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SPECI FI CATI ON STABLE EMULSI ON COMPQCSI TI ON T(r)chni ca

Field The present invention relates to an enul sion

conmposition s having inproved stability. Background

Art WD 99/46242 describes that a conpound represented

by the formula (i): 0O §&epEcirocAehbN)” A R (laa)

SQZI G -pr [wherein R represents an aliphatic

hydr ocar bon gr oupsTRBLE CERULSIORVCORPOSDELIONUENt S, an

aromati ¢ hydrocarbon group optionally having

substituents, a heterocyethwigabupiexdoptional ly

havi ng substituents, a group represented by the ‘

f or mufae pEREehthéngentRbnr eplesest $ca any drmodericat @omposition

or an aliphatic hydrocarbon group optionally having
havbryi imprevgdostabiyibvp represented by the fornul a:

Rib i NWNRi~ 20 (wherein RLb represents a hydrogen

atomor an aliphatic hpackgrovmd dadup optionally

having. substituents, Rlo is same or different from

R b P40 hg Herenibesntbrt an aprpRupdcrepresented by the

hydrocarpon group optionally having substituents), R
f?%%?%%r&%bnts a hydrogen atom or an aliphatic

hydr ocarbon group, or Rand R are joined to forma

bond, ring A&ii a cycl oal kene

(cHz)GI RU (laa)
SON —Ar

[wherein R represents an aliphatic hydrocarbon group
optionally having substituents, an aromatic hydrocarbon group
optionally having substituents, a heterocyclic group
optionally having substituents, a group represented by the
formula: -OR' (wherein R' represents a hydrogen atom or an
aliphatic hydrocarbon group optiocnally having substituents) or

a group represented by the formula:

W,
R

(wherein R™ represents a hydrogen atom or an aliphatic
hydrocarbon group optionally having substituents, R is same
or different from R'™, and is a hydrogen atom or an aliphatic
hydrocarbon group optionally having substituents), R°
represents a hydrogen atom or an aliphatic hydrocarbon group,
or R and R® are joined to form a bond, ring A is a cycloalkene
substituted by 1 to 4 substituent(s) selected from (1) an

aliphatic hydrocarbon group cptionally having substituents,
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substituted by 1 to 4 substituents) selected from (1)
an aliphatic hydrocarbon group optionally having
substituents, 1 (2) an aromatic hydrocarbon group
optionally having substituents, (3) a group
(2epagsenbRdt DY hiQrbesappba: gr&d opwhehelNyRbaving
represents the sane neani ng as nenti oned above) and
s(¥st athahogen (3 o) gAbupepepsesbatal BYOHRki Eormula: —-OR?
hydr ocarbon s group optionally having substituents, a
(grenein eRY astebrins tHe Jamanmean{dys mént taredealbove)
group represented by the fornula: 10 (CH2)~ A or a
and o(h) reprabegerdabymi hir f pepnéaent § Ceid) ardmésiandydrocarbon
represents an integer of 1 to 4), and a conpound
grepp esehi ool by thaving nskls¢ithends, ~a R (EpiZpsented by
(I e) 20 ~~ -Ar wherein Rrepresents an aliphatic
thg dfeemitbdn group optionally having substituents, an
aromati ¢ pydrocarbon group optionally having
subst j tuente, a heterocyclic group optionally having
subs it ehtls, a group represented by the 2s fornula
-ORla ( fe™n RS8 represents a hydrogen atom or an

al i phatic hydrocarbon group optional%x havi ng
§ &, % diepresented by the formula:

=

Or a group represented by the formula:

"0

and n represents an integer of 1 to 4}, and a compound

represented by the formula (ii):

2
N e
©, i o (le)
SON —ar'

wherein R represents an aliphatic hydrocarbon group
opticnally having substituents, an aromatic hydrocarbon group
optionally having substituents, a heterocyclic group
optionally‘having substituents, a group represented by the
formula -OR!® (wherein R!? represents a hydrogen atom or an
aliphatic hydrocarbon group optionélly having substituents) or

& group represented by the formula:
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a group represented by the fornmula: 2 Rla N~Rm
(wherein R a represents the sane neani ng as defi ned
above, R b is same with or different fromR a, a
hydrqgéh atomor an aliphatic hydrocarbon group
opti%ﬂ§$ly havi ng substituents), s Ra represents a
hydr ogen atom or an aliphatic hydrocarbon group, or

Ra angnBReahertoi Agskd 18 Mife bosfe Méanikgreseatsined above,
an aromati c hydrocarbon group optionally having

RISULStdIENt Shh Gt W OUe FEPE esedth erf*hyat heakegetl atom or an
)" 10 can be a group represented by the fornul a:

(CH
al(igéiaaic\ hQHrecair®en eRLes epitddnal lyhdaidmulsabstituents),
(CF1Z)~ and n represents an integer of 1 to 4], or a

RS aldpridmiranf and/drogumditen tdweraofahigea i ¢ rhydox¢agbon
(NO) production-inhibiting 'effect and an inhibitory

grefubecbror*t srd pR¥ductel goivfedtd Hidmmeatond cBdkrapsesents
such as TNF-a, IL-1, IL-6 and the like, and are

anusebmatds hydroghybent igrcapd optienaidy ihevidgentsubstituents,

agai nst the diseases including cardi ac di seases,

a gupopnmepsedestadedy tihef [formalarty di seases, central
nervous system di seases, infectious di seases, sepsis,
sept i Ck and the like. 2s This publication also
descfllthes) that an oily injection can be produced by
di ssol™wng~ suspending or enulsifying this conpound

in a vegetable oil or propyl ene gl ycol Pat ent
can be a %roup represené%d %§ the %54mulé:

ol
(CHy),

or a group represented by the formula:

and n represents an integer of 1 to 4], or a salt thereof and
a prodrug thereof have nitric oxide (NO) production-inhibiting
effect and an inhibitory effect on the production of
inflammatory cytokines such as TNF-a, IL-1, IL-6 and the like,
and are useful as a prophylactic and therapeutic agent against
the diseases including cardiac diseases, autoimmune diseases,
inflammatory diseases, central nervous system diseases,
infectious diseases, sepsis, septic shock and the like.

This publication also describes that an oily injection
can be produced by dissolving, suspending or emulsifying this
compound in a vegetable o0il or propylene glycol (Patent

Document 1).
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Docunent 1). 3 Also, WD 01/10626 describes that a

conpound represented by the formula: 0 CR (~z)m

(1) X (r)~ s ZCHZ)~ SQZ Y-Ar [wherein Rl represents

an al i phatic hydrocarbon group optionally having

SUbShEUENyD. 0a1Y 13B2FRHeE P HeRC #MRN Jictpound represented

optionally having substituents, a heterocyclic group
byoRhieOFalrny:13avi ng substituents, a group represented by

the io formula: OR18 (wherein R a represents a

hydrogen afom or an aliphatic hydrocarbon group

opti gpall ckali ng substituents) or a group
repr ffed by the formula: Rlb (IN~~~ (a) is (wherein
Rb & are, same or different fromeach other and

repr eseten °$@Bngen atom or an aliphatic hydrocarbon
group optionally having substituents), X represents a
net hyvbaeegnoBp, represeniye amt hiphatitf hydaecarbon gnoup
- oxygen atom Y represents an optionally substituted
opfdPR{léehgvdng 2obstisnespsional ayongisid hindgpcarbon group
niitrogen atom a ring Ais a5 to 8 nenbered ring
op&apnégém pammhép@%%pﬁp@tsed apyetegeayclic group
sybstituents) selected from (1) an aliphatic

OPR{AR8eaYbBRAViGAoSHLEEHRAMSY RaFrRyPs IFdEessaTes hypthe

an aronati drocarhon group optionall,y havin
20ZHHLRF{ DBt S(WHEHE LT OF UpeBEe ekt 8sanpuatBgetngton or an
a1§8£2E581h55%o QQEE%Igrgépr%B%?%%g&iyahaving substituents) or

a group represented by the formula:

1b
AR

N\R1c

(wherein R and R!® are same or different from each other

(a)

and represent a hydrogen atom or an aliphatic hydroéarbon
group optionally having substituents), X represents a
methylene group, a nitrogen atom, a sulfur atom, or an oxygen
atom, Y represents an optionally substituted methylene group

or an optionally substituted nitrogen atom, a ring A is a 5 to

- 8 membered ring optionally further substituted by 1 to 4

substituent (s) selected from (1) an aliphatic hydrocarbon

'group opticnally having substituents, (2) an aromatic

hydrocarbon group optionally having substituents, (3) a group
represented by the formula: OR? (whereih R? represents a
hydrogen atom or an aliphatic hydrocarbon group optionally
having substituents) and {4) a halogen atom, Ar represents an

aromatic hydrocarbon group optionally having substituents, a

4



hydrogen atom or an aliphatic hydrocarbon group
optionally having substituents) and (4) a hal ogen
atom Ar represents an aronatic hydrocarbon group

optionally having substituents, 4 group represented
gbduﬁhﬁef@égehﬂed wlehe f@}mu%a ~'" 1)n can be a group

repres by the fornul a: (~z)nr (bl) ~CHZ)~ or

a grd h presented by the forn@ia: {giZ~ | tb2)

X~~Z)K1g represents an integ of 0to 2, n

repres fitd an integer of 1 to 3, and sumof mand n

is 4 or less.. Wiere X is a nethylene group, Y
craarprl:esemtgsrcmp QrEp i ted Ubstiiat Bstmuks hyl ene
grouqé{ salt thereof and a prodrug thereof have
nitri iﬁ%[g? (NO) production-ingjbiting effect and an
isin ry effect on the productlon of i nflammtory
cyt oki n such as TNF-a,, IL-1, IL-6 and the liKke,
and are useful as a prophylactic and therapeutic
O Aitai TRRreIrnttid dug dshe | fetmglay cardi ac
di se t oi mmune di seases, inflammtory diseases,
cent raf "rjer vous system di seasegpp)i nfectious di seases,
zo s septic shock and the |ike (Patent Docunent

2). [Patéﬂt Docunent 1] International Patent

Publlcat|on No. 1999- 46242_$ g¥hlet Pat ent Docunent
Se%%ﬁ.adhaantr%ﬁ%tofpm i Oh TEPTESRRBS TORILeger of

n&pl s D scl osure. o the nve
o ’ an sum ¢f m and n 4

(3
<

ess._ Where X is a
methylene group, Y represents an optionally substituted
methylene group], or a salt thereof and a prodrug thereof have
nitric oxide (NO) production-inhibiting effect and an

15 inhibitory effect oﬁ the production of inflammatory cytckines
such as TNF-a, IL-1, IL-6 and the like, and are useful as a
prophylactic and therapeutic agent against the diseases
including cardiac diseases, autoimmune diseases, inflammatory
diseases, central nervous system diseases, infectious diseases,

20 sepsis, septic shock and the like (Patent Document 2).

[Patent Document 1] International Patent Publication No.
1999-46242 pamphlet
[Patent Document 2] International Patent Publication No.
2001-10826 pamphlet
25 Disclosure of the Iniention
The object of the present invention is to provide an
emulsion compositicn containing a compound stable in an acidic

range, which is represented by the aforementioned compound

5
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The object of the present invention is to provide an
enul si on conposition containing a conpound stable in
an acidic range, which is represented by the

af orementi oned conmpound 5 having inproved stability. A

hhehAySEABkBveQMReMRd1k Ryaci di c range according to the
specification referred Fo a group of conpounds easily

deconposerAr s USPEE atEmPHRhQ@ISn | AcD@UEr Phn§é 2bE¥eding to the
about pH 6 s or in basic ranges, and | ess deconpose or

spentEatet 808l pgSeandd bBbghl Yrotpbbe cbmpeudis easgey
(about pH 6 or less). In specific, the conpound
dstahpesenoacgeherataganaicgsconpnandralt 88t abese about pH 6
deconposes or generates anal ogs in acidic range when
otrhéncbapbondangesci aénd lasgedandmpbseconpgendrane analogs and
neutral or in 20 basic ranges are stored in sane
hsgbiyngtabhei inhonsidicenprgat (akpuhupidbt 9r pessdd ofn
the like) and exam ned their quality. Al though these
spoapbladstibe conpostdi shabteniai athgict hangenpsuadsompound
are stable when stored under acidic range condition,
that whes g decempesed e genptdates apabegsséd apidic range when

neutral or basic range conditions as these are )
tReSFABPRIRR R a¢Hdke FaRrgesanfobhexaempeundingngyigal or in
where the aforenenti oned cgggound stabl e upder acidic

D3SHg el PRI ¢ HRF HnHS| BANE CBRPELNY | GANAEFAEBSan
e e s gentiol Ly bl 8.4 TR, chess
ol 0L AR TS A 0 S0 1010
i1l i ility. bl e; ..
e cuRls 6 G Fts T “Bhet i WS et s orapee
i CATROUN e U SLOD £OTPOSLLLPL B L8ULLAseq 1n
range i s prepared By enilsifying a conpound stabl & zs

n 03&:} B § AN g dNETh @t £OXL SAON ROIPOSEL | QAsPhible under

aci di _
those ranges. For example, in a case where the aforementioned

compound stable under acidic range is made to an emulsion
compositicn, since an emulsion composition is generaliy stable
in a neutral range, a range for the compound to be stable does
not match to the range for the emulsion composition to be
stable and thus it was difficult té obtain a composition
excellent in stability. A stable composition is not obtained
due to decomposition of the compound when emulsion composition
of neutral range is prepared by emulsifying a compound stable
under acidic range, when an emulsion composition of acidic
range is prepared, phospholipid or the like contained in the
emulsion composition as an emulsifier mainly decomposes ét the

time of high pressure sterilization by steam or a long term

6
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range i s prepared, phospholipid or the |ike contained
in the enulsion conposition as an enulsifier mainly
deconposes at the tinme of high pressure sterilization
by steamor a long term 6 storage, and generates free

statdge AGHH dihd e ide £aas ofmas) td i anek |tovegise pH of
t he enmul si on conposition, and thus reduces a
dedapositicd drite Rmess @H cofpdsd témullsion @dgpds dnion, and
problem arises in that a deconposition of the s
thamll rsgdureeonpesidb dini iy efh e sged ssiomphtompdsiterad. In
Al so, Washi ngton and col | eagues di scl ose in ~Advanced
adotivini dde) ipeerbl éRe\d Evese 20in 131atl 45, dekg9®positaiom of the
stability of enulsion conposition reduces if
erad leitaro | ganipe sithistrarice ércourkat! tas tofe iemAwsiered.
conposition, and so it is known that io electrolytic
subsPdisce Yashingteu fand oo lisr®@ssistliapedn adgbmnced

The present inventors discovered by carrying out a , .
Dnuge Pe L ikeast iRgatiians chsi i ¥p ¢ HO Hortdadntd oilerpility of
probl ens, that an enulsion conposition in which pHis,
ey e FAP odueB . redura s hdikeas 2 bt S %%Fﬁ)‘iffﬂfbe 18
aple in the acidic range and buffe are included
el Rt 1 P NAO E PR AT 0 S § 46 KR that

hi gh pressure.sterilization by steam.,or a long ter
LR G AR AR AT b 3P TR for b P s (HARRG ISR to be
a %Ithus superior efficacy has been provided. On the
5Si's of this finding, zo further investigation is

cor i Bt USSR LMD ) SEA SR @ keon
SRS AR OIS G 0 R SRS . an
entd sAS AUl idrABW by ch Il aOWdFusted to about 3.7 to
about 5.5 and a compound stable in the acidic range and buffer
are included, unexpectedly gives no pH variation at the time
of high pressure sterilization by steam or a long term storage
and shows an extremely favorable stability, and thus superior
efficacy has been provided. On the basis of this finding,
further investigation is carried out and the present invention
is achieved.
Accordingly, the present invention provides

[1] An emulsion composition containing (A) a compound stable
in acidic range and (B) a buffering agent in which pH is
adjusted to about 3.7 to about 5.5.

[2] The composition of [1], which further comprises an

anionic synthetic phospholipids as an emulsifier.

[3] The composition of any of [1] or [2], wherein (A) the

7
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[2] The conmposition of [1], which further conprises an
ani oni c synthetic phospholipids as an enmulsifier. [3]

The conposition of any of [1] or [2], wherein (A) the
7 conpound stable in acidic range is (a) a conmpound

chRpbesens €81 8Yif Nec{ @l Ul ig@ 16 Ra) (£ Eddpodind réplesented
s SOz~ -Ar [wherein R represents an al i phatic

byei@casBRnL gf oup optional ly having substituents, an
aromati ¢ hydrocarbon group optionally having
substituents,p a heterocyclic group optionally having
substltu tsc4ngroup represented by the zo fornul a:

M{f')eren ;o fepresgts a hydrogen atom or an
allph dr%&arbon group optionally having
substltuents} Aa group represented by the formul a:
Rlb N~Ri~ zs (wherein R b represents a hydrogen atom
or arlwileigshiat iR repdreseartsom g raduiphgpt i o atd sodemtiary group
substituents, Rla is, sane wth or different from
O Ipnaal 1y draigieng aawrs okt uentd i @Erataxomatde deydpegarbon group
roup optionally having substituents, R represents a
OH%Wd?TtﬁjeW Graomng sbsiipertis wmww@%@rom or
R and R are JOIned to forma bond, ring A

OW%%H@V%Hu JALURIHR A 1Rt EEPYR) qeﬁlae%,ented by the

ub%éht Q sel ected from the grou conS|st|n
FEEH%%Cﬁ?BBﬁsﬁ?Bﬁpa BgFFBﬂﬁPI §r H Pﬁg"m

% %%ﬁ%ﬁ @{qoqnﬁgﬁ%l ofarlgﬁo‘e{}‘pfg Slﬂ?Stltuents) or

a g &h%§%§§5¥eSented by the formula:

N
(wherein R!® represents a hydrogen atom or an aliphatic
hydrocarbon group optionally having substituents, R!° is, same
with or different from R, a hydrogen atom or an aliphatic
hydrocarbon group optionally having substituents, R°
represents a hydrogen atom or an aliphatic hydrocarbon group,
or R and R® are joined to form a bond, ring A! is a cycloalkene
optionally substituted by 1 to 4 substituent(s) selected from
the group consisting of (1) an aliphatic hydrocarbon group
optionally having substituents, (2) an aromatic hydrocarbon
group optionally having substituents, (3) a group represented
by the formula -0OR! (wherein R* represents the same meaning as
mentioned above) and (4) a halogen atom, Ar represents an
aromatic hydrecarbon group optionally having substituents, a

group represented by the formula:

B
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2s by the formula -OR1L (wherein Rl represents the sane
meani ng as nentioned above) and (4) a hal ogen at om
Ar represents an aronmatic hydrocarbon group
optionally having substituents, a group represented
by the . a: B(~12)~ A can be a group represented
by tmmhfqr: la: (CHZ)~ Al 5 or a group represented by
t he fori::jif (C{z) n A~and nis an integer of 1 to
4], or (b) a conpound represented 1o by the fornula:
ca® b{e"aAg’ro@'pR’reF:-rles@nté@'% t8@2 fériMila:wherein R

represents an aliphatic hydrocarbon group is

option Vi ng substituents, an aromatic
hydr@gsr Joh group optionally having substituents, a
het ero e, group optionally having substituents, a

group represented by the fornmula.: OR a~ (wherein
orReagrrepr espmeseatbddbyggeheattormulaan al i phatic

hydr ocar bon group optionally having substituents) or

20 a grou epresented by the formula: Rb i N-R-~

(mhemgﬂﬁgg[éé and Rlc~ are sane or different from each

ot her a represent a hydrogen atomor an aliphatic

2s hydrocarbon group optionally having substituents),
angg n 1s an integer of 1 to 4], or (b) a compound represented

by the formula:

'
~_C—R
N2 an
X
YCH,), S0 Y —Ar

[wherein RY represents an aliphatic hydrocarbon group
optionally having substituents, an aromatic hydrocarbon group
optionally having substituents, a heterocyclic group
opticnally having substituents, a group represented by the
formula: OR'™ (wherein R'® represents a hydrogen atom or an
aliphatic hydrocarbon group optionally having substituents) or

a group represented by the formula:

(wherein R™ and R!® are same or different from each
other and represent a hydrogen atom or an aliphatic
hydrocarbon group optionally having substituents), X
represents a methylene group, a nitrogen atom, a sulfur atom,
Or an oxygen atom, Y represents an optionally substituted

methylene group or an optionally substituted nitrogen atom, a

9
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represents a nethylene group, a nitrogen atom a

sul fur atom or an oxygen atom Y represents an
optionally substituted nmethylene group or an
optionally substituted nitrogen atom a 9 ring Ais a

rindg o S drenbered g ingpeptd@nedhy dpihedll pubstthiet ed

by 1 to 4 substituents) selected fromthe group

susdsi tite ©f 1 o an subphetienthysly oseldoredrotPm the group
optionally avi ng substituents, (2) an aromatic

cdysii siciaid @ griouars i pioated ¢ Yh ydwe dgrisebsgrdwendst ionally
(3) a group represented by the fornula: OR2~ (wherein
hadzing epreseittisera: yy dilgem ad oomariarmydtogqawtten group
hydr ocar bon group optionally having substituents) and
oRt)orea Ngt dysnirg ambsrituemesefds angwoupetépresented by the
hydrocarbon group optjonally having substituents, a
fapmsuin r Fesévberveby Ri o repaesentsl @ hydrogen-ptampr an
be a group represented by the fornmula: (C8Z ~~ ss A
al)ﬁ(bra%w hysiraeaghsup gepire sentt iRl Heavigimsbstigrents)
~n XZCtiz) ~, m represents an integer of 0 to 2, n'
ar}cbp(r‘?éseantlsalmqmtaetg@r dfr’ MERreserts ANy w%l%wocarbcn
n' is 4 or |ess, prOV|ded that when X is a ne | ene

gr@%ﬁpt\lqr@&r &E ngh SEEIgAN 55 s I FHAUR e%ep esented by

e group], or a salt thereof or a prodrug
thﬂuﬁ%&ﬂ q°4] The composition-of [3], wherein the

compound r epresent ed
ccﬂz{ﬁf
cm)

can be a group represented by the formula:

IS
) L
‘(cw)n»
or a group represented by the formula:

(?ﬁhl
X A
Yot

m represents an integer of 0 to 2, n’ represents an integer of
1l to 3, and sum of m and n’ is 4 or less, provided that when X
is a methylene group, Y represents an optionally substituted
methylene group], or a salt thereof or a prodrug thereof.

(4] The composition of [3], wherein the compound represented
by the formula (I) is (6R)~6-~[N-(2-chloro~-4-
fluorophenyl)sulfamoyl]cyclohéx—i—en-l-carboxylate, d-ethyl 6-
[N-(2,4-difluorophenyl) sulfamoyl]cyclohex-1-en-1-carboxylate,
ethyl 6-[N-(2-chlorophenyl)sulfamoyl]cyclohex-l-en-1-

carboxylate or ethyl 6-[N-(2-chloro-4-

10
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by the formula (1) is (6R)-6-[N-(2-chloro-4 2s

f1 uorophenyl ) sul fanoyl ] cycl ohex-1| -en-1-carboxyl ate,

d- et hyl 6-

[N-(2, 4-difluorophenyl)sul fanoyl ] cycl ohex-1-en-1I-carbo

medHElghen el Y81 famoyl]c clohex-1l-en-1l-carboxylate.
6-[ N- (2-chl or ophenyl ) sul fanoyl ] cycl ohex-1 -en- 1-
danbahy abmpesietibyl of- bNy( &fciliqr @4 [2Q, wherein the buffer
met hyl phenyl ) sul f anoyl ] cycl ohex-1-en-1| - car boxyl at e.
i 5], Theoroesidifferd ssleafed Hrom {1 ,gndes etondgieting of
buffer is 1, 2 or nore buffers selected fromthe group
agaiedissthufifeaf, lacdtadtee Huffiffear,, .ciltactsd dolifder ,and phosphate
citrate buffer, and phosphate s buffer. [6] The
bufdigrosition of [5], wherein the acetate buffer is
acetic acid and sodium acetate. [7] The enul si on
¢6ApBbEt FempPeEisagnop L[ iPler wheFeinhshei acethsehbiifder is
concentration is 100mMor less. io [8] The conposition
acstic pcighisg edingy ac@fntisses a conponent sel ect ed
fh£n1the group consisting of oil, enulsifier, water )
ahd AheoRBHAELPBNCPMBPESELONOPITABY cBAPEdit PEN (8 [ Wherein

oL, TR e L LAOD T comost {1 on

BRFSFROoEhSh FRORTLE 19,2 CRIBR RS Shall ke, o
cobfipstcs BB GRS ROUEC i, UpRtStie LT
enfTeLi0be "35:R0, F ARG LR Do 0 070

(55548 A0BpFh BT SoPTERF, PRCERCLE BHCIILER MIERS' Do

PY@F er8e P b &8 81Gn 358 Sh@PLE- [1) or [2], which comprises a
disperse phase particle comprising a compound stable in an
acidic range, oil, and emulsifier, and water wherein the
disperse phase particle is dispersed.

[11] The composition of [10], wherein the disperse phase
parﬁicle has an average particle size of about 0.025 to about
0.7 pm.

[12] The composition of [10], wherein the disperse phase
particle and water wherein the disperse phase particle is
dispersed are not phase separated and are stable.

[13] The composition of [9], which does not contain visibly
identifiable free oil-droplet.

[14] The composition of [8], wheréin the 0il is a vegetable
oil.

[15] The composition of [14], wherein the vegetable oil is a

11
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[13] The conposition of [9], which does not contain
visibly zs identifiable free oil-droplet. [14] The
conmposition of [8], wherein the oil is a vegetable
oil. [15] The conposition of [14], wherein the
soveeehaklig oil is a 11 soybean oil. [16] The
onposition of [8], wherein the emulsifier is

pPesPRRS | Pbfipobddlodher Coappsihepsinf thd6emubbifeen is
t he phospholipid is s egg yolk lecithin or

phRlResphapidyl gl ycerol . [16] The conposition of [2],
wherein the anionic synthetic phospholipids is

pID3 phiaé i dythgbytetoh. of 191 6Thewhenpbsi thenpbpspBplipid is
wherein the oil is in a proportion of about 1 to

egabgoll kK30 ewdithlin per phopbhtikylglycemedosition in

total. [20] The conposition of [8], wherein the .

e8] sThée ecomsos it aonpebpb2i i owhereihotipeoanipgigosynthetic

(WV) of the conposition in total. [21] The
phosppodiipids dk phpsphatidyled YeegPl wherein 15

phosphatidyl gl ycerol is . o

{197 r The ogbppogbhaendgf gl tervhereinothengidopfodit Ron

of [B], which further conprises a soybean oil, eao
PrPBPRtEESI Phi ALoyity deftion@bokd INatel It PETRAFAL O the

conposition of any of [1] or [2], which is for an
coppreation. 1fo tPEAL -The conposition of any of [1] or

2 wherein the ,conpoun table_in_an.acidi G J.egi Do s

i%gjj nTBepF(?H‘EPlsil&Froé?f_o_gbg%f' O‘?’%ﬁ’ief’g gggutenyésv\]ieﬁg% +s on @
pr2868805n0T0f NELSAPASH TR 18 &' Okflv) of the composition in
total.

[21] The composition of any of {17] or [18], wherein
phosphatidylglycercl is dimyristoylphosphatidylglycerol.

[22] The composition of [8], which further comprises a
soybean oil, egg yolk lecithin, glycerine, and water.

[23] The composition of any of [1) or [2], which is for an
injection.

[24] The composition of any of [1] or [2], wherein the
compound stable in an acidic region is in a proportion of
about 0.001 to about 95 weight percent of the composition in
total.

[25] A preparation method of an emulsion composition
comprising (A) a compound stable in an acidic range and (B) a
buffer, which comprises the step of adjusting pH of the

emulsion composition to the range of about 3.7 to about 5.5.

[26] The preparation method of [25], wherein the emulsion
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[25] A preparation nethod of an enul sion conposition
2s conprising (A) a conpound stable in an acidic range
and (B) a buffer, which conprises the step of
adjusting pH of the emulsion conposition to the range

carpeiaiffor3. fhdtheab Wdmprised 26] aHieriepairafHetigret hod
of [25], wherein the enulsion 12 conposition further
phoembrd 1sigsl dan aaniagnietnislyitfieid .c  phosphol i pi ds as an
emul sifier. [27] The preparation nmethod of [25],
Bl eBhespabphirayiofi meltthofl bpiie [267 siwberebygpesiabidnty of pH
and particle size of the disperse s phase particle
o fd (phien grealisd cina vempiosriiti licratangh pagtiimieosdde [(F8]the disperse
method for long-termstabilizing an enul sion

Ph@@@p@@rttll@de m@gn anedmyesistie rddrgediiorod s improved.

n?rlses conpound stable in an acidic range,
é%a (B)matbgﬁf ‘é@r ipag-termogtabihiriag eneesuépion
adj usting pH of the emulsion io conp05|t|on to the
Com&ﬁéétépnabaaﬁrsm thealssil sion coppestid %ﬂmréfses () a
whi ch _further conprises the ste addi an
co P Rfc s& ﬁet’-,ncaahmq ﬁ‘aalgeasaaﬁip ém & A Targ the
oo P B o gl PR et ton
t h
cofgPRRELboRe LB aéme[ MR e T e
Th f. [l
) akhevﬁg*lﬁé. 25, a%Lm ﬁ+§$”?€§%*§?ﬁg Sapi4e8 thél step of

adékﬁgaéﬁ aﬁEﬂEﬂﬁ.mgﬁtﬂ'e‘%?%sﬁho%ﬁﬂ%'l%glég %%p‘a Ce?n'ﬁ‘i%‘ifler to

severe sepslt s anopa ot oxl

enEP BBl SDRCkesbabipapbLory o sease, cerlial nervous

for theab8geker dhéenfisRashrt ABLOLPBY 8es the following.

[30] The composition of any of {1] or [2], which is a nitric
oxide or/and cytokine production inhibitor, or a TLR signal
inhibitor.

[31] The composition of any of [1] or [2], which is an agent
for treating cardiac disease, autoimmune disease, sepsis,
septic shock, severe sepsis, organopathy, ichorrhemia,
endotoxin shock, shock, inflammatory disease, central nervous
system disease or infectious disease.

[32] A method for treating cardiac disease, autoimmune
disease, sepsis, septic shock, severe sepsis, organopathy,
ichorrhemia, endotoxin shock, shock, inflammatory disease,
central nervous system disease or infectious disease,

comprising administrating to a mammal in need thereof a

pharmaceutically effective amount of the composition of any of
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di sease, sepsis, septic shock, severe sepsis,
organopat hy, zs ichorrhem a, endotoxin shock, shock,
i nflammat ory di sease, central nervous system di sease
or infectious disease, conprising admnistrating to a
[1maralf2iin need thereof a pharmaceutically effective
anount of the conposition of any of 13 [1] or [2]

[33] Use of the eempesition of any of [1] ek [2] £oF
manuf acturi ng an agent for preventing or treating

matafdcaaridygs aasagedittt Fopie vénIGaA%e orsS eRsatinReplarliac
shock, severe s sepsis, organopathy, ichorrhem a
diserdetpxantshomknes bdckase, nklepaust, osepdiiceateck;enkvalre
nervous system di sease or infectious disease. [34]
sePhéscoppgentpathygl [8howtrdesia,i entbeokdnmshacky) shRck,
is (1) (1) linear or branched d _ZO al kyl group, (
inflamBatoryodigeksel kgengredpne3pGs s¥steol dilsieglsal oyl
roup, (4)lower (C3_ 6) alkenyl group or (5)Iower
1ng€3t6¥ualﬁyﬁ9ﬁsgpoup (wher ei n the substituent
sel ected from substituent ?rou y form together .
Wih Ths | eomenesohion amEnkd (@emnamythgrsgpmula (I)» R is
é Cs-i0, cycloal kyl group, (3) iz cycloalkélalkyl
uél)%HFFéﬁePr(hﬁanﬁéeg)Cahkeﬁ%kYbraﬁﬁuBr (8) Fouer
grou i ndan rou
CYsifs Hg?‘xft %??gmy r(5h§phth?lz’cé%hg%ﬁfk%agwuﬂavi(ﬁblﬁwer (Cs-
bstituents cted om t substituent  grou
o) ALK TR Pt P et ol - SLIAL A 47 Qab o FREEELn the
ou Le nafter bstituent gr
suSfitEpPhg rec 5ok Esm, Bl st TEehe ke P HomaYo 5B 7By
p 0 to s,
to ﬁ‘?? fﬁ‘? Liﬂﬂ%l?%éé ofeBkEh bsﬁoignzy *Q%af GBI (21 oo

ik R, it AL PSR Fie

5) gak%ﬁyﬂqeroup or {(5)lower (Csz-g) alkynyl group, indanyl
group or 1,2,3,4-tetrahydronaphthyl group optionally having 1
to 4 substituents selected from the substituent group A),
optionally having 1 to 4 substituents selected from a group
(hereinafter substituent group A) consisting of (i) a 5- to 8-
membered ring group or a condensed ring group containing 1 to
4 hetero atoms selected from nitrogen atom (optionally
oxidized), oxygen atom and sulfur atom, which is optionally
substituted by 1 to 3 substituent(s) selected from C,_, alkyl,
hydroxy, oxo and C;_, alkoxy, (ii) oxo group, {(iii) hydroxyl
group, {iv} C,., alkoxy group, (V) Ci.1p Cyclecalkyloxy group,
(vi) Cg_19 aryloxy group, (vii) Ci_jg aralkyloxy group, (viii) a
5- to 8-membered ring group or a condensed ring-oxy group

containing 1 to 4 hetero atoms selected from nitrogen atom
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hydroxy, oxo and Cl_y al koxy, (ii) oxo group, (iii)

hydr oxyl zs group, (iv) Cl1 6 al koxy group, (v) C3 1o

cycl oal kyl oxy group, (vi) C6_lo aryloxy group, (vii)

Cr_ly aral kyl oxy group, (viii) a b5- to 8-nenbered
(O?)Ltrl%ngirlq o%rlﬁz%%deg%?% | RGO AN QYA FUGORRIM) Rthikh is

hetéro atonms sél fromnitrogen atom 14

op&QthQﬁ@ lsYi b6 ¢hted) byory @ A iseMsand ustf (&) aledlcted from
iS§ optionally substituted by 1 to 3

C suig_,qt 1yemy®oxse! Qg{toquﬁd Gh b yiixhyolr oxylkekohio
1ahd Cftq alyf(cg:z(y (| x) Cl_6 al kylthiﬁ?kg!r oupw?lt Ee

groubl Uthat emiFey Be caxindiyz 8@) oxbei 283,00 (%) Ci_qg
cycl oal kylthio group (the sul fur atom nmay be

cyetibdilxgd)thicXigrouge-(ithearsyllifiro agonumait e o ifdirzeat)om (x1)
may be oxidized), (xii)C~_ 19 aralkylthio group (the

CeSyl Buylahdm gapupe (ckiedsnédir Gxbm jpayabs- oxkddized), (xii)Cyo
8-nmenbered ring group or a condensed ring-thio grou

10 Oyl tigid dooup hétlee oswl Dus aedreciay he o%hd”%@gn (x1ii)
atom ~o (optionally oxidized), oxygen atom and sul fur

~a §tofrp \ﬁi-rmembiegedop.vtlin@n@mogaps@kxstai rongenped niggrthio group

substituent(s) selected from Cl_y alkyl, hydroxy, 0X0
coaﬁalglmy al koxy, hetierp toms @eéBQ‘F@i%ér Mg @guFtom
a condensed rin% sul finyl group containing 1 to 4
(oRE46P3 1AYORELEAREE o g omy@mnmai @RGEGThEeF atom, Which is

tionally oxidized n _at om and sulfur m
P&ﬁgeﬁl.lg %&r‘st&ﬁaiti %Put3ei§“5’3?tf'tt ng (£) Belleted from
sub ent sel ect ed f al ky h dro OXQ
C1and ey Lo Y%w(mo el W i YY) o B oty &

nefbe el R o e 4 ];C%ﬁ’igﬁ"%re%; pabeebi 'n'igl L

comﬁgtﬁgﬁgll 5%fgﬁ e%f) é%;%?égﬁjfﬁﬁﬁlHléﬁéﬁBn atom
B A %%if mati%a%;n% red iy, e 1

op®h B8k 1 0%V shibk t X ARL I RMA; t@( 'y)su‘b@ﬂ%n'&(réau F?selected from
Ci.4 alkyl, hydroxy, oxo and C,_; alkoxy, (xv) a 5~ to 8-
membered ring group or a condensed ring-sulfonyl group
containing 1 to 4 hetero atoms selected from nitrogen atom
(optionally oxidized), oxygen atom and sulfur atom, which is
optionally substituted by 1 to 3 substituent (s) selected from
Ci-4 alkyl, hydroxy, oxo and C,., alkexy, (xvi) nitro group,
(xvii) halogen atom, (xviii) cyano group, (xix) carboxyl group,
(xx) €.y alkoxy-carbonyl group, {xxi)} Cjz.¢ cycloalkyloxy-
carbonyl group, (xxii) Cg4_,5 aryloxy-carbonyl grouﬁ, (xxiii) C,.
.9 aralkylory-carbonyl group, (xxiv) a 5- to 8-membered ring
group or a condensed ring-oxycarbonyl group containing 1 to 4

hetero atoms selected from nitrogen atom (optionally oxidized),
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~atom which is ogéionally substityted
3rhg

(xx) Cl_lo al koxy-carbonyl group, (xxi) C3_6

cycl oal kyl oxy 2s carbonyl group, (xxii) C6 lo

aryl oxy-carbonyl group, (xxiii) C-_ ly

ar al kyl oxy-carbonyl group, (xxiv) a 5- to_8-nenbereg  ruted
asyuen grionp and swldhue ke i i @x yearepinengt by psubstatute
containing 1 to 4 hetero atons selected frOﬂkn'trggsn 0X0
kit dmtoop | ks it usotd{ e Belact ek e dtom ahGYsol FRFTOZYr

Xk ob-io GHEIEHC

by 1t .
anh iyt R s carbgiy FRGHR oxfEBRY Cins
Hanaiadii AL ~fidof7) el ) ceas

’ - ... % | J ) b — ’ .
Etainiion droy Bl LGS 1 o0 &
PG A Bt o ARy oy iR

| ect f 1 .4 . |
Siese el 903k HtiondLE i cabea e 02 2
| 9 151 d it d 1 and
B, Aichgte st s prhapscclipaer o
L . i ! ' Lt gebh ionall
o BPBLAY- B Ly Y ot opubot yeospotionen

Aldanaylam N9y o . 2 (i GBeh0(8) yseleatbangtami Gp 4 alkyl
group, (xxxvi) Cl_Io al koxy-carboxam de group, zs

dRaOptdny1G6_{ 08 1 PX¥a EFdmexbok leg gooppopt kenal Ly) substituted
C~_I'y aral kyl oxy-carboxam de group, (xxxix) Cl |lo

) KOX CArh@ yent (8 Dupe Léatkad) f06m| €, alkyl and phenyl,
aryl oxy-car bonyl oxy group, (xxxxi) C~_I

y

abatie) ay; cal bamnyy bayino ogpoup x X XXKKY) (Bglig aryl-

cycl oal kyl oxy- carbonyl oxy group, (Xxxxiii) ureido
e rhm ERdnna| dyou, s (dostvilt@dlpyalikexyscarboxamide group,
substituent(s) selected fromCl 4 alkyl roup, and
el 1)gr@yup, and dsvocd shoxEenide gyeuRy Oﬂ*,xxnm Cr-19
optionally having 1 to 4 substituents sel ect E fromab 1
agraﬂdglmqnsiubwgar@idetwmovéxﬁ%h{‘?oﬁedo(‘?i OXy-Carbony.oxy

XXXXTii), .
éroup, (gxxx) Ce-10 aryloxy-carbonyloxy group, (xxxxi) Cqy_19

aralkyloxy-carbonyloxy group, (xxxxii) Cijp cycloalkyloxy—
carbonyloxy group, (xkxxiii).ureido group opticnally
substituted by 1 to 3 substituent(s) selected from C;-5 alkyl
group and phenyl group, and (xxxxiv) Cg.iq aryl group
optionally having 1 to 4 substituents selectgd from a group
consisting of the above-mentioned (1) - (xxxxiii},

( 2 ) Cg, aromatic hydrocarbon group optionally having

1 to 5 substituents selected from the group consisting of

halogen atom, C;-4 alkyl group, Cj;-4 alkoxy group, C;-4 alkoxy-

_carbonyl group, carboxyl group, nitro group, cyano group,

hydroxyl group, Cj.s alkanoylamino group, Cj.¢ cycloalkyl group,
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( 2 ) C6-14 aromatic hydrocarbon group optionally

having 25 1 to 5 substituents selected fromthe group

consi sting of halogen atom Cl 4 alkyl group, Cl1 4

al koxy group, Cl_4 al koxy . ,carbonyl group, carboxyl.

