC
o Y0

@

A 0.62 ml quantity (6.6 mmol) of phosphorus oxychloride




(Exanple No.) ' Solubility (Wv% 5 >0.1 7 >0.1 8 >0.1 11 .>0.1 16 >0.1 17
>0.1 20 >0.1 31. >0.1

WO 2007/074915 PCT/IP2006/326311
- —51- .
and 0.92 ml (6.6 mmol) of triethylamine were added under a
nitrogen stream to tetrahydrofuran (THF) (5 ml). The obtained
mixture was cooled in an ice-methanol bath. A THF solution (10
ml) of 1.0 g (2.2 mmol) of tolvaptan {(compound -(2)) was- then
5 added dropwise thereto, and stirring'was’performed at the same
temperature for 30 minutes. To this mixture were added 2.8 ml (20
mmol) ©f triethylamine and 1.1 ml (26.4 mmol) of methanol, and
stirring was performed for 30 minutes. Water was added to the
obtained reaction mixture, and extraction was performed with
10 ethyl acetate. The ethyl acetate layer was dried over sodium
sulfate and then filtered, and the filtrate was concentrated. The
obtained residue was purified by silica gel column chromatography
(ethyl acetate : methanol = 100 : 0 =-» 80 : 20). The purified
product was concentrated under reduced pressure, and the residue
15  was fecrystallized from water-containing methanol to give 400 mg
of white powdery target compound.
Yield: 33%
‘H-NMR (DMSO-dg, 100 °C) & ppm : 1.7-2.2 (4H, m), 2.36 (6H, s},
2.8-4.3 (2H, m), 3.71 (6H, dd, J = 10.2, 1l1.1Hz), 5.5-5.6 (1lH, m),
20 .6.8-7.1 (2H, m), 7.1-7.5 (7H, m}, 7.58 (1H, s), 9.80 (1H, br) .-

Test Example 1

Solubility of compound (1lb)
Compound (lb) as obtained in Example 3 or 4 was added

25 in excess to 0.1 N sodium phosphate_buffer {pH 5, pH 6, pH 7, pH
8, pH 9, or pH 10), 0.1 N Tris/HCl buffer (pH 8 or pH 9), 0.1 N
sodium hydrogencarbonate/HCl buffer (pH' 8) or 0.1 N sodium
citrate buffer (pH 8), and then shaken at room temperature for 16
days. If the test compound dissolved even after about 6 to about

30 B w/v%'had been added thereto, no further test compound was added.

, Each. solution was filtered through a 0.45-puum filter,
and then, under the following HPLC conditions, the solubility of
compound (lb) was determined by absolute calibration.

35 HPLC conditions




20 Test Exanple 3 Solubility of tolvaptan Tol vaptan was added in
excess to Britton-Robinson buffer (pH 2, pH 7, or pH 12) or purified water,
and then shaken 25 at 25 C 1 C for 4 hours. Each solution was filtered

t hrough a d then, using HPLC, the solubility an was
quantified&gg&goso ute callbratlon WD 2007/ 074915PCTY é@ﬂ%@%%%ﬁ 11 -54-
Table 3 Solubility of tolvaptan in Brltt%yl Robi nson buffer and purified
wat er Sol vent Solubility of tolvaptan (wWv% Wter 0.00002 pH 2 0.00002 pH

7 - Detection: ultraviolet absorption photometer
(measurement wavelength: 254 nm)
Column: YMC (ODS) AM~302 (4.6 x 150 rum)
Column temperature: constant temperature of approximately' 25°C
5 Eluate: acetonitrile/water/phosphoric acid = 450/550/1
Flow rate: 1 ml/min

Injection volume: 10 ul

Table 1
10 . Solubility of compound {lb} in buffer solution
(room temperature)
Scolvent pﬁ before pH after :glugii;t¥1gf
(100 mM buffer) dissolution | dissolution e
. (w/v%)
5 3.0 0.58
6 3.0 1.31
. 7 3.1 0.76
hosph buff -
Sodium phosphate buffer 8 3.3 at least 7.1
9 3.3 at least 7.47
10 3.4 at least 6.5
. 8 2.9 0.74
Tris buffer 9 3.4 at least 6.3
Citric acid buffer 8 4,2 at least 8.3
Seodium hydrogencarbonate . ' x
buffer . 8 3.1 at least 7.1

*Sample having a solubility so high that crystals could not be

added in excess

15 Test Example 2
Solubility of salt of compound (1}

A suitable amount of test compouﬂd_is added to a test
tube, and 2.5 ml of water is added thereto. After shaking at 37°C
for 30 minutes, the mixture is filtered through a 0.45-um

20 membrane filte;, and 0.5 ml of the filtrate is accurately weighed.
Mobile phase is added thereto to make exactly 50 ml, preparing a
test solution (dilution ratio: 100-fold). Approximately 5 mg of )
free-form authentic sample is accurately weighed, and
acetonitrile is added thereto to make exactly 50 ml. A 2 ml of

25 this liquid is accurately weighed, and mobile phase is added




0.00003 pH 12 0.00002 5 Test Exanple 4 Serum concentration of tolvaptan
in female rats after tail-vein admnistration of a conpound (Ib) solution
Experi ment net hod 10A sol ution of conpound (1b) (equivalent to 1 ng of

t ol vapt an sol ution) was prepared. Table 4 Fo }%ﬁb (n 1 m)
Anount (mw&o%og%% (I'b) 1.0* Sodi um di hydrogenphosphi’gglI | @%?éke 0.79

-53~
thereto to make exactly 20 ml, preparing a standard solution
(equivalent to 10 ug/ml). By liquid chromatography unaer the
following conditions, 20 ul of both the test solution and
standard solution are tested to obtain the peak areas At and As
5 of the test solution and standard solition.

Concentration (ug/ml)= Ws/5 x 10 x At/As x 100 = Ws x At/As x 200
Ws: weighed amount of authentic sample (mg)

10 Test conditions

Detection: ultraviolet absorption photometer

{measurement wavelength: 254 nm)

Column: TOSOH TSKgel ODS-80Ts (0.46 cm x 15 cm)

Column temperature: constant temperature of approximately 40°C
15 Mbbilé phase: water/acetonitrile/triflucrcacetic acid =

500/500/1 '
Flow rate: 1 ml/min

Table 2
ngzmgingg?? Solubility (w/v%)
. 5 > 0.1
7 > 0.1
8 > 0.1
11 > 0.1
16 > 0.1
17 > 0.1
20 >‘0.1
31 > 0.1

20
Test Example 3
Scolubility of_tolvaptan
Tolvaptan was added in excess to Britton-Robinson

buffer (pH 2, pH 7, or pH 12) or purified water, and then shakéh

25 at 25 ° % 1 °C for 4 hours. Each solution was filtered through a
filter, and then, using HPLC, the sélubility of tolvaptan was
quantified by absolute calibration. - '




Manni tol 50 Sodi um hydroxi de Suitable amount to adjust to pH 7.0 Water for
I njection Suitable amount * Anpbunt equivalent to 1.0 ng of tolvaptan per
m of solution Preparation nethod A 79 ng quantity of sodium

di ydr ogen j hydrate and 5 g of mannitol were d] | v I.n about 90
m of wat 2?8?@%?%%& i on. A sodium hydroxi de sol uti ogﬂéﬁ 2‘5’38@8% her et o,
and a 20 solution of pH 7 was prepared._d{gonpound (1b) -equivalent to 100 ny
of tolvaptan was dissolved in‘this solution. A sodium hydroxide solution
was added thereto, and the pH was adjusted to 7. Injection salvent was
added to the obtained solution to mak&&bgt j‘d and sterilefiltration was
performed with a 0.2-mfilter to 25 p e a solution of conpound (| b)
(equivalent to 1 ngodbbildltyapf arolyeptan iof Bsbttdn-BobinsodObuffer