@ QUArYRi Giroug, 0tR.l ogparo CgL ol kylhydrany, helngendiCid, alkoxy
al kanoyl am no group, Cg 6 cycloal kyl group, 16 Ce-io

gafopip, g1I09Lp, a hied igeim dioup al®yl gtkwpsuhfboyeéngraipy Ci-4

al koxy group, Cl_4 alkylthio group, Cl_q )

adlkayloznll fgoroyp ,groemembelrest aaidmatdyd htEne C B Iiehigr P -
aromati c heterocyclic group, carbanoyl group, Cl1_9

calrbgmoydr lgmend, §roumlivl-caghangys ¢reBHanyt-glajkoxy-

al kyl - car banmoyl group and 1, 3-di acyl guani di no-Cl1_4 L s
caltopnydrSapy, 1l )-cauhanoy s gRamRranf ri ny gt granidino-C;
condensed ring group containing 1 to 4 hetero atom

ad&ydc G&@UProm ni trogen atom (optional |y oxidi zed),

oxygen atom and sul fur atom whi,ch i o optionally has 1 ,
to 3 éu%s@i?uéﬁt§°s§F@@ & “Ffo i PHe 9P p°rb5h§¥§P%W§ed ring

TG SO AR LA It HORE Cat AECHT AE Te g frdhphitrogen
35804 s Loy e sl S s A S kom, which
SPESHBRIES B 55, S Y BRALRA VOls Srod W group
SRS ! ST gy i1 8

<2>C3 (1 g ?yg'ogglr:h%s' o%f eHe roeniial Zowclmﬁlezl&hal BYlis (i)

group, <4> C3_6) al kenyl group or <5>| ower

h¥@§o§£n35K$HYBr9RQHQ’<a91&%@%&ybrgb$#hdHEd Ci-p0 alkyl group,
, 2,3, 4-tetrahydronapht hyl group optionally having 1

<29c§_\kﬁue§bhba§&y§ gebapt ed3bogm,t by cl vl kiylaandy 1ggawmp,
A, ich optionall'y has-1 to 4 substituents selected
<ipoBwkhe (Csubshilkeanl growp A <> lower (Csz-¢) alkynyl group
(wherein the substituent selected from substituent group A may
form, together with <1>linear or branched C;.p; alkyl group,

<2>C3_;p cycloalkyl group, <3>C4;; cycloalkylalkyl group,

<4>lower (Ci-g) alkenyl group or <5>lower (Cz-¢) alkynyl group,

indanyl group or 1,2,3,4-tetrahydronaphthyl group optionally
having 1 to 4 substituents selected from the substituent group

A), which optionally has 1 to 4 substituents selected from the

substituent group A), or

( 5 ) a group of the formula

th
N’R,
N
R [+

(wherein R is (i) hydrogen atom or_(ii) <l1>linear or
branched Ci.;o alkyl group, <2>Cs-jp cycloalkyl group, <3>C4-12
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( 5) agroup of the formula zs Rb N~R ~ (wherein
Rib is (i) hydrogen atomor (ii) <Uinear or branched
a _ZO al kyl group, <2>Cs-io cycloal kyl group, <3>C4_12
17 cycl oal kyl al kyl group, <4>l ower (C3_6) al kenyl

O 108y 1 5503} PR, G;@@n%my C-9E 0 Ul kel ?fbﬁ};heor

substltuent selecte from substituent gr oup

JNBweroges hg—:)r AN dhyil ﬂdagﬁrm{er&wngﬁeds@sﬂﬁ@édwlselected

group, <> 1 0 cycl oal group, <3>C4-lz s

fayel eaibstialdedt @rip pﬁ%%lyow::n( CLfettldeemyit gt inear or
or <5>lower (C3_6) al kynyl group, indanyl group or

brahchedt (yeiy alljgiogaphbhyk2gCoup eycleadlkdyl bavupy X3>Cy
to 4 substituents selected fromthe substituent group

ol oaflikyl adpdvilo maddup  had >l owear 4 Csud)s ta ltkeanytls gaedugee toad
fromthe substituent group A, and io Rlo is the sane

<o lowkefrer(€ats)f mrdkyRY] gwdups (indampdr @gemwpatcaml,&, 3, 4-
(ii) <1>linear or branched Cl1_20 al kyl group, <2>Cs-io

tejepbarkpnaphsinyl g3scp vptdpoiaddivk asling lgrt@upl substituents
<4>| ower (C3 6) al kenyl group or <5> | ower {C3_6)

SgilRrghReA éﬁ@mtméwﬁﬁlﬁn@nts%wn dant whdicdcopf iionshly has 1

substituent group form is together with
£y PHQéFlBPEBit&néﬁé&c ed; STamcfheg SRSt ikpeat. igroup A), and

cl oal k r <3>C4 12 ¢ IoaI | al k r.ou
giﬂqj (gé& é} %ﬁ ﬁygpgméﬁ g gydrogen atom

of, 5. <?é?&§ﬁ9'a?%%2§ﬁﬁﬂgﬁe§ SaﬁooatlmaswuﬁavFﬁg%-m
cmlaﬁz*gﬁ»ﬁﬁzr 2958, 5 B0 RIS OB koo Lover (i
SRR SR AT 00 1) oy BAGP SEGOM (nesesa wne

B e S e v
tO5ethd PRI+ £ B18) iALKY¥ ¥} branched C;_pp alkyl group, <2>C3.19
cycloalkyl group, <3>C4_3; cycloalkylalkyl group, <4>lower (Cjz-g)
alkenyl group or <5>lower (Cs-g) alkynyl group, indanyl group
or 1,2,3,4-tetrahydronaphthyl group optionally having 1 to 4
substituents selected from the substituent group A} optionally
having 1 to 4 substituents selected from substituent group A),

R? represents a hydrogen atom, a linear or branched C; 59
alkyl group, a Cs.ijp cycloalkyl group, a C4.12 cycleoalkylalkyl
group, a lower (Css) alkenyl group or a lower (Ciz-¢) alkynyl
group,
or R and R® are joined to form a bond,

ring A! represents

(1) <1>linear or branched C;_,y alkyl group; <2>Cs-19

cycloalkyl group, <3>C4_;; cycloalkylalkyl group, <4>lower (Cai-
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group, zs or Rand R are joined to forma bond, ring
Al represents (1) <1>linear or branched Cl_20 al kyl
group, <2>C3-io cycloal kyl group, <3>C9 12

cycl oal kyl al kyl group, <4>lower (C3_ 18 6) al kenyl

G)géiﬁgﬁgﬁ|§§§g§m§£ £5318%eg! Ky dneypylwgiohp, which

to 4 substituents selected from

HhUeRl. s G QP 4A suphergivedthe salkaitddiehten substituent
°F§§?§%9€§ﬁ?¥%%gkhe substituent group A may form

gfo%%etzahe(fwh\@ﬂélnﬂedé ReMs tart ertranadlatt@d Ao ke
group, <2>C3_lo cycloal kyl group, <3>Ca-iz

su%@i@é% 3jdodp OF sy Feden Overge(tlis )widik eiytl igieamp OF

or <5>lower {C3_6) alkynyl group, indanyl group or oC

brhmhbdhCiL & AR erramim, hy2>gtoup aystlicaddivly dreHRg B>Ce-12
to 4 substituents selected fromthe substltuentl%;oqp

cyd1od k11 ey G rium: crtliadn diGear Bokrpu@rouP ©
optionally having 1 to 5 substituents selectgﬁyirgn&_

<P WO WTcONsE 1Stynyl (frouml oA b TP L0l kyts 2/
group, Cl_a al koxy group, Cl_a al koxy-, carpbonyl, gr .

£ atard oY i GTRy KRt SRy G BATARS Ph%r%%‘gg&ltuents
group, Cl_a al kanoyl am no qgﬁif, C3_6 cycl oal kyl

sedrestied i Bra®e the auh s tgrisign SRS O _a al kyl group,

gaiggér;(lzﬂdﬁ_sﬁig :a;%%ﬁ&%; %l;férogla'r%q%la%ur% %&}8{) i%l ly having

1 Sfrcge Lﬁ)nbselgﬁsi%ft;f%‘ﬁsl %féf?}%%)ﬁ? VE] %Iﬁ p’@iri%%?%o%ﬁg E%%gpgﬁ ing of
i sl NS BETRL B ARy o o, 2Lom
S T e i e
hydroxyl group, Ci-4 alkanoylaminc group, Cs-g cycloalkyl group,
Cg-10 aryl group, halogeno C,-4 alkyl group, halogeno C;_4 alkoxy
group, Ci_4 alkylthio group, Ci-¢ alkylsulfonyl group, Ci-4
alkanoyl group, S5-membered aromatic heterocyclic group,
carbamoyl group, Ci-4 alkyl-carbamoyl group, Ci-s alkoxy-
carbonyl-Cj.4 alkyl-carbamoyl group and 1,3—diacylguanidin6-CL4
alkyl group,

(3) a group of the formula -OR' (wherein R is as defined
above} or

(4) cycloalkene optionally substituted by 1 to 4
substituent (s) selected from halogen atoms, and

Ar represents a Cgj4 aromatic hydrocarbon group
optionally having 1 to 5 substituents selected from the group
consisting of halégen atom, Cj_4 alkyl group, Ci-s alkoxy group,

C;.4 alkoxycarbonyl group, carboxyl group, nitro group, Cyano
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substituent (s) selected from hal ogen atons, and 2s Ar
represents a C6_|la aromati c hydrocarbon group
optionally having 1 to 5 substituents selected from
the group consisting of hal ogen atom Cl_a al kyl

p,:&&lw{rp GL A RRIp Qr loalkyl
g%’ir oxh group,” ni E?’oq%gjlr'&?r}, cy&ﬂoa}ﬁ%]\%%up, 'hy(%rgtgxc carty

o) Yol O e lkquf&d M0 HP.c,P_$1 | @8bdy) halogeno Ci-
ggr%ﬁ, GC%OJ oﬁ}ary g?gup, hcg‘fogeno1 1 4%@#9?0%, o

| 9 @l kvd 11k 1 , Ci-
alg%)égg{{by@,_‘bl_? 5P!¥3Ylﬂﬁi3élg%r&19, KYATHY Dsi @ £yl group, C

_ I'sul fonyl group, _a al kanoyl group,
4 S'llﬁémle@r%?ﬂﬂtﬂ-meh@e&lé@:)é&{dmtﬁkﬁlﬂi@teﬁ:oﬁ:@fd:}ﬁjm)droup,
group, C19 al kyl -carbanoyl group, Cl_qg al koxy-
cad il droup aldyl -k phrreytbgnoyp gnoup, C;-4 alkoxy-
1, 3-di acyl guani dino-Cl_qgq al kyl group. [35) The
caxtgrogi-d,on RfkyBlcavbemeyh ¢ heup oapduho3-dipreblenariidino-C;-y
by the forrmula (1) is (i) a conmpound represented 0
alyylt rdupraula: 0 GR O(CHZ)~ Az 7 Ro (lad SO~ - Ar
[wherein R represents an aliphatic hydrocarbon group
i[85dpThengbiporating ofbdBilt uwheseian theosampeound
hydr ocarbon group optionally having substituents, a
repaeseadpd by gheuforaptlisond)i isalding SarRownbfepresented
group represented by the fornmula -ORL (wherein R1
by &heed@smitl@ shydr ogen atomor an aliphatic
hydr ocar bon group optionally having substituents) or
20 a group rcpaesented by the .fornmula: RmN-Ri ~
0 (laa)

SON —Ar

R

[wherein R represents an aliphatic hydrocarbon group
optionally having substituents, an aromatic hydrocarbon group
optionally having substituents, a heterocyclic group
optionally having substituents, a group represented by the
formula -OR' (wherein R! represents a hydrogen atom or an
aliphatic hydrocarbon group optionally having substituents} or

a group represented by the formula:

1b
N’R1
¥
R [+

(wherein R’ represents a:hydrogen atom or an aliphatic
hydrocarbon group optionally having substituents, R® is, same
withAor different from R}b, a hydrogen atom or an aliphatic
hydrocarbon group opticnally having substituents), R?
represents a hydrogen atom or an aliphétic hydrocarbon group,

or R and R” are joined to form a bond, ring A% is a cycloalkene
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(wherein Rib represents a hydrogen atom or an

al i phatic hydrocarbon group optionally having
substituents, RL is, same 25 with or different from
Rl b, a hydrogen atom or an aliphatic hydrocarbon

s QU o d aRall e dayi ibsesiddtgt Seldtte®pfesRN{E) aan
hydr ogen atom or an aliphatic hydrocarbon group, or R

aBHphdfaie Hypinathisod iy pthond gy Atavindg substituents,
cycl oal kene 20 substituted by 1 to 4 substituents)

(Belactatbramin (Hhdmota s atoup hoptricrsion oy
optional ly having substituents, (2) an aronatic s
subairidosericn gidum aptoumatdprasanitref mudde tiermela (PR
a group represented by the formula -ORi s (wherein Rl
(whapredseR's repoesant sntae sS@mes neeningnes meskdpneghgbove)
(4) a halogen atom Ar represents an aromatic |,
angy diddc ar e ogsro Wt Wbt iAh SR SREALT) U IRHGRalekE ydrocarbon
group represented by the fornula: (CHZ)" AZ 1o can

b
greI QR aldpt st BPStHEYRHN £ IQWR Herresenfed by

a group represented by the formula: 1S (CHz) n AZ and
the %@EWE@éﬁts an integer of 1 to 4], or (ii) a conpound

represented by the formula: 0 ~~ _ GR 20 (CHZz)" fta
| e ~ -Ar'
{ kmh,g;g

can be a group represented by the formula:

~

or a group represented by the formula:

"¢

and n represents an integer of 1 to 4], or (ii) a compound

represented by the formula:

0
AR |
©), || (le)
S0, —Ar*

[wherein R® represents an aliphatic hydrocarbon group
optionally having substituents, an aromatic hydrocarbon group
optionally having substituents, a heterocyclic group
optionally having substituents, a group represented by the
formula -OR® (wherein R!® represents a hydrogen atom or an
aliphatic hydrocarbon group optionally having substituents) or

a group represented by the formula:
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[wherein R$ represents an aliphatic hydrocarbon group
optional ly having substituents, an aromatic

hydr ocarbon group optionally having substituents, a
heterocyclic group zs optionally having substituents,

a group nepresented by the fornmula -ORla (wherein Rla
represgnts a hydrogen atomor an aliphatic

hydrocarbon group optionally having substituents) or

a group represented by the formula: 21 R N-Rm

(wher giyReReanr @bt et Ssdrles Stie s@mei M@aAsngdedsnadfined above,
above, RIbis, same with or different fromR a, a

R dishoedaned G EH &N d5f Bl ittt fromyrifpcar hgdrggenpatom or an
optionally having substituents, Ra represents a

ahyghagde Alyamoes rionalgrphpt opthydrddar hervigrpsubstdrtuents, R
Ra and Ra are joined to forma bond, Ara represents an

repaesent shad hydaogen gt@mpoapamomﬂﬂpbdtﬁﬁlhydrocarbon group,

substltuents a group represented by the fornmula: i o
OfCRF Zang R* ean Helaegr taop foapr @sboned Byr°t KeprepapkE: an
(Ci2)" is or roup represented_by the fornula:

a@emzylgnayrirpégﬂr gonp PRtdgapldy havdng supsditpeats, a
conposi tion of [35), wherein the conpound 20
grPéBr6§Eﬁ?éGn§?dtP¥ tbemiramPlaa) is a conpound

represented by the formula: 0 ~~_ ~ COR

can be a group represented by the formula:

N

or a group represented by the formula:

and n represents an integer of 1 to 4].
[36] The composition of [35}, wherein the compound

represented by the formula (Iaa) is a compound represented by

the formula:

. _C—OR
27
ccyg;( ) (16b)
SO,N —Ar

[wherein each symbols represents the same meaning as

defined in [35]].
[37] The composition of [35], wherein the ring a2 is a

cycloalkene substituted by lower alkyl, phenyl or halogen, R?
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(C)" AZ H (I bb) 5021-Ar 2s [wherein each synbols
represents the sanme neaning as defined in [35]]. [37]
The conposition of [35], wherein the ring A? is a
cycl oal kene substituted by | ower al kyl, phenyl or

14184 Ok @lkaf][zyc_,j[ﬁio ,l %F;J[J%L%(?/élhéeﬁrfgpg%nop'ép@lmﬂr having

group” option avi‘ng nis 2.

Sdﬁgﬂiéﬂghggﬂngﬁﬁtdq?%?%h[35], wherein the conpound

represent ed by the la (le) is a conmpound of the

flagiuitfe cemBoSiRioR0&E™ 341, Wheriih RHeCRioRgRANY an

al i phatic hydrocarbon group optionally having
repisddritantsy e FRiiL (el ocardarorgsOupd ¢ the formula:

optionally having substituents, a heterocyclic group

optionally fpavi ng substituents, a group represented by

the fornul@pgrORL (wherein Rl represents a hydrogen

ato na al)i phatic dydrocarbon group optionally

havi Syhstifuents) or a group represented by the

formul @ i S 0-A'N~Ri ~ (wherein R b represents a

hydr ogen atom or an aliphatic hydrocarbon group

opt i dwhlelrgima® mepyesentsuem ¢ liRhatdc dwdroggnkerprgroup

different fromR b, a hydrogen atomor an aliphatic 20
optyidingddivb dra wimeu s Wit g n 55 han rigr Grsks t Qgarkhen group

represents a hydrogen atom or an aliphatic hydrocarbon
opfiens 11vohavigiey sebatd fuanfey t HehghRecHon: Froup

represents an .
optionally having substituents, a group represented by the

formula -OR! (wherein R' represents a hydrogen atom or an
aliphatic hydrocarbon group optionally having substituents) or

a group represented by the formula:

1b
N’R1
b
R [~

(wherein R represents a hydrogen atom or an aliphatic
hydrocarbon group optionally having substituents, R'® is, same
with or different from R™, a hydrogen atom or an aliphatic
hydrocarbon group optionally having substituents), R?
represents a hydrogen atom or an aliphaticVhydrocarbon.group,
or R and R? are joined to form a bond, Ar represents an
aromatic hydrocarbon group optionally having substituents, a

group represented by the formula:

can be a group represented by the formula:

23



10

15

20

25

aromati ¢ hydrocarbon group optionally having
substituents, a group represented by the formula: zs
(Ci2)" _can_be a group represented by the formula: . 23
(CHz)." a group represented by the fornmula:
(Cfii?@ns and n represents an integer of 1 to 4,
provided"that when nis 1 or 2 and (i) RL is a
hydr ogen_a thyl 0 s a nmethyl group
Cand %@OQE %ggﬁééﬁﬁgﬁgoﬁ% %?é(ggfméégnd R are joined
to for nd and Ar is a phenyl group, a 2-
met hy efjyl group, a 4-bronophenyl group, a
4- met hQx enyl io group or a 2, 6-dinethyl phenyl
group, a group represented by the fornula: (~)~ can ]
ahe @ SEPHPsERPs eseNiReleyrti b fotdUl Al prosidedChldps when n 1s
[39] The conposition of [38], wherein the conpound o .
1 r&Presend edi pyrt hies fonmmpdmoddrm)aticn axampethyl group, R° 1s a
represented by the formula: zo 0 -OR (dIl)" ~ ~ |
métiyl gAoupwaedeAn £ aepheseht graubydrogéh) aRoandr Rarare
al i phatic hydrocarbon group, RL, Ar, n and the group
5 o Bpe@Sent Borhya tbend 28nf ohnuia: a phenyl group, a 2-

methylphenyl group, a 4-bromophenyl group, a 4-methoxyphenyl
group or a 2,6-dimethylphenyl group,

a group represented by the formula:

©h), !

can be a group represented by the formula:

=

[39] The composition of [38], wherein the compound

represented by the formula (Ia) is a compound represented by

the formula:

(Ib)

[wherein R? represents a hydrogen atom or an aliphatic

hydrocarbon group, R, Ar, n and the group represented by the

formula:

represent the same meanings as defined in [38], provided that
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(CHz)" represent the sane meani ngs as defined in

[38], provided that 24 when nis 1 or 2, Ar is a

phenyl group, Rl is a hydrogen atom or an ethyl group

and RZ is a nethyl group, the group represented by

t he farm a; {5~ hyll Yo rfsgrt ed nyirideen atom
W#%ﬂrﬁn%ﬁni(Qﬁégm %ﬂd?ggkgﬁ%o§%%3|tiéﬁpof [39], wherein

i S 1 QI QU@ Bki10 R@chip , hatiengroup
Oga%ﬂst%%éﬁﬁoﬁl dl’hfoéonposietig’ln g? [39], wherein R1

réﬁ%ﬁmlbﬁr%-foﬁﬂﬂaﬁhe conposi tion of [39],

erein RZ 1I's a hydrogen atom or a |ower al kyl group.

[43] Thesc osition of [39], wherein RZ is a hydrogen
atonmmgis [44J The conposition of [39], wherein Ar is
a pheny “group optionally having substituents. [45]
The conposition of [39], wherein Ar is a phenyl group
cahsd i 4 ujeshpyr dpt @gented /andchoveermikyt . [46] The

conposition of [39], wherein Ar is a group 20

repre by the formula: ~ ~ (R5) n R~ [wherein R
and F&par¢ same or different fromeach other and
repres hal ogen atom or a | ower al kyl group, and n

2s represents an integer of 0 tq 2]., [44] ,The

Gamogie eomsogission WerldH 1 NEaREighah dFof 1gvEE ALkl

fluorine atomor a chlorine atom
group optionally having substituents.

[41] The composition of [39], wherein R! is an ethyl group.

[42] The composition of [39], wherein R® is a hydrogen atom
or a lower alkyl group.

[43] The composition of [39], wherein R* is a hydrogen atom.

[44] The composition of [39], wherein Ar is a phenyl group
optionally having substituents.

[45] The composition of [39], wherein Ar is a phenyl group
substituted by halogen or/and lower alkyl.

[46] The composition of [39], wherein Ar is a group
represented by the formula:

AQ(Rs) n

[wherein R* and R® are same or different from eaph other
and represent a halogen atom or a lower alkyl group, and n

represents an integer of 0 to 2}.

[47] The composition of [39], wherein the halogen atom is a

fluorine atom or a chlorine atom.

[48] The composition of [39], wherein the‘group represented

25




[48] The conposition of [39], wherein the group
represented 25 by the fornmula: (~)~ ¢ can be a group
represented by the fornmula: 5\ (CHp)~ [wherein n
represents the sane neaning as defined in [391] [49]
ﬁ: |fion of [39], wherein nis 1to 3. 20 [50]
he conp05| |bn of [39], wherein R1L is a | ower alkyl

group ally having substituents, RZ is a hydrogen
atonyﬁgfiii?omer al kyl group, Ar is a phenyl group
opti ongl having substituents, and nis 1, 2 or 3.
[51] The conposition of [39], wherein RL is a | ower

caH e a igﬁrcgtpntuepwseqrtaid )b)hatshélgfdsmhsla:t uents, RZ is
a hydrogen atom is a phenyl group substrtuted by a

5 hal og and nis 2. [52] The conposition of
[ 38] fethpherei n the conpound represented by the formula
(la) i npound represented by the formula: 20 O
(Cf1Z)~ NAr pc) SQOZ [wherein Ar and n represent the
sane [whareigs nagegpeeisead s itieg w]n]e mEarfizg) aghalefined in
conposition of [52], wherein Ar is a phenyl group
[3&itli-onal |y having substituents and nis 2. [54] The
conposi tion of wher ein the conpound represented
b¢ 98 h&heocompas tapn. ofa [88Apouheredpr Bsdit dd Ty 3-
10 [50] The composition of [39], wherein R! is a lower alkyl
group optionally having substituents, R? is a hydrogen atom or
a lower alkyl group, Ar is a phenyl group optionally having
substituents, and n is 1, 2 or 3.
[51] The composition of [39], wherein R' is a lower alkyl
15 group optionally having substituents, R? is a hydrogen atom,
Ar is a phenyl group substitﬂted by a halogen atom, and n is 2.
[52] The composition of [38], wherein the compound
represented by the formula (Ia) is a compound represented by

the formula:

20 0

=
(CHZ) n /N —Ar (lg)
soz

[wherein Ar and n represent the same meanings as defined
in [38]].
25 [53] The composition of [52], wherein Ar is a phenyl group
optionally having substituents, and n is 2.
[54] The composition of [38], wherein the compound

represented by the formula (Ia) is a compound represented by
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26 the formula: ~ (IcD S6Zt~ -Ar s [wherein R, RzZ
and Ar represent the sane neanings as defined in
[39], the group represented by the fornula: can be a
group represented by the fornmula: 0 or a group
thePreseihgd by the fornmula: is provided that when Ar
is a phenyl group, Rl is a hydrogen atom or an ethyl
group and RZ is a nethyl group, the group represented
by the formgrb: ~'; zo can be a group represented by
the fp a:” | 55] The( nposition of [35], wherein the
conpo repr esent ed @g the formula (le) is a
conmpounid r@&ffMesdnted by zs the fornula: a c-oe
-~Ifa 27 [wherein Rea represents a hydrogen atom or an
al i phéwherehydkyc &*bandgPaugepResensr hen same feanings as
group represented by the fornmula: (CH2)~ s represent
defid¢nednenmbdf] ngthasgdetibnedpiraspssell. by[ 6bp fhgmula:
conposition of [35], wherein the conmpound represented
by t ﬂ frula (le) is a conpound represented by

can be a group represented by the formula:

X

or a group represented by the formula:

(X

provided that when Ar is a phenyl group, R} is a hydrogen atom
or an ethyl group and R? is a methyl group, the group

represented by the formula:

can be a group represented by the formula:

X

[55] The composition of [35], wherein the compound
represented by the formula (Ie) is a compound represented by

the formula:

~_-C—OR" an
ON —Ar"
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the formula: R 10 ~ ~, {~~ QZ~1-Ar [wherein R a
Rza and Ara represent the sane neanings as defined in
[55] and the group represented by the formula: 15 can
be a group represented by the fornmula: or a group

represent ed, by dahe _for = ZO The orOBROSH! BQAphatic
of [8?7 %ﬁ%ﬁ%ﬂ% tEgpgﬁggégﬁpéngggkgéknselgcted.fron1 P
htggogégygncgpégét'ﬁg,oﬁmyegﬁtégaetﬂélgréuppéébréhéﬁted by the
%ydrogenate vegetabl’e o0i 1, nono-acid glyceride,. zs
Lxef,acid glyceride and nedi umsize chain fatty acid
£OEGa ¢ D .
glycerine ester. [56] The conposition of [8], wherein

the veges, e oil is selected fromthe group
consi@ty ng of soybean oil, cottonseed 28 oil
rapes N, peanut oil, safflower oil, sesane oil,
rice bran oil, corn germoil, sunflower oil, poppy

ra%feggﬂtothgesaﬁélmeéﬁﬂhgih&scdaﬁbsédi@n oB50 8},
erein the emulsifier is s phospholipids or a
NEE] Al conpfasitaitn ¢H60]3The wemosh tihm oempeynd
wherein the phospholipid is egg vyolk |ecithin,
repybsentédchyhthe Fydmogenalebnisr adgemppHefesppresented by
phosphat i dyl chol i ne, phosphati dyl et hanol am ne,
tioSphatlai c  acid, phosphatidyl seri ne,

phospha i ggak'hositol, or io phosphati dyl gl ycerol . [61]
The sitﬁzpn of [Bhg Wherein the anionic

oN —Ar®
[wherein R'?, R®® and Ar® represent the same meanings as

defined in [55] and the group represented by the formula:

can be a group represented by the formula:
or a group represented by the formula:

(K

-

'[57] The composition of (8], wherein the oil component is
selected from the group consisting of vegetable oil, a
partially hydrogenated vegetable 0il, mono-acid glyceride,
mixed acid glyceride and medium-size chain fatty acid
glycerine ester.

[58] The composition of [81, wherein the vegetable oil is

selected from the group consisting of soybean oil, cottonseed
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phospholipid is further contained in the enulsifier in

a proportion of about 0.0001 to about 59 (WV} of the

conposition in total. zs [62] The conposition of [61],

wherein the anionic phospholipidis

i my. hat i | ycer { £ONPOSL 1 d Ok :
Ofohf' []{ﬂ&é %ée(?gg%ﬂt ?f;eé%%rlut?squf'e%?%f%%%y Jh:g'd I n aI!;Lé Wil rice
b PR Qb o 1 duhRair 1001 Mpoby the1 Md olive

conmponent. 2a Effects of the Invention The ‘enul sion
oigonposition of the present invention is adjusted to

about pH 3.7 - about pH 5.5 by adding a buffering

agent Théhewabekeatibhe ofH[ef] ,t Rheg@ilnsithie epnpediflilean is

and the 2s average particle size of the disperse phase
phearphadl igsi ddhesreian naacararsly sarfacteant af t er

sterilization in an autoclave etc. or after a

[60y- TRem-pmesesitabhonf d48d,t kheredmosinel phosphstldplic is egg

Consequently, the enul sion conposition of the present
yod&k ileEthion asseyleaonbecithin, shydrogenationr pgoduct thereof,

prodrug thereof, which is the active ingredient of .
phoiseherhildytlevh cddmso s iphiasph a tédy Is thangpleaniore s trfsphat idic

Moreover, sterilization of the enulsjon conposition
acifl,t phospiadidyilipesrificon b sahaduidiel rs iE ke OTand a

| ong-term_preservation thereof do not result in the
pPhesphadidyd 9diya@r®dal |y observable free oil drops. In

ds, the, di h i cl d v ,
PR hraR EABboai At BEphale BAPFPLPc tRac20agRte
di d.d t .sh h ti d .ar. :
PhERRHPIBAL fiF ARIHTIEIn COBtALEEhd b A S B Lo b
pr8hob S pPLESSRL | MeRoan (2A1 g, A shEA & P RPout

composition in total.

[62] The composition of [61], wherein the anionic
phospholipid is dimyristoylphosphatidylglycerol.
[63] The composition of [B8], wherein the emulsifier is

contained in a proportion of about 0.1 to about 150 wt% of the

0il component.

Effects of the Invantion
The emulsion composition of the present invention is
adjusted to about pH 3.7 - about pH 5.5 by adding a buffering
agent. Therefore, the pH of the emulsion composition and the
average particle size of the disperse phase particles therein
scarcely vary even after stérilization in an autoclave etc. or
after a long-term preservation, and-the composition is stable.

Consequently, the emulsion composition of the present

29



10

15

20

25

by adding a buffering agent to give a stable enul sion
conposition, an optiml pH can be determ ned dependi ng
on various other conditions such as the
characteristics of the is enulsifier and stability of

. the conpound and the |jke Ther : £
SR PR R o S 0E Bt BT PR thereot
AOts & dhe ANote S Ryl tonSUshl P91 CoorfigS8i tion,
w%cg?el%h%h%ta [ |?)§lrg?ﬁétcﬁle&gﬁusc?€i%%éconp%%ti o_noriﬁ%§ Heron
el e r20 48,4148, aMRBSI0QN sERMASIZHtABn of the

satistying 20 various conditions can be afforded by

gﬁﬁk&ﬁ&ﬂmbéﬁﬁbéiﬂiSHrB¥“théﬁp$&§eﬂﬁmﬁﬁﬁﬁﬂﬁidﬁlin an autoclave

conposition of the present invention noreover shows

et ONGi®ran pedamt igresdrafit idy fidredlf ndtist rddubt in the
exceeds a general period of use of 18 nonths of

prallciivh &5 WRRHANat idbserBasle Mutee fail Groys ng Iutother
the Invention Hereinafter, enbodi nent of the present
wdrisgntiton didperse pesoy igrect i S0 Amdpiew, tin béhigkedthe
in an enul sion conposition of the present invention
diispeiree gitgrengraitdnede: damdeeh didpersed,ardo guetdi ghow phase
range and specifically is a conpound which can be

sepepedsiant ethdyanehestfadylas a (1) or (11), or a salt
thereof or a s prodrug thereof. (A) About a formula

(1) denpedidiont wénssediig @nulFioR samasidian fF the
al i phatic hydrocarbon group optionally haviqg
preges dnsiant iom carohsg iad] R R 3Rl 3-7 — about 5.5

optional |y having substituents, a to heterocyclic,
byy 283 nehd Seifer 1na idgendudd iQJu‘é%tas,S%th'-reou%ﬂu si

corgl%%rs%%%lgn%d a%y otpq—.emra ' rB’f-{ aclza_no_\k)}e (g\&eerreni\inne%l depark fr% Son
various other conditions such as the characteristics of the
emulsifier and stability of the compound and the like.
Therefore, even when other conditions that can be overcome by
adjusting pH to about 3.7 - about 5.5 are present, such as the
case where the stability of the emulsion composition is
influenced, and the like, an emulsion composition satisfying
various conditions can be afforded by adopting the adjustmeént
of pH.