2007/ 074915PCT/ JP2006/ 326311 - 55- nd vurified. JQ&%: solution was rapidly

adm nistered to f A€ t 1 ng of
tol vaptan is produced pSPl¥eRtaf bhodySeatbdiity of ¥piyaptang (WY | bl ood was

collected fromthe jugul Hats&mein under |ight etByd0Wher 5 anesthesia, and
serum concentration_of t@Haptan whs det erni ned- @O0 gh- speed i quid
chromat ography (HALC). TR Fesults|are shown i8.FdP3re 1.
Tol vaptan was initlially pgiétlcted fijve m nutes @fQd02t he intravemnous
adm ni stgati on of a solution of conpound (1b) to 10 fenale rats. This

i ndi cat es t%%%tch%32d4 (I'b) is rapidly :

Serum concentraticn of teolvaptan in female rats after tail-vein

administration of a compound (1b) solution

Experiment method _ _
10 A solution of compound (1b} (equivalent to 1 mg of

tolvaptan per ml of solution) was prepared.
Table 4
Formulation (in 1 ml)
. Amount (mg)
Compound {1b) 1.0°
Sodium dihydrogenphosphate 0.79
‘dihydrate 2T
Mannitol L 50
Sodium hydroxide Suitable amount to adjust to pH 7.0
Water for Injection Suitable amount

* Amount equivalent to 1.0 mg of tol#aptan per ml of solution
15 ' ‘
Preparaticn method
A 79 mg quantity of sodium'dihydrogenphosphatedihydrate
and 5 g of mannitol were dissolved in about 90 ml of water for
injection. A sodium hydroxide solution was added thereto, and a
20 solution of pH 7 was prepared. Compbund (1b) equivalent to 100 mg
of tolvaptan was dissolved in this solution. A sodium hydroxide
solution was added thereto, and the pH was adjusted to 7.
Iﬁjection solvent was added to the obtained solution to make 100
ml, and sterile filtration was performed with a 0.2-pm filter to
25 prepare a solution of compound (lb) (equivalent to 1 mg of
tolvaptan per ml of solution). '




hydrol yzed into tolvaptan in. rats. Test Exanple 5 ~Serum concentration
of tolvaptan in female rats after oral 15 admi nistration of a conpound (IDb)
sol ution Experinent nethod A sol ution of compound (I b)

(equi val emvotzoordprsg of tol vaptan per m of sol ution) pppgpiesepRedied. 20
Table 5 Fornulation (in 1 nm) Anmount (nmg) Conpound (Ib) 0.4* Sodium
hydr ogencar bonate 2 Sodi um hydroxi de Sut+3®bl e amount (pH 9.1) Water for

| nj ecti on Suitabl e anpunt
J This solution was rapidly administered to female rats

via the tail vein at a dose such that 1 mg of tolvaptan is
produced per kg of body weight. From time to time, blood was
collected from the Jjugular vein under 1light ethyl ‘ether
5 anesthesia, and serum concentration of télvaptan was determined
by high-speed liquid chromatography (HPLC).
The results are shown in Figure 1.
. Tolvaptan was initially detected five minutes after the
intravenous administration of a solution of compound (lb) ‘to
10 female rats. This indicates that compound (lb) is rapidly
hydrolyzed into tolvaptan in. rats.

Test Example 5

Serum concentration of tolvaptan in female rats -after oral

15 administration of a compound (lb) solution

Experiment method
A solution of compound (1b) (equivalent to 0.4 mg of
tolvaptan per ml of solution) was prepared.

20
i Table 5
Formulation (in 1 ml)
Amount (mg)
Compound (lb) 0.4
Sodium hydrogencarbonate 2
Sodium hydroxide Suitable amount (pH 9.1)
Water for Injection Suitable amount

* Amount equivalent to 0.4 mg of tolvaptan per ml of solution

25 Preparation method
A 1 g quantity' of sodium hydrogencarbonate was
dissolved in about 400 mli of water for injection. A sodium
hydroxide solution was added thereto to adjust the pH to 9.0, and
water for injection was added thereto, preparing 500 ml of 0.2%
30 sodium hydrogencarbonate solution. An 89 ul ‘quantity of 1 N
sodium hydroxide solution and compound: (1b) equivalent to 20 mg