The emulsion composition of the present invention
moreover shows long-term preservation stability for 24 months.
This exceeds a general period of use of 18 months of emulsion
preparations.

Best Mode for Carrying Out the Invention

Hereinafter, embodiment of the present invention will be

- described.
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hydrogen atom or an aliphatic hydrocarbon group

optionally having substituents) or a group

represented by the formula: R n N~R~-~ 15 (wherein

R b represents a hydrogen atom or an aliphatic

hydrocarbon group optionally having substituents, Rlo

i s saPe CoppENngr tei PretSRE HRoRPRERUARA OPeFREPSTIE ign of the

hydrogen atom or an aliphatic hydrocarbon grou .
RSRSeaTral iny emdiiong isukdhg entiengd R 4, ggpte in an

with R and anong them.th rqu represent eq .by the
Fddha Far@RL angh &%fﬁfaﬁé& dsbrt §c’t%|?é"§‘£t'ré"%lr%h|ﬁ% be

as defined, abo [ referred. And...R$ represent '
SRR ARErIEe Pt SEk SSRGS Tots Oy Tadl RFIE tHiEeof ox 2
substit nts,égn aromati ¢ hydrocarbon group 2s

Hﬁ% %g@éﬁﬁfrﬁg i'ng substituents, a heterocyclic group

optio I i ng Lt yegnt up represented by
t he Rghﬁéggﬁiegkggg&%%éeﬂglegﬂgg%hgsents a hydrogen

atom 9f, e 3pERIRLCGLIR ORALANRLGLALE APl LANPHaL 1
Sti S) or gr

havi ng su uen 1 a up represented by the

h EgﬁhﬁbonRgg yﬁsggtiQWBQQ%gﬁsﬁgigr%%B@%¥ﬂ6%$532fﬁﬁ“ﬁromatic

ani ng as above, iI's same with or

ndafrbenehbnl §2BUR BpRRenaaNie seRtifgl stidrageRmAisyMeor
an al i phati ¢ hydrocarbon group optionally having

hetBebicldents hrotp bptivaalard haiviihgReubatd tarngs t kergroup
the group represented by the formula -ORl a [wherein
rBbeeseapeasBht $heh€osani amedR! ngwhsrdehi REdrafoesdnts a
preferred. io Wien R and R are joined to forma bond,
hyydeogenpatomt or an aliphatic hydrocarbon group optionally

having substituents) or a group fepresented by the formula:

b
N’R
\Rlc

(wherein R! represents a hydrogen atom or an aliphatic
hydrocarbon group optionally having substituents, R® is same
with or different from R!® and represents a hydrogen atom or an
aliphatic hydrocarbon group optionally having substituents),
or R forms a bond with R?, and among them the group
represented by the formula -OR! [wherein R! represents the same
meaning as defined above] is preferred.

And, R* represents an aliphatic hydrocarbon group
optionally having substituents, an aromatic hydrocarbon group
optionaily having substituents, a heterocyclic group
optionally having.substituents, a group represented by the
formula ~Oﬁh (wherein R!? represents a hydrogen atom or an

aliphatic hydrocarbon group optionally having substituents) or
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represented by the fornula (laa) can be represented by
the formula: 0 ~~ C (CHZ)" Az ~N-Ar (Ihh) 1s ~
[wherein each synbol represents the sane nmeani ng as
defi ned above], and specifically can be represented by
the formula: 0 20 ~ (CHz)" Az NAr (lcc) -~z

a[ GheYR| FeRERReRYRBOPY r Epe eEeFYla he same neaning as
defi ned above], or the formula: 0 25 (~)" Az |
"1~N-AcRCIii) SQz [wherein each synbol represents the
sane ﬂeﬁhing as defined abovej. 32 Wen R and R are
joined to forma bond, the conpound represented by

the (ol () S8ReBent epieeaed BLatGy LY MAN above,
R'™ is same with or different from R'? and represents a
hydrogen atom or an aliphatic hydrocarbon group optionally
having substituents), or form a bond with R% and among them
the group represented by the formula ~OR!® [wherein R
represents the same meaning as defined above] is preferred.
When R and R? are joined to form a bond, the compound

represented by the formula (Iaa) can be represented by the

formula:

ccuz)@: N—Ar  amh
50,

[wherein each symbol represents the same meaning as

[ ]

defined above], and specifically can be represented by the

formula:

0

7
{CH,),, A N—Ar (lcc)
30,

[wherein each symbol represents the same meaning as

defined above], or the formula:

w@f)ﬂ—y ain
S0,

[wherein each symbol repreSents the same meaning as
defined above]. |
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[wherein each synbol represents the sane neani ng as
defi ned above], and specifically can be represented by
the formula: so 0 (Cli2)~ NAr (Ic) ~2 [wherein
.each synbol represents the sane neaning as defined

above& or the f mula: 15~ (CH)~ 1 CNA (I i)

[ wher hﬁneacﬁnéy cﬁre? eiftidachtto t I%aﬁmb%bmtﬂge ‘compound
defi ned above Wien_Ra and Ra are £0|ned to fo
rgBrasepfed cBMpBbﬁdfOF@BiléséﬁﬁédCBS} Pge FBFﬁﬁ?ﬁt?‘Feg’Y the

gcan Pe represented by the -fornmula: 0 25.[wherein
BEBY€ynbol represents the same- neaning as defined
above],. and specifically can be represented by the
fornula 33 ¢ s62 [wherein each synbol represents
the sa hng as s defined above], or the fornul a:

0 ((~ )(Gﬂz)w- Ar,"'(’l"rtd (Hy

2
[wherein each symbol represents the same meaning as
defined above], and specifically can be represented by the

formula:

0

=
(G, M—hr (le)
SOZ

[wherein each symbol represents the same meaning as
defined above], or the formula:
0
)
c\
o), || N—Ar (1)
80,

[wherein each symbol represents the same meaning as

defined above].

When R® and R% are joined to form a bond, the compound

represented by the formula (Ie) can be represented by the

. formula:

@), ;| N—Ar (i
S0,

[wherein each symbol represents the same meaning as

defined above], and specifically can be represented by the

formula:

33
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[wherein each synbol represents the sane neani ng as
to defined above]. When Ris a group represented by
the formula -ORL [wherein Rl represents the sane
nmeani ng as defined above], the conpound represented
by the forrmula (laa) can be represented by the
formula: IS4 u~ OR(Clz) ~AZ ~ (I bb) ~z~ -Ar

[ wher ei synbol represents the sane neani ng as
def i néghabove|N—ghd spggifically can be represented by
the 2 a0 ~GCGOR- (CH)" AZ Rz ( Inn)  SG21~

-Ar . [wherein ‘each synbol represents the sane neani ng
as 25 defined above or the formula: 34 0 C OR-,

(Cf i thwheein gagh (;@mb@q_re%es[ e'?lhe SRIE an as
def d ab Wh
Ae€PiE e s o Ct BBy ehe formila - ORL

[wherein Rl 5epresents t he sane nmeani ng as defi ned

above], the
50,

[wherein each symbol represents the same meaning as

defined above].

When R is a group represented by the formula -orR!
[wherein R' represents the same meaning as defined abovel, the
compound represented by the formula (Iaa) can be represented

by the feormula:
1]

AR
(cuz)@iC R (Ibb)
ﬁ%&——hr

[wherein each symbol represents the same meaning as

defined above], and specifically can be represented by the

formula:

et
LR
(CH) A R (Inm)
SON —Ar

[wherein each symbol represents the same meaning as

defined above], or the formula:
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conmpound represented by the formula (la) can be
represented by the formula: 0 u~-R~ 10 (Cflt)n ~~ Rz
(I'b) SQI~ -Ar (wherein each synbol represents the
same nmeani ngoas defined above], and specifically can
be representgdoy the fornula: is 0 i i _~~ {CfLt) \
Rz {I 2§00z~ ; Ar (wh i n each synbol represents the
sane(ﬂg #i a definggggbove], or the fornmula: 20 4
6-OR~ (CTIry¥O—RAM (1 0) n Szfy -Ar [wherein each
synbol represents the sanme neani ng as _defined above].
2s Wibtheeein eady cupnhdp raRFasdiys) thie aReniepning as
OR a [wherein Rla represents the sanme nmeani ng as
defekned RR@¥E], the conmpound represented by the
L?Lgu‘?}hae(r(blﬁe%i.)s? aq;\,i;arn becv.{;? Prre%sreenst eenc{: ebcy b}} q:%e].c ¢ orrrurrluﬁa 35 SR

[wherein R! represents the same meaning as defined above}, the
compound represented by the formula (Ia) can be represented by

the formula:

0
C—0R'

fﬂg\/\[/c R? (Ib)
Sﬂzﬁ —Ar

[wherein each symbol represents the same meaning as

defined above], and specifically can be represented by the

formula:
0
1t 1
x —0R
(CH,),, R (In)
SO, —Ar

[wherein each symbol represents the same meaning as

defined above], or the formula:

0
] ]
¢—OR

(@ " (o)
SON —Ar

[wherein each symbol represents the same meaning as
defined above].

When R® is a group represented by the formula - OR!®
[wherein R!® represents the same meaning as defined above], the
compound represented by the formula (Ie) can be represented by
the formula:

35



SQZ~ -Ar' [wherein each synbol represents the sane
meani ng as s defined above], and specifically can be
represented by the forrmula: 0 CGOR-" 5021 -Ar 1o
[wherein each synbol represents the sane nmeani ng as
defi ned above], or the formula: a CGCOR' (~) ~ R~
(lcp n S62~0 Aﬂ 15 [wherein each synbol represents

the sa mohg as defined above]. As the conpound
repraqgnt d byathe forflla (1aa), the conpound
repres tﬂe formula (lcc) or the fornmula (1Inn)

20 is preferr®ed, "as the conpound represented by the

f la), th d by_the |
(?E?uhghéﬂéiﬁoéﬁgmggggﬁﬁy Eéé %$%$ gﬁey%%%gégg%ﬁghs as

- oRRTRRUTC SoER oo HiEap 1 b PhgpbUBpsea by tne
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f§o ngéa (Ip) are preferred. 25 Simlarly, the conpound
p? ented by the fornula (1d) can be represented by
t he fornulab Ri (ir) SO-IV -Ar 35

1t 1a

R
(CH), o (Ip)
SON —Ar"

[wherein each symbol represents the same meaning as

defined above], or the formula:

C—OR"
(a@i " (10
SOR —Ar®

[wherein each symbol represents the same meaning as defined
above].

As the compound represented by the formula (Iaa), the
compound represented by the formula (Icc) or the formula (Inn)
is preferred, as the compound represented by the formula (Ia),
the compound represented by the formula (Ic) or the formula
(In) are preferred, and as the compound represented by the
formula (Ie), the compound represented by the formula (Ik) or
the formula (Ip) are preferred.

Similarly, the compound represented by the formula (Id)

can be represented by the formula:

R1
[::]:f%ﬁ (i)
&gﬁ——kr
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[wherein each synbol represents the sane neani ng as
defi ned above], or the formula: ~C6zR s \/~ ~ (I s)
SOz~ -Ar [wherein each synbol represents the sane
nmeani ng as defined above], and the conpound
represented by the formula (1g) can be represented by
the formula: 1o Rla ~ z Rz, (It) SQZnH -Ar' [wherein
each synbol represents the sane neaniqg as _defined
abovelWhefe ihF ANMPOoL EePTasent RANR Sefye RgaAnLng as
wherein each synbol represents the same neaning as

d ‘P?Fgoa%mﬂﬂ. Isthe ‘g{fﬁ‘bﬁ%hd represented by the

formul a (Id)1 the zo conpound represented by the

for 8. (MR i s preferred, as the conpound

repr ed by the fogeula (1g}, the conpound

represented oy the fornula (It) is preferred. In the

compound reoregﬁnted by the formula (la), when n is 1

or 2, and (i) Rl is a hydrogen atom or an ethyl group,

R 2 'ﬁ%§§q§ﬂégéh!£ BNt ffedehtds RIRYdatt GilanDig as
an

(i) are Jjoi'ned to forma bond and Ar is a

AR O, aarkd (R WYoRbeYd Sptdsertdd bpnopsefytmula

group, a 4-nethoxyphenyl ‘group or a

(Eg P-cHid Vi died8dn 8@ Uy the formula:

ZRI a
@f” W
SOM —ar'

[wherein each symbol represents the same meaning as

defined abovel}, or the formula:

002R1 L}
RZu (hu}
CItﬁzlll —Ar'

[wherein each symbol represents the same meaning as
defined above].

As the compound represented by the formula (Id), the
compound represented by the formula (Ir) is preferred, as the
compound represented by the formula (Ig), the compound
represented by the formula (It) is preferred.

In the compound represented by the formula (Ia), when n
is 1 or 2, and (i) R' is a hydrogen atom or an ethyl group, R?
is a methyl group and Ar is a phenyl group, or (ii)} R and R?
are joined to form a bond and Ar is a phenyl group, a 2-
methylphenyl group; a 4-bromophenyl group, a 4-methoxyphenyl
group or a 2,6—dimethylphenyl group,
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37 a group represented by the formula: (CHZ) can be a
group represented by the fornmula: s (CHZ) ~
Furthernmore, when n represents 1 to 4, and {i) RL is a
hydrogen atom or a | ower al kyl group optionally having
substituents, Ris a |lower alkyl group optionally

a hgmouw sEpsadbsitdedidny sthanformula: a phenyl group
optionally having substituents, or (ii) R and R are

j oi ned ~xpotma bond and Ar is a phenyl group
optioﬁﬂpLyjhaving substituents, a group represented
by the g a:. {~)~ is may be a group represented by
the formula: {(fie)" zo In the conpound represented
cay hehed fHHQHR LYRIHSenirRt by the ifepmular) js g
hydrogen atom or an ethyl group, Ris a nmethyl group,
and Ar A Ssa”phenyl group, a group represented by the
formuf@s. (Lx1z)" 2s is a group represented by the
formul a~ (Bl Z) ~ Furthernore, when nis 1 to 4, and

! SR R r T T A P 50 o
SR D00 S A e i
sdB?Hfﬁﬁﬁh%H q% Egeafqgggkaélkyl group optionally having
substituents, and Ar is a phenyl group optionally having
substituents, or (ii) R and R° are joined to form a bond and
Ar is a phenyl group optionally having substituents, a group

represented by the formula:

In the compound represented by the formula (Ib), when n
is 1 or 2, R' is a hydrogen atom or an ethyl group, R? is a
methyl group, and Ar is a phenyl group, a group represented by

the formula:

o),

is a group represented by the formula:

=

Furthermore, when n'is 1 to 4, and R' is a hydrogen atom
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may be a group represented by the formula: (CHZ) \ io0
As the "aliphatic hydrocarbon group"” of the "aliphatic
hydr ocar bon group optionally having substituents”
represented by R Ra, RlL, Rla, Rib, Rlo, and the
"al i phatic hydrocarbon group" represented by R Ra, o
oR2 2 Rzaexf ¢l kadagyiosp aptdlondlliys hgvdmy, sabefditowngd, R is a
group, a cycl oal kyl al kyl group, an al kenyl group, an i
lgmeyn il kylogg ovgt optdoa deavéag Asbsihd tatels g Ar 1is a
for exanple, a |linear or branched alkyl group having
Phepy L grexphorsipgad ly haydnmy sulpstdsuents e@h@roup

roup, an n-propyl group, a isopropyl group, an
IRPEGOFNtes &HOGSF £oreuaryl group, a sec-butyl group,

a tert-bytylL group, a pentyl group, a hexyl group, a
hepty&wgﬁ. p, an octyl group, a nonyl group, a decyl
group, Ja ¢dqdecyl group, etc.), etc. are preferred,

and particularly, for exanple, a | ower alkyl group

mg?gh%?a%gkgﬁgn?gpgggﬁnégdgby %hgegg¥ku§ Qup, an ethyl

propy roup; a 1sopropyl "group, an
n- butyl ~graoudp, a isobutyl group, a sec-butyl group, a
tert-@yi yif group, etc.), etc. are preferred. As the
cycl oaf roup, for exanple, a cycloal kyl group 39
having 3 to 10 carbons (e.g., a cyclopropyl group, a
cycl obutyl group, a cyclopentyl group, a cyclohexyl
group, a cycloheptyl group, a cyclooutyl group,

etc. )asetlfe V& BipRa€ierhpdroaagbpar reupar by, ther “aliphatic
exanpl e, a cycloal kyl group 5 having 3 to 6 carbons

hy€@r@carBofygroup opytighaupy Ba¢yfibobub¥titgealp” &epresented

cycl opentyl group, a czflohexyl group, etq.), etc.
burR, pREf /' e@t’®, R'®, R'®, and the “aliphatic hydrocarbon
Qroup” represented by R°, R%, R? R*, for example, an alkyl
group, a cycloalkyl group, a cycloalkylalkyl group, an alkenyl
group, an alkynyl group, etc. are preferred.

As the alkyl group, for example, a linear or branched
alkyl group having 1 to 20 carbons (e.g., a methyl group, an
ethyl group, an n~propyl group, a isopropyl group, an n-butyl
group, a isobutyl group, a sec-butyl group, a te?t-butyl greup,
a pentyl group, a hexyl group, a heptyl group, an octyl group,
a nonyl group, a decyl group, a dodecyl group, etc.), etc. are
preferred, and particularly, for example, a lower alkyl group
having 1 to 6 carbons (e.g., a methyl group, an ethyl group,
an n-propyl group, a isopropyl group, an n-butyl group, a
isobutyl group, a sec-butyl group, a tert-butyl group, etc.),
etc. are preferred.

As the cycloalkyl group, for example, a cycloalkyl group

‘39



10

15

20

25

As the cycl oal kyl al kyl group, for exanple, a

cycl oal kyl al kyl group having 4 to 12 carbons (e.g., a
i o cycl opropyl net hyl group, a cycl opentyl met hyl group,
a cycl ohexyl net hyl group, a cycl oheptyl nmet hyl group,
etg.), .etc. . _are preferred, and rticularly, for
hayingi é tg 19yaa5§rw| ek - rgﬁo&SfcﬂaWﬁgYA @Foge, 2

&3%3?3@“ FibRy| SFSRoBan ?yﬂl 8iBy ﬁeFPr';?ll""‘?"nglo&&"“P' a
h f

R EREBETEL AT oY ofp YR poBk ihnEBhE BRE Vil kel Sre

pgggg?gegavhﬂg éakglguiQ%R nsfgg gxamg%arogﬁg%%l%%ﬁ%%i group

nyl gr
hﬁgﬁﬁﬁc§|96l cggﬁgﬁéaq%. 2 a leg@gggkéﬁ9igggﬁﬁ§p a cyclobutyl

g 3 or 4 carbons
gEHhﬁnYE 999%8peﬁ£91) r%hﬁ, ﬁr%yﬁiéﬁékgﬁdgréﬁpth%tc y, etc.
al kynyl group, for exanple, a | ower ynyl group
arBayr88e3rkQ.6 carbons (e.g., a propynyl group, a
butynyl group, a pentynyl group, etc.), and
partasutnel ¥yclealRyaapkel grbappr fakkerghpgequa
having 3 or 4 carbons (e.g., a propynyl 2s group, a
cholyaykyDadkpl €toup, hevringadetpr tPecaebonAs (ehg., a
"substituents" of the above nentioned "aliphatic
chytopreppbme ghplipgoptippnal tychapengyimbshyilugmbep, Bor
exanple, a heterocyclic group, an oxo group, a
cyglioheyy hnetipyl agiup, 48 ayebdeheptvimethyl3gkoup, etc.), etc.
(particularly, C3_s) cycloal kyl oxy group, a Cs |o
axe ywosferredp, and atbicplariyul foryexapple) a
aral kyl oxy group, a heteroczcllc OXy group
cytlgatkybalkplipgrene havingriatend n&pasélﬁsailar%ard) 2 50 7}
C3 lo (particularly, Cs-s)_s cycloal kylthio group (t
cagpong E?di’nmﬁ' e¥chopaepiimet ybsgr@upar9| FHF&OQFBGb'lmethyl

t he sul fur aton1n§% be OX|d|zed%
GAGH L | ST SHOBIRE REh cFRIWE | 8r bapPEbheazs pgpLerred.

atogén%%e alkenyl group, for example, a lower alkenyl group
having 3 to 6 carbons (e.g., a propenyl group, a butenyl group,
a pentenyl group, etc.), and particularly, for example, a
lower alkenyl group having 3 or 4 carbons (e.g., a propenyl
group, a butenyl group, etc.), etc. are preferred.

- As the alkynyl group, for example, a lower alkynyl group

‘having 3 to 6 carbons (e.g., a propynyl group, a butynyl group,

a pentynyl group, etc.), and particularly, for example, a
lower alkenyl group having 3 or 4 carbons (e.g., a propynyl
group, a butynyl group, etc.v),r etc. are preferred.

As the “substituents” of the above mentioned “aliphatic

hydrocarbon group optionally having substituents”, for example,

- a heterocyclic group, an oxo group, a hydroxy group, a Cie
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oxi di zed), a heterocyclic thio group, a heterocyclic
sul finyl group, a heterocyclic sulfonyl group, a
nitro group, a hal ogen so atom a cyano group, a
car boxyl group, a Cl_lo (particularly, Cl1_s)
al koxy-carbonyl group, a C3_s cycl oal kyl oxy-car bonyl
agkexy, greurs goCany| Q%ﬁﬁkﬁﬁﬁ;@ﬂQ&mi eyeioalkyloxy group,

(particularly, C7_12) aral kyl oxy-carbaonyl group, a
a Heter RIS (SERT b0y FI-gr CRPT A COGRHIY ra (7128 a P BORFKLOXY

group, s al kano C3-5 al keno

9@5?5 %99?“?%5?5%#%@%?gbaPPa eﬁgsaeikx@p%{zﬁé%u% (the
SORYE i Py T fip SEERLESHLONR oBias  far ARt T e
c Bt LR Ry IR haveREur o LRE  $ERRE, afofhRTIBY BETBERHE, & Cous
w0t TS5k O( B 5058 O A0 06 QUL 8010

pfailf Oc@i%(:‘:f?g:@-‘%%z_g élﬁgi%&gﬁxioﬁ—tﬁhe sulfur atom may be

U ar oxam de group, a

ofdad ﬁa[d)(Paé thEHs AhbYe1£d SDid! §P3Yp CakDRAYEPEY¥yEL 98Psul Finyl
e | B C-ly

0 aryloxy- carbonyl oxy gfoup, a

gfdﬁ%fié“ﬂé%éﬂ@c§élﬂ8)s@1@&ﬁ iQéfo@?kcérﬁéﬁfboéfoﬂppuﬁ,halogen

a lo (particularly, C3_s)cycloal kyl oxy- carbonyl oxy

atfUla éyhﬂ63¢ﬂ@%§IQ#pc@ﬁ$¢@@P'éﬂoﬂﬁylﬂgcbqo (particularly,
substituents, a Cs_lo aryl group optionally having
CispbsdiroeptSarbehgl gfeupsed. ¢4k Thedsadibdiddwerdrbonyl group,
are substituted at substitutable .positions in the
a ahome amgilicxynech rtainyih atriouphy dr dagsbdpagtdemlarliand Cr-12)
the substituents are not limted to one and may be
arsey oxy-<td fleomnt group, favhetebecgcl 2ot oxyyarkopyl group, a
.the "Cl1_6 al koxy group”, for exanple, a nethoxy
Cegfooapy 1 —~ma rtcmydy gyreon, Cars lkeoppdy groip, G-s alkenoyl
i Ssopropoxy group, an n- butoxy group, a tert-butox
gnpurup,a d-n petlyicarpopyd@xy sirayp, a Cz.s alkanoyloxy group,

a Cs.5 alkenoyloxy group, a carbamoyl group optionally having

substituents, a thiocarbamoyl group opticnally having
substituenté, a carbamoyloxy group opticnally having
substituents, a Cgs alkanoylamino group, a Ce-10 aryl-
carbonylamino group, a Ci-10 (particularly, Ci-¢) alkoxy-
carboxamide group, a Ce-10 afyloxy—carboxamide group, a Cr-19
(particularly, Ci-;2) aralkyloxy-carboxamide group, a Ci-io
(particularly, Ci) alkoxy-carbonyloxy group, a Ce¢i0 aryloxy-
cafbonyloxy group, a Cy;19 (particularly, Cs-12) aralkyloxy-
carbonyloxy group, a Ci-10 {(particularly, Cs-g)cycloalkyloxy-
carbonyloxy group, an ureido group optionally having
substituents, a Cg-10 aryl group opticnally having substituents,
etc. are used.

41



10

15

20

25

hexyl oxy group, etc. are used, as the "C3_Ilo

cycl oal kyl oxy group", for exanple, a cycl opropyl oxy

group, a cyclohexyloxy lo group, etc. are used, as the
"C6_lo aryloxy group”, for exanple, a phenoxy group,

a napht hyl oxy group, etc. are used, as the "C~ L¥
ar al k¥hezg @PBEELtU¢%FSeaaﬁpﬁebssltéﬁ§9|6§ysabéﬁb ufable

PBEAERGRFy KB igr BBRYSa M oReRy RN JhtisCathon aroue’

e sm

=Biohhag Bt L6 arRt S cae mpby L %ﬁaﬁ% ot8,5HB, AP pRY bE same or
TPt AP BB e o o

Cycl i KR e G- g StRox? L oBb P 26F o2 naE}i% ggtietfloxy group,
VAP oS S ndeELTBEPY L Sk o, a -

bﬁ&f@%&ﬁé}“i%ﬁt%&t@x y €§foup! eaﬂsﬁdpeﬁ’éywﬁy &th_@, an n-

arylthio group (the sul fur”atom may be oxidi zed)

hd 0§ 1 &XRAPFSup 2 e BOENYEE hiSed] 048, tRe nﬂ@;‘ﬁ?)&ﬁ&‘l&alkyloxy
group, a phenyl sul finyl group, zs a phenyl sul fonyl

gEhaIn, BE.edfplLELt @pclbSrofylbyy @f@th]bﬂ&ht?cgbnéﬁyloxy
(the sul fur atom may be oxidized)", for exanple,

gyl éthé 0 groupsed, phenthetmﬁehmlarguoug gxoup”, for example,
benzhydryl thi o group, a benzyl sulfinyl group, a

a lwyd:spl Jroowp, 42 mpphithyeéxy greupseefcasatdeused, as the
"hal ogen atont', for exanple, a fluorine atom a
“@hisorirad kytlloxy groupi, n€oat @xamrld,od reratydoxy group, a 1-
are used, as the "Cl_| o al koxy-carbonyl group”, for
Pheawalaiiter 1 ax yred 1)c & tﬁmhergwb@@ymymar@onyl
group, an s n-propoxycar bonyl group
rBEHA, @rdumazarthﬁtlmﬂwlﬁw bBFEP gr oEP;
a |sobutoxycarbonyl %rou a tert- butoxycarbonyl
usghuRs dhe tdiig proym.- tthe sulfur atdém may be

oxidized)”, for example, a methylthio group, an ethylthio
group, an n-propylthio group, an n-butylthio group, a
methylsulfinyl group, a methylsulfonyl group, etc. are used,
as the “Cj.j9 cycloalkylthio group (the sulfur atom may be
oxidized)”, for example, a cyclopropylthio group, a
cyclohexylthio group, a cyclopentylsulfinyl group, a
cyclohexylsulfonyl group, etc. are used, as the “Cep arylthio
group (the sulfur atom may be oxidized)”, for example, a
phenylthio group, a naphthylthio group, a phenylsulfinyl group,
a phenylsulfonyl group, etc. are used, as the “Ci-9
aralkylthio group (the sulfur atom may be oxidized)”, for
example, a benzylthio group, a phenylethylthio group, a
benzhydrylthio group, a benzylsulfinyl group, a benzylsulfonyl
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cycl oal kyl oxycar bonyl group", for exanple, a
cycl opropyl oxycarbonyl group, a cycl opentyl oxycar bonyl
group, a i o cycl ohexyl oxycarbonyl group, a
norbornyloxycarbonyl group, etc are .used, as t he

"Ce-i 0 aryl oxy-carbonyl group", for exanple
gpioepex pEar beuy! ugledupaSath@thﬁ)lpaﬁylc&ﬂ'—@é‘nyl f@rroeﬁfampler a
etc. are wused, as the "C~_|ly aralkyl - oxycarbonyl
fdueupne ﬁ@pmexmhelora}neb@?ﬂmro@m%@m B, 2 iodine atom,
benzhydryl oxycar bonyl grou £
ehHen8ERy NERGcaPBobVE gFoup, a%kexyag%rggggl GEOpRer for

C6 Lo aryl

b3 Sl ARl e o

r use

G T e R
bRERAVEREBRBYE: oBelBron s UbBBryRatRolvLl HPbhpgl 8 ert-
e e e e ony%iﬂs%r ahePc g o e
géﬁgapﬁxéaxxésesex XY rBhLUR: f@rn@QEhBQ¥|0éy groug, a

enyl a grou etc. .are used, as the "CzZ
cghkaaexb91¥xgagyeony&ogre& becyémoﬁén@9§bQ&%a&b@h@l group, a
A propi ohyl oxy group, a butyryloxy group, a
c¥éh.8h¥k9lb$x9&8k'ﬁon§llpk;\t@h%){| SOhHiHhy Riycafongedgroup, etc.
as the ~5 al kenoyl'oxy group”, for exanple, an

ager ykeyl oay 8heUPCs 3, SFPLOOY+exybEnpLpgrebp”, afer example, a
used. 93 As the "carbanoyl group optionally having

phehskiytaepbayl gtoupgxanphphtayltexyaaepbngiogroap ,aetc. are
cyclic am nocar bonyl group, which may be substituted

ubgd]l as £hsubSiié uerd Bkpblexyearbonyl @lodpi) kfbr example, a
(e.g., nethyl, ethyl, etc.), phenyl, Cl1 ~ acyl (e.g.,

benaykbyycapbopybngrpupenaopprhNdryl08IC4rb0nyl group, a 2-
al koxy-phenyl (e.g., methoxyphenyl, etc.), etc. and

pherethytokygatbenpgkagpbupa etarbakeyhsgloups &he “Ce-10 aryl-
N—neth{lcarbannyl group, an N

carbonyl group”, for example, a benzoyl group, a naphthoyl
group, a phenylacetyl group, etc. are used, as the “Ci-6
alkanoyl group”, for example, a formyl group, an acetyl group,
a propionyl group, a butyryl group, a valeryl group, a
pivaloyl group, etc. are used, as the “Cis alkenoyl group”,
for example, an acryloyl group, a crotnoyl group, etc. are
used, as the “Cg-10 aryl-carbonyloxy group”, for example, a
benzoyloxy group, a naphthoyloxy group, a phenylacetoxy group,
etc. are used, as the “Cz-¢ alkanoyloxy group”, for example, an
acetoxy group, a propionyloxy group, a butyryloxy group, a
valeryloxy group, a pivaloyloxy group, etc. are used, as the
“Ci-s alkenoyloxy group”, for example, an acryloyloxy group, a

crotnoyloxy group, etc. are used.
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et hyl car banmoyl group, an N, N-di net hyl car banoyl group,
an N, N di et hyl carbanoyl group, an N phenyl car banoyl
group, an N io acetyl carbanmoyl group, an

N- benzoyl car banmoyl group, an N (p-

met hoxyphenyl ) car bano

| - i 3 1 ”
1- pyr%wlaﬁng‘/%a%laﬁyi g%ﬁﬁf’opglﬁp@éwdbﬁseagbsH’;?Ftltuents '
by BRaPe It arb R et in att off &'Busdhicuapippoarbonyl groue,
wpbth, Go,rpr o SE R BB Bahugt r BHBCUALBR ke, Shascted from
bst d by 1 i | fram C
CEAHE T8 By tnBEn P BN LPBLS 5 ) BRERULL B et e

R e I e e S A s ot e

ar sed. t ZQne 0
m%%l?&la’%%%}]?%if,y%, Ersed. oA, thRg Qpeggir%?émxy ¥¥rOEQEfple a

avi ng substituents™, example, a

c&Rb | §X¥ 8! ObR M‘%&f‘hj}@éaﬁﬁaﬁéﬂgﬂ 'gi(cgﬁgg By f-or 2

substituents selected fromCl_4 al nmet hyl ,

e@ﬁf&%arbéﬁ@yi,%ﬁbﬁﬁr|aneﬁPN-@ﬂﬂeﬁﬁﬁfbékBahbylfQfoup, an N,N-

exanpl e a ‘carbanoyl oxy group, an nmet hyl car banoyl oxy

d D& L c b Ady £ 5g b 6B} hah Ci eyl exybghoub, gaoup, an N-
N- et hyl car banoyl oxy group, an N phenyl car banoyl oxy

agtiopicaxhamo @l egtices, #S WHeeri£dybcatkamoylagroop, an N-{p-
group”, for exanple, an acetoam de group, a

meptrhoge yorteen vik) o coqmo pl- byt gupana de-pyooplidinglcarbonyl group,
val eroam de group, a pivaroam de group, etc. are used, :

a gsipdwl di'Gicaxbanyl -goebpnyd abipipgrazpiylearberihpgeoup, a
a benzam de group,. a naphthoam de group, a

nogphl indearkpmyb, grewp, #tc. uaeel, ugedt hdds ¢he o
al koxy- car boxam de group”, for exanple, a s, "

e ragaRk grerr (wBbutaH Y kpoipg gwbstituents”, for
et hoxycar boxam de group, a tert-butoxycarboxani de

ew, & thip@IRILYhIEPIP which gnay be substituted by 1

05N2”é¥$§é§¥£gg€g1ggl éggg"frgngEianggl %e.g., methyl, ethyl,
etc.), phenyl, etc., and specifically for example a
thiocarbamoyl group, an N-methylthiocarbamoyl group, an N-
phenylthiocarbamoyl group, etc. are used. As the
“carbamoyloxy group optionally having substituents”, for
example, a carbamoyloxy group which may be substituted by 1 or
2 substituents selected from C;-4 alkyl (e.g., methyl, ethyl,
etc.), phenyl, etc. and specifically for example a
carbamoyloxy group, an N-methylcarbamoylcxy group, an N,N-
dimethylcarbamoyloxy group, an N-ethylcarbamoyloxy group, an
N-phenylcarbamoyloxy group, etc. are used.

As the “Ci-g alkanoylamino group”, for example, an

acetoamide group, a propionamide group, a butyroamide group, a
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phenoxycar boxam de (C6HSOOONH) group, etc. are used,

as the "C~_ly aral kyl oxy-carboxam de group", for

exanpl e, a 1o benzyl oxycar boxam de ( C6HSCHZOOONH- )

group, a benzhydryl oxycarboxam de group, etc. are

used, as the "Cl-io al koxy-carbonyl oxy group", for
vakenpimide grohpxyeapboaybanjde ggoowp, aptc. are used, as the

ethoxycarbonyloxy group, an n- propoxycarbonylox

“Gr-ouR YA lﬁx%ﬂ? e, a benzamide
n- butoxycarbonylox IS group, ter butox car bon oxy
IEPRIp, aam@mbtla%my %x%%%on@mw;/h@i %roupf ch are

aded 48 S O A s A 5 i,
%ﬂ_gnox "’\ébogﬁ@%}ég%ﬁ %@Wﬁéna@‘%ht I%I QXY G4 booxnyclaoggoxamlde

aral;%%g@%g}a%€§$%&ég%%%%%éﬁégugroﬁﬁf S%é?p$§e @sed, as the

en I QX:Q G Ranv! WP,

Bé? yl oxy ar orﬁ%x y ?)grouﬁ%r éaxample, @
ﬁ%ﬁ{%% HOE%OERQ P rﬁhﬁ ake.uaed, u@@@ ags the
0 cyc oaI Oxy- car %y oxy group", for

“EXAMRN a1 I 1 osagﬁlc%%m X YrRRIV, 0086 T Bidp 12, a
cyclohexyloxycarbonyloxy 2s ‘group, etc. are used. As

by 1 di Rt S MU OPL ¢ Praehlocday Ngg sels) i duent s, for
exanpl e, an ureido group optionally substituted by 1

bk Byd sty cativstamide Qrad)p Subist | taeatesss) eas ethe “Ci_zo
froma Cl_4 al kyl 45 group (e.g., a nethyl group, an

aleidiy - bhy Bty )graugphenfor exampl e ot . metleoxpearbonyloxy
and for exanple an ureido group, a 1- nethylureido
grgnayp,arn et od asai oy aumuE, 318 thpetpykycarbonyloxy
group, a 1,3-dinethylureido group, a 3- s phenylureido
grpnEyp,a etsnproysrky ddrdeorey et e raoyup i canyrovtipytexycarbonyloxy
het erocyclic oxy group, a heterocyclic thio group, a
grestper ¢c yid 4t g yod ropnyte Xy group, an n-

pentyloxycarbonyloxy group, an n-hexyloxycarbonyloxy group,
etc. are used,. as the “Cg-10 aryloxy-carbonyloxy group”, for
example, a phenoxycarbonyloxy group, a naphthyloxycarbonyloxy
group, etc. are used, as the “Cj_19 aralkyloxy-carbonyloxy
group”, for example, a benzyloxycarbonyloxy group, a 1l-
phenylethyloxycarbonyloxy group, a 2-phenylethyloxycarbonyloxy
group, a benzhydrylocharbonyloxy group, etc. are used, and as
the “Ci-1p cycloalkyloxy-carbonyloxy group”, for example, a
cyclopropyloxycaibonyloxy group, a cyclohexyloxycarbonyloxy
~group, etc. are used.