* Amount equivalent to 0.4 ng of tolvaptan per m of solution 25
Preparation nethod A 1 g quantity of sodi um hydrogencar bonate was di ssol ved
in about 400 m of water for injection. A sodium hYdroxide solution was

added therghQodrrf@gd ust the pHto 9.0, and water for ig | added
thereto, preparing 500 m| of 0.2% 30 sodium hydrogenc%%@'gﬁrzlgot%}é solution. An

89 | quantity of 1 N sodium hydroxide soldifion and conpound (1lb) equival ent
to 20 ng WD 2007/ 074915PCT/ JP2006/ 326311 -56- of tol vaptan were added to
about 40 M of tdivapQar%weedi @adeydregambeat bavatnl sef uthO$ angs dssapimwved. A

0. 2% sodi um hydr ogencar bonat e sol ution s further, added thereto tg. make 50
n, thereby hﬁaég:ﬁg%crﬁ%gng%‘? ut TR co un‘%ls(sf)gye‘f'equi gﬁl ntzgtosgg’d‘?“h Ny
of tol vapt arhydepgencagbosatait sallntiofheapHwfthehi sdded utheaetoato Smdke T4 s
solution is gal wplution A’ _h ' - com - dr .
t ol vapt an pg\ﬁldettﬁgﬁﬁl vé#%hfgﬁr% 80%?%““3’?&% g’lrfygpt anlfndv\h(iu@ﬁ %@%Fg%gfgd) in a
simlar fanrfed 1§ ¢ HedvarBanpiperony Fadeplation) .- AThevpdl ofispuimdsaliti®0 m

of water forasnber! i ffid RodubMf8lsakm 18y #351ucibhsas YaheRssaeas diluted
three-fold with water for injection, preparing a suspension of spray-dried
powder equivalent to 0.4 ng of tolvaptan per m of suspension. This

suspension is calledn” gpepphriiies Bolvgitehngbh@r dfiivalent to 60THE& of

char act e SERLEBTArso PhL b, 1A. RAEPSTEH RSt GBI VBT L @tPLe & (Body
wei ght aboutTr1699-P12uhi-a) wead shepandeastiad 50 anl adbuiatéd hatirimjeetioriged as
forced o al SaBSRE BT CsEe o AUT8 SORRESTET BrLCaaRr SOER BI A dose
of 2.5 m /kgabér bty ingegtiion, ppoepaiing 4 susrehsiot \wpispraypeirikd péwdeady
othyl ethor “Shoct i Ropor todfodh ,Fapfledd R 18 L0 R Boek g1 gy (sl | 01
concent r at | GHsPesiEs| bapraddedetuspension Bdhereingfher UPLC- M5/ M5 (Waters) .
15 '
The following tests were performed in order to examine
the oral absorption charéctéristics of Solution A and Suspension
B. Wistar female rats (body weight ab;::«ut 160 g) which had been
fasted for about 18 hours were used as test animals. Solution A
20 and Suspension B 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 ethyl ether anesthesia periodically after dosing,
25 and the serum concentrations of tolvaptan were determined by
using UPLC-MS/MS (Waters). )
The obtained results are shown in Fig. 2 and Table 6.
Fig. 2 shows the serum concentraﬁiqn-tjine prefiles of tolvaptan

after an oral administration of Solution A and suspension B (n =

30 4). Table 6 shows the mean of the pharmacokinetic parameter
values {n = 4). The parameters in Table 6 have the following
meanings. i

AUCgny: area under the serum concentration-time curve for up to 8

35 hours after administration (nghr/ml)




The obtained results are shown in Fig. 2 and Table 6. Fig. 2 shows the
serum concentration-tinme profiles of tolvaptan after an oral adm nistration
of Solution A and suspension B (n = 30 4). Table 6 shows the nean of the
phar macokiwetdoeopersamet er val ues (n = 4 ). The par anetreTaiPzove3mbile 6 have
the foll ow ng nmeanings. WO 2007/ 074915PCT/ JP2006/ 326311 -57- AUC..: area
under the serum concentrati on t| me curveé¥or up to an infinite tine
after adm nistration ( CM : maxi ser m concentration (ng/m)
T PO LA 2R (Ul R i TS S o nce " 9 (0T
result, it was conhifinixd thaé dftet sdeinickpativm Qﬁg-ﬁgmmgund (1b) (Sol ution
A) takes a i?“rte EE{B r}‘F hum concentration than the
suspensi on 0O sprg“f/l;‘ ri ede'gf&ﬁvap g’f%% /(?jrﬁ B), and also leads to
great er maxiTaatm sénmmmreemdmeraaxnmr(@ﬁm C@néequgpnaﬂ@as under the
serum cogcentration-tine curve (AUCm, AUC ). Table 6 AUC 84 (nghr/nm) C
(ng/nmL) T (hr)