As the “ureido group optionally having substituents”, for
example, an ureido group optionally substituted by 1 to 3 |

(particularly, 1 or 2) substituents selected from a Ci¢ alkyl
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het erocyclic sulfonyl group or a heterocyclic

oxycarbonyl group is used as the."substituents" of

t he "aliphatic i 0 hydrocarbon group optionally having
substituents”, the heterocyclic group represents a

group forned by excl uding one h{drogen at om whi ch

gEPHBs (e Jt he 2hBeEhydy 8reUPanani ethydpaEssRy s etfed » @ phenyl
exanple, a 5- to 8-nmenbered cyclic_(preferably 5- to
IEOHBNhELEd B¥e Hepdyr 80P E6Rt sﬁﬁmﬁéelapougeﬂew greyp, a 1-

nebyfbRaiby aﬁe?»ag»zil% ir—%ﬁ%‘bx%gégé%‘»oﬁfoip%%i dr 3at 2&?”‘
As
dﬁ%{%meyaﬁa@oé%aﬁﬂ?eeogyézaﬁpﬁéﬁyiu%ﬁ?i%f’woapws
p§¥ 9§8 ¥ﬁ§§OS§B“8 ﬁ%n] azgg 4- ?:?ggblsl 20 group, a
te”ﬁﬁ%yé Héﬁ&?oc%i%yé gﬁg“pa ﬂeEQkSE%l%OBQy 82oup, a

oxazoly rou an”1 soxa

h%t%réégé gbafﬂ#¥lgg6ﬁgp a ﬁﬁﬁgZoéyeiﬁg §69F¥by HBupa a

_ I azo gro oxadi azo
hé@éﬁé@%¥ilSrQHPfoﬁ91'§959b359|¥|h9E898cyéllc oxycarbonyl
hi adi azol yl " group, a 1, 2, 4-thi adi azol yl group,

gPodp2i ® dSedhhadiREOM yhbsBieWEnta” 108, dhbhiadipratyt
group, a pyridyl group, a pyridazinyl group, a
hpabca shaoy | gﬁé@ﬁﬂ PopBi s B YA viegosibsantu8deky!
group, a pyranyl group, a thiopyranyl group, a
thk dxyrytogyolbc qroupxpéyregentup, a agquup Ofgli:deohp, eacluding
46 pyrido(2,3-d]pyrimdyl group, 1,5-, 1,6-, 1,7-,
ore Ghyd2ogdn amom2wﬂlomphiMdslﬂqltgeouptenocycle, and it
thi eno[ 2, 3-d] pyri dyl group, a benzpyranyl group, a
remtasdys of oyl expopbe, aa $ettah§cnepyened! cycbup, (preferably
di oxol anyl group, a dioxanyl group, s etc. are used.

5-THes b treardrorsd | ¢3¢chi@h peromwy tentabsingulctoas few,
possi bl e ﬁOSItIOﬂS 1 to 3 substituents sel ected

pﬁqﬁﬁﬁqg;m_ Itkg/1 4 (Rekpero atoms such as a nitrogen atom

(optionally oxidized), an oxygen atom, a sulfur atom, etc., or
a condensed cyclic group thereof. As these heterccyclic group,
for example, a pyrrolyl group, a pyrazolyl group, an

imidazolyl group, a 1,2,3-triazolyl group, a 1,2,4-triazolyl
group; a tetrazolyl group, a furyl group, a thienyl group, an
oxazolyl group, an isoxazolyl group, a 1,2,3-oxadiazolyl group,
a 1,2,4-oxadiazolyl group, a 1,2,5-oxadiazolyl group, a 1,3,4-
oxadiazolyl group, a thiazolyl group, an isothiazolyl group, a
1,2,3-thiadiazolyl grouf, a 1,2,4~thiadiazolyl group, a 1,2,5-
thiadiazolyl group, a 1,3,4-thiadiazolyl group, a pyridyl
group, a pyridazinyl group, a pyrimidinyl group, a pyrazinyl
group, an indolyl group, a pyranyl group, a thiopyranyl group,
a dicxynyl group, a dioxolyl grocup, a gquinolyl group, a
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nmet hyl, ethyl, etc.), hydroxy, oxo, Cl 4 al koxy (e.g.,

met hoxy, ethoxy, etc.), etc. ~0o As the "C6 |l o aryl

group” of the "Cfi _lo aryl group optionally having
substituents", for exanple, a phenyl group, a

naphthyl group, etc. are used. The Cs_lo aryl group

pyayded 2, Soidd pvirimddydt gaosphs i Sut aBl. #podirt/i-on Iby-a 2,6- or
substituent selected fromthe those |isted as a

2y Jubsphthymidylegeopp f ar thdear [pered aym dydb SrotRred

C6_io aryl group) of the "aliphati¢c hydrocarbon group
bspEryEanyy Hi@ﬂlﬁ’g &y Egﬁrtaaérﬁkrgfuaaéc GrB&®: &bove. Such

a s%gstltuent substltuted at _.a s bstltutablgrl 1
t65& H°Pﬁrﬁﬁ¥ CEIPHPar9I d4PERFANY d IERE P Ap S OFARY L gToup,

guch substituents is not linmted to one, and, the sane
F-dPfFelP8RE: 20 nore than one (2 to 4) substi t uent s

g?gugfhgg?,ﬁﬁg'tégﬂgvgﬁg uBé??F; nFBPghp%tﬁ%ﬂtgga5Q050581ble

SMPELLAUCRY hOUS! hETe I i 21Nl RS POy (e .,

orm an Optl

mgﬁggny|§EH as Lpes C§9§§B§ d Ehgg %§4952%B§y 3, g , methoxy,

up, al,? r onapht group

efhExyar 8r4sed. e{gls condensed ring group may be
subs¥|tuted at a substitutable position by a

10 SUbSIALUERE &€l ?&téﬂéjﬂfr dgre ot hase 'll¢6st roup

"substituent” the "aliphatic hydrocarbo 7 group

opPibRaBl | YnEevhgOsebbei tLgnvEs, ﬂeSCéxbmglaboaephSngm group,
a substituent 1s substituted at a substitutable

apesphtionl i dréupf used.rapg gsedp, The Che mnylergrmafup may be
such substituents is not limted to one, and, the

subseionted fderansubabitutAhbeopesifion by 4) substituent
substituents may exist. As R R8, Rl, Rya, R b, R ce

sé¢becesdnften théotkosal kystedraapahisihgtituens"cdeboapt for
atons (e.g., a nmethyl group, an -

15 an optionally substituted Cgip0 aryl group) of the "aliphatic
hydrocarbon group optionally having substituents" described
above. Such a substituent is substituted at a substitutable
position in the C¢-3¢0 aryl group, and the number of such
substituents is not limited to one, and, the same or different,

20 more than one (2 to 4) substituents may exist.

Additionally, in the "aliphatic hydrocarbon group
optionally having substituents", the substituent together with
the aliphatic hydrocarbon group may form an optionally
substituted fused ring group, and as these condensed ring

25 groups, an indanyl group, a 1,2,3,4-tetrahydronaphthyl group,
etc. are used. This condensed ring group may be substituted

at a substitutable position by a substituent selected from the

those listed as a "substituent" of the "aliphatic hydrocarbon
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et hyl group, an n-propyl group, an isopropyl group, an
n-butyl group, an isobutyl group, a
tert-but oxycarbonyl net hyl group, a io hydroxyet hyl
group and the Iike) optionally having substituents,
and of them a nmethyl group, an ethyl group, an
growP opptigralpy havisopsubhytigueups” adescbibgt gboup; Such a
an isobutyl group, etc. are preferably used. . _
syastituent| 45 aubakibyredratpa swbsthtitgpdbappoghtion in a
n-propyl group and the |like, ZS etc. are preferred ,
f%%%daﬁl%gH??OEPouin@tEhei%UTP%¥e?feﬁucbaFFP§E+BPP9tsAés not

1 e o) she 2S8R “enfubirar Gea FhEGRoft, SRy PRl one 2
. et hyl - I ,
£ Er BT LIRS RER SR+ 20 group, an | sobut yl
t - ut fo) b Ayl hyd th
o ous iy e R R o Y rdroPRapBlaced ToNRY Hlkvl
oD HHE A O e 8 EELILo 0T ARy CF . o 8T € REELRY A0 Youp, an
used " an ul a etc. are

artic r1y a hydroge 21 om
f _ r Y. n -
oSHE Sl ol ol sy BT DALORED an nobucyt
grRTE drf-iGobuft yEIWdu ,r%‘%eﬂ]—bﬂm%cagf 1R€thyl group, a
n-propyl group,” an” i sopropyl group, &n n-butyl ~group;

hydi: d:SRHMI AP arfd LRt ABE 1Y | h &6 Dvp. @
hydr oxyethyl™ group and the like),” etc. are preferably

sulsad tvehtd)d ahd el again & Bty IR Flp Irav et BT . g8 8, an

preferably used. As the "aromatic hydrocarbon group”

n-giropie ‘@icuipt iah MWbeR oy @uBip apti-aatyy deoupg an
substituents” represented by R and Ra, an aromatic
isipdrtgdanirempgr @t have g e farald b wssrdon Palrtixulardy, a
a phenyl group, a naphthyl group, a biphenyl group,
meqhyanghnoylp , gaougtherl igmbep;l agr ouHp oyt herodp kand arite like,
the like, and particularly an aryl group having 6 to
etc., are preferred, and an ethyl group etc. is preferred

particularly.

As R?, R*, for example, a hydrogen atom, a lower alkyl
group having 1 to 6 carbon atoms (e.g., a methyl group, an
ethyl group, an n-propyl group, an isopropyl group, an n-butyl
group, an isocbutyl group, a t-butoxycarbonylmethyl group, a
hydroxyethyl group and the like), etc. are preferably used,
and a hydrogen atom, a methyl group, etc..are preferably used
and particularly a hydrogen atom, etc. are preferably used.

As R, R%, for example, a hydrogen atom, a lower alkyl
group having 1 to 6 carbon atoms (e.g., a methyl group, an
ethyl group, an n-propyl group, an isopropyl group, an n-butyl
group, an iscobutyl group, a t-butoxycarbonylmethyl group, a

hydroxyethyl group and the like), etc. are preferably used,

48



10

15

20

25

10 carbon atons and the like (e.g., phenyl and
naphthyl groups) are preferred and a phenyl group and

the like are io part|cularly preferred. As the
"substituent” of the "aromatic hydrocarbon group

optionally having substituents" represented b
am@-af@YerQ%ﬂpﬁﬁoma.%d$%§%h1a$6ﬂ¥?e ebc ?yﬁogrﬁgergbly used.

hi b di h
(G139 ing) “aratar e BrSrattiba ayriiy cob LA cepgatic

S
bY' 83 glg\pu a(rp&aj:)o oxycarlf)bonylt ﬁ;%rgg]f%aﬂ&em
CAGEAEB R 5 o BEF Eet o
b%ﬁﬁg%ylagﬁ3§ébo | aSERHP1 gnaﬁﬁroaﬂrQHQenﬁlCdBBﬁp and the

group; acyl ami no group (e.g., an

?ngﬂ&aaﬁ€olﬂﬁgupaH&VbQEticﬁPaﬂlycaﬁb@ﬁyatQﬁBupUhhv1ng 6 to
LEe ety T art ho group, a propyonyl amno  group, a

1@”&% H&ﬁ”&ﬂ&mgfgﬂ@ ened 1hrel (&Y., apR¥aybakkyl ngphtibyl
aving 3 to 6 carbon atons (e.g., a cyclopropyl

gEHOHP) @recﬁﬁéﬁ@?ﬂéd|aﬂdoﬂppﬁéﬂylhgrbube&ndabharyhke are

group having 6 to 10 carbon atons {e.g., a phenyl

p&F OLUPul & DRPHi &FérgedUp, an indenyl group and t he
i ke), a hal ogeno-lower (Cl_qg} alkyl 49 group (e.g

a
tr.f|m@rtm@t+@mbgwrmmenaﬁtofftuerbernyatgﬁohndraﬁarbﬁé group
i ke), a hal ogeno-lower (Cl_4) al koxy group (e

opt 1 bhabl prieating gubﬂp;taenta"2rgp:e§¢ateéobaeﬁhé%9 R*, for
group, a 2,2,3,3,3-pentafluor poxy group and the
eiampge,aalb@k@géﬁlatsm4jea9kylfEP@rgpéupcbéoﬁlnea romine,
met hyl thi o grouE an ethylthio groug pr o IOR Ithlo
i gl @m@ th% like), a lewer (€ra))a gy&yggﬁ Po é .
r ou , a nethanesulfon | grou
mékhy group, an ethyl group,ya gropgl group, a butyl group

and the like), a lower (Ci-4) alkoxy group (e.g., 2 methoxy
group, an ethoxy group, a propoxy group, a butoxy group and
the like), a lower (Ci-4) alkoxycarbonyl group {e.g., a
methoxycarbonyl group, an ethoxycarbonyl group, a
propoxycarbonyl group, a butoxycarbonyl group and the like), a

carboxyl group, a nitro group, a cyano group, a_hydroxyl group,

~an acylamino group (e.g., an alkanoylamino group having 1 to 4

carbon atoms such as an acetylamino group, a propyonylamino
group, & butyrylamiﬁo group and the like), a cycloalkyl group
having 3 to 6 carbon atoms (e.g., a cyclopropyl group, a
cyclopentyl group and the like), an aryl group having 6 to 10
carbon atoms {e.g., a phenyl group, a naphthyl group, an

indenyl group and the 1like), a halogeno-lower (Ci;-4) alkyl
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et hanesul fonyl group, a propanesul fonyl group and the

like), a lower (Cl _9) al kanoyl group (e.g., a fornyl

group, an acetyl io group, a propionyl group and the

like), a 5-nenbered aromatic heterocyclic group

(e.g., a1,2,3-triazolyl group, a 1,2,4- triazolyl
gooopple agt cta azol fFluoroupthyl tdreuml ya trovtbpospethyl group

i sot hi azol yl group, an oxazolyl group, an isooxazolyl
andotine bikehi aalialtgengr bewer alEhi kel keFouproarf (gyg-, @

group and the is like), a carbanoyl group, a |ower
trflugreneshoardiewid yrbubr 2 (27 et Tal O FRE thePrneyPup, 2

a di met hyl car banoyl group, a

zgégéjﬂpm'fw TRRERRP AN PP 1302 )the 1iket. (kalgyer (Cu-
e B 2 S B 10
RN R TEE b N S AR T

a ki AR, U eSS aroppy an

e %ﬁ?ﬁﬁf“ﬁ@ggﬁ%@l’d’z% ikk%!l ne a oj{f)rfégrglﬁ%q%m%éé Hi%‘? ,r“'?%e like}, a
lAet d.Gh 48l ; olp%t%g%'%"' & {Eﬁtrﬁ‘ﬁ. FEOND, %‘ﬂ acetyl

r
yl(group, a a butyl group” and the

gfacitdéﬁ]) aa%&ﬂl%d#élkggtﬂffp Ryl e ! s sed. a adndmbd £6d | Afomatic

achlhori om-and a methyl group are nore

hdl &yl i - digede HNesa SUpstituedfoBfe Srhgh) tatedz, 4-

at substitutable positions in the aromatic

+ IEHAAGAr REBUY,0UP + e ¥h AdIey NUftaRip Ofa tHia sabpl i gremp s an

is preferably 1 to 5, nore preferably 1 to 3, s nost

iqutefierally Gricup). afthesxdysl it g Ofarsuidboxazolyl group, a
substituents are present, they nay be the sane or

tHdiddierzerity]l TheuphetzerdcheriyX greayy” d nfurtyel group and the
"het erocyclic group
like), a carbamoyl group, a lower {C;-4q) alkyl-carbamoyl group
(e.g., é methylcarbamoyl group, a dimethylcarbamoyl group, a
propionylcarbamoyl greoup and the like), a lower (Ci;-4) alkoxy-
carbonyl-lower (Ci-4) alkyl-carbamoyl group {e.g., a
butoxycarbonylmethylcarbamoyl group, an
ethoxycarbonylmethylcarbamoyl group and the like), a 1,3-
diacylguanidino-lower (Ci-4) alkyl group (e.g., 1,3-
diacetylguaﬁidinomethyl, 1,3-bis-tert-
butoxycarbonylguanidinomethyl and the like) and the like are

used, and a halogen atom {(e.g., fluorine, chlorine, bromine,

iodine atoms and the like), a lower {Ci-4) alkyl group (e.g., a

methyl group, an ethyl group, a propyl group, a butyl group
and the like) and the like are preferably used, and a fluorine

atom, a chlorine atom and a methyl group are more preferably
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optionally having substituents" represented by R and

Ra represent a 5- to 8-nenbered (preferably 5- to

6-menbered) io ring group having 1 to several

preferably 1 to 4, hetero atons such as a nitrogen

atom (optionally oxidized), an oxygen atom a sulfur
ugédm and the like, or a condensed ring group thereof

As these heterocyclic group, for exanple, a pyrro

gr oupThaseysakst ytugnbaparansihstbzetgd gtoﬁb SElEUQagle

25 triazolyl group, a 1,2,4-triazolyl group,
poeitaQoSyingtbaparomataﬁthQFGGﬁrbantEF@H?F @Péuﬁheaﬂumber of

oxazol yl group, an isoxazoly 1 3,
tne2s3b@kaaua@bsynsgpéeﬁerablyzl4t°ogadm8£8|yFeﬁﬁﬁaBlYa to

1, 2, 5- oxadi azol group, a 1,3,4 . oxadlaz I r
mgsthpa%eyabbmipt%ﬁ |§H%€fﬂatz°b<?>ﬁrr JrokR,© ‘2‘89 Substituents

1,2, 3-thiadiazolyl group t hi,adi_azol group
age 1ppesent hi hALY BR |bartalaﬁ S'am‘i %“f4dt1 F§5F8§o|

B oo o A el L g v
o%{we’i%fvpﬁéﬁﬂxg T ’é%‘ét’%%ﬁﬂ‘%aﬂ%%#pf’yg?oag? ¥
rﬁpg@g QOLZ 3- gépgr g%ﬁ%kegrgﬁfeférébly15ﬁ tolelmembered)

mﬂegg&gﬁgw 51 §7Lo8uBrat, BPBFEKLBIY 1060, Retero

ury group, a tetrahydropyranyi group, a

Loxolagy! 4 gr gu ltﬁogéﬁxéﬂah gbpHPonal19t 6xidiged$edan oxygen
ese erocyc I c gfoups may be substifuted at

£5ﬁ3'§|§u199§'£t9ﬁ3aﬁﬂ fné&o18xebsti hueshdenskacketdg group
fromCl O al'k (e.g., nmethyl, ethyl, etc.), hydroxy,

t e Peofl %@'ﬂ‘iﬁé% (I%ﬂarodé&iiﬁﬁro@,etfmyexmplé, a pyrrolyl
etc. As the "aromatic h ocar bon group" of the

gréﬁﬁvﬁﬁlﬁyr@iﬁl?Lagb@ﬁpgr@ﬂplmbﬂaﬁaaylyghampnga 1,2, 3-
substituents" represented

triazolyl group, a 1,2,4-triazolyl group, a tetrazolyl group,

a furyl group, a thienyl group, an oxazolyl group, an

isoxazolyl group, a 1,2,3-oxadiazolyl group, a 1,2,4-

oxadiazolyl group, a 1,2,5-oxadiazolyl group, a 1,3,4-

~oxadiazolyl group, a thiazolyl group, an isothiazolyl group, a

1,2,3-thiadiazolyl group, a 1,2,4-thiadiazolyl group, a 1,2,5-
thiadiazolyl group, a 1,3,4~-thiadiazolyl group, a pyridyl

group, a pyridazinyl group, a pyrimidinyl group, a pyrazinyl

'group, an indolyl group, a pyranyl group, a thiopyranyl group,

a dioxynyl group, a dioxolyl group, a quinolyl group, a
pyrido[2, 3-d]}pyrimidyl group, 1,5-, 1,6-, 1,7-, 1,8-, 2,6~ or
2, 7-naphthyridyl group, a thieno[2,3-d]pyridyl group, a
benzpyranyl group, a tetrahydrofuryl group, a

tetrahydropyranyl group, a dioxolanyl group, a dioxanyl group,
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by Ar, Ara., an aromatic hydrocarbon group having 6 to
14 carbon atons (e.g., a phenyl group, a naphthyl
group, a io biphenyl group, an anthryl group, an
i ndenyl group and the |ike) and the |ike, and
particularly, for exanple, an aryl group having 6 to
ef8.carbonsagons (e.g., phenyl and naphthyl groups)
and the like are preferred. and a phenyl group and the
| i ke Bhespahttenbaytyipregfeupednaysbéssubstituted at possible
"substituent” of the "aromatic hydrocarbon grou
popttbons| byhavicng 3ssubsitituens's sedrestet dray QArq alkyl (e.g.,
Ara, for exanple, a hal ogen atom (e.g., fluorine,
mebhyt i nethpionehe; ), i budnexrndoxfe FikeFlkaxyowr9d-. methoxy,
(C1_9} alkyl group (e.g., a nethyl group, an ethyl
eghowy; aterbpyetgroup, a butyl group zo and the |ike),

I Cl1 9 | k . 0., h .
an cURDARETERENAL b RESSORABRE} SEBEE T oF b ERAmatic
the |ike), I Cl 4 I k b . . Q.

ot Nk GFDORePP TR B S LS, B3P E b BrehPgt s Sgresentea
b I t b I
SHW CAR VT R R S AR
, hyd I j a
HrRER P AY S of uk RERTREE 19FSED B Bane Y b dr dues
| am 7 , . | ami
b RINT St R gr S TariEyh o, o FfyL Pheptp nd cne
192e)haa\’ﬁ<§‘9t§et$iée C%{P@S;?Qfef@uisrg%; Ro£YEkoRPpORY! an aryl
group, a cyclopehty oup and t l1ke), an aryl

g VALY %&%éocaf@&@oé‘t&hé’mée(&.9-phén9DeQMH naphthyl
group, a naphthyl group, an 1 ndenyl "group and the

gldlisd)y AndtRgentrs oxes drdd radkyhdsagpRunyfeggoupaand the
triftluoronethyl group, a trifluoroethyl group and the

11 k& re piat pEeTOrl pVBFef&irdd. al koxy group-(e.g., a

trifluoronmethoxy group, a 1,1, 2,2-tetrafl uoroet hoxy
gr oulns &he "substituent" of the "aromatic hydrocarbon group

optionally having substituents" represented by Ar, Ar®*, for
example, a halogen atom (e.g., fluorine, chlorine, bromine,
iodine and the like), a lower (Ci-s) alkyl group (e.g., a
methyl group, an ethyl group, a propyl group, a butyl group
and the like), a lower (C;—4) alkoxy group (e.g., a methoxy
group, an ethoxy group, a propoxy group, a butoxy group and
the like), a lower (Ci-q) alkoxycarbonyl group (e.g., a

methoxycarbonyl group, an ethoxycarbonyl group, a

propoxycarbonyl group, a butdxycarbonyl group and the like), a

carboxyl group, a nitro group, a cyano group, a hydroxyl group,
an acylamino group (e.g., an alkanoylamino group having 1 to 4
carbon atoms such as an acetylamino group, a propionylamino

group, a butyrylamino group and the like), a cycloalkyl group
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2,2,3,3,3-pent af | uoropr opoxy group and the like),

lower (C1_ 9) alkylthio group (e.g., a nethylthio

group, an ethylthio io group, a propionylthio group

and the like), a lower {Cl_4) alkylsulfonyl group

(e.g., a nethanesul fonyl group, an ethanesul fonyl
hgivdmg, 3atpr 6panebohf abphsgrieug.and clyelopirkpyl group, a
| oner (Cl_qg) al kanoyl group (e.g., a fornyl group, an
cycdppentgiogpoup pndpikbeyligedupaandryiegitionp) haying 6 to 10
5-nmenbered aromatic zs heterocyclic grou
Cﬁrgoa-ﬁtpméoK?IGQvoapphanY129¢Dqu|éz@ﬁ?gtgﬁéuﬁroﬁpr an
tetrazolyl group, a triazoly i sot hiazoly
igdenyl aﬁogﬁaeaﬂyphgréabeianaugéé?sfaPyPOyFGuﬁcra’ alkyl

t hi adi azolyl group, a thienyl grou a fur rou
gFREP |(Pk); & EALBAHBYPMEEHYY, %ﬁoPgMe? Féi¥if roe%hyﬂ group

agRobpe 1t gﬁﬁ% ﬁyﬁeiPEsﬁsyﬁoagsudé hy ng"cl?vb%rrr‘%%p (e.g., a
tgﬁgg'&e??g ?Bsﬁrﬁ 3F8§é?”?c§?§yl ?k%fetgé;fggﬁﬁ BRhokGLatoup, a
e’?hgwcgr%ﬂ ?ﬁﬁﬁ%?@g%‘egﬁ%y LG SRR bl S4Re)3a Jover (€.
4)1 %’llag% acﬁﬁ%| gé El%) %ﬁ'ﬁeéliyl]éé%lél% $u19r OYR é@hglthlo

gFHﬁnggaﬁPB§¥5992ﬁ%§b”ﬁﬁphgyhna”@héhﬁlkbke)aaméwhEe(c14)

are en atom (e.g fluorine

0 odi ge | Gkehp,a
afﬁ&géb?gﬁngi g} géogp g g@lﬁﬁﬁeﬁ&?ﬁ?ﬁ?érgup Panan

eﬁﬁgﬂésﬁiﬁaﬁ 1a?ﬁé@pylagﬁea?anasamtmhygr@@@upaaddthne like), a
like) and t i ke are preferably used, and a fluorine

1@w@ﬁ1(@}5hlalk@ﬁoﬁlo anf 2egthyh goemplageoup,ean acetyl
preferably s used. These substituents are substituted

geduppbstptepbbhpl gosipi and thet heke) pnat Eemembered aromatic
hydr ocar bon group, and the nunber of

heterocyclic group (e.g., a 1,2,3-triazolyl group, a 1,2,4~

triazolyl group, a tetrazolyl group, a thiazolyl group, an

isothiazolyl group, an oxazolyl group, an isooxazolyl group, a

thiadiazolyl group, a thienyl group, a furyl group and the

like), a carbamoyl group, a lower (Cj-4) alkyl-carbamoyl group

(e.g., a methylcarbamoyl group, a dimethylcarbamoyl group, a

propionylcarbamoyl group and the like), a lower (C;-4) alkoxy-

carbonyl-lower (Cj;-4) alkyl-carbamoyl group (e.g., a
butoxycarbonylmethylcarbamoyl group, an
ethoxycarbonylmethylcarbamoyl group and the like}, a 1,3-
diacylguanidino-lower (C;_4) alkyl group (e.g., 1,3-
diacetylguanidinomethyl, 1,3-bis-tert-
butoxycarbdnylguanidinomethyl and the like) and the like are

used, and a halogen atom (e.g., fluorine, chlorine, bromine,
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the substituents is preferably 1 to 5, nore preferably

1to 3, -nost preferably 1 to 2. Wien two or nore of

such substituents io0 are present, they nmay be the

same or different. Specifically, as Ar or Ara, for

exanpl e, a phenyl group, a hal ogenophenyl group, a

ibawae &€dm4) aabkyhphaakke)gr auppwar I(Owal &Ckyad) group (e.g., &
al koxyphenyl group, a lower (Cl1_Q
makkgtygaohppyhphenhllggoopp, aacprbpyy| ghenpl gr bupylagroup

is nitrophenyl group, a cyanophenyl group, a

ahdl bhendikeheanfiCthe) likekgrphpreFegably, uged, and a fluorine
hal ogeno-| ower (Cl_9) al koxyphenyl group, a |ower
aton, 9p shkenbypepatayl aghoapmeshslngrpuPearar BREe preferably

het er ocycl e-substi tuted phenyl group, a |ower (Cl_4)
ugefoxy- carbonyl -1 ower (G _9) al kyl - car bamyl phenyl

o ouphénardashCEusdLe] e Sredtfosstiat BoEHFLEER
o Bi% BB nGhE SRERRRELF <AV IRRRFDORoHBT R, ARFoGRR. number of
R et o wi%l S %E%*‘é#ggi"ﬁ@t??ul?lé‘%ggﬁ?eféﬁgbiy 1 to 3,
m‘g%ggﬁf,%g?ﬁ%%@ ?gggr ??;%"7 r\1'\etfvf<<; CEs’lr—ﬁore of such substituents
afQrPAMDLE 2 U@ﬁéwﬂ;;%@ Féélsgﬁl@u@r apfebbgchke are

ogenopheny group,

Cl_4
( Upaliol ol 55 0nP o2 4 it ReTa (FHe)L grou,

al kox 4 substi tuted phenyl the like are

» MELGISRUhARPY g 88p ALpOLofeR, (6,07 DKy REsat e,
1S of, g fiﬁ@ﬁ}pﬁé‘ﬂyfa&f‘oup, a lower (Ci-4)
alkoxycarbonylphenyl group, a carboxylphenyl group, a
nitrophenyl group, a cyanophenyl group, a halogeno-lower (Cj-i)
alkylphenyl group, a haiogeno—lower (Ci-4) alkoxyphenyl group,
a lower (Ci_4) alkanoylphenyl group, a 5-membered aromatic
heterocycle-substituted phenyl group, a lower (Ci-4) alkoxy-
carbonyl-lower (Ci-s) alkyl-carbamoylphenyl group, 1,3-
diacylguanidino-lower (Ci-4) alkylphenyl group, a halogen- and
lower (Ci.s) alkyl-substituted phenyl group, a halogen- and
lowér (C1-4) alkoxycarbonyl-substitutéd phenyl group, a
halogen- and cyano-substituted phenyl group, a halogen- and 5-
membered aromatic heterocycle-substituted phehyl group, a
halogen- and lower (Cji-3) alkoxycarbonyl-lower (CL4) alkyl-
carbamoyl-substituted phenyl group and the like are used.

As Ar or Ar?, a halogenophenyl group, a lower (Ci-a)

alkylphenyl group, a halogen- and lower (Ci-4) alkoxycarbonyl-
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represents a hal ogen atomor a | ower al kyl group, and
n represents an integer of 0 to 2] is particularly
preferred, and one in which at |east one of R and RS
is a halogen atomis io further preferred. As the
halogen aton1represented by R and R5, a fluorine
Lﬁ;ﬁq{g éa{jln%rﬁl aRd 9 iteefare quce Peraliey used.
ogenophenyl ‘group, for exanple, a 2, 3-
di fl @g@@wmgroupgraua Repireskoteghbyy OFFYLE: a
2,4- 1is dlfluorophenyl group, a 2, 4-di chl orophenyl
group, a di fl uor ophenyl group, a
2, 5-dip|£eny| group, a 2,6- difluorophenyl group,
a 2, 6-di ¢ Phenyl group, a 3,4-. difluorophenyl
group, @ 3, 4-di chl orophenyl group, a 3, 5-
di fl uor ophenyl group, a 3,5-dichlorphenyl group, a 2

zo fluorophenyl . group, a 2-chlorophenyl
3- flubﬂnphanyﬂl @ﬂ@uﬁ- ﬁs3tbﬁ|6?@ﬁhgﬁy 5?89gﬂt 8nd each

4-f1 uorophenyl group, a 4- chl prophen r
r&pfé s b 42 Ohi bPGBREAYPN P, La"oT 2ky9" §¥Bup? and n

chl or o- 4- quo[o henyl u 4s br PheaYbrred,
rgp:g@gnbs anzin @g¢;|%g @ ﬁ% ?] ﬁggtchhHQEQ BeB¥krre

4,5-trifluorophen £2Re irlfluqum@aﬁ aton is
a:gdo%eahra vhich| gb i?@g{a ?he 4%3% et 4)
al kyl phenyl , a 2- ethylphenyl group, a

er%b%F|EB%?%g§F henyl group and the like are

f d t 1 8| ko Ifluorine
D O ok 8oL uRS Logf a B8y hEpkoNEnCEIng) RA dadyRTery |f Lo

f b Cl 4
aE??ﬁ?gr%a?ggﬁ§$é%e%%PM;?gugééfEB?eH?ﬁgiygarbo%ylphenyl

X de, 2,3-
gfggf%%xgégfﬁéﬂ§é¥ﬁéﬁﬁeﬁ¥hpB@BMb ,JEBUpexampie, a

yl group and the |like are

AESBEABREpYIedroney 82t hechabagenpriempr groues) @ 2,4
dlfluorophenyl group, a 2,4- dichlorophenyl group, a 2 5-
difluorophenyl group, a 2,5-dichlorophenyl group, & 2,6-
difluorophenyl group, a 2, 6-dichlorophenyl group, a 3,4-
difluorophényl group, & 3, 4-dichlorophenyl group, & 3,5-
difluorophenyl group, a 3,5~-dichlorphenyl group, a 2-
fluorophenyl group, a 2-chlorophenyl group, a 3-fluorophenyl
group, a 3-chlorophenyl group, a 4-fluorophenyl group, 4 4-
chlorophenyl group, a 2-fluoro-4-chlorophenyl group, a 2-
chloro-4-flucrophenyl group, a 4-bromof2afluorophenyl group, a
2,3,4-trifluorophenyl group, & 2,4,5-trifluorophenyl group, a
2,4,6-trifluorohenyl group and the like are used.

As the lower (Ci;-¢) alkylphenyl group, a 2- ethylphenyl
group, a 2, 6-diisopropylphenyl group and the like are
preferably used, and as the lower (Ci-s} alkoxyphenyl group,
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a 2-trifluoronethyl phenyl group and the like are
preferably used, and as the hal ogeno-lower (CL_9)

al koxyphenyl group, for exanple, a
2-trifluoromethoxyphenyl group, a 4-(2,2,3,3,3io0
pent af | uor opr opoxy) phenyl group and the |ike are

fHF eé;@éxﬂ?ié!, HSe0nefBokPEhéRPer ?fsépqinal knaoyl pbeayé

group, for exanple, a 2-acetylphenyl group and the

préRerab By pigégr ably used, and as the 5-nenbered
aromati c heterocycl e-substituted phenyl, for is

exanhe, tite 41 ¢wdt 1(2,. 3 tallezoy-Caybophbplyénygt osmpoup, a 2-
4. -{2H tetrazol-2-yl)phenyl group, a

ethddyea ehoaybphényl )phemy) grdupethaxycarbonylphenyl group, a
4-(1H 1, 2,3-triazol -1-yl)phenyl group and the like are

4 preetf ko gt yr syl pleny hsatdrep | andr thel like are preferably used,
al koxy-car bonyl -1 ower {Cl 4) al kyl -car banoyl phenyl

angt oy, ther hakegpner-lawar( \Cpa) alkylphenyl group,” for example,

et hoxycar bonyl net hyl car banoyl ) phenyl group and the
a |3 er B buoppes ghalphengh oI rawe %gdtﬁge like are preferably

usr}e’gi- deé)(gqlmql acy) .%ut?tgel %Qﬁégﬁéégfﬂﬁ-ﬂ kﬁﬁ@z?%ﬂeﬁ{;f“group, for

| 9
pet i CHo Ry RO A Farhy Fery? LH it pely Preferably

m32-(#:hloro-4-nethylphenyl group, a
fi‘luoro-z-nethylphenyl group and the like are

ng;gﬁau %edﬁo?%%:(lﬂéﬂggéelﬁ%w&%{)&%&' for example, a
G A L A S e

tr%;%—ﬁ’r[eﬁrt}:?é'r?é& Yar et c ik d Fsc POEEYSUISS OLPu BB ShhénY B for

hal ogen and cyano, for exanple, a

exanDr G Yr-cyanophenyle M i) -3-pfohéeyl i deo@pp a 4- (2H-
préf erably used, and as the phenyl group substituted -
t ety ¥ 1008 Bshdny e Pes@sl, asodat(ile-keteagolelleyl)phenyl group
a 4-(1H-1,2,3-triazol-1-yl)phenyl group and the like are
preferably used, and as the lower (Cj;-4) alkoxy-carbonyl-lower
(C1-4) alkyl-carbamoylphenyl group, for example, a 4-(N-
ethoxycarbonylmethylcarbamoyl) phenyl group and the like are
preferably used, and as the 1,3-diacylguanidino-lower (Ci.4)
alkylphenyl group, for example, a 4—(1,3-—bis-tert—
butoxycarbonylguanidinomethyl)phenyl group and the like are

preferably used.
As the phenyl group substituted by the halogen and lower

{C1-4) alkyl, for example, a 2-fluoro-4-methylphenyl group, a
2-chloro-4-methylphenyl group, a 4-fluoro-2-methylphenyl group
and the like are preferably used, and as the phenyl group
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for exanple, a
2-fluoro-4-(1H1,2,4-triazol -1-yl)phenyl group and
the |like are preferably used, and as the phenyl group
substituted by hal ogen and | ower (Cl_4)
al koxycar bonyl -1 ower 10 (C1_9) al kyl -carbanmoyl, for

sE¥SEPL Bted By CHhOIRafoddht &hd-lower (Ci-4) alkoxycarbonyl, for
but oxycar bonyl net hyl car banoyl ) phenyl group, a

eRafpl®f Oa 424 bh1 et bosymat hoxytashbdbyy tplidaydydyopheaydd the like
group and the like are preferably used. Mire

aspepréferdbly asedy amdArke phehehydroupuspmbst ptrebgd by
is group substituted with 1 to 3 (particularly 1 to 2)

habbgereranditoyand e. for exanslel f4 udropheryt4gevapophenyl group
2, 3-di chl orophenyl group, a 2,4-difluorophenyl group,

and 2thee di the cropersferpbly usedp #ndias ubhoppleayyl group

roup, a 2,5-dichlorophenyl group, a 2,6- |

st ottprhdry | hajedan ang, S-EeRPe6ed AEPRAt iF dipterocycle,
3,4 20 difluorophenyl grou a 3,4-diph|oi0fhefyl

foF RATRLS, R AT FIURF -pﬁ-ehﬁfﬁ"lgq%«m-,t%lazo -1-ylyphenyl group

angh GiiE AR (AR BARRRAL Y e m Sh0 A% imayPirY group
st Pt dphdimtCa nd Lo P oph Ry ORI PLowe
(‘%-ch)lh F%%ﬁ“%ﬁsqﬁ%%ﬁ%g%i%)g%gﬁgega% %L-:cl}loro—tl -{N~-tert-
bR i fn Sy fyphidyL SRERECEY T BP0~ 4~ -
= i 3Bopyhekhuit dokiandy ) ooyl qroup and the like are

fEdpdiphenydegroup and the like), etc. are preferred.
pAm)ng Eﬁenfaa phenyl group substituted with 1 to 3

(Par Mord adekilkidad13), had agenAt™ Gephenyd group, a phenyl
2, 3-di chl orophenyl group, a 2,4- dlflyorophenyl group,

grdup SulsHiltQRN &I h of G, 3 A(pa Bt Scdli £4 OF ophiediy2) halogen
group, a 2-fluorophenyl group, a 2-chl orophenyl

at@muRe .q.3- Ghlgrepiiio®ghdhyR group, a 2,3-dichlorophenyl
2-chl oro-4-fl uorophenyl group,

group, a 2,4-difluorophenyl group, a 2,4-dichlorophenyl group,

a 2,5-difluorophenyl group, a 2,5-dichlorophenyl group, a 2,6-

difluorophenyl group, a 2,6-dichlorophenyl group, a 3,4-

difluorophenyl group, a 3,4-dichlorophenyl group, a 3,5~

difluorophenyl group, a 3,5-dichlorophenyl group, a 4-bromo-2-
fluorophenyl group, a 2-fluorophenyl group, a 2-chlorophenyl
group, a 3~fluorophenyl group, a 3-chlorophenyl group, a 4-
fluorophenyl group, a 4-chlorophenyl group; a 27f1u0r0—4—
chlorophenyl group, a 2—ghloro—4-fluorophenyl group, a 2,3,4-
trifluorophenyl group, a 2,4,5-trifluorophenyl group and the
like), a phenyl group substituted by halogen and lower (Ci-4)
alkyl (e.g., a‘2—chloro—4—methylphehyl group, a 4-fluoro-2-
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a 2,4,5-trifluorophenyl group and the like), a phenyl
group substituted by hal ogen and | ower (Cl1_4) alkyl
(e.g., a 2- chloro-4-nethyl phenyl group, a

4-f| uoro-2- met hyl phenyl group io and the |like), etc.
are preferred. Particularly, a 2,4- difluorophenyl

n&t RYPphényl CHLORPPALAYENEr DURe) A St 6Nl 8£@-Breferred. Among
fl uorophenyl “group, a 2-chl oro-4-nethyl phenyl group

tlhéd, thAephéh B Greupr shest Leut8dwitR, ¥- tof Buppapbeaylarly 1
group, a 2- chloro-4-fluorophenyl group and the like

tare) piefegecdatoms | fetdi s spec3fdiehl onpphéeyli ggovp, a 2Z,4-
represents a cycl oal kene optionally substituted by 1

diDl dosmbiseny Legts)p, s&l 204 edi ¢hboropeegybupreepsi 3t 2ng—
of (1) an aliphatic hydrocarbon group optionally

dicldrepkemst | goeup s, a (2) £ hwerephemyl cohydp ocar dophlorophenyl
group optionally having substituents, (3) Z0 a group

a¥eyp esendeghbyrepbenpl nurauUPORe @wﬁ@rl@lr@ frléﬁﬂr@ébéwwl group,
t he same neani ng as nmenti oned above) and

& oo S A o Yo rRER | ShAI VYA shbe ¢ 1@ dehegvE Group
to 4 substltuents) sel ect ed fron1thep§%§¥f ﬁon3|st|ng_

SdISCLRR i IiRden  otarsion o oh

}&q\%ﬂqg S‘llj‘?rbsuui}eri%]vﬂ@o 'ub%t‘%‘t ‘Iir‘ur‘{?’técl’ C%Pfée{ﬁy él?grqyl group
i T TR e s 2y ST s SRRy ¢ (&1

e T 9fé’£‘&g§gg§; ?téﬂﬂoro -
AR 3, AT P TP e w00 o
represeﬁDt ]%yec; N dPrdny & éﬁl‘-( iy Rgroup, a 2-

sane neanlng as menti oned ove) and

ch(l4:)roa~4hf£|1 g%"g)l i & engke Sé‘f’étpfé‘féﬁr@&

substltuent ( ected fromthe group

-In this specification, the ring Al represents a
cycloalkene optionally substituted by 1 to 4 substituent(s)
selected from the group consisting of (1) an aliphatic
hydrocarbon group optionally having substituents, (2) an
aromatic hydrocarbon group optionally having substituents, (3)
a group represented by the formula -OR' (wherein R! represents
the same meaning as mentioned above) and (4) a halogen atom,
and a cycloalkene optionally substituted by 1 to 4
substituent(s) selected from the group consisting of (1) an
éliphatic hydrocarbon group optionally having substituents,
(2) an aromatic hydrocarbon group optionally having
substituents, and (4) a halogen atom is preferred.

In this specification, the ring a? represents a

cycloalkene substituted by 1 to 4 substituent(s) selected from
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consisting of (1) an aliphatic hydrocarbon group

optionally having substituents, (2) an aronmatic

hydr ocar bon group optionally having substituents, and

(4) a halogen atomis 1o preferred. These

substituents are substituted on substitutable carbon
thkogsoup aonsmgtAhgopfri(dy Am, adnphekés hydrpcagban group

AZ is substituted by plural nunber of such
optbenallynhevinbesubabitientnt s (Ahyabearpmasage hydrocarbon
different.. A single carbon 1s atom may be substituted
gbyupmgpgabsﬂiﬂMehagiaadsubﬁtétéﬁﬂtseaﬁéénaa96ﬁﬁpn§§PE§53nted
substituted_by t or nore substituents. As the \
by athenferruhsdroRar BoEER HuR ofiePsRaan; shfishFame meaning as

substityents" as a substituent on the ring Al and.ri
maptLpaed aRatp] cantndd bareheLBUST: EARs 8% fecveloalfene

B PSEAR 1S EPL IR LR L B v
SRR DR RO B  REERP Sy RSca BBy, eptgnatty

substituent on . the ring A N
ndy e et hEbaghel COrel i cnp@Rdeibnvitocatbon oroue
r ' |y Vi u | NLSom
oYESOEELYoRafEnd SUBeCOLLONEL Volay ag SBSLbHEnkECy 1
ubstituents for the ring Al and ring A2, 1 or

pé§f%§§%§hlkyl group (e.g., a Cl_4 alkyl group such as
- a Metiyd sSSP udnt £74rdUsYbs 8 PiPed A - subdtPBaBYble

group, a halogen atom(e.g., fluorine, chlorine,
cHFIR NsorhPdimea £i6g)At SCring’ @2pr ahar ahky usedrifiger’ or A

group represented by the forrmula: 5 (gyp}n A2 ;
id Wigssd it ed Py ©SERES] t hemiS@eofiegitRgsabsdetieads, the

above],
substituents may be the same or different. A single carbon

2

atom may be substituted by two substituents and different
carbon atoms may be substituted by two or more substituents.

As the "aliphatic hydrocarbon group optionally having
substituents” as a substituent on the ring.Aland ring A?, for
example, the same substituents as the "aliphatic hydrocarbon
group optionally having substituents" represented by R, R? R?,
R!?, R', R!® described above may be used.

As the "aromatic hydrocarbon group optionally having
substituents” as a substituent on the ring Al and ring A%, for
example,\the same substituents as the "aromatic hydrocarbon
group optionally having substituents" represented by Ar or Ar®
described above may be used.

As the substituents for the ring.Aland ring‘Az, 1l or 2
Ci-¢ alkyl group (e.g., a Ci-4 alkyl group such as a methyl
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can be a group represented by the formula: (CFl 1)~ A2

10 or a group represented by the formula: (Cfiz)~ AZ
[wherein n represents the same neani ng as defined

above], is and a group represented by the fornmula:

(CHzZ}" As [wherein n represents the sane nmeani ng as
gaelipied akatelutyils groug,peticenr,ead phenpie gyoogpy a halogen
represented by the formula: (C-} ~ ": [wherein n

atepr deent.s tHecydme , mealiongnas defomied aicddhne, ehe-He etc.
a group represented by the formula: zs ~ (CHZ)" or a
ageoppefepaddontusedoy the formula: 60 (cry>~ ~ [wherein

n represents the same neani ng as defined above], and

a gr oliper gpoupemepdespnthd bor fcaforpalas) " 5

[wherein n represents the sane neani ng as defined

aboveag11 ) re preferred. A group, represented by

the f&i 10 can be a group .represented by the
fornmul a:

[wherein n represents the same meaning as defined above],

can be a group represented by the formula:

(CH,),

=

or a group represented by the formula:

cH), & |

=

[wherein n represents the same meaning as defined abovel,

and a group represented by the formula:

(CHy), A

S /2

{wherein n represents the same meaning as defined above],

is more preferred.

The group represented by the formula:

hat

CHy),, !

[wherein n represents the same meaning as defined above],

.can be a group represented by the formula:

2

or a group represented by the formula:
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or a group represented by the fornmula: 15 and a group
represented by the fornula: 20 is nore preferred. As

the integer of 1 to 4 represented by n, 1 to 3 is

preferr d 2 is nore preferred. As the conpound
repre@%mtqé by the formula (laa), the conpound

repres by the fornmula (Ibb) is preferred, and as

zs the conmpound represented by the fornula (la), the
conppwhdretpr aseapedsbytshehieorsanlea niddn)incs g7 edefimell above],
As the conpound represented by the forrmula (Ibb), the
andnpogmdupepepsenertelybyhéhkofpuimalalknn) is

preferred, and as 61 the conmpound represented by the

f or mul , the conmpound represented by the formula

(I'n) @&queferred. As the conpound (lbb), (Ib), a

conpou rein RLis a |lower alkyl group optionally

havi ng substituents, RZ is a s hydrogen atomor a_,

| onefWhek§in gRoupPTRAFENE S thRe H@EMey MARRiNGh D g fiped abovel,
. having substituents, nis 1, 2 or 3 is preferred, and
ig BBEPORKALRREREI N RL is a | ower al kyl group

opti onal | havi ng substituents, _RZ is_a hydrogen
atonqAﬁ@rg%Pa? nt@$09% Eﬁ%sf??ﬂ?iﬂ'by a hal ogen
atom iIs.2 is nore preferred, io As the conpound
reprq ed by the formula (lcc), (lc), a conpound
wher is a phenyl group optionally having

substituents, nis 2 is preferred. As the |eaving

oGO §CBEEIE LSS Dodleal B) £HBMBbEMuTa; Al O0Cn at om

rom ne, I'ne, etc.), etc. are ss
preferred and a chlorine atomis nore preferred. Wen
t he ds represented by fornulae (1), (laa),

or a group represented by the formula:

K

and a group represented by the formula:

X

is more preferred.

As the integer of 1 to 4 represented by n, 1 to 3 is
preferred and 2 is more preferred.

As the compound represented by the formula (Iaa}, the
compound represented by the formula (Ibb) is preferred, and as
the compound represented by the formula (Ia), the compound
represented by the formula (Ib) is preferred.

As the compound represented by the formula (Ibb), the

compound represented by the formula (Inn) is preferred, and as
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(I'bb), (ltcc), (ta), (Ib}, (Ic), (1d}, (le}, (If) and
(lg) have stereoisoners, any of such stereoisoners
and m xtures thereof are included in the invention.

-20 I'n addition, when a conpound represented by fornul a

(laa) is a conpound represented by fornula (lce') or
tHenmomponineh rarowEEEsUreE rheprtémrﬁce:dm‘d;a f(drh“bul dha eompound
a conmpound represented by formula (Ic (I'n), when

(3] GE?

reromasovedl epridee ficnuha f@l‘n‘ulla:‘v %i-conpound
represented by 2s fornula (1k {I'p), when a

conpodid thep coseeuad b(y'[bfkﬁrr Iav):( |aquH§°al%ﬁﬁ1ﬂﬁﬁjln R is a
represented by fornmula (Ir and when a conpound

Lossite sdrivdd gap%rqaﬂlmqlgl)y .@V&%@J&ﬂ& tusiiteyeReds 2

by fornmula (It t hen eac ound c exi st
GcBan Gl fer vichiF s G (6 ARy e (ST bGP

at le"ggﬁ . CXIC| oa%%%e%[t% ohexenﬁén ogj . ed an reofferred
A5 fa“rcﬁiwpguPPT R Sl AN R B ey
h%%tw%gbassenuse TR g JERCER0RY, B 56 neny

tqlti%lé%r%y.%n?@?}y 39'5‘1365'] h E%leﬁ@(%ﬂﬁré preferred,
d' f' uarsoehenxb)@uh&emﬁéb]reéeh%exﬂy ehd oAy | @®), (Ic),

i 0 <2>et

ab t:[amp()%hﬁh hﬁfe?ﬁﬁﬁn ¥ sW Gapmenkl @i ketarerd 1y having

carboxyl ate (et

s@bkii tdenltkor ﬁphenml hisulprarayidecy.cl ohex- | -
en-| - car boxyl ate) <3>et hyl
6- [ N- A2- ehkol ea4ingt Grbphergbraueharay bly- ¥, for example, a
cycl ohexene- | -carboxyl ate (ethyl 6-[N-(2-chloro-4 zs
ha&bbyhgheamlh)('eu bf. amepllbrdyel, o beominen- lloddmegxdtat.g), etc. are
or <4>d- ethy
pBefhirgddchhdr a- éhillbardnephdow )isu imoane pirefBraedd .ohexene

When the compounds represented by formulae (I), (Iaa),

(Ibb), (Icc), (Ia), (Ib}, (Ic), (1d), (Ie), (If}) and (Ig) have
stereoisomers, any of such sterecisomers and mixtures thereof
are included in the invention.

In addition, when a compound represented by formula
(Iaa) is a compound represented by formula (Ice) or (Inn),
when a compound represented by formula (Ia) is a compound
represented by formula (Ic) or (In), when a compound
represented by formula (Ie) is a compound represented by
formula (Ik) or (Ip), when a compound represented by formula
{Id) is a compound represented by formula (Ir), and when a
compound represented by formula (Ig) is a compound represented

by formula (It), then each compound can exist as an optical
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1-carboxyl ate (ethyl {6R)6-[N(2-chloro-4-
f1 uorophenyl)sul fanoyl] cycl ohex-1-en-1|-carboxyl ate),
as well as a salt thereof are preferable. 20 The

compounds (1), (laa), {la), (Ib), (lc), (Id), (le),
(If), (l1g), (lbb) and {lcc) (hereinafter sinply
isefieirr #d tho regardn tionhet RBFTOSpdGn R rpoad at@mt Aa a

conp03|t|on of the gresent i nvention may,
c¥rdRpl&enge okoRYERLEGXPRLO TANGal G BRYaRE ﬁH@ﬁgQﬁF&cal

base, organi ¢ base, inorganic acid, _or anlc ag 2s
iggueEsopng MarEUERPNEN§EFELE ArsafipokngRdadn & Fgéﬁﬁentlon

base ay for exa be an .a)] kal_i ne & sal t
e oRE GRBPORBAACEPLRSeRrEd PYAERFRETAn T opEn (1
I d ts
SRR ACALNe EhrorPhRPaatE.oBERinBa0 R ?fa%epﬁéar%xample B
' b |
d?r?an%%d 13RRE- Ypp; By SRR GrepfpBar naholphdng, them, <1>d-
d _1-

<EhyETpLARL 1B, o ﬁ?grﬁg%sﬁkﬂglbé{n‘%ﬁ’ﬂ?ﬁ%2?5 S%Pln‘s."e e-1

h d , f | b
Céf’%‘sx%lwﬁé (e A (el o o aoabt &, ot di o
dﬁ?lgoroﬁHéﬁyibEulﬁﬁhngEc?QP§HEQLiceﬁcidcaﬂﬁgx§l§€b§ )

h an organic acid may, exanple, be a salt wt

<éﬂéah91asL@N QQe&hﬁoﬁépﬁenylfbﬁlﬂ@h@?Q?L&Cc§@&6hexene ~1-
fumaric acid, oxalic acid, tartaric acid, 1o malefic

cé@b@&ypatél¢eenyﬂ ssgncKnL@hyﬁrdphanyaysamfdmoyl]cyclohex—l—
nmet hanesul foni ¢ aci d, benzenesul fonic acid or p-

eti-o] ueneisokfoate) acid. A salt with a basic amino acid
may, for exanple, be a salt wth arginine, |ysine or

<Brathyl né; [BAJ2 achbatb-dhéthglphengh) snl iamdyddy 1 -f or
exanple, be a salt with is aspartic acid or glutamc

cyclaheJdme + hveatbory CabpoethghnébéNplddabédracdor di ng
mééhi&phenyl)sulfamoyl] cyclohex-l-en~l-carboxylate) or <4>d-
ethyl 6-[N-(2-chloro-4-fluorophenyl)sulfamoyl]-1-cyclohexene-
l-carboxylate (ethyl (6R)6~[N-(2-chloro-4-
fluorophenyl) sulfamoyl] cyclohex-l-en-l-carboxylate), as well
as a salt thereof are preferable.

The compounds (I}, (Iaa), (Ia), (Ib), (Ic), (Id), (Ie),
(If), (Ig), (Ibb) and (Icc) {(hereinafter simply referred to as
an inventive Compound) used in the composition of the_present
invention may, for example, be converted into a salt with an
inorganic base, organic base, inorganic acid, organic acid,
basic or acidic amino acid. A salt with an inorganic base may,
for example, be an alkaline metal salt such as sodium and

potassium salts, an alkaline earth metal salt such as calcium

and magnesium salts, aluminum and ammonium salts, and a salt
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met hod known per se, for exanple, a production nethod
described in W99/46242. (B) About a formula (I1)
compound 20 In the specification, Rl~ represents an
aliphatic hydr ocar bon group optional ly having
stituents, an aromatic _hydrocarbon group

@ﬁ’amrﬁw r’Pgi%%H@tYrt &t £xagplfet 0@ @31t gHddp
tﬁj;@}t |el%21alfll % aV| Mﬁlﬁtg&g’%iﬁya g[oug reob}e}sn%qéedzs
oo RH bya%@apaﬁﬁﬁﬁgaem’” Rt T
8 R RS A s

rocar

rese f I | k I r
Wé;@ %g EB%@aﬁoﬁcR£§lg %%XV EE %F%%l%gré & %%ﬂt With
hi?%@ﬁﬁhogﬁﬁu801ﬁn ﬁ&?¥6ﬁ&oﬂ&8u301@tcnlt§ﬁ% QE% ers%q uric
he al kyl "group, exa near brénché

adklybropadBphayiBdakibo ggdcﬁrgﬁﬂi WEth andoFebilc acid may,
group, an ethyl group, an n-propyl group, a i'sopropyl
fgEodRamplen- But ¥l skOtIWQHR, farm$ebHkiH, IaewRicRacid,
sec-butyl group, a tert-butyl group, a pentyl group,
taibhexygkogeatpc achapt Yumghodp acdl,0xRd1id Apid, &artaric acid,
nonyl group, a decyl group, a dodecyl group, etc.),
maleicaaeidprefieriedachdd pactintibaskyd,f palexasplid, a
| ower al kyl group having 1 to 6 carbons (e.g., a
meghdnye syt bopicaackdfiybegzenpsuifonncnapidpygk group, a
i sopropyl group, an n-butyl group, a isobutyl. group
talyenedpul fongcoapida tersalfutwitlyraoupysit canino acid may, for

example, be a salt with arginine, lysine or ornithine, and a

salt with acidic amino acid may, for example, be a salt with

aspartic acid or glutamic acid.

The inventive Compound can be produced according to a
method known per se, for example, a production method

described in W099/46242.

(B) About a formula (II) compound

In the specification, RY represents an aliphatic
hydrocarbon group optionally having substituents, an aromatic
hydrocarbon group optionally having substituents, a
heterocyclic group optionally having substituents, a group

represented by the formula OR or a group represented by the

formula:

and among them, the group represented by the formula OR!?™ is
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etc. are preferred. As the cycloal kyl group, for

exanpl e, a cycloal kyl group having 3 to 10 carbons

(e.g., a cyclopropyl group, a 20 cycl obutyl-group, a

cycl opentyl group, a cycl ohexyl group, a cycloheptyl

group, a cyclooctyl group, etc.), etc. are preferred,

rrefgrareadcul arly, for exanple, a cycloalkyl gr oup

having 3 to 6 carbons {e. a_cycl oprop roup,

cycl o\ yhe g mrphaetwéw(sg@ﬁa}n cgrcﬂr@upay@fg ;ﬂllphatlc

group, etc. ), etc. 25 are preferred As "

%%W%r%ﬂ%&ﬁmow Yo Eping %Jb%fylcﬁl’&irtr@y FigRyesented
yp having 4 to 12 carbon

tayér opr BR¥I ﬁ«‘é@rﬂmegr%pallayli éf%\%em?/r FEERRLIGYbugrowp. 2

SPGB i BRI T 3 iPamone, e

exaE{t‘)ngji ycl oal kyl al kyl group having 4 to 8
, 4 to 7) carbons (e.g., a

I I
2 cych °2t¥*y ”%911 425 %gﬁ%%x%’"i’%.y & diflogt e ranched

gt %ﬁ§4% oqg*f%r onszip%l ropeﬁkﬁﬁgﬁgﬂioup' an

e% t?'}: lh?gzr-pg)c()ga?gl %'Bé'u;ﬂr %Uasc%ﬁ:ﬁyl Jbup, an n-butyl

I'ower al kenyl droup

g%Y:rbng a3 1@'01:&1’('3@ bﬁ‘b‘-ﬁd e. eg se@—@tﬁ@f N¥toup? 8reEPt-Butyl group,
but enyl group, “etc.), etc. are pretferred. As the

adpleyityh @rz@@ S & iR gRoup,| AWelepAl WY BHouds, 0l octyl group,
having 3t car bons (e g., a propynyl group, a

abubyRil gdoes), a deRent my)hpgreumod@dyly grp, etc.), etc. are
particularly, for exanple, a |ower alkynyl group

pha¥efged,Ohnd parkiculéely.,, formpreoample, iz lgmeurp,alkyl group
butynyl group, etc.), etc. are preferred. As the

hisihgt it #entss'caabonise (gbave e meitdngd gralumhan ethyl group,

an n-propyl group, a isopropyl group, an n-butyl group, a
isobutyl group, a sec-butyl group, a tert-butyl group, etc.},
etc. are preferred.

As the cycloalkyl group, for example, a cycloalkyl group
having 3 to 10 carbons (e.g., a cyclopropyl group, a
cyclobutyl group, a cyclopentyl group, a cyclohexyl group, a
cycloheptyl group, a cyclooctyl group, etc.), etc. are
preferred, and particularly, for example, a cycloalkyl group
having 3 to 6 carbons (e.g., a cyclopropyl group, a cyclobutyl
group, a cyclopentyl group, a cyclohexyl group, etc.), etc.
are preferred.

As the cycloalkylalkyl group, for example, a
cycloalkylalkyl group having 4 to 12 carbons {(e.g., a
cyclopropylmethyl group, a cyclopentylmethyl group, a
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hydr ocar bon group optionally having substituents”, for
exanpl e, a heterocyclic group, an oxo group, a

hydroxy group, a O _6 al koxy group, a C3 |lo

(particularly, C3_6) cycloal kyl oxy group, zo a C6_|o

aryloxy group, a C-_ly (particularly, C~_12)

et Kys evdme ignol g r arhe tae raxsActhep tsdmefitnl 9zeup, gtc.), etc.
al kylthio group (the sulfur atom may be oxidized), a

e |RFefarisduland wanticulanhy) o K\BFHRIr Gup (t he

sul fur. atom may be oxidized), a Cs-io arylthi roup

HHS TR oA TREP BRI % &) © aRERPHErLy, 4 'to 7)
(particujarly, C~ 12) aral kyl thi roup (the sul fur

iy D8 0 AT P entsel Htth g GRARPonEYInethyl
het erocycl i ul fi.nyl rou a heterocyglic sulfo

R L s e i G R i irerred.

a carhoxyl ar -} o ( ticul arly, _

al kof‘ys- E:%r %r%?ﬁ%d’rlo@godf ’Cﬁ%r céy’%ﬂfzjl ylao%?)-“%rr g‘%ln]ﬁnyl group
I | QA XYz Gar bony, G 19 1

“%6’3?’% c3uﬁ:z§ﬁ3637, ~j\ﬂz§ é/ea'rg'l ky o%i%gg %n?f&g? bu%, bgteny grovp.
hglesranal | CURQNY! B YA cffad 1S Aedr AR,

ag?%up, _ g%?a‘moyl gr'ouap, _r5 aci enogs/l S grroup, a N

16%elr0 a@%é'nga BEXr 1 HO WD o8 LCeHRINANR.ILXY a propenyl
group, a C3_5 alkenoyl oXy group, a carbamyl” group

gepuipgnal byitRayingrotphskiticdugnt st tHied gatdrarmdd .gr oup
optionally having substituents, a carbanoyl oxy group

opti a@alhye Bakyhgl Fubsi, Ffdanlekanplel G aldwwrowlaymd group
group, a C6 lo aryl io carbonylamno group, a Cl |lo

hépanygi Gultar 16y caCbdi)s aldkary, = asboppmyHeggewpp, aabutynyl group,
C6_| o aryl oxy-carboxam de group, a C~_ly

a( pantivayllagiroupC~et2) ) ar ankly paxtyt-icanliaodany demgrexaample, a
Cllo (particularly, Cl1_6) al koxy-carbonyl oxy group,

law€d bdkynylogyoupahbunngoRy ogr dugariod® [(g.d., a propynyl
(particularly, CT_|Z) aral kyl oxy is carbonyl oxy group,

g80UB, | 8 bpaynyiubarhp,, ets.d) cpdicoalird prgierred.

car bonyl oxy group, an ureido %roup optionally havin%: .
As” the “substituents” of the above mentioned “aliphatic

hydrocarbon group optionally having substituents”, for example,
a heterocyclic group, an oxo group, a hydroxy group, a Ci-¢
alkoxy group, a Csz-1p (particularly, C3;5) cycloalkyloxy group,

a Cg-10 aryloxy group, a Ci-ys (particularly, Cs-12) aralkyloxy

group, a heterocyclic oxy group, a Ci.¢ alkylthio group (the

‘sulfur atom may be oxidized), a Cj_j¢ (particularly, Ci-s)

cycloalkylthio group (the sulfur atom may be oxidized), a Ce-10
arylthio group (the sulfur atom may be oxidized), a Cy-39

(particularly, Cy-12) aralkylthio group (the sulfur atom may be
oxidized),.a heterocyclic thio group, a heterocyclic sulfinyl

group, a heterocyclic sulfonyl group, a nitro group, a halogen

'atc_zm, a cyano group, a carboxyl group, a Ci-i1¢ (particularly,
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substituents, a C6_lo aryl group optionally having
substituents, etc. are used. These substituents are
substituted at substitutable 20 positions in the above

nmenti oned "aliphatic hydrocarbon group”, and the
substituents are not limted to one and may be sane or

odLhf %llﬂdﬁixy&mﬂr@ofn@ﬂl ryphgr,s { X149 dycldElkaeox‘_@-lc@rbonyl group,
al koxy group", for exanple, a nethoxy group,

aethoxyagy bopy- amrhepybpgxyug;oapcwaal@Epﬂﬁp@%bazﬁxnuﬁv12)

an n- 25 butoxy group, a tert-butoxy group

araddiylpkyxgagbonyl guonp;hexesRyogysusC @#acaéhgnyl group, a
used, as the "C3 | o cycloal kyl oxy group", for_exa k
Caqoy@rbbr©®9b@ay ggEGpP:aCnycﬁbh§&9be?r°@Pou53SeQE ehoyl

are used, as the "C6_|l o aryloxy group", for gxa ng s

96PUR, pRefoxy FFVHUPC2ELABRPAPRY| BXGUBr oipCe-6t 21kapRyloxy group,

ag%:gyPgiﬁhg§é8§§~SLPU%Lﬁéﬁ%#géﬁyg 3;9§P8%8%P 1Jg%fiy %aving
2- phenyl et hyl h _
SUBRATRURDE Rut Ay FBYpSgebapovd: 8 ohpe optibad 1 E nein

|k | thi h |f
spkphns At SffsfcgfgﬁﬁP&5°§Yﬁ§Fﬁ%?tﬁPoqéggﬁég having

S bR RABE MR 9587, 2 o amv-
C%Mw%%%%ﬁ&wﬁ%wt%@mW

cQébﬂkéﬁQthﬁEBﬁ exgnple, érgyskgpésﬁubkgmpdsreyeupa a Ci-1o

cyc exy foup a cycl opentyl sul finyl group, a

§¥E£93813E§y|f@ﬂ%%%géP&PkyEéﬁ éé?b@ﬁ&ﬂldé?gkbﬂpzca-Cqu
0 e sul fur onlnay be oxi di zed)"

({aafzt%amkfy, acl.QFeﬁl'kb'}l'yﬁcﬁ&@@ﬁyl@x@ag&blmﬂ,t i @10 aryloxy-
group, a phenylsulfinyl group, is a phenyl sul fonyl

cSE‘B@ﬁyl@k? g2blpysadc,as (pert{dulyrlay aCkyd) haxa Heplexy-
(the sul fur atom nmay be oxidized)", for

carbonyloxy group, a Cs-io (partlcularly, Cs-¢) cycloalkyloxy-

carbonyloxy group, an ureido group optionally having

substituents, a Cg10¢ aryl group optionally having substituents,

etc. are used.

These substituents are substituted at substitutable
positions in the above mentioned “aliphatic hydrocarbon group”,
and the substituents are not limited to one and may be same or
different and a few numbers (2 to 4).

As the “Ci.¢ alkoxy group”, for example, a methoxy group,
an ethoxy group, an n—pfopoxy group, a isopropoxy group, an n-
butoxy group, a tert-butoxy group, an n—pentyloxy group, an n-
hexyloxy group, etc. are used, as the “Cs_io cycloalkyloxy
group”, for example, a cyclopropyloxy group, a cyclohexyloxy

group, etc. are used, as the “C¢jp aryloxy group”, for example,
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exanpl e, a benzylthio group, a phenylethylthio group,

a benzhydrylthio group, a benzylsulfinyl group, a
benzyl sul fonyl group, etc. are used, as the "hal ogen
atonf, for exanple, a 20 fluorine atom a chlorine

atom a bromine atom an iodine atom ets. are used,
aaphthexyCyrbapal koxypbahldoyxly group;, etor. aeramped, as the
nmet hoxycar bonyl group, an ethoxycarbonyl group, an

“@,95 omeayknl deonygrouptip, fan ¢sape bpoxy deehoynddxyretpup, a 1-
an n- butoxycarbonyl group, an isobutoxycarbonyl
pheoupethylexy grobptoRyéapbenyleghydpxyed&OuRredused,

as the "Cs-s cycl oal kyl oxycar bonyl group", for
berahptsylaxycgePupr opylorpehtByhnpthyéapy group, etc. are
cycl opent yl oxycar bon roup,a cycl ohexyl oxycarbonyl
Rer b aFem Bgy, be

I
ugedupasather b kﬁyPé%;éﬁ%EBnQFOBPo&EPeeFEXfGG ey &
the "C6 | I - b "of I .
oRRahERgL L GERY| chRBBYe: aenBLPKIFBYbCArBoRy | S BupYLEnio
tc. d, the "C~ 19 I - b I
98P B 55 (BT ERANLFBLORIT BBz Fox oRPBYR P L6 S8 LPs 2
b dr yl b I
S ERgonL E RIS oEeReT s hebRrifefedpyl grqups obgs are used,
! | Oy | - b "
e L o o T
ofigies ~,a§o£hsx;$ﬂ;;9 g' Ié?e%brsgwempf kofipaml e,
a tornyl group, an acefyl group, propionyl group, a
1 I . i 1
SR ARLG o2l Yy OH LRI PLAGhOFotyn

cﬁ%ﬁ%ﬁéﬁy1§61§8%%iOdkoﬁﬁouatca SFOtNS¥H, JRQUBheeM e @l &rylthio
used, as the "Cb_| 0 aryl-carbonyloxy group”, for

gEXGHP| €he Bsu PERZ ONE SXYmEY OBE, oRiAapBENOY| By ekampled a
phenyl acet oxy group, etc. are used, as the "CZ 6

pldkaDEy] ®xyraup)pa, nhphtiyagptie, gadups acgilmyylulfinyl group,
a propionyloxy group, a butyryloxy group, a
a \pheiyl Sxyf onplpgreup) vatoyl axy gsedp, ast the ACe-wsed,
aéi&é;flhio group (the sulfur atom may be oxidized)”, for
example, a benzylthio group, a phenylethylthio group, a
benzhydrylthio group, a benzylsulfinyl group, a benzylsulfonyl
group, etc. are used, as the “halogen atom”, for example, a
fluorine atom, a chlorine atom, a bromine atom, an iodine atom,
ets. are used, as the “C;-j¢ alkoxy-carbonyl group”, for
example, a methoxycarbonyl group, an ethoxycarbonyl group, an
n-propoxycarbonyl group, an isopropoxycarbonyl group, an n-
butoxycarbonyl group, an isobutoxycarbonyl group, a tert-
butoxycarbonyl group, etc. are used, as the “Cs-s
cycloalkyloxycarbonyl group”, for example, a
cyclopropyloxycarbonyl group, a cyclopentyloxycafbonyl group, a

cyclohexyloxycarbonyl group, a norbornyloxycarbonyl group, etc.
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"C3_5 al kenoyl oxy group", for exanple, an acryl oyl oxy

group, a crotnoyloxy group, etc. are used. As the

"car banmoyl group optionally having substituents", zo

for exanple, a carbanmoyl group or a cyclic

am nocar bonyl group, whi ch may be substituted by 1 or

ares Wesd t @httes eleeted TV OHY ~ e@rgoawnygrpép , for example, a

nethyl ethyl etc.), phenyl, CL ~ acyl (e
)blnyaroqpenfowaphétrwl)oxmnb%xémw:%nﬁtc are

it T Fobyospbonil st2EE| 8 Leanpre, «
N—ne Icarba yl group, ”n&hiﬁgﬁﬂ4§¥3¥”33£yf”6¥5ﬁp, 2 2-
efs% 91%2«31?%" %“’%%aa%'?a%*tp“e” %831%%2&3" J& Sigpie aryl-
Lh h b I
AR0rvh Bl carbingrenbats, & Renadi Bredey, goppphthovt
gQBQ ﬁo Iﬁ%g@?ﬁ%r #&V'%%hB°”$Ec9r%&% gd as ﬁhe “Ci-s

etc. are use

'kahag,qr gfzgagu grfe peszefngaea' Ly A3y gi m?f‘?ﬁ"'?’t . ta%egb%t,yl group,

for s ex |oca amoyl grou
FB&P&EH&ngQbu 0% %U§ﬁ ?&'b&%ﬁbs %e%%QbQ@lbeﬁbﬁl %
kyl (e’ g ne hy etc ) phenyl [ etc.

piﬁﬁ@bgﬁcélrbﬁ fObtexaaeleeuaedt,haecahbanwls A RYRO: ngroup

N- net hyl t hi ocar banoyl group, amn N phenylt hi ocar banoyl
fgtogRample, aneadggloyAsgkbapi, 0a" eabtawydl grpugl,oec. are

optionally having substituents”, for exanple, a
usadpaapyth#y “gE.qb pa vyl bk rivynpbosybgtotpt pdf by dxampld, a

substituents selected fromCl_qg al kyl (e.g., nethyl,
benhhg¥]loxet grpupphenpbphthoylarg gpeopf i eaaphgniyfdecetoxy group,

exanpl e a carbanoyl oxy group, an N-nethyl carbanoyl oxy
egroupreansekiN a5 theet'Gylscalbanoyloxy group,affor example, an

N- et hyl car banoyl oxy ¢ roug an N phenyl car banoyl oxy
agebepy @reupara pseplionyloxy group, a butyryloxy group, a

valeryloxy group, a pivaloyloxy group, etc. are used, as the
“C3-5 alkenoyloxy group”, for example, an acryloyloxy group, a
crotnoyloxy group, etc. are used.