As a result, it was confirmed that that the solution of
compound (Ib) (Solution A) takes a shorter time to reach the
ma;ximum serum concentration than the suspension of spray-dried
tolvaptan (Suspension B), and alsoc leads to greater maximum serum

10 concentration {Crax) and larger areas under the serum

concentration-time curve (AUCg.., AUC.).

Table 6
AUC;, Conx Toax AUCx»
(ng-hr/mL) (ng/mL) (hr) (ng-hr/mL)
. SolutionA 217.5 610 13 230.1
Suspension B 73.2 26.4 15 76.1
15 These results revealed that when administered in \iivo,

the compound of the present - invention, compound (1b) in
particular, increases absorption even more than conventional
absorption - improvement by amorphization, and consequently
_ improves biocavailability of tolvaptan.'
20
Preparation Example 1

A 79 mg quantity of sodium dihydrogenphosphate-dihydrate
and 3 g of mannitol were dissolved in about 90 ml of injection
solvent. A sodium hydroxide solution was added thereto, preparing

25 a solution of pH 7. Compound (lb) equivalent to 100 mg of
tolvaptan was added to this solution. A sodium hydroxide solution
was added thereto, adjus.ting the pH to 7. Injection solvent was
added to the obtained solution to make 100 ml, and sterile

filtration was performed using a 0.2-pm filter to give an




AUCce (ng-lu/m) Sol utionA Suspension B 217.5 73.2 61.0 26.4 1.3 1.5 230.1
76.1 15These results reveal ed that when adm nistered in Vivo, the conpound

of the present invention, conmpound (lb) in particular, increases

absor pti oRy@y®AefRiL than conventional absorption- i npgEMIRRE2EY
anor phi zati on, and consequently inproves bioavailability of tolvaptan. 20

Preparation Exanple 1 A 79 ng quantity_ - sodi um
di hydr ogenphosphat edi hydrate and 5 g of mannitol were dissolved in about 90
m of injectindaction of the present invention containing compound (1b)

{equivalent to 1 mg of tolvaptan per ml of injection).

Preparation Example 2

S A 79 mg of sodium dihydrogenphosphate-dihydrate and 5 g
mannitol were dissolved in about 90 ml of injection solvent. A
sodium hydroxide solution was added thereto, preparing a solution
pH of 7.5. Compound (1b) equivalent to 10 mg of tolvaptan was
dissclved in the solution. _Injection solvent was added, to the

10 obtained solution to make 100 ml, and sterile filtration was
performed with a 0.2-pm filter to prepare an injection of the
present invention containing compound (1lb) ({equivalent to 0.1 mg

tolvaptan per ml of injection).

15 Prepération Example 3
A 380 mg quantity of trisodium phosphatedodecahydrate and
4 g of mannitol were dissclved in about 90 ml of injection
solvent. Compound (lb) equivalent to 100 mg, 300 mg or 1000 mg of
tolvaptan was dissolved in the obtained solution. When dissolving

20 .compound (1b) equivalent to 1000 mg of tolvaptan, a sodium
hydroxide solution was added to improve the solubility. The pH of
each obtained solution was adjﬁsted to 8 to 9 with sodium
hydroxide or hydrochloric acid, and an injecfion soclvent was
added thereto to make 100 ml. The obtained solution was sterile-

25 filtered through a 0.2-um filter, preparing injections of the
present invention containing compound (lb) (equivalent to 1 mg, 3
mg or 10 mg of tolvaptan.per ml of injection).