As the “carbamoyl group optionally having substituents”,
for example, a carbamoyl group or a cyclic aminocarbonyl group,

which may be substituted by 1 or 2 substituents selected from

' Ci-q4 alkyl (e.g., methyl, ethyl, etc.), phenyl, C;; acyl (e.g.,

acetyl, propionyl, benzoyl, etc.}, Ci4 alkoxy-phenyl (e.gqg.,
methoxyphenyl, etc.), etc. and specifically for example a
carbamoyl group, an N-methylcarbamoyl group, an N-
éthylcarbamoyl group, an N,N-dimethylcarbamoyl group, an N,N-
dlethylcarbamoyl group, an N-phenylcarbamoyl group, an N-

acetylcarbamoyl group, an N-benzoylcarbamoyl group, an N- (p—
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As the "Cl1_6 al kanoyl am-no group", for exanple, an

acet oam de group, a propionam de group, a butyroam de

group, a val eroam de group, a pivaroan de group, etc.

are used, as the zo "C6_io aryl-carbonyl am no group”,

for exanple, a benzam de group, a naphthoam de group
m@ﬂmmﬂyﬁﬁedeeogthampy&tqroape audegpyraeltiddnyCtarbonyl group,
al koxy- car boxam de group”, for exanple, a

ametipexyi c noaeatioty 1( GHBOPCNE )L -gripexazinylcarbonyl group, a
et hoxycar boxam de group, a tert-butoxycarboxam de
mgm@@pllap@araamowéeQroaﬁ,tﬁ&czsar@BUS@d As the

aryl oxy-car boxam de group”, for exanp

“ﬁhé@@%ybam@w%agw@ep(esmsouemmy)hgwa@s S§P@t15P€DG§éd for

as the C~_ly aral kyl oxy- car boxam de up"
CERERPFe, aatﬁa@ﬁﬂybawyaAr559&9iH@l@@sﬂ@%H% S%ltuted by 1

O%;%%%t;%él%%%;fh?%r gﬂoxyC? box q;%%p[ﬁgt o, qgethyl, ethyl,
th b |
eEEnony BByl 855 or B0, °B °Xﬁfa%33  ERPoSHFTBI 2

ﬁlssfp%;e??@ia?f@ h%ﬁﬁ%céﬁbﬁo&s%&ﬂé#%s PO BB P N
pgrﬁg ocarb %# %égﬁ ngtoé%eg%%%& Rs thethe

oxycar are use

“c bbﬂo %gxéF§§§b8P¥kgﬁ¥lg ﬁrﬁngogubgfggﬁhﬁtsa for

enoxy oup, yl"oxycar bonyl oxy

egkﬁggyregccaﬁbémHgﬁ yagrhﬂ wﬁzcﬁgmay be substituted by 1 or

ar al oxy-car for “exanple, a
2b§ﬁ§¥£EEﬁ&ﬁEEbeexée&dgEQBﬁ C2, 1'alky1 (e.g., methyl, ethyl,

phenyl et hyl oxycar bonyl oxy group, a
e@cphﬁn¥h6591|OéiéarQQBYBﬁéﬁlfﬂb@Qﬂy For example a

benz ydryloxycarbonyloxy group, etc. are used, and as
cahlsam@ﬂbﬁ)ycw_bapL kyhoNymeehhoaprdanoglony” grbcmp an N,N-

exanpl e, a cycl opropyl oxycarbonyl oxy group, a
dinetbhexykrbamegl bepyyesypi sagr Nupthglcarbamoydeky Agroup, an

the "ureido group optionally having substituents”, for
N-phenylcarbamoyloxy group, etc. are used.

As the “Ci-¢ alkanoylamino group”, for example, an
acetoamide group, a propionamide group, a butyroamide group, a
valeroamide group, a pivaroamide group, etc. are used, as the
“C¢-10 aryl-carbonylamino group”, for example, a benzamide
group, a naphthoamide group, a phthalimide group, etc. are
used, as the “Cj;-;0 alkoxy-carboxamide group”, for example, a
methoxycarboxamide (CH3;0CONH-) group, an ethoxycarboxamide
group, a tert-butoxycarboxamide group, etc. are used, as the
“Ce-10 aryloxy—carboxamide group”, for example, a
phenoxycarboxamide (CgHsOCONH-) group, etc. are used, as the
“C,.19 aralkyloxy-carboxamide group”, for example, a
benzyloxycarboxamide ((kHﬂHQOCONH-) group, a
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exanpl e, an ureido group optionally substituted by 1

to 3 (particularly, 1 or 2) substituents sel ected

froma Cl_4 alkyl group (e.g., a nmethyl group, an

et hyl group, etc.), a phenyl 20 group, etc. are used,

and for exanple an ureido group, a 1- nethylureido
bgnahydry 1dxyephboxagiide group, &t8.3arg msedy| aseitée “Ci-1o
group, a 1, 3-dinmethylureido group, a 3- phenyl ureido

agkoxy - cerbonydedy GHONDE , héoar ezpmpile grotethexycarbonyloxy
het erocyclic oxy group, a 2s heterocyclic thio group,

GEONEY e PC PENOR YSATPORYIL Ofo G5 OUR - ﬁ@t@r@€?@PF&carb°nYl°xY
sul fonyl group or a heterocyclic oxycarbon gro

gageara§ L FOPTERRLYrREbRIY L ogy BHQUPaIPBhQF%Ht° yeazbonyloxy

hydr ocar bon . group optlgnally haV|n§ substituents", 71
gFHQPhe?eFSEycPPEoéwﬁéﬁ PQH#Q§@h9§° Par 88p “For med by
bi.nds to

aﬁgﬁg g(?éggﬁﬁgg?‘é’ ?5&32%?& 3- héﬁlé’%gﬁsr'f?"gilgxyt group,
*E5el FEF GP5ap BOnEREN Rt thYiSFefe b aREFEk T proey, for
egﬁggsw abﬁgﬁoi 8Qre§> 1es<g gqug?t g mgﬂ g%%g'cxsrbonyloxy

zédf an ‘oxygen 8t
gEBng”EEE CYELI g &OUQst EEEGQE—, 1% aigfﬁflé‘ﬁﬁéé’fﬂshyfoxy
b, exanpl'e, a pyrrolyl “group, a pytazolyl

ggﬁﬁﬂp' @Brla}Qﬁﬁﬁbylagbeﬂeylﬁok %a%thFQéQbYQr959Upa a-
,2,4-triazo SO group, "a te razol yI group, ury

pEéﬁEEetHlek?BMkbgﬁ9mBxyaaroﬁﬁazQ'QLFﬁéﬁymetQQloxycarbonlexy
i soxazol yl group, a 3-oxadi azol yI[ group, "a

gioapé 8xBehaBoHYy18k98Rrbany13xy- gxadpazekyl. greupseal, and as
, 3, 4- oxadi azolyl group, a thiazolyl group, an
théo?bﬁqgC&y&ldHIkﬁloﬁy—daﬁbéhyhmﬁﬁ|@Z@my?,gf@npexample, a
1,2,4-thiadiazolyl group, a 1,2,5 is thiadiazolyl
cgebopropyloldydatbondiazgl grogpoup, cgcpphedyll oxgranrponyloxy
pyri dazinyl group, a pyrimdinyl group, a pyrazinyl
group, etc. are used.

As the “ureido group optionally having substituents”, for
example, an ureido group optionally substituted by 1 to 3
(particularly, 1 or 2) substituents selected from a Cj;-4 alkyl
group (e.g., a methyl gréup, an ethyl group, etc.), a phenyl

group, etc. are used, and for example an ureido group, a 1-

" methylureido group, a 3-methylureido group, a 3,3-

dimethylureido group, a 1,3~dime£hylureido-group, a 3-
phenylureido group, etc. used.

When a heterocyclic group, a heterocyclic oxy group, a
heterocyclic thio group, a heterocyclic sulfinyl group, a

heterocyclic sulfonyl group or a heterocyclic oxycarbonyl

group is used as the “substituents” of the “aliphatic

hydrocarboh group optionally having substituents”,
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group, an indolyl group, a pyranyl group, a

t hi opyranyl group, a dioxynyl group, a dioxolyl

group, a qui nol yl group, a pyrido[2,3-d]pyrimdyl

group, 1,5-, 1,6-, 1,7-, 1,8-, 2, 6- or 20

2,7- naphthyrldyl group, 'a thleno[2 3-d] pyri dyl group,

the 6@#@5%%1%%9 afetmersmgt@r of grplupgformeda by excluding

t et rahydr opyr anyl oup, di oxol anyl gro

Ao DARFOGGRO @FOR. B Chajbd Rl 40 m@s@e%@:raca@ylau end it

%;ou ps may be substituted at possible FﬁOSItIOﬂS
PF&S§H§&bs€PFu@ﬁ@§@1§e|éb@EdtPrénmefb&r& vﬁyqﬁéqgfpreferably

M &H _mgt yl, e%c hydr ox 0X0, nl Ikoxy &

“re Fﬁ&ﬁ’y Y &‘*}’ et ﬁé’"ttﬁé B@ & W
P%%%%?FPEM to ?611%8%%5%%“%HE%P%S%O%E%' '%e“av't%%
(BERSEN 191 848 SL8 7R K35den!BRafHOsRTn a% ete., or
f’Eg HEBHQEF c,y%.: J.%Cégr%%?fﬂsé%ﬁ %B??%néél% = ct:%((:jllc group,

stltuent exc

eGs beaapit. gé"Pﬁ}-rB&K&hSmﬂhf256‘%%9329%2%"53%(% &, %Buch

optionally having substitue SCri
iRigHbBeiyi UgRbups §U?S§'§UE§QaQBl9lSBP§E tupabl e 4- trlazolyl

position in the [0 aryl group, and thée nunbef

gBYEP, S&bﬁétiéﬁalﬁléraﬁ% | behed1t §rons anehlbhglsg&aup, an
or different so nore than one (2°to 45 substituents

oRBYo Byl Sgrodgfi bhoRgbkuzolRy1t @eou@,l ghat, lzc Mmﬁm:ryl group,
group optionally having substituents”
a supsf 4+oteadid gy hegranbh athezaﬁwkaﬂmzblg&ogabhpn al,3, 4-
group may forman optionally substituted condensed
oxadipzoyb, group asa t tiksazobpllegsedp) i an isoghdapslydngroup, a
i ndanyl group, a 1, 2,3, 4-tetrahydronapht hyl group,
1 82 3-thimdiszziol fhi groopdeastd? f 4 aghjadipzohylbgroup, a 1,2,5-
substituted
thiadiazolyl group, a 1,3,4-thiadiazolyl group, a pyrldyl
group, a pyridazinyl group, a pyrimidinyl group, a pyrazinyl
group, an indolyl group, a pyranyl group, a thiopyranyl group,
a dioxynyl group, a dioxolyl group, a quinolyl group, a
pyridof{2, 3-d]pyrimidyl group, 1,5-, 1,6-, 1,7-, 1,8-, 2;6—'or
2, 7T-naphthyridyl group, a thieno[2,3-d]lpyridyl group, a
benzpyranyl group, a tetrahydrofuryl group, a
tetrahydropyranyl group, a dioxolanyl group, a dioxanyl group,
etc. are used.

These heterocyclic groups may be substituted at possible
positions by 1 to 3 substituents selected from C;-; alkyl (e.g.
methyl, ethyl, etc.), hydroxy, oxo, Ci-4 alkoxy (e.g., methoxy,
ethoxy, etc.), etc.

As the "Cg-10 aryl group"™ of the "Ce-10 aryl group
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at a substitutable position by a substituent sel ected
fromthe those listed as a "substituent” of the

"al i phatic hydrocarbon group optionally having
substituents” descri bed above. Such a 20 substituent

is substituted at a substitutable position in a fused
optngngildyphaandgt Bebrtiibeenbts"sufhrselsmpileentsphenygdt group,
limted to one, and, the sane or different, nore than
aonephehylogapupubetct uenesugag. exfhe . Cas @Ryl @iremp imay be
hydrocarbon group” of the "aromatic zs hydrocarbon
SggébbtébﬁﬂoﬁﬁlﬁyshhﬂtﬁeuﬁabéﬁiPeéhtéonrbﬁrés§HP§§ltB?nt

Rl~, an aromatic hgdrocatbon group Qaving_G to 14
seheebad Arefsthe. §hosa phehef @folp, SHPRRAREARPE" gl EHFEPt for

a bi pheny| roup, .an anthryl group, an indenyl 0 .
aBnAPEAENE L k¥) SURRLFBUERE Fr-ke THAK GEAYR kP 13 avaliphatic

b BEROR, DRSS B8R L BB B G
B3GR S MLt & SORLSHA Y, £aH Fucaine

o ¥0n B4 £081 LY. NR0 AL AP PRSI E Ll
<GHELH 8y, 107 iy AP ol He) % U o cistosen
nAEOUhad HIOP % €5 08D, @Dl Yo GEQURaNExLBE. |1 ke) , 2

1o lower (Cl_ koxy group (e.g., a nethoxy group,

an etAign 1 SHPUDy, 3 PMOROXYa T S i @ IRYE BX¥a BhOK Pg ASED
the like), a lower (Cl_q) al Koxycarbonyl group (e.g.,

ot TEHATONY Qe POV | s @b StDsuet s'f hebry caibenytueheuogéther with
pr opoxycar bonyl = group, a butoxycarbonyl group and the

tHe kfl)ipheattidd HydtoGifvbn Grdup Mfay | Sofh0aR, opt E¥yAAD1Y
group, a hydroxyl group, an acylamno group (e.g., an
s deairtt eadri dundposd hadnd ggdot, dandrdenthésescendansed ring
groups, an indanyl group, a 1,2,3,4-tetrahydronaphthyl group,
etc. are used. This condensed ring group may be substituted
af a substitutable position by a substituent selected from the
those listed as a "substituent™ of the "aliphatic hydrocarbon
group optionally having substituents" described above. Such a
substituent is substituted at a substitutable position in a
fused ring group, and the number ofrsuch substituents is not
limited to one, and, the same or different, more than one (2
to 4) substituents may exist.

As the "aromatic hydrocarbon group" of the "aromatic
hydrocarbon group coptionally having substituents” represented
by R, an aromatic hydrocarbon group having 6 to 14 carbon
atoms (e.g., a pﬁenyl group, a naphthyl group, a biphenyl

group, an anthryl group, an indenyl group and the like) and
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as an acetyl am no group, a propionylam no group, a
butyrylam no group and the like), a cycl oal kyl group
having 3 to 6 carbon atons (e.g., a cycl opropyl
group, a cyclopentyl 20 group and the |ike), an aryl
group having 6 to 10 carbon atonms (e.g., a phenyl
tHeOoUPked BAAhpAYLigLDEPlyasni adebyhrgupubpaaindg 6hbo 10 carbon
i ke), a hal ogeno-lower (Cl_4) alkyl group (e.gqg.
atomé| yetr gupt pénygt capd maphthiyliogoethy) gnduphanblkﬁeare
like), a halogeno-lower (Cl1_9) al koxy group (e.g
preférnedoandhaxyhaﬁygr@ugupaandltnezlnéerareuaaéétﬁ@%§rly
group, a 2,2,3,3,3- pentafluoropropoxy group and the
prékerred.|lower (C1 9) alkylthio group (e.g., a
nmethylthio group, an ethylthio group, a propionylthio
groupA%n@h@h ssubkied tuent Hyef ?hﬁ §?r?ﬂ35}?yP¥ﬁF?%ﬂ§P°n group
group a met hanesul fonyl group 1
o Hom@ beBﬂV%n@r%EESthtB?BBE §8PF8ﬁ§Pt§ﬁoB§ Bng thpr example,

like) I k I
ag$%ﬁ%gegnagg£f;? ggrg%buoﬁfgggngi9Fgﬁé0u€rgﬂﬁn?heEXdlne and
R e e B e
t et th I
T i R oot 20 e

Y ORI %5‘5%9 S aﬁﬁytﬂ%?‘%%?gé??‘gﬂé?‘aﬁ“é*’“‘”‘y

sty e b bbast SRR 4N, feolp.ef, the jLike), = tower

h Clgfdup,
PSP 6,817 4 ety aind o, an
etifofrca ool OXY&ESs bod %ﬂ@ﬁ@%&é@fﬁéﬂ?!'gﬁé@pp aan

ethoxycarbonylnethylcar anoyl group and the like), a
bdté%?ébﬁ%éﬁyig@ﬁ@ﬁﬁ'iﬁﬁ'Eﬁ@”liﬁEL4)aabkybogybugréﬁpg a nitro

, 3-" di acet’yl guani di nomethyl, 1,3-bis-tert-
group, a cyano group, a hydroxyl group, an acylamino group
{e.g., an alkahoylamino group having 1 to 4 carbon atoms such
as an acetylamino group, a propionylamino group, a
butyrylaminc group and the like), a cycloalkyl group having ‘3
to 6 carbon atoms (e.g., a cyclopropyl group, a cyclopentyl

group and the like), an aryl group having 6 to 10 carbon atoms

(e.g., a phenyl group, a naphthyl group, an indenyl group and

the like), a halogeno-lower (Ci-4) alkyl group (e.g., a

trifluoromethyl group, a trifluorcethyl group and the like}, a
halogeno-lower (Ci-q) alkoxy group (e.g., a trifluoromethoxy
group, a 1,1,2,2—tetréfluoroethoxy group, a 2,2,3,3,3~
pentafluoropropoxy group and the like), a lower (Ci-4)
alkylthio group (e.g., aAmethylthio group, an ethylthio group,
é propionylthio group and the like), a lower (Ci-4)
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but oxycar bonyl guani di nonet hyl and the |ike) and the
like are wused, and a hal ogen atom (e.g., fluorine,
chlorine, bromne, .iodine atons and the like), a

| ower (Cl1_4) al kyl group and the 20 like (e.g., a

nmet hyl group, an ethyl group, a propyl group, a butyl

a@kQUuBudBEn{yNegkbkg} (arg. pr &f reehhitesGedongbdgaoup, an
fluorine atom a chlorine atomand a nmethyl group are

efREReBLEESARD| yrowspda phepanssbifonyengsoapeand the like), a
substituted at substitutable 2s positions in the

1ewenrai L, hydl kenaspbnggoapp{eagd, t Aefommplkr godupt han acetyl
substituents is preferably 1 to 5, nore preferably 1 _

gtoup, anpstppoefkrabbyplatd heVhikel woaob—merbeppd aromatic
such substituents are present, they may be the sane

hetedotyeol ent grdsp The- ghet ar begeBrtryrzopyli arene, a 1,2,4-
“heterocyclic group optionally having substituents"”

tréprebeht atowy, RA-tebpreadyl arosp,td pbiaapbyLgIroup, an

_(preferably 5- to 6-nmenbered) ring grogg _having i io
isevkiarolyt cgepumi yan ¥2201Kbi 8FEURL oRR $TER*ELCLYS 9rovPs @

nitrogen atom (optional |y oxidized), ap oxygen ato a
tBLARiAZO Y brgERRb ¢ 8 FRKENYhr SEOUBNGBNLEYL | AGCBPotpd the
L] o8 ot TS SEIP R LR FyEiaRb ot oroo
(Grdup, = ey iGerymrord aoolt i il GrfLEAFBERNN qppue, o
oSt SRl BRERY oot andieh SR BRElY L2 gt e, ey a2t kony-
PRy IO P Padindy D aebas ot 50 oup. o
S R R SRR T SR PO
epy%%ﬁ&rﬁiﬂé@hﬂ@y&aﬂowfJﬁﬁéﬁbné{hdgtﬁepliﬁe), a 1,3-

yl= group, a pyrazinyl group, an indolyl

dHH O yushidino-lower (Ci4) alkyl group (e.g., 1,3~
diacetylguanidinomethyl, 1,3-bis-tert-
butoxycarbonylguanidinomethyl and the like) and the like are
used, and a halogen atom (e.g., fluorine, chlorine, bromine,
iodine atoms and the like), a lower (C;-4) alkyl group and the
like (e.g., a methyl group, an ethyl group, a propyl group; a
butyl group and the like) are preferably used, and a fluorine
atom, a chlorine atom and a methyl group are more preferably
used.

These substituents are substituted at substitutable
positions in the aromatic hydrocarbon group, and the number of
the substituents is preferably 1 to 5, more preferably 1 to 3,

most preferably 1 to 2. When two or more of such substituents

are present, they may be the same or different.
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pyranyl group, a thiopyranyl group, a dioxynyl group,

a dioxolyl group, a quinolyl group, a

pyrido[ 2, 3-d] pyri mdyl group, 1,5-, 1,6-, 1,7-, 1,8-,

2, 6- or 2,7-naphthyridyl group, zo a

t hi eno[ 2, 3-d] pyri dyl group, a benzpyranyl group, a

t et r alydr ohetgkogyolpc grbeprahydethpyrhaykrgregopicagroup

di oxol anyl group, a dioxanyl group, etc. are usged.
ophdsazhaiehasynli subgtatpenimy bepsabsntedt by &l represent a
possi bl e positions by 1 to 3 substituents sel ected

5fr bm Etmémbeket (prgferabiiyb- sohprmepbeged)) ring group

hydr oxy, oxo, Cl_g al koxy (e.qg., nethoxg ethox&
haviny, 1 tetsevasaiheprafephhﬁyc1hyaréea p&RYgr 8tpms such as a

optlonallg having substituents" represented by R a-,
nisrogganpren {anbieneslisoxrdiend) apppRaypen atom, a sulfur

hydr ocar bon group optional I .y havi ng substlt%gnts
aFearégenFaa ykmi-OEaf engepgedasipgedRPyR tpgreot. As
haV|n 1 to 6 ca

a lower alk ar &
t%?6ﬁsh?ée§°°YC£1HBGH§PPgrgag SXAmBYRy| 2gPERROLYE Iroup,
oiREREV 38R 57 SrBREOLOLLA Sl e kb sty seove

%%8%@-@&%_%??&%%5&%%&°2ﬁsﬁrg%€a bBp, OB FRR9L Yroup, 2
LTI 8 SL Py, PR iy

eé°3 8£§di8z§i§ie§99h§ ugeg. zPaLBkgahaabx 1agEBhB¥|a 1,2,5-

an et oup, ' an h-propyl group” an

reje{red Bzo 8y Y retpyPal €h 1yl
o%é#??%u*ar fgulgfe%ried§ %Ségﬁgﬁ §°|%ha fc Eyd?oca%ggﬁ o

gﬁ%&yp @wtiga@%iazaﬁyln@roﬁngAI1yanSthiaaiaﬁamy@dghwup, a
Ric~i for exanplée, sane ones zs as the

1, zﬂ4{%&&&@1£y&19£agﬁaﬂpgraup pps+enakliyabayiyDggroup, a 1,3,4-

Substituents" represented by Rl~ can be used. As the
ti ddiadsllyl group, a pyridyl group, a pyridazinyl group, a
pyrimidinyl group, a pyrazinyl group, an indolyl group, a
pyranyl group, a thiopyranyl group, a dioxynyl group, a
dioxolyl group, a quinolyl group, a pyrido[Z2,3-d]pyrimidyl
grouwp, 1,5-, 1,6-, 1,7-, 1,8-, 2,6- or 2,7-naphthyridyl group,
a thieno[2,3-d]pyridyl group, a benzpyranyl group, a
tetrahydrofuryl gfoup, a tetrahydropyraﬁyl group, a dioxolanyl
group, a dioxanyl group, etc. are used. These heterocyclic
groups may be substituted at possible positions by 1 to 3
substituents selecfed from Cj-4 alkyl (e.g., methyl, ethyl,
etc.), hydroxy, oxo, Ci-a alkoxy {(e.g., methoxy, ethoxy, etc.),
etc. '

As the “aliphatic hydrocarbon group optiohally having

substituents” represented by R, for example, same ones as
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Ri“~, for exanple, a lower alkyl. group having 1 to 6
carbon atons (e.g., a nethyl group, an ethyl group,
an n-propyl group, an isopropyl group, an n-butyl
group, an isobutyl group, a 20
tert-butoxycarbonyl net hyl group, a hydroxyethyl group

tad e pHathe) mRidddAidon Rpdulg optisindlugn ity iand

anong them for exanple, a nmethyl group, an ethyl

SQIHEHHL £ U U D retle s@irieR, ban RY s dpy | uggdup Asarthe R*™, for
n- butyl group, an isobutyl group, etc. are preferably
exaaghle, Par tliosramllky If @roepaieiveng Ingtchyd cpmdgm adHms (e.g.,
an ethyl group, an n-propyl group and the |ike, etc.
aamethyrlefeongd, aaneétharl etropp,groum-iprararlt ign@va,| @n
preferred. As Rl~, for exanple, a |lower alkyl group

isgpropyl gooBp,carborbatads grevy.,, 2@ mesoPPtygr @Puban @ tert-
et hyl group, an n- 77 propyl group, an isopropyl )
biytegycazhonydmephydr gxeuPana hyeFexyletdwdygroap and the like)
tert-butoxycarbonyl methyl group, a hydroxyethyl_grou

oRid oA 1| Ylﬁﬁtﬁ@#ﬁﬂ%%uﬁa¢ﬁngan§u@§FPBh§§ﬁ§' ample, a

t he for exanple, a_nethyl group, an s _ethyl group,,
méﬁhghpﬁssyprgﬁausﬁhgﬂ LGP BFBEGPYAn FFOFRYy B isopropyl

roup, an i ogu&yl roup, etc. are._preferably used.
9BRPPY ¢ APaPTHIEY LnGERYP o PBus SORA Lot G oYy 5 Can 228

- d the Lik tc. d :
oAUy oS | o L AR AR ELPEA part ST vPo S B iy hyL 9=ouPs

f t [ f hyl j [
of gt BEoBYRbEbUENbud! shieaTREDY LEe U5plBe BRLEYE! o an
eEhY! gBERUD; SUED-AI A1 IRV bk RYRSRN eyl Oroup, an

n- prgpy groug, an 1 Soprop r group, an n-butyl group,

an i§9b9ﬁ¥'vaiQHﬁﬁtﬁhchydéoE¥gbeﬁy $H0B! bpiedatiybhaving
al kyl group is such as a” hydroxynet Ayl group, a

shygr pxyehpyl QEBHQseﬁEEd'b§n§"”§ Ri¢4 for example, same ones
al koxy-carbonyl -Cl_q al kyl "group such as a

as the “aliphatic hydrocarbon group optionally having
substituents” represented by RY can be used. As the R™ and
R®, for example, a lower alkyl group having 1 to 6 carbon
atoms (e.g., a methyl group, an ethyl group, an n-propyl group,
an isopropyl group, an n-butyl group, an isobutyl group, a
tert-butoxycarbonylmethyl group, a hydroxyethyl group and the
like) optionally having substituents, and among them, for
example, a methyl group, an ethyl group, an n-propyl group, an
isopropyl group, an n-butyl group, an isobutyl group, etc. are
preferably used. Particularly, for example, a methyl group,
an ethyl group, an n-propyl group and the like, etc. are
preferred, and .an ethyl group is particularly preferred.

As RY, for example, a lower alkyl group having 1 to 6

carbon atoms (e.g., a methyl group, an ethyl group, an n-
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nmet hoxycar bonyl met hyl group, an et hoxycarbonyl net hyl
group, a tert-butoxycarbonyl nethyl group, a

nmet hoxycar bonyl et hyl group, an ethoxycarbonyl et hyl

group, a tert-butoxycarbonyl ethyl group, 20 etc., or

the like. Anmong them a hydrogen atom and a net hyl
Pyl g3oppef ahr édopardpglhydbagen aat arbus ylagtrioowl, ariny
preferred. Exanples of the substituent. of the
isbbubgéngaboam, aptestnabuyoRgeambosylseithydnggoup, a
represented by Y, include a C1_6 zs alkyl group such
hydraxyethyl group, aad theylLikedupptimnalpyoppVigLoup,

an isopropyl group, an n-butyl group, an isobutyl
sybstiptuents, andye@fokpeBubsert gramprde.caamRyhvdr gxpupP, an
such as a hydroxynet hyl group, a hydroxyethyl %roup,

eshbyl gZAUP7828 OTPYORNROIFOERr bhRY R SCPIPPYLK PO Peusn NPutyl
such as a_, methoxycarbonyl net hyl grou%, ag

JEPHBxyERr BSRPIA¥LhPFOYPouftCa are prelera ly used.

PREFhGRIEELbonp! BOFOV L BEaRE: 4R elhsty anPHBAy PR RyPTOPYL
ofREard tiohgKenebEea AOHr BHCRENr ARETaSRepR)P group is

pEFEFBrpd BEREEEREEFTDE a1 hodr ocar bon o bup” of the
suboret it ¥ BEOPROMBLOHRORE! QRALRY MBthSene group

; : o ]
0%%?69%9%?OHaQEHBﬁgEﬁ%E%?uQnEQ }égE%EQﬁEealB?BY(elﬂcluae a Ci-g

eny oup, " a group, I phenyl ~group, an

r 0 agsi pd rguBupndahhethikeyrang, then-
a??ig’gg% pgﬁ?chfaglégg%ygrgl Séoug havizg grtoglo "

PEREPPYE AP ek e SoprobeDy grood, e bhuligt oonsiogdn

isdler §I egPanp} cutal | ya Ry@iekyedubstituted-Ci-¢ alkyl group
such as a hydroxymethyl group, a hydroxyethyl group, etc., and
a Ci-q alkoxy-carbonyl-Ci-4 alkyl group such as a
methoxycarbonylmethyl group, an ethoxycarbonylmethyl group, a
tert-butoxycarbonylmethyl group, a methoxycarbonylethyl group,
an ethoxycarbonylethyl group, a tert-butoxycarbonylethyl group,
etc., or the like. Among them, a hydrogen atom and a methyl
group is preferred and a hydrogen atom is particularly
preferred.

Examples of the substituent of the nitrogen atom
optionally having substituents represented by ¥, include a Ci-¢
alkyl group such as a methyl group, an ethyl group, an n-
propyl group, an isopropyl group, an n-butyl group, an
isobutyl group, etc., a hydroxy substituted-C;-¢ alkyl group
such as a hydroxymethyl group, a hydroxyethyl group, etc., and
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As the "substituent” of the "aromatic hydrocarbon

group optionally having substituents" represented by

Are, for exanple, a halogen atom (e.g., fluorine,

chl orine, bromne, 20 iodine and the like), a | ower

(C1_9) alkyl group (e.g., a nethyl group, an ethyl
adtoypalioRiepYbehoUPC, @ Blkyl group smol abkealike), a

| oner (Cl1_4) al koxy group {e.g., a nethoxy rou
methexycgibopnylmephghogyoygppupn atngwgrgpbu maﬁgylt gegoup, a
like), a |lower (Cl-4) al koxycarbonyl group
t&ﬁthbmyoaybanybngimathéngéoﬁpxy@aﬂBé%?KYﬁFéEBnY&ethYl group,
propoxycar bonyl group, a butoxycarbonyl group and t
ahlbehoxgcagapnyiythgﬂoggoqgﬂuqr§¢gﬁ1ﬁﬂy b2 1é¥iyl group,

group, a hydroxyl group, = an acylam no rou
etibkanoyl &hendikreourmeng n‘@hqm{ P AhyRre g‘ﬁé o?‘l‘gd s%c‘ﬁethyl

as an acetyl am no graup, pr opi onyl am, no
gsgpyrysaﬁrﬁéegreqpaaﬁdatH@dFPQ@? §°By&F08P§§F°§F86%Y
having 3 to 6 carbon atons (e.g., a cycl opropyl group,
prefeyEPBpent yl group and the like), an aryl group
havi n

12 g0k, 1021 RoR, ABTE 8 BB Yo
o OOt Pathoth e USI Higesp B, soppgenees
be#F'Udﬁbg§%§0§€fgLéﬁﬁgoéégkqa2 tetrafluor%g%ﬁoi§acarbon
2845 (3o .8 BpayL g PBLpR pl REBRERIT Hr8bpyPatndptionyl
gPSﬁgglEH'QnEﬁQPPkgéauEth¥htHhﬂengﬁoﬁﬁougyﬁhﬂpth&yUhhbo and

gro and t a lower (Cl1_4 | sul fonyl

tHBEOYPKEE. Gnd aEEEEﬁBS%M&fQHYEIQEOFEou@nhav1ng 6 to 10 carbon
et hanesll fonyl group, a propanesul fonyl group and the

a{:biﬁs) (eagls bRuRY1( SAd9haphkanoygroupsp Gedgthealike are
fornmyl group, an acetyl group, a propionyl group and
ptbeekirka) ana 5- ppahgledraupmaniicthe like are particularly

preferred.

As the "substituent"™ of the "aromatic hydrocarbon group
optionally having substituents" represented by Ar , for
example, a halogen atom (e.g., fluorine, chlorine, bromine,
iodine and the like), a lower (C;-4) alkyl group (e.g., a
methyl group, an ethyl group, a propyl group, a butyl group
and the like), a lower (Cj;-s) alkoxy group (e.g., a methoxy
group, an ethoxy group, a propoxy group, a butoxy grbup and
the like), a lower (C;-4) alkoxycarbonyl group (e.g., a
methoxycarbonyl group, an ethoxycarbonyl group, a
propoxycarbonyl group, a butoxycarbonyl group and the like), a
carboxyl group, a nitro group, a cyano group, a hydroxyl group,

an acylamino group (e.g., an alkanoylamino group having 1 to 4
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het erocyclic group (e.g., a 1,2,3-triazolyl group, a
1,2,4- triazolyl group, a tetrazolyl group, a
t hi azol yl group, an isothiazolyl group, an oxazolyl
group, an isooxazolyl group, a zo thiadiazolyl group,
a thienyl group, a furyl group and the Ilike), a )
c§BFEANBYbnE! SEh &s| gMescéBlldninb kytewps banpydpgeoypamino
{e. g., a nethyl carbanoyl group, a dlnethylcarbanngl
gg6app, a dbupyopl anyhe agbanpyandr thip hikel heal ¢ke}padkyl group
| onver (Cl1_4) al koxy- carbonyl-lower (Cl_4)
havkyg- 8atbaboyarigoouptémes gl{e.@- 2sa cyclopropyl group, a
but oxycar bonyl met hyl car banoyl group, an .
cpthomeuby bopybupt &yd ceneahbke) graup2 Byl gReup; Raying 6 to 10
1, 3- diacyl guani di no-lower (C _qg) alkyl groug &e.g.,
cari3on dhbems ylgudni dd nPReRWY | 9rquB. pp sleigpthgy group, an
_but oxycar bonyl guani di nomet hyl and t he Ilke ane tge 1Kyl
ingerybrerowr eand abe al AP bged BRLATFROGLOWRF ubrind, 3+5Y
chl orine, brom ne i odi ne, atons _and the | pLke
gF%V%r(?CHLA)aaPR&#l@?Bﬁﬁe?Eyiggfo%P’n%tﬁ?fkgV%ﬁggthl group
et hyl grou a propyl group, a byty up. s t
and ee ShiFehe s PheldeetriPue (i 4b o8 iRy o Pfie R8s 2
af a chlorine atom and, a, ngt hy g
t{ﬁéﬁ%ﬁ%ﬁﬂ?th%§%dgrQ%%Seashb%??f%e%?g£§?gu§%§§?P§UYearoup' 2
s{itutab 0SI L] | e, ALOPRLI €4k lower (Ci-
2 nif otat B G bho FOREOR BT Pghp 2 L fike) . 2 1
su i ts i r abl BohiP RS edrdthdithio
")t (?q%yltr%lgt% Ije(?sug?a%f'?'l" tayo lée.ttr%en 1tvvoge!i)r Er%ore of s%ch
MASL 14 YSRigi ot CLRIESERbup  BRY BRY DEKENP SarBWeE (Cid)
gPI %r% . éi%ﬁ??#ca?l?, s Are, for exanple, a phenyl
i?#h fbyfﬁlgﬂgﬁﬁp Nyl , 04 Ot hanésuefohfl_4roup, an
ag% y ﬁheﬁl gr oup, ggl%mer zs (Cl_4) al koxy-phenyl
e MWsu PESOVEr g£&dp D) a apkepinesn DesN Y Phepylip gnduphealike), a
car boxyl phenyl “ group, a nitrophenyl group, a
lower (C;-s} alkanoyl group (e.g., a formyl group, an acetyl
group, a propionyl group and the like), a 5-membered aromatic
heterocyclic group {(e.g., a 1,2,3-triazolyl group, a 1,2,4-
triazolyl group, a tetrazolyl group, a thiazolyl group, an
isothiazolyl group, an oxazolyl group, an isooxazolyl group, a
thiadiazolyl group, a thienyl group, a furyl group and the
like), a carbamoyl group, a lower (Ci-g) alkyl-carbamoyl group
(e.g., a methylcarbamoyl group, a dimethylcarbamoyl group, a
propionylcarbamoyl group and the like), a lower (Cj-4) alkoxy-
carbonyl-lower (Cji—4) alkyl-carbamoyl group (e.g., a
butocharbonylmethylcarbamoyl group, an
ethoxycarbonylmethylcarbamoyl group and the like), a 1,3-
diacylguanidino—lower (Cy-4) alkyl group (e.g., 1,3~
diacetylguanidinomethyl, 1,3-bis-tert-
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cyanophenyl group, a hal ogeno-lower (Cl_q)

al kyl - phenyl group, a hal ogeno-Ilower (Cl_9)

al koxy- phenyl group, a lower (Cl1_9) al kanoyl - phenyl

group, a 5-nenbered aromatic heterocycle 20

substituted phenyl group, a |ower (Cl1_9)

haitioewrariopylguandwenoneChyd) asid yihec ddkgio@nshdhd like are
group, 1 3-di acyl guani di no-1ower  (Cl_4) al kyl - phenyl )

ugesup and Rahedegenand omovier 9(-¢c1 fdpogiilog, - chlipniineyt dgomine,
phenyl %roup, a hal ogen- and lower (Cl_4) al koxy-

l@ﬁ#@@n? o8gh et thed Lakedy| aglewsT dchavo@éﬁylaﬂ&oup (e.g., a
¥ano 2s substituted_phenyl group, a halo

m@ Rt §redPar aRaetRY LherelBey & PXomy: 9t gmﬁyl group

ggg iﬁ%gﬁ %Eoﬁggdéé gg%r C%ref%%ably used, and a fluorine

kyl bsti t ut ed dt
B u2ean1BTIHE HETh APHoBnBERENY T5RGRp B Py MoBgaREFE SrabLy
3 di fl uorophenyl group, a 2, 3-dichl orophenyl
a 2,4- difluorophenyl group, a
d - di h
Tg@kg{ %ﬁggﬁélﬁlﬁg%gpar@ §u§s39’thgﬁg{ ggr %ﬁﬁ%ﬁg_ft‘ﬁ‘ﬂﬁble

Poné ﬁécgkeﬁgegsnﬁgdg boﬁ r%u and the number of

uorop eny group, a 3 orop eny group, a

Ssublsei#QEAREeRY! pgEeHRanRy315tEi 6hl fbRRepYerakally 1 to 3,

a 2- fluorophenyl group, a 2-chlorophenyl group, a

m§sf| pPESRRSRYY 10£8UD. Anrert Nt OPPRefyte 0bPUBuch substituents
4-fl uorophenyl group, a 4 zo chl orophenyl group, a

aZefpresend; chbheyopagnyk HheUpaméd 8r different.
chloro-4-fluorophenyl group, a 4-brono-2-fluorophenyl
gr oupspéaciPiGa¥iyy i & URE Qphiny lexpnpils, aa phenyl group, a
2,4,5-trifluorophenyl group, a 2,4,6-trifluorohenyl
haloggnaplehpe rkepare lieedr AS;iLhealéwdpheBildproup, a lower
al kyl - phenyl group, for exanple, a 2- zs ethyl phenyl
(Gr-oupalkoRyGphbiengbpgopvp phanybwgrodfi-ahdailkexlyi-kerbanylphenyl
preferably used, and as the |lower (Cl_4) al koxy-phenyl
group, a carboxylphenyl group, a nitrophenyl group, a

3'9
uBeB:
2, 4-
a 2,
i
tBe

cyanophenyl group, a halogeno-lower (Ci.4) alkyl-phenyl group,
a halogeno-lower {(C;-4) alkoxy-phenyl group, a lower (Ci-4)
alkanoyl-phenyl group, a 5-membered aromatic heterocycle-
substituted phenyl group, a lower (Ci-4) alkoxy-carbonyl-lower
(Ci-4) alkyl-carbamoylphenyl group, 1,3-diacylguanidino-lower
(Ci-4) alkyl-phenyl group, a halogen- and lower (Ci-4) alkyl-
substituted phényl group, a halogen- and lower (Cj;-4) alkoxy-
carbonyl-substituted phenyl group, a halogen- and cyano-
substituted phenyl group, a halogen- and 5-membered aromatic
heterocycle-substituted phenyl group, a halogen- and lower (Cji-
1) alkoxycarbonyl-lower (C;.4) alkyl-carbamoyl-substituted

phenyl group and the like are used.
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group, for exanple, a 4-nmethoxyphenyl group and the
like are preferably used. As the lower (CL_Q

al koxy- car bonyl phenyl group, a 2 20

et hoxycar bonyl phenyl group, a 2-nethoxycarbonyl phenyl
group, a 4-nethoxycarbonyl phenyl group and the |ike
are pnefenabhylogedophandl agrohp, hAbogerampberra(Z134)
al kyl - phenyl group, for exanple, a
d2finbkbpbeayidt hybphenyl 2gBedpchidrobbenykegapep, a 2,4-
preferably used, and as the hal ogeno-Iower (Cl1_9)
dafkuryophenyll gsogpeup, 2ad42dichibyopbaathogypHBayR 2,5~
group, a 4-(2,2,3,3, 3- gentafluoropropoxi phenyl grou
dafiguphepherilagsoppef ar bﬁydlgbéér09§eﬂﬁ BEREP, (&129F

al kanoyl - phenyl group, for exanE
5 dpfieer9orprer} 95P8Bp and bndirh erapéeﬁwéstSBPy Bsdad-

and as the 5-nmenbered aro

dhé%@?éeQEPaY§ua§9PPutéd3pﬂgﬁyp?lpspphsggﬁpggpug. a 3,5-

afa 3 pRomyl ! baEoL. 2 v phstul 9raup, 2 G6al, a 2-

efabdephenvE  grouny P25 nBhoRBavE Brang.  Aer Fhgozopbeny?
f b | -
- ofbolisg fcar shigrorfy " %ﬁﬁay “4PhyFristhenenyl  axope, 2 ¢
10 cg%ﬁyg %éﬁ & g?gyéhy?car nny?) pﬁg%?F°8PSE laﬁéouﬁ' a 2=
ﬁiéf Qﬁgf B&fg %Y gf@gp andsag,bi6-2- fluoropPenyl group, a

dlacy guan {Cl _q) zo al kyl -pheny

2%§0¥ptrIPIugf§ éﬁ fo&% 3ab234t§LEr1fluorophenyl group, a
utoxycarbonylguanldlnone ﬁ phenyl group and t he

24 ke—ef £r1 RELERER fiygﬂ§ﬁ§ aﬁa thé pheayhrer ased.
substltuted by hal ogen and |lower (Cl1_ 4) alkyl, for

exanie, tide 21dwator pedz med hyy Phshshy Ur @dpup A forzexample, a 2-
chl or o- 4- net hyl phenyl group, a 4-fluoro-2-nethyl phenyl

15 etHplhanyl tdeohpkea a2 £6pd i sopbbyylshdnyandraspt Ard the like
aiguzglféiggf; used, and as the lower (Ci4) alkoxy-phenyl
group, for example, a 4—methoxyphenyl group and the like are
preferably used.

As the lower (Ci-4) alkoxy-carbonylphenyl group, a 2-

20 ethoxycarbonylphenyl group, a 2-methoxycarbonylphenyl group, a
4-methoxycarbonylphenyl group and the like are preferably used,
and as the halogeno-lower (Ci-4) alkyl-phenyl group, for
example, a 2—trifluoromethylphenyl group and the like are
preferably used, and as the halogeno-lower (Ci-4) alkoxy-phenyl

25 group, a 2-trifluoromethoxyphenyl group, a 4-(2,2,3,3,3~
pentafluoropropoxy)phenyl group and the like are preferably
used.

As the lower (C;-4) alkanoyl-phenyl group, for example, a
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substituted by hal ogen and | ower (Cl1_4)

al koxycarbonyl, for exanple, a

2- chl or o- 4- met hoxycar bonyl phenyl group and the |ike
are preferably used, and the phenyl group substituted
by 20 halogen and cyano, for exanple, a

222N @heneM 2eRRSN ¥indd ek 1 iked atrke prelfferab2y used, and as
preferably use and as the phenyl group substituted

thy Baheg®eradd azonmamher adtaromycle -sebsrdtytke, phemyl, for
exanple, a 2-fluoro-4-(1H1,2,4-triazol-1-yl)phenyl
egampie, and 4+H{eHHlke, ar¢ rpnebarabivy ) phedylagaocap,t ke 4— (2H-
phenyl group zs substituted by hal ogen and | ower

te€tadplalkyily phebyygrioomer a (L1 W-tetaa zgkr banbyphenyl group,
for exanple, a 2-chloro-4-(N-tert-

abdtdijicas BoByEmeabplcaryiipyenyReayougr ong, the 1lke are

2-chl oro-4- (N et hoxycarbon Inethylcarbannyl) pheny
pyesepabhy uredi Redape BBepheweraliFy-thsad! OAQ‘Rﬁéboﬁyl -lower

hal ogenophenyl roug a lower (Cl1_4) al kyl- _pheny
(Erebpal§YﬁaPé§Bﬁm°5 Bhﬁemérgeempq}faFKS%?meéFboﬁyﬂ (N-

substituted hen roup and t like are prefer
eEEeayrgrhepg eeéév#865P$V°Yéé gnyl gREHYI 28Fo Iﬁﬁl Yike are
pF6%§¥ah§£r8§Eﬁth‘Eﬁé' 5%‘%88 e384 G BBy omer (Cae)
2,3
2 Skt Bongt oaheidr EPBusriaedea b 4nfar SsRiRTE S 5up,
b§$%x§car §n§9?§9%$$¥noﬁé9ﬁ§1}ﬁh%ngldb%BhBrQBHGEKE like are

uor op

enyl group, a 3,4- difluorophenyl group,
pgeg géﬁfkhﬁgggphenyl group, a 3,5- difluorophenyl

groupas at§e5pﬂéﬁ€iqéﬁ@gﬁn%ub9£999teé ByPh8TBgén and lower (Ci-

fluorophenyl uor ophenyl group, a

1)27 ro@?ﬁn%xanﬁ:fl@pa & 3r 1l 4405 OPRESW y Db 198y 1 3group, a 2-
3- chlorophenyl group, a 4 2s quorophenyI group, a-

cﬁ&éi%ﬁﬂfﬁﬁﬁﬁﬁipﬁéﬁyp §o@pf|ﬂOQOfﬂUOEBLQLﬁéﬁﬁyibhenyl group
group, a 2-chloro uorophenyl group, a 2,3, 4-

and the like are preferably used, and as the phenyl group
substituted by halogen and lower (C;-4) alkoxycarbonyl, for
example, a 2-chloro-4-methoxycarbonylphenyl group and the like
are preferably used, and the phenyl group substituted by
halogen and cyano, for example, a 2-chloro-4-cyanophenyl group
and the like are preferably used, and as the phenyl group
substituted by halogen and 5-membered aromatic heterocycle,r
for example, a 2-fluoro-4-(1H-1,2,4-triazol-1-yl)phenyl group
and the iike are preferably used, and as the phenyl group
substituted by halogen and lower (C;-4) alkoxycarbonyl-lower
(C1-4) alkyl-carbamoyl, for example, a 2-chloro-4-(N-tert-
butoxycarbonylmethylcarbamoyl)phenyl group, a 2-chloro-4-(N-

ethoxycarbonylmethylcarbamoyl) phenyl group and the like are
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trifluorophenyl group, a 2,4,5-trifluorophenyl group

and the |like), a phenyl group substituted by hal ogen

and lower (Cl1 4) alkyl (e.g., a

2-chl oro- 4- met hyl phenyl group, a 4-fluoro-2 zo

nmet hyl phenyl group and the like), etc. are preferred.

predegabilyemsed.phenyl group substituted with 1 to 3

(particulafly 1 to 2) halogen atons (e.qg.,

2, 3- dAéhR@ropmém@log%ﬂQRkﬁnﬁlZQMPUEMf@Lkﬁ%ﬁﬁmﬁﬁwﬂ) alkyl-
roup, a 2,4-dichlorophenyl group

pg?ewérsﬁﬁéﬁy|agheéagea 2apﬁugpwsﬁeﬁ9u4@r8&50X5“Carb0nyl'

2- chl orophenyl 25 group, 3- chl orophenyl
sybskitpted. p GBVépEEHVP @P8uﬁhe glke aré pgegegabiy used.

5 group 5%'32%58{:8?3%9%%2;f?ag%ﬁ”&%“ﬁ» t¥E (@S & ighenyt rou
s6BpPubrBeS HEFhy Foheng) (FORRCIA=ARY Shio| PAcfalgggn atoms
(Qrg prSf§é59gif?ﬁ&%@éﬂéﬁ?iygrégp, a’ 2a3 gﬁgﬂﬁorophenyl group,

f ésen

apéeﬁe&%fguo?Hﬂhén?ioﬁgoﬁﬁBr§S§”Ee§19§5598ﬁ£?ﬁgg aroup, a 2,5-

refefre

dffiﬁ@rbﬁhé?gybéfbﬁ%en QfSadibﬂﬂoﬁbﬁﬂgn¥13858§§”tSdZPE—

Int and a halogen a

10 difiﬁ@ﬁ@ﬁﬁ€ﬁ¥PYgE§@panQ R b-40chherbphanid gebup, a 3,4-

fluorine omor a chlorine atomis preferred.

d ERBa®E ﬂényhegk J aS3ﬁhkaicg1@ﬂapn@ﬁ££sgﬁbag,ba B35~
in the ornula (c includes a Cl group such

di&ﬂm&i&@henflhgfoupf0@y3,9¥dibﬁlbr5phen§mnggohb¢ a 4-bromo-2-
groups represented by the fornula (c'), 2,4-

fluorophenyl group, a 2-fluorophenyl group, a 2-chlorophenyl

group, a 3-fluorophenyl group, a 3-chlorophenyl group, a 4-

15 fluorophenyl group, a 4-chlorophenyl group, a.2—fluoro—4-
chlorophenyl group, a 2—chloro—4—fluor6phenyl group, a 2,3,4-
trifluorophenyl group, a 2,4,5-trifluorophenyl group and the
like), a phenyl group substituted by halogen and lower (Ci-4)
alkyl (e.g., a 2-chloro-4-methylphenyl group, a 4-fluoro-2-

20 methylphenyl group and the like}, etc. are preferred. Among
them, a phenyl group substituted with 1 to 3 (particularly 1
to 2) halogen atoms (e.g., a 2,3—dichlbrophenyl group, a 2,4-
difluoropheﬁyl group, a 2,4-dichlorcphenyl group, a 2,6ﬁ
diclorophenyl group, a 2-f1uorophenyl group, a 2-chlorophenyl

25 group, a 3-chlorophenyl group, a 2—cﬁloro~4éfluorophenyl group,
a 2,4,5-trifluorophenyl group and the like}, a phenyl group
substituted by halogen and lower (C;-;) alkyl {(e.g., a 2-
chloro-4~-methylphenyl group, a 4~fluoro-Z-methylphenyl group
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di f 1 uor ophenyl group, 2-chl oro-4-fluorophenyl group, a

2- met hyl -4-chl orophenyl group and the like are

preferred, and zo .anong the groups represented by the
formula (cl'), 2,4- difluorophenyl group,

2-chl oro-4-fluorophenyl group and the |ike are
apaetrer edxeX, r epeesgnbspacietbyiencpgroim lar Iyt rhgadr’ , a
atom a sulfur atom or an oxygen atom and anong
gikbep) rappesenged bibtheofprmudatfur atom or an oxygen
atomis particularly preferred. The ring Ais

substituteq by the groups represented by the formula:
phierei n, Rl~ is as defined above) and the 85
FQZ- Y- Ar' (wherein, Y and Ar' are as defined
above), / and paghicularly represents a 5 to 8 nenbered
ring oﬁ?ionally further substituted by 1 to 4
substituents) selected fromthe group consigting.of
igiprefenredhadne AydFevAr BBRT§FSN ed EEtFBﬁa P§mﬁé9an
substituents, (2) an aromatic hydrocarbon group

opt i onahavi ng substituents, (3) a group
\ (A

repre y—Dbfthe fornula: -OR2~ (wherein R2~
represerits’a hydrogen atom or an aliphatic

hydr ocghbon grdelp optional |y having substituents) and
(4) a halogen atom and particularly a 5 toio 8

imenbered r%n ro(gtionally substituted by 1 to 4
TUBRAT tRER %? %%l ected from the group consi sting of

(1) a@ll#epfc%%rg Walk oG bon; gr oup, 0t { OR&hE YoPaYi Png B and
uents, )

substi . an aromati c hydrocarbon group
-G ELY SR E L OIS N S, Wbt ot
T T e R eV et bone
a R Upr OPtERIGY 1 e NAWEMOi S UPBET&HEEES" Example of the lower
alkyl group represented by R? in the formula (c’) includes a
Ci-4 alkyl group such as methyl, ethyl, propyl or the like.
Bmong the groups represented by the formula (c¢’), 2,4-
difluorophenyl group, 2-chloro-4-fluorophenyl group, a 2-
methyl-4-chlorophenyl group and the like are preferred, and
among the groups represented by the formula (cl’), 2,4-
difluorophenyl group, 2-chloro-4-fluorophenyl group and the
like are preferred.

X represents a methylene group, a nitrogen atom, a
sulfur atom, or an oxygen atom, and among them, a nitrogen
atom, a sulfur atom or an oxygen atom is particularly
preferred.

The ring A is substituted by the groups represented by

the formula: —-CO-RY (wherein, RY is as defined above) and the
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represented by R1' described above can be used. These
substituents are substituted at substitutable 20
portions in ring A. When X formng aring is a
nitrogen atom or a nethylene group, the nitrogen.
atom or the nethylene group also can be substituted.

£¥bRA1E: NgS6, - B-BHDS et @lh byY pAnd sAr’ nardess ddefined above),
substituents, the substituents may be the same or
adidf perentulAlrig, repeesanescar bohoaBomenbyrbd ring optionally
substituted by 2s two substituents. Exanples of the
fuakthphasitbshytnoedr bgnlgtoup epbsbhtibpt (RhvEagected from the
substituents", and "aromatic hydrocarbon group
goptipopahbyshangngfsibst anuahiphaticahydbecprrhent I6AUP
the ring A 86 include the same ones as the "al|jphatic
ohydenailpohayinapsubptibnanty. h49) ngnsakePatienhydrgrgrbon
"aromati ¢ hydrocarbon grou _optionalkgphavin

95eBBt PPLEARSL Ly ehrELRE! EWPEYIRISNtEesdB) bBdILRBRe FeRTesented
b e b b USRS Y eed o0 2 0, L8 Bl gen atom
o afbyahiabah coyiroadrpas; phesehrarToRSERY oPFREG: om

=GB Ehe epPas Al soanat APeRcr taf o2 pEERLELEARy & 5 co
8 GFEREEEa S iRe, ELERRE E cubPrTputHE By D80T 0
SFLEELERTD) Bolectiareramplp amessniadc ol e ) on

al{Bndt ke ﬁi}&r@&&iﬁéﬁegrggﬁ ﬁemgyngaﬁ%{ﬁxggﬁw?rﬁgpi%ents,

S a group’represente e formu
(ibj; péﬁsgféﬁaéllig_lh9dﬁbéé{£b8ﬁ O4PdupdoPt PURall §PheFeAGEd

the fornu
substituents and (4) a halogen atom is preferred.

As the “aliphatic hydrocarbon group optionally having
substituents” represented by R*, for example, same ones as the
“aliphatic hydrocarbon group optionally having substituents”
represented by R described above can be used.

These substituents are substituted at substitutable
portions in ring A. When X forming a ring is a nitrogen atom
or a methylene group, the nitrogen atom or the methylene group
also can be substituted. When ring A is_substituted by plural
number of substituents, the substituents may be the same or
different.‘ Also, the same carbon atom may be substituted by
two substituents.

Examples of the "aliphatic hydrocarbon group optionally

having substituents”™, and "aromatic hydrocarbon group

optionally having substituents" as a substituent on the ring A,
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(C- ~ (b)) Xx~~~)n 20 is a group represented by the
formula: X~~~ X is nethylene or an oxygen atom Y is

net hyl ene or -NH, and Ar' is a phenyl group

optionally having 1 or 2 substituents 25 selected
fromthe group consisting of a halogen atomand C1_6
ialddaxie the cameowhes( lals) tiheeaillpREt iics hydgooagbon group
represented by the formula ORIa" (Rl a" represents a
opiti®nalldyl hgvimg) subsgicuents? regr deevmad vy hykdgocarbon
formula: (~H2 ~ (b) X~C~)n is a gr/ou\p represented
dspupheptdomalldy hevivg, sxbsxidnenysdr sepwespnsed, bor BX
is an oxygen atomand Y is -NH, and Ar' is a phenyl
dgﬁ@@ﬂb@éygboaez chloro 4- quorophenyI group, etc )

optlonall£ haV|ng hal ogen atons. i0
6- (beAfyt8aEl FURY }tmeeya Bhe¥dng. Pscar eax?A aﬁecl s alkyl group

(conpound 86 et hyl 6-[ (4-nmet hoxybe I)sulfon
(8y 81 oRekerte At kyar sawpaﬁéctlcaﬁpeuﬁ*& gﬁfﬁi ¥ ekt -putyr

IAPHPaoFEGehzy ) BHFTEhy FFOEPey 21 BRLOERE. PEOT: 68>z§-7| at @ fluorine
%oﬁ?gocﬁﬂ&%lﬁéf A8 b8nbgFRRUAFSRy | 7 ipgine atom, eto.),
%_)_g?F %agly gaLhoxylate (conpound 89), ethyl

hl - | h
oh O SBUBLARETEN! LERLRRYLE I PYchonXepepkesahtan
ifukéﬁ‘%QngZX' r8ubf onyh] o8YRl QRexaRe1k- gapRoxK5al €and m is
cofrpound 91),

preferred to be 1 and n’ is also preferred to be 1. '

As a compound represented by the formula (II}, for
example, following compounds and the like are preferred.

+ A compound (II) wherein R is a group represented by

the formula OR@®' (R!®"" represents a Cj-¢ alkyl group), a group

represented by the formula:

(cmh ®
‘ccw}

is a group represented by the formula:

L

X is methylene or an oxygen atom, Y is methylene or -NH-, and
Ar’ is a phenyl group optionally having 1 or 2 substituents

selected from the group consisting of a halogen atom and C;¢

alkoxy.

- A compound (II) wherein R' is a group represented by

the formula OR™’ (R’ represents a Ci¢ alkyl group), a group
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et hyl

3-[(2, 4-di fluorophenyl)sul fanoyl ] -3, 6-di hydr o- 2H pyr an
zo 4-carboxyl ate (conmpound 92) or et hyl

3-[(2-chl oro- 4-

fl uorophenyl ) sul f anoyl ] - 3, 6- di hydr o- 2H pyr an- 4- car boxy
rieplresencedpbyndh@3forfmhllaet hyl 6-[(2-chl oro-4-f

| uor ohe |} sul fonyl]-1- cycl ohexene-|-carboxyl ate
(conp@ﬁﬁéﬁg?), et hyl (+)_6_[(2_“ﬁs

chlordwé- uor obenzyl ) sul fonyl ] -'1- cycl ohexene- | - car box
ylate ( %ﬁpound 91) or ethyl :
3-[(2-chloro-4-fluorophenyl)sul fanmoyl | -

ig, 8- drayer sepreppnaRd4byatbexfPameieconpound 93). A
salt of the conpound represented by the fornula (11),

88 in S a salt with an inorganic base, organic
base,y inorganic acid, organic acid, basic or acidic
am no 1d~ A salt with an inorganic base may, for

. D kal i | _sal h_. di d
R R at e e, ToL 8L By S g Pou R 0w
L ' I is, i i
o83 621 LHTR SBHPSTSERUEL 18 43, o 2oL BUML 608 RETBRHAAY
l e, b Lt _with tripet ' LeLhyl am ne,
SERTRL o, G Phhe 0 b 5 DIhaTbEp hepihry o

trietg;rg%ﬁ£$feg_9&3&2%?@%?%%??1&f%ﬁé%EhShekgnerl-cargoxylate

di ben enedi am n n 1 norganic aci

(ﬁsy&g;?o%&@f 8 @r;’ﬂ"@bg;yl bg_ §a}n&t%k£ﬁ|@%{999?9h9fbﬁg?@ id,

obrom ¢’ acl nitric acid, uric acid

cPELSRERE N E- PCESrb 8RE1 At e SAEEmPbRd 287 P] Jabhglaeld (2, 4-
.may, for exanple, be a salt wth formc acid, acetic

dBE] Gordihs vDf SICLEAh$1 PCl Aoy EUBREkENnECL dcaZBoRY¥Akte (compound
acid, tartaric acid, nalefic acid, citric acid,

8SULCE gl <[ (R-dRlbEoas+dlusBbbenggl) soDfenglidl-
benzenesul fonic acid or p-toluenesulfonic acid. A salt

cyt 1dhexdrast T- caiox @Ta tle mMiyompbdand egdhpl ethpe §-$abt-[ (2-

W th arginine, lysine or ornithine, and
chloro-4-fluorobenzyl)sulfonyl]-1l-cyclohexene-l-carboxylate
(compound 90), ethyl (+)—-6-[(2-chloro-4-
fluorobenzyl)sulfonyl]-cyclohexene-l-carboxylate (compound 91},
ethyl 3-[(2,4-difluorophenyl)sulfamoyl}-3, 6—-dihydro-2H-pyran-
4-carboxylate {compound 92) or ethyl 3-[(2-chloro-4-
fluorophenyl)sulfamoyl] -3, 6-dihydro-2H~-pyran—-4-carboxylate
(compound 93).

{4) ethyl 6-[(2-chloro-4-fluorobenzyl)sulfonyl]-1-
cyclohexene-l-carboxylate (compound 89), ethyl (+)-6-[(2-
chloro-4-fluorobenzyl)sulfonyl]-1-cyclohexene-l-carboxylate
(compound 91) or ethyl 3-[(2-chloro-4-fluorophenyl)sulfamoyl]-
3,6-dihydro-2H-pyran-4~carboxylate (compound 93).

A salt of the compound represented by the formula (II),
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a salt with acidic amno acid may, for exanple, be a
salt with 20 aspartic acid or glutamc acid. Wen a
conmpound and a salt thereof represented by fornula
(1'l') have stereoi soners, any of such stereoi soners and
m xtures thereof are included in the invention. In
iagddutieena whemn sichnpauiddozgdndcsbheselhergehizsbase,
represented by fornmula (11) have optical isoners, any
iebrgaalc acpdbcakgasmnea31dndbﬁstUp§saphdﬂ@oﬁmapé acid.
included in the invention. The aforenentioned
sedhpwand eanibergeodacbdsacwardi Agrt 6xXaBPlg mbengy alkaline
known per se, for exanple, a production nethod
mgEsdr SBaY EHchDes/ sod2am Anﬁr patagsiym saltsvedn gdkaline
Conpound or a _salt thereof is a congaund whi ch &% 1
cashibenetali Ardtafurhyant FeaCibRpanAdTaaRss iU galts, aluminum

physi ol ogi cal conditign wt

he Liv
apgsEImOBEUR PRALSY oA Fhsaﬂtgwi;f/ﬁeab g&(‘%"’y bggeqmay, for
th t
cKefiiFro gﬁg“ﬁyapzﬁgfé??sﬂﬁeﬁﬁyi HiEH Exdartoyefine.
.3 ydrgl dt
o RTREHRY, B0end 68 ARt R by ot BnaRBIRiRe2e  t©
t%ﬁegﬂé fg%?ﬁgoUQQCEBXohEQQlSﬁﬁﬂglSr ReNa Conpound

Gbj'gctrng an~amno group’in an inventive

Eﬁ Tgtbg%gﬂed?gﬁhﬂELOQR A &@naﬂrlnor%anlc acid may,

phosphory e.d., a conpound obtained

£§HPELEH gfg a eag]EQlErQEEhIHY&EObHY@E&bVgC@GﬂDﬁ?ﬂQOb&@MlC

an el co anoy ation alany at

a@f&tyﬁﬁﬁkﬂecééhanygﬁifﬁBlc'§c1d or phosphoric acid, and a
(5-het hyl = 2- oxo- 1, 3-di oxol en- 4- yI)nethoxycarbonyIatlon

salttﬁitﬁhsﬂreiﬁéﬁwl atiammapyr £eki dxbaplby! aei ansalt with
pi val oyl oxynet hyl ation and tert-butylation); a
f6pabeuUaAdidpbhakhed Byidybieiflograabydiexpgcddoufivimarae acid,

i nventive
oxalic acid, tartaric acid, maleic acid, citric acid, succinic

A

acid, malic acid, methanesulfonic acid, benzenesulfonic acid
or p-toluenesulfonic acid. A salt with a basic amino acid may,
for example, be a salt with arginine, lysine or ornithine, and
a salt with acidic amino acid may, for example, be a salt with
aspartic acid or glutamic acid.

When a compound and a salt thereof represented by
formula (II) have stereoisomers, any of such stereoisomers and
mixtures thereof are included in the invention.

In addition, when a compound and a salt thereof
represented by formula (II) have optical isomers, any of such
optical isomers and mixtures thereof are included in the

invention.

The aforementioned compound can be produced according to
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Conpound to an acyl ation, al kyl ation, phosphoryl ation
and 20 boration (e.g., a conpound obtai ned by

subj ecting a hydroxy group in an inventive Conpound
to an acetylation, palmtoylation, propanoylation,

givalgylation, succi nyl ation, fumarylation,

| BRYPRE EROYRJPeY At hiPENEHBRELAY| 2aPBBAYFhLPBNEthod
ompound obt aj_n subj ecting a carboxyl group in

§ﬁggﬁ%§ﬁ9i%8 kgﬁgégﬁﬁggo an esterification or

am dat j, on . 0., -a conmpound obtai ped by . subjecti ,
carboxélpﬁ§§ﬁggiEoﬁna?n%%ﬂ??%bv%pﬁﬁ%ﬂﬂén?ooﬁna sal? fhereof is
%g?%%ééﬁé?L%bggﬁg?g%?§£?$%%§§tfﬂ££|ggtiggénggve compound under

[ Xyl t | fi i on -
8 B DR LOTD DUMSEL PG PO @7ene iving body as = result

X I thyl | fl ' . :

ﬁ%pﬁé%%%§?£€¥éf?%?dg¥i%ﬁ%fﬁé &FL00ric acid, thus a compound
rhaamy Ayt s réf i Gass !

RSB S Zafd s 1 OV r ) TELINLERL 101 6704 Sfly e o
ety e daid vt 8 ddifbdir®: arld &S e SRIPMD Ay &AM PLed by
produced fromthe inventive conpounds according to a
getthaict ko Rerfcien arf\ istrerit DFO At difpdiid AN Al PYRUrNE for an
conpound may al so be one which is converted intfo an

linegritiivee Cropmound manderfor ek upyse 0l £ aoniidhd i sBtained by
such as those described in "I YAKUH N no KAI HATSU
subgesltdpre n GimiPleagmegu tirec ars )inveitive desi@ind dfo an

Mol ecul es, p.163-198, Published by H ROKAWA SHOTEN
acydady onthe Linwlerttione ooo mheuspho ry ise itort higr.enf, andanpound
Erodrug t hereof can be produced according to a method
oRfRdwRegebYs subjiestiog eramplime aynymugduist izon imsteérddive Compound
described in W99/ 46242 or a nethod anal ogous

tPhapefd COPRAOYAREALNY e 2damydatd.ona qEnt wlieeviewicamibrylation,

grodrg% t hereof may be a hydrate or non-hydrate.
(5-methyl-2-oxo~1, 3-dioxolen-4-yl)methoxycarbonylation,

tetrahydrofuranylation, pyrrolidylmethylation,

pivaloyloxymethylation and tert-butylation); a compound

‘obtained by subjecting a hydroxy group in an inventive

Compound to an acylation, alkylation, phosphorylation and

boration (e.g., a compound obtained by subjecting a hydroxy
group in an inventive Compound to an acetylation,
palmitoylation, propanoylatiocn, pivaloylation, succinylation,
fumarylation, alanylation and
dimethylaminomethylcarbonylation); a compound obtained by
subjecting.a carboxyl group in an invenﬁive Compound to an
esterification or amidation (e.g., a compound obtained by
subjecting a garboxyl group in an inventive Compound to an

ethylesterification, phenylesterification,
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The inventive conpound, a salt thereof and a prodrug
20 thereof may be | abeled with an isotope (e.g., 3H,
14C, ssS~ izsl etc.) and the like. According to the
conposi tion of the present invention, a conmpound
stable in_an acidic range such, as t he i nvent.i

CeﬁﬁﬁéuW&th&#eét§§Pleﬁ§F@8f SRy R Re S el sterification,

havi ng_poor zs water Iublllty can be used
¥ 3

ParpdeFlpEyRetEvLestbREeHERRt P he conpositi on
e%@?%itvsta?hﬁaggfésseﬁ?’#sg?ﬂﬁejlﬁﬁsa@lﬁﬁgﬁ?ﬁ%v”%@%@ fedfefiirication,
gnggbgi—?rggplgzgdaégkggFHg4tEi;ﬁgEhgﬁgﬁggllfibgkl

CHETBRRLLL 0, FESASTL LIUBTAAELLA B0 pohvtamicacion)
?8”?9@'1& g, 1¥Eé§%”%§5¢)ﬁﬁﬁb(%aﬁrﬁéFﬁﬁ@ﬁﬁ@ed”ﬂﬁ&ﬁ'@ﬁe

exanp S can roduced using an enul sifier
le@nﬁ@GQoé?hbgﬁneg hheopaesgNtol AVAREhEA &ABEhf peal kg.

consi sts of disperse phase particles containing oi

COMPOREsRs; aCpHbathgeroraidfl @nvenpovedcsinpbliadi magnalso be
acidic range (specifically the inventive conpound or

ofle Sdhichheseabnasftad 1onpbodnugntrbat £oé) compdundt endem a
whi ch the di sperse phase particles are dispersed and
pkysisidgecal sconainiond. sibh adi sheseedphaseébpdr incM'@YAKUHIN
is a disperse phase that one of two |iquids not-
nai KATKATSU egDbvel bpmentxb§t Bharmaheubihel s) 'quial . 3i d@esign
as a fine particle. is As the oil conponent, any
ophgohecelescabl ¥63ct2ps abiblished thHéBQKAUén§HQWE§ (1990) .
used for the preparation of fat enulsion in the field
of pHEherseRnthve ¢Qmwﬁmm@gyac%ﬁlbetﬁ%é§°f Henp| BEodrug

of the fats and oils include vegetable oi], fats and
thereof can be produced according to a method known per se,

for example, a production method described in W098/46242 or a

method analogous thereto.

The inventive compound, a salt thereof and a prodrug

thereof may be a hydrate or non-hydrate.

The inventive compound, a salt thereof and a prodrug

14C 3SS 1ZSI

r ’

thereof may be labeled with an isotope (e.g., °H,

etc.) and the like.

According to the composition of the present invention, a
compound stable in an acidic range such as the inventive
Compound, or a salt thereof and a prodrug thereof having poor
water solubility can be used effectively as a component of the
compositibn constituted by an emulsifier.

A compound.stable in an acidic range, specifically the

inventive compound or a salt thereof and a prodrug thereof may

21




oi | s obtainable by partial hydrogenati on of vegetable
oils, 20 oils obtainable by transesterification
(sinple glycerides and m xed glycerides), and
gl ycerol esters of mediumchain fatty acids. The
aforenentioned fats and oils include, for exanple, a
eylipteinl aestateopfaaf dlayidcpe Ralkidgiabant oéltphage, and the
carbon zs atons, preferably about 6 to 22 carbon
camBRE1tERBNPEeEhBf PERBENST RERBALPBNEE fRt P§laépgwater (O/W
i nclude saturated fatty acids such, as caproic acid,
tEHB?yPFCSZ@?H,tEBEr?@“iEFB? FEUPPELIREPR: nyristic
aci d, ﬁalnitic acid, S%ea%ic aci d, behenic. acid_and 92 1
the |TRE; COMRAFHF20RA°F atR§ BEFHENELERVERTHAT i 861 BFgMPLE,
aci% olsic %Cidi linoleic achd arachi doni c aci d,
5 CaR BEBERTRERTI BS10gi 8 §BRdELAEREenoic acid and t he
l'ike. ef erred. ex S, .0 he oil ¢ one '
s vegita st LB ool oadedht | EVBRC S il Py
céﬁ@féﬁgdof°a+3p8§33ﬁ£h8éé’%§$££L9 rcgﬁtaiﬁfﬁangif'Eomponent,
rice bran oi1," "corn germ®oiT, sunflower oil,  poppy

eﬁﬁii}fiéfﬁ Qgﬂdépﬁ%ﬁ§§ﬂnéi§€abfé %Heé X@Q&iébkﬁnaggs'

soybean oi | e are preferably used. 10

(dpecipiSaBNY Ohd SinddhOlYEetbiSoRhdaofesi 91 €Neh8reof and a
fatty acid ‘having about 6 to 14 carbon atons, -

10 pRS&HeS ahyrdbON! afkd twatldr Con DORich OFBe dfSpbesal SRase

used. Preferable glycerine ester of a medium chalin

pdr iyl &€i drd SAider &XAPAE, emEBPL FléE/ LapEdbLtained. The
triglycerides such as "Mgriol 810" and is "Mgrio

diFE r b gHude geler fiodes , i freaud bsper el Plyaddll sh&d. one of two
Ltd., available fromMtsuba Trading Co., Ltd.), a

Ligjujicky ot tnidxciapy itateadh rotclagr y| éx) ssaobn ashé Rabbsat iquid
800" (trade nane, manufactured by NOF Corporation,
silepars ,a dhiche attkele.

15 As the o0il component, any pharmaceutically acceptable
fats and oils generally used for the preparation of fat
emulsion in the field of pharmaceutical technology can be used.
Examples of the fats and oils include vegetable oil, fats and
oils obtainable by partial hydrogenation of vegetable oils,

20 oils obtainable by transesterification (simple glycerides and
mixed glycerides), and glycerol esters of medium chain fatty
acids.

The aforementioned fats and oils include, for example, a
glycerol ester of a fatty acid having about 6 to 30 carbon

25 atoms, preferably about 6 to 22 carbon atoms. Examples of the
aforementioned fatty acid include saturated fatty acids such
as caproic acid, caprylic acid, capric acid, lauric acid,

myristic acid, palmitic acid, stearic acid, behenic acid and
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The conposition of the present invention contains an

oil zo conponent in a proportion of, for exanple,

about 1 to about 30 wt~ by weight, preferably about 2

to about 25 wt~, and nore preferably about 2.5 to

about 22.5 wt$, of the entire conposition. As the

téeu L3 kbi; ennsaty rateidc falty yperchidst edcbnalss philed topd edgn acid,
be used. Specifically, nmedically permtted ]
cprdspholidpi dénodrdcnesidenacashifigpignecide phiebeapgegtaencic
The enul sifier can be wused alone or as a mxture of

aphd, oforppahrxagaoikeredt. amdetBRodpkSIi pi d contai ns,

for exanple, naturally- 93 occurring phospholi pi ds

(e.g. PrefgryefkeraepPiArnCisblBeahl FeBPPARRt ARELMAS

like a hydrogenati on product of these, or a |,
V§9ﬁ¥%@%ﬁca¥$§-%apgiﬁédssﬁsgaﬁopﬁﬁrchigaP??ed oil, rapeseed

GEIEBIEL o 1t BESPREL LSl 0881 bran o1,
h hat i dyli i tol .ph hat i d I ..

CBRE° B0} S131 1550 e g3 RIOBBBR) 1131 49958y e

11661 18 AN VLA Y L N 8L P O e o

pgﬁgép%%%%phgeh§ lecithin. In addition, anionic

osp prd 1o is preferred anong the synthetic
Phosploldipd df 2 @O 0a 3RES1 {4 C t PXGTPEEE: 88 bPCaaRb@bR chain
synt heti c phosp d?lpld I ncl ude
&Y aSi @YhRPPsRhabbay! 8! ¥6€10! carbon atoms, preferably about
di pal m t oyl phosphati dyl gl ycerol,
8 Ot St BRI QYO SRPShs YE8hYBET 8180 used. Preferable glycerine
di ol eoyl phosphati dyl gl ycerol, 25
edteOybpad Méayhmhespat fdyt gl yeedois, for example,
di oct anoyl phosphatidic acid, didecanoyl phosphatidic
caer ¢l i el dapir Dy | phbgppast ildes asadh as “Migriol 810”7 and
di nyri st oyl phosphati di c acid, dipal mmtoyl phosphatidic
“Micgxhi,ol o8 12t éoeclanbyégbosahes ) dngnafadtured by Huls Co.,
di st ear oyl phosphati di c aci d,
Ltd., available from Mitsuba Trading Co., Ltd.), a glyceryl

tricaprylate (tricaprylin) such as “Panasate 800” (trade name,

‘manufactured by NOF Corporation, Japan), and the like.

The composition of the present invention contains an oil
component in a proportion of, for example, about 1 to about 30
wt% by weight, preferably about 2 to about 25 wt%, and more
preferably about 2.5 to about 22.5 wt%, of the entire
composition. |

As the emulsifier, any medically permitted emulsifier
can be used. Specifically, medically permitted phospholipids
and non-ionic surfactant are preferred. The emulsifier can be
used alone or as a mixture of two or more kinds thereof.

The phospholipid contains, for example, naturally-
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di ol eoyl phosphati dic acid,

ar achi donyl st ear oyl phosphati dic 20 acid,

di pal m t oyl phosphati dyl seri ne,

di ol eoyl phosphati dyl seri ne,

di nyri st oyl phosphati dyl i nositol,
OﬁbpakﬂnQOPhpbphpﬁapudylKaog|uobgg yolk lecithin, soybean

di st ear oyl phosphati dyl i nositol,
lepgmégybpaggpmgg|dykemgsatbydrogenatlon product of these, or

di nyri st oyl phosphati dyl seri ne o
adpynéhebycaRdypphtrdprderhnerhelaRddt HE Bi-ke, and

greferable exanpl e i ncl udes
P

Pﬁybﬁgﬂéyﬂshséﬁﬁsvu39P599€§ﬁewlet#ﬁegéaQﬁPSErcPhOSPhatldlC
251 0or BhRGPha LA HLEREANEnoRHORBRAES A T iBRL - ORE =
b G Ty W
lg%#gg;QZIﬁgybﬁghp8%&%55%%oggaeﬁg%ggggtlﬁgﬁenoiine originated
B BEH LRGSR R ePBLABEHRLY o U preceranie

pgg%éﬂéii d 190h¥8§gﬁiﬂyleg€ 5&@fﬂ$@@ dghi¥Rié Vv osphollpld

oxyet hyl ene™sor bi t ol rivative, polyoxyethylene

1§|5¥éf§£9§& §Mb£§t€héng Bﬁeki&ephggﬁh8ﬂ9§@HO|bﬁﬂdsﬂﬁélflc

he non-1onic su actan as an i o enulsifirer can be

eyéﬁglésnskytﬁé 81i8n Mt Xshenet i EVBheEpABLEpildi AEE1ubE
is also possible to use a commercially avail abl e

dRhpsPheby PhHosphet i @yay1pseEeL, of the enulsifier in a

conposition of the present invention relative to the

dBPd it 6pIPpRSEphani@ylgl gcéhelpresent invention is
generally about 0.1 to about 10~ (WV), preferably

df&x&ﬁréyfphoSﬁhauidY}glyEé&o1andlameeylpheéphabhﬂylglycerol,
about 0.5 to about 5~ (WYV). Werein the anionic
obyoy het Lol phpsphotppatidel at yeerod, t Héoshehpylphosphatidic
conposition is
acid, didecanoylphosphatidic acid, dilauroylphosphatidic acid,
dimyristoylphosphatidic acid, dipalmitoylphosphatidic acid,
diheptadecanoylphosphatidic acid, distearoylphosphatidic acid,
dioleoylphosphatidic acid, arachidonylstearoylphosphatidic
acid, dipalmitoylphosphatidylserine,
dioleoylphosphatidylserine, dimyristoylphosphatidylinositol,
dipalmitoylphosphatidylinositol,
distearoylphosphatidylinositol, dioleoylphosphatidylinositol,
dimyristoylphosphatidylserine, distearoylphosphatidylserine
and the like, and preferable example includes
dimyristoylphosphatidylglycerol.

These anionic synthetic phospholipids can be chemically

synthesized according to a method known per se or may be
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in a proportion of about 0.0001 to about 5%(WV). 20

In the conposition of the present invention, the
proportion of the emulsifier relative to the oi
conmponent is, for exanple, about 0.1 to about 150

w$, preferably about 0.5 to about 125 wt~, nore
qirtefigreablby ghouitfitatdorabout 100 wt~.  The emul sifier

is often used in a proportion of generally 25 about 1
to abdire M®nni&nigasuird@ciant disogxempld faesubyl Podyper
relative to the an oil conponent. Water to be used in
s asitasdin. hawias isomalecwdar padahtulof BPAUtnigaty »£0000,
long as it. is perm.tted as a nedical. 95 material, and

%hem@ywe@@é@eﬁwmlé@mr@m%F Y&}?rf
alheghian purpose (di stilled veer, Lor MLEOLIODL aryl ether,

not %éilcularl ter a unt ta_be

|
hyBsgdenatag SPELer: O T BeiS ey a i En B e A |
t || baut ,40 t 9~ d .
sElapavenrdleng, EoRB1 R s At ve Spettory B st sorbitol
BT (BLIRAN LBILOR SIS AP B @ﬁera)f’ NGrd the like.

i Sperse phase &t Cons

'nven%bg RQBEBBQEQB}G gﬁhtthgeB%%fl%%qc s EQQE%%nt as an

t hereo e ol l conponent an enmul sifier

ehﬁlﬁ@kgérsgaﬁsbs ggéd UL hf i08d o 52030 mA xRUEe NG wo or more
agent may be added to an agueous phase prior to an

keAWksi ficalsom &6 PEYsPE18desdute ancermestisely available
conposition after ‘an enul sification. Were is

phespRGARYida stabilizer for inproving the stability of

the aforenentioned main drug, an isotonic agent for

adj usthagtbhel emsBhtCopr ehsuemnladifier in a composition of
emul sifying-auxiliaries to enhance enulsifying
thappbebehy, iaveatubai retatioe tbalthel ratifrer composition of
the present invention is generally about 0.1 to about 10%
(W/V), preferably about 0.2 to about 7% (W/V), and more
preferably about 0.5 to about 5% (W/V). Wherein the anionic
synthetic phospholipid relative to the entire composition is
in a proportion of about 0.0001 to about 5%(W/V).

In the composition of the present invention, the
proportion of the emulsifier relative to the oil component is,
for example, about 0.1 to about 150 wt%, preferably about 0.5
to about 125 wt%, more preferably about 1 to abput 100 wtid.
The emulsifier is often used in a proportion of generally
about 1 to about 15 wt%, particularly about'l to about 10 wtg,
relative to the an o0il component.

Water to be used in the present invention is not

particularly limited as long as it is permitted as a medical
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enhancing the stability of the enulsifier and the |ike
may be 20 added. Exanples of the stabilizer include,
for exanple, antioxidants (for exanple, ascorbic

acid, tocopherol, sorbic acid, retinol and the Ilike),
chel ating agents (for exanple, edetic acid, citric
ntiedtialar bawd anaexdmpie timelvides, pand fiilkd #Bteql,t water for an
thereof) and the |like. The stabilizer is used in an
janeati onf pyepossl |(gistdliled oeeer foxpdadertiony-v) When
preferably about 0.0001 - about 5% (WV), relative to
pre@ardmg Be PEORRSS Ot roft heme MeddgaiionSny dibt ii6h NYs
Exanpl es of the isotonic agent include glycerin, sugar
parddissilarlyoAdgdéerar i des, di saccharides, anino acid,

oy bBabeEIamERRE) o0PSi HoE8nBNnAbROR: 5P SP0 B SHITE™
S S (DATR! e5. 00 o hepemul S 09 AN PSnout 40 to
Bhe by abribreginpss oidne® seoebln i

i o, TP FPEeEERkIoh, BE Ene" BReten ARvEncicBgan pe prepared

b§£ﬁ %E%Pa%iﬁisﬁ%qggiﬁh%%idq?%?oﬁ%%%?' nGidtithg Yeithe

i nol'icraci aracni doni ¢ aci d,

iﬁE%ﬂ%ﬂE%nE@ﬁgghﬁpéchds 190¢323ReFAan & dFiod dHreof (main
i Ke. anpleés o

_ the fatty aplds salts incl ude _
dzlisl, | tHlEt gl 152blPonesk atidS ftiudPiFaldr aed war@dmss We to be

sal't, calciumsalt and the like. is Exanples of the

Rtk iFfi ¥uNgaghahi buFteding wdentCh@hyedlec@lded to an aqueous
chol esterol esters, tocopherol, albumn, fatty acid

pakde pdebirvabl ¥as empdlsy Faeahdondes, nasr beataddesi dfo an
fatty acid esters of polysaccharides and the |ike.
emulsified composition after an emulsification. Where
necessary, a stabilizer for improving the stability of the
aforementioned main drug, an isotonic agent for adjusting the
osmotic pressure, an emulsifying-auxiliaries to enhance |
emulsifying capability, an emulsification stabilizer for
enhancing the stability of the emulsifier and the like may be
added. |

Examples of the stabilizer include, for example,
antioxidants (for example, ascorbic acid, tocopherol, sorbic
acid, retinol and the like), chelating agents (for example,
edetic acid, citric acid, tartaric acid and the like, and the
salt thereof) and the like. The stabilizer is used in an
amount of generally about 0.00001 - about 10% (W/V),
preferably about 0.0001 - about 5% (W/V), relative to the

entire composition of the present invention.
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The concentration of the conmpound stable in an acidic

20 range (hereinafter, sinply referred to as an

i nventive Conpound, a salt thereof or a prodrug

thereof) in the conposition of the present invention

vari es dependi ng on the pharnacol ogi cal activities or

Ki net Erampbebl ob6dthé ibetondbopagedt andludeuglgbéyin, sugar
about 0.001 to about 5~ (WYV), as preferably about -
alcbholtp mboosaehfW s, ndieapchareidbby amanp 20id,tdextran,
about 1.5% (WV). It is also possible to set the
adbumént ané the Lakent i Thewrinirhica agents Heagdee orsed
prodrug thereof in the conposition of the present

SipgeKt PEninocambination e6 BEBUPrSWOBenKingEef er ably

about 10 to about 2000 ,.more preferably about 100
to abBXATRLRD o, theremebs iy LRI THex1ibinpbest {BRiude fatty

Furthernmpre, the content of the inventive Conmpound,
agids| payHey cBPoBk b?oéPugarg%?eaFomﬁrtﬁ@lgs oB’these fatty

SFETRChbS oGRS Ch BEEPE0GEL o 0

. 30 = \ 0,1. .
<HESPR el eI CAFLAR AR el P e s
o5F{8LRERES PRGELS el LRy LBYEDL L CORPRDs coasl

sigé.n%ffé Sa‘?cf’é‘?%ehéﬂ@%:}?/i&% b,gg%a#%(gggpe ”581{)% E‘[‘Q%ggc acid,

sifrer 1s general to a

1 A06h P& el &f @bl yr 8DoUEo R 0441 @, aDPLbsaPeitaedB8c acid,

conposition of the present invention'is adjusted to

ddSod e Fertbi Ofa@PUind- thé 01 fROUL Eﬁﬁéﬂgl@%{ &f the fatty
preferably about 3.7 to about 5.0, and nore

adid®d sty AboLide kD abnekaD. Haldbespchadsusbidgm salt and
agent is exenplified by phosphoric acid, carbonic
pafashigh tdd ot At chlr 98 asng tiesi Tikeodi um

Examples of the emulsifying stabilizer include
cholesterol, cholesterol esters, tocopherol, albumin, fatty
acid amide derivatives, polysaccharides, derivatives of fatty
acid esters of polysaccharides and the like.

The concentration of the compound stable in an acidic
range (hereinafter, simply referred to as an inventive
Compound, a salt thereof or a prodrug thereof) in the
composition of the present invention varies depending on the
pharmacological activities or kinetics in blood of the
cbmpound, and is usually about 0.001 to about 5% (W/V),
preferably about 0.01 to about 2% (W/V), more prefe;ably about
0.1 to about 1.5% (W/V). It is also possible to set the

content of the inventive Compound, a salt thereof or a prodrug

thereof in the composition of the present invention to about 1
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hydroxi de and the |like, with particul ar preference

given to 20 hydrochloric acid, sodium hydroxi de and

the like. As the aforenentioned buffering agent, any

nmedically permtted buffering agents can be used.

Buf feri ng agent consisting of follow ng conponents is
tpr ebeutedp00ong| spedfecanppnebvuexafiptesaboct ud@lt0 mg, more

acetic acid, glacial acetic acid, 25 lactic acid,
preferablyi dbophoiPhotocabout, 1560 bwgi cpaci 00 ml of the

histidine, glycine, barbital, phthalic acid, adipic
campdsithetor Hurthsinmonml diic cwitentekithe keyentive

tartaric acid, glutamc acid, benzoic acid, aspartic
C%@P@unéndasaﬁlE thereef oB ?ePQOdrbgtﬁégF%ﬁf ipdrhm

etc.), and specific exanples include sodium acetate
cemrp ekt iRt af ethe cRr eseR t%%’t’%ﬂtﬂ?%o@?ﬂn}?e adjusted to about

“%@{%3”%3% gL, fonosodt gpgﬁe%ggggeﬁagg S S —
e PTE %%%*?M?Eé'%%e Tﬁ”%%g%% (Chayehe DASM, i the total

v nbi ngé q% Partlcularly, one, two or nore buffering
-%.%Wﬁs SRSt EAHPTT 2 ¥t at e buffer, gl acial acetate

gﬂﬁ%e parcgé)agrelfocte{'};; t%) eé%?ekge bﬂ{\ﬁ%t]t‘ﬁé;d%&werl ng “a salt
n%*ﬂ.?q)"ﬁhéféoﬁ"f%i&\if&é dtooE% :? éﬁérse phase

acetlc aC|d dium aceta acet at e

nf Gt A gi%rﬁﬁﬂee;ntg 1Al | @ tdmuPei fi &P d1§ OSéHéﬂ:ally

ctate (Iactat and the |1 ke are tavorably

aﬁ&ﬁﬁ 0 Geentd aldan of44 heamfﬁﬁéf@ﬂa@ dbd$t 0.047 to about
generally 100 nM is or less, specifically about 0.1

g tgx about 100 nM preferably 'about 0.2 to about 50 nM
and nore preferably about 5 nMto about 40 MM pH
adj uSH G AGRIYI tiivra Atk Pravem kilvercoigouns d4@justed to

have a pH of about 3.7 to about 5.5, more preferably about 3.7
to about 5.0, and more preferably about 4.0 to about 5.0.

The pH adjusting agent is exemplified by phosphoric acid,
carbonic acid, citric acid, hydrochloric acid, sodium
hydroxide énd the like, with particular preference given to
hydrochloric acid, sodium hydroxide and the like.

As the aforementioned buffering agent, any medically
permitted buffering agents can be used. Buffering agent
consisting of following components is preferred, consisted
component examples include acetic acid, glaéial acetic acid,
lactic acid, citric acid, phosphoric acid, carbonic'acid,
histidine, glycine, barbital, phthalic acid, adipic acid,
ascorbic acid, maleic acid, succinic acid, tartaric acid,

glutamic acid, benzoic acid, aspartic acid, and salts thereof
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be added for adjusting a pHto an ained pH of the

solution. 20 In general, blending quantity of pH

adj usting agent to be blended in an injection is very

small, and in a lot of fat enulsifier conmercially

avai |l abl e in Japan, blended quantity of sodium

(ley dr. o X P aseipoyncdedian, aepd.adj asd sgpesddic exafipfles include
enul sifier is 5 mMor less. At the tine of adjusting a

spdispl acedateit spdipnsdpptetee sopivm cdtzatal nddspAium

but it is difficult to keep the pH as pH easil¥ )
hygrpggnphiogrhadei t menospding dibydzrrgni phegehate, sodium
buffering agent is acting to | oose pH variati on due, ,
cggbpyakf . adariven hyArgeracarPanRkey  NrgERFRGOrAS: acid, sodium

SRR i M AL R, I R
bor we k.base nd a, salt therg@L. ﬁ%The enu éified -
BoHpESi tPoRCBPLPALEIBPes IR FHORHET DY | P hot Ve ToTRE
b ti f.f fatt ' '
bt £8aPRA BAehER: SriREERg roh Ao RERCBAEEERY Blpgdar acetate
H b o
PO 8T L KEEPoLbEGE 8L LSS oS RER butrer,

préssure a

a?ﬁeﬁgﬁ?gggﬂf 9 ,Qpg termstorage. Blending anmount of

rrng agent to be used in a general injection

is | atgecRs phriSrhd Ied O clmbihdLbRE o?ctipnacgﬁﬂc acid

for exanple, the anmount” of the acetate buffer In

ok Ny EEEI QN S68LHLEORCEQIMBREI 3bAYuRvaLLeRte i(Acdanes baffer or
about is 0.2 mMto about 100 mM The conposi tion of

gliei Pl eseetat8VEREFER) | S(PLpf BaEEUct @cibeatidedolioim lactate
exanpl e as a conposition for an injection. The
(To0pose th@Pfof ) t Hed preeeni ké nyeat fatoeablheupedduced

Concentration of the buffering agent is generally 100 mM
or less, specifically about 0.1 to about 100 mM, preferably
about 0.2 to about 50 mM, and more preferably about 5 mM to
about 40 mM.

pH adjusting agent is an acid or an alkali compound to
be added for édjuéting a pH to an aimed pH of the solution.

In general, blending quantity of pH adijusting agent to
be blended in an injection is very small, and in a lot of fat
emulsifier commercially available in Japan, blended quantity
of sodium hydroxide compounded as a pH adjusting agent in fat
emulsifier is 5 mM or less. At the time of adjusting a
solutiog, it is possible to adjust to an aimed pH, but it is
difficult to keep the pH as pH easily varies by an addition of
acid or alkali. '

The buffering agent is acting to loose pH variation due
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principally according to a known nethod or a nethod

anal ogous zo thereto. The enulsification can be

conducted in a conventional enulsifying technique. It

is preferable to disperse or dissolve the inventive

Compound, a salt thereof or a prodrug thereof in an

tol hncadpdtdnh bEf acdband. alkafl i, smeanimgxthee daft (5) aa

di sperse phase containing the oil conponent 25 and the

cemposintll bayiagd a( Ppfiflee ingy ectiive . Coipsthy, it 3l & mixture

thereof or a prodrug thereof is dispersed in water to

sgﬂuélen obnpeskt poadcensli st sadtothameofw pFpwegk bageyand a
X emul sion. The buffering agent can be added to

samtaghesastphase prior to 100 an emulsification or

can be added to an enulsified conposjtion after an
enul sTRecarrbRifYRd APRPOFAtiBNpRE chliPSPFPEANEaATEENTION is

d db
ok R EF RGP B ﬁgggaﬁﬂﬁﬁ“Egngégofgiﬁwagglds B938€ 5ing to
P .
agﬁiﬁf%iﬁs £ R RS Rg IR ang §f' b i8qhesaibifate

CSHgFﬁEEf ?ﬁgghe ﬁpg%ggﬁaexa 18& EB%pHEEEQQn at the

t?ﬁéegggﬁfgﬂyé g%XEEEeaﬁ%SE?hGéngtgrlhiggfg H‘F&uﬁﬁegﬁ and

conponent, 10 enu

gﬁ%i{ﬁxﬁ §€8?a§é an |soton|c agent mhere necessary

nd water containing a buffering agent

"]Eﬂbfﬁﬂﬁfﬁﬁyéﬁﬁhﬁ@p@faﬁﬂé ﬁ@fﬂéffn? 59¥8P! Yo be used in a

emul sified ®enulsion, fol necessary,

gékEk-ap ﬂﬁ?é%tléﬁrigelarﬁénﬁgeﬂtZiggaiﬁﬁnﬁeibktanbufferlng
rough enul si on using an emul sifying ss apparatus and

a¢el®y] "énd af 88 SR&hpLESStRY ambiuhtepEngheeanstaseCbudifer in
a filter and the. like to give an oil-in-water

a oppsttiom. sdhet abnr eomneronell i xvdi ab3egenegaphy is about
heated to, for exanple, about 30 to about 90C,

0 (2 afterad| ybaboul 0@0mM.

The composition of the present invention is preferred to
be used for example as a composition for an injection.

The composition of the present invention can be produced
principally according to a known method or a method analogous
thereto. The emulsification can be conducted in a
conventional emulsifying technique. It is preferable to
disperse or dissolve the inventive Compound, a salt thereof or
a prodrug thereof in an oil component beforehand. That is, a
mixture of (1) a disperse phase containing the oil component
and the emulsifier, and (2) the inventive Compound, a salt
thereof or a prodrug thereof is dispersed in water to give a
composition consisting of an O/W type or S/O/W type emulsion.

The buffering agent can be added to an aqueous phase prior to

100



10

15

20

25

to about 80C to dissolve or disperse the main drug.

Exanpl es zo of the emul sifying apparatus for the

enul sification of the heterogeneous m xture

contai ning the aforenentioned m xture and water

i nclude a conventional apparatus such as a

a0 FBEEARIi Fdlcdticudirngat peec2sided jtet ainhgmudsidgdeid eomposition
an ultrasoni c honogeni zer and the |like, and a
alfteeniaxeersileh fisaz i2h .hi Phermirturgetoand ¢helsikéed can be
For renoving large particles in the enulsifier, the
protugedi bed mémingi an eguebass phaset ed thoaa ofiil| phgisgg or
nmeans such as a filter. The pore dianeter of the
mfigfingr anpodd phegei ¥ithoanergwsoas base-0.Moreqpsdht

20 m 101 preferably about 1 - about 10 m In the

agddibdyesi shchi ashetpbiddaeri nieptrsdc pgENfeghc. can be added
particle size distribution of the disperse phase
teharyi Rt BB aEHEENS PB2eEnPHEna" EléaPSaFﬁereof or a

prodrug thereof is s_dissalved, i for _exanpl e,

host | BYSESEESY. 6¥aRBLER0RE Fhf, MeEhadpiBFeRaR & BEEHPd
0.02.t0 abﬁut 5 m, Ln viey f _the stabiLi§¥ Ofctﬁ%ainin a
CBMEF $F ORYaRA™EESHM L PPo bt PEHEEPEEP S GnT ST &t COR, g

t he.average particle size qf the_di r

LEdRLACREARREREPR ERE Fad8nArvl’ oy, SoneBiRRe, an

<hJEREFR25, 8, JoBLEDEUPSHER R obs1RbEeRiE Hart, npPie

né@gggagy? naotﬁQpFRkQ'4anH]V% Era&ShﬁggnﬁﬁgtEcbﬁf§b§§ng agent

used In e Sspecl icafion I cates an avérage

i RAgh | i £61RgS | yi%el 8 FolbhlQubnAnsidied
e EhG1 ShE7LRE REpRPaLlS, XD UTPe 8 olbhay Ehyet

em@s8ioR) f Epaebiien Baltiel ReSb38arY3 ¥3BANEAGELeR) &urther
| aser diffraction confusion nethod as a neasurenent

h&hbHENPE EngAcRY ESNA1 €aNL beolighvefRd1ki6M LBEng an emulsifying
conposition of the
apparatus and removing large particles by a filtering means
such as a filter and the like to give an cil-in-water
composition. The aforementioned mixture is generally heated
to, for example, about 30 to about 90°C, preferably about 40
to about B0°C to dissolve or disperse the main drug. Examples
of the emulsifying apparatus for the emulsification of the
heterogeneous mixture containing the aforementioned mixture
and water include a conventional apparatus such as a
homogenizer including a pressure jetting homogenizer, an

ultrasonic homogenizer and the like, and a homomixer such as a

high-rate mixer and the like. For removing large particles in

' the emulsifier, the homogenized emulsion can be subjected to a

filtering means such as a filter. The pore diameter of the

filter to be used is, for example, about 0.8 — about 20 pm,
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present invention according to a nethod known per se.

20 The conposition of the present invention is

sterilized and sealed after nitrogen gas displ acenent

as necessary. The enul sion conposition of the present
invention is adjusted to about pH 3.7 - about pH 5.5
pefaddiblyg abbuff er ingboagens. pmherefore, the pH of the
enmul si on conposition and the 25 average particle size

of th&ndicapecsappbaséopanfi thesprheeptningentiehy theymean
even after sterilization in an autoclave etc. or _
pattécla kimg téstmrpbetérnapifotiheaddspensecphpssi whexein the
is stable. Consequentl the emul si on conposition of
1nMenpn@§eﬁpmpggndmvénsaﬁﬁ &hQIQOéoﬁﬁoanerOQrgalFhereOf is

t hereof or a prodrug thereof, which is the act i
difgréurdat ist €he ewamplen BBRbAYI BPEHE e9H|EPtab°ut 7 pm,
superigor stability. Mreover, sterilization of the

a@ﬁupgpgﬁresﬁwoébpvsnOoPZtﬁ@ BPEYENE MRven ?d%l?% gf, the
aut OC| ave s etc. an m g g gtl on er eof
SHBbhé%tVeQEIFh?nePH SlBPoaﬂetg ROSEEFLEY LP§ af

dr ops

f d
§§i¥ gﬁgégeﬁgﬁtﬁgrﬁgﬁﬁd i ?épir ﬁ%%%iéﬁ §ES disperse

P ﬁs%esﬁggEcﬁéigﬁ%t??%ngaﬁﬁia}’égﬁf‘g’ b B8RPG Hng? 2a Rp 1 s, ehereot
oF FERp SRR TR SOoE 17 953, oo

Opdzgdgbngbéugubt?ryﬂﬁaﬁggkﬁréfe éﬁggaaﬁﬁﬁgl Qﬁuké'ﬁﬁout 0.4

conpositiron, an optl can term ned dependi ng
n various other conditions such as the
characteristics of the ss emulsifier and stability of

the 9@&@0§0Qr§€é bhecitke. sidbenstqr en eMenspbensotheion
conditions th can be overcone by adjusting pHto

iRP84tSs 7Tan aberhgl. PpaptEcpPeesent, basel aa the voasee
where the stability of the enul sion conposition is

distribution, and is the disperse phase particle size measured

by a Laser Diffraction Particle Size Analyzer based on a laser

diffraction - confusion method as a measurement principle.

A pyrogen can be removed from the composition of the

present invention according to a method known per se.

The composition of the present invention is sterilized

and sealed after nitrogen gas displacement as necessary.

The emulsion composition of the present invention is

- adjusted to about pH 3.7 - about pH 5.5 by adding a buffering

agent. Therefore, the pH of the emulsion composition and the
average particle size of the disperse phase particles therein
scarcely vary even after sterilization in an autoclave etc. or
after a long-term preservation, and the composition is stable.

Consequently, the emulsion composition of the present
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i nfluenced, and the |ike, an enul sion conposition

satisfying 20 various conditions can be afforded by

adopting the adjustnment of pH The emnul sion

conposition of the present invention noreover shows

| ong-term preservation stability for 24 nonths. ,This
iaxee¢dsna agener abmpenndy af sade thet&ofontrha prodrug thereof,
emul sion 25 preparations. In addition, in the
wbhohsiien tbenposiveonngtethienpr efebhe emuwéstiponcompesition,
concentration of the conpound stable in an _acidic

exhihét( pupeirdgraskgbihdtyny dfersevepnpoiaril hzakien 198 the
thereof or a prodrug thereof) can be increased. By
e@ﬁ%ﬁiﬁ@,coa§0§hté9ﬂiﬁﬁltbﬁeBﬁPﬁFPén1B¥§P§h9nobﬂiﬁﬁIaUtOClave
sel ection of oil conponent and enul sifier, addition ,
ebe- nBRfoAi d0BArEgERaREeSEpURT QY thErERE EBnPBEngesult in the

PEPRGY: Rn DeviRke) LindoFREvRPLE, FEbe a0d arops. fn other
i ficatiqn of the di h icle, |
“SPabnct AR oA pBPESS DB23F PAECHTLRoPEd PRGSE: phi RIS the
d_the Ljk ivity in bl god. blogd
a5PsEER, phege pathigyar bk bRsd; EPfatatn H5°RBE show phase
' j hanced. Therefore, io th
R RO e ke BB L T bt on of the | nvent | ve
Co”pof'ﬁ‘gad&%ﬁ%ﬁ té‘fﬁ@%ftlﬁ’é &n@i@ﬂéch&?ﬁ:%ﬁéiSﬁmoPethe

i mproved, er eby enabl ing fTargeting, inturn

pfé?@ﬁttfh@@ﬁ@i?ﬁfé&ﬁtﬁgeaéfﬂéﬂéétf@tbﬁnaﬂéuﬁ gr9g-webBut 5.5

a less side effect. Thus,”the enul si on conposition of

by e §§ et ph PFER h@adénd Stysgive &0sthbEet 6mal 5E8H
of target disease particularly by an intravenous

caffpb st s16:2) | M. opBRal heH coapopeddstabhentd aspefdihg on

range is an inventive Conpound, or a salt thereof or
varposiraghéhet@@diitions such as the characteristics of the
emulsifier and stability of the compound and the like.
Therefore, even when other conditions that can be overcome by
adjusting pH to about 3.7 -~ about 5.5 are present, such as the
case where the stability of the emulsion composition is
influenced, and the like, an emulsion composition satisfying
various conditions can be afforded by adopting the adjustment
of pH.

The emulsion composition of the present invention

moreover shows long-term preservation stability for 24 months.

"This exceeds a general period of use of 18 months of emulsion

preparations.

In addition, in the emulsion composition of the present
invention, the concentration of the compound stable in an

acidic range (particularly the inventive Compound, a salt
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since an inventive Conpound, a salt thereof and a

prodrug 20 thereof have low toxicity, an nitric oxide

(NO production- inhibiting effect and an inhibitory

effect on the production of an inflanmatory cytoki ne

such as TNF-a, IL-1 and IL-6, the conposition of the
tpeesefit ornaeptodnugstuseéaf) f canpbephytagasedr eaByregrmbing,
of sepsis including a severe sepsis as 2s well as in
as amnpptimelgpreparationtfiesidng, opbimel gehection of oil
monkey, human and the |ike) against _heart disease
cempendntinand gemeheblichi | addhtbpy af seasionigngpafactant

nervous system di sease, infectious disease, segiic
(RpbyRYeBRYEORE seamPewRde (Furlt ponPabyetvlene 9ikeol,

BB T LAk CRRL 168 el ERAP SRR e, socace
mPULEIRTELSS: B e (ETREEEER Tpla R g LG or e
PEELEPSI LA SOE TR S0bAREes G SpfR L1 Ene 1,

r érﬁ?ﬁy}.w 11} Sbl%&?,z:ﬁi%éé ’ vé'%gél} %%i’rﬂ%?lgjr%ig? a?nggglégéﬁration

ul cer, SUTesS-1nadu astri

pé%ﬁé%ﬁgﬁg$ #h86288¢1 BRRLe o} {285 RLAR ﬂjﬁgﬂéégﬁﬂﬁégfe