sol vent. A sodium hydroxi de solution was added thereto, preparing 25 a
solution of pH 7. Conpound (Ib) equivalent to 100 ng of tolvaptan was added
to this solution. A sodium hydroxi de solution was added thereto, adjusting
the pHto 7. Injection solvent was added to the obtained solution to nmake
100 M, and sterile filtration was pes$ornmed using a 0.2-pmfilter to give
an WD 2007/ 074915PCT/ JP2006/ 326311 -58- injection of the present invention
cont ai ni ng conpound (Ib) (equivalent to 1 ng of tolvaptan per m of
injection). Preparation Exanple 2 d&unids ng of sodi um

di hydr ogenphosphat edi hydrate and 5 g mannitol were dissolved in about 90 mi
of injection solvent. A sodium hydroxide solution was added thereto,
preparing a sal.ution penebaZepin&orgmampthrd brepassypt &t Uy 48n88a Of

"tol vaptan was dissolved in the solution. Injection solvent was added to
the 10 obCZMHEA &bl ution to make 100 m, and sterile filtration was
performed with a 0.2-pmfilter tg prepare an injection of the present

i nvention containing conpoumlgj (equivalent to 0.1 ng tol vaptan per n

of injection). 15 Preparati dh |[Edanple 3 A 380 ng quantity of
trisodi um phosphat dedecahydria and 4 g of mannitol were dissolved in about
90 m of injection so by” Conpound (1b) equivalent to 100 ng, 300 ngy or

ed in the obtained solution. Wen

ivalent to 1000 ngy tol vaptan, a sodi um
hydr oxi de sol uti on was added to i nprove the solubility. The pH of each
obt ai ned sol ution was adj st 3 9 wefggh sodi um hydroxi de or

hydrochl oric acid, and an inj was added thereto to make 100
m . The obtained sol ution pgs d tered through a 0.2-pmfilter,
preparing injections.of the present § cont ai ni ng conpound (| b)
(equivalent to 1 ng, 3 ng or 10 ng of tolweptan. per m of injection).

1000 ng of tol vaptan

or a salt thereof,
wherein R represents a hydroxy group; erepresents

a hydrogen atom; and X represents an oxygen atom.

2. A  pharmaceutical composition comprising a
benzoazepine compound of claim 1 or a pharmaceutically
acceptable salt thereof, together with a pharmaceutically

acceptable diluent and/or carrier.

3. A pharmaceutical composition according to claim 2,
for use as a vasodilator, hypotensor, aquaretic agent, PKD,

or platelet aggregation inhibitor.

4, An aqueous solution composition comprising a
benzoazepine compound of claim 1 or a pharmaceutically

acceptable salt thereof,

5. An aqueous solution composition according to claim
4, comprising a benzoazepine compound of claim 1 or a

pharmaceutically acceptable salt thereof, together with a




- 59 - CLAIMS 1. A benzoazepi ne conpound represented by general fornmula (1)
or a salt thereof, wherein R represents a hydroxy group; RL
represents a hydrogen atom and X represents an oxygen atom 2. A
pharmaceutical conposition conprising a benzoazepi ne conpound of claim1l or
a pharmaceutically acceptable salt Lhﬁéegf, together wth a

phar maceutical |y acceptabl e diluent and/or carrier. 3. A
pharmaceutical conposition according to claim2, for use as a vasodil ator
hypotenso%,fg uaretic agent, PKD, or platel et aggregation inhibitor.

4. An aquidBtisthol GEP bR sF95%n %BﬁpﬁpéFﬁbl b&R2B&2Epi ABIcHMPSHnd of
claim1 oisaipheieremau icFalany ingeepiak| e salt thereof. 5. An aqueous
sol ution conposition according to claim4, conprising a benzoazepi ne
conpound of claim 1l or a pharmaceutically acceptable salt thereof, together
wtha - 00 - gbUlARTaqhSGLON 8106 40 MmA diRPGlI80. 58V ER! 1800 whi ch
isin the formof an I1ijection. 6. "An aqueous sol' Ut Fon conposition
accor di ngPt of witdian Sompbyishar sopiradimgter pH adj uster.




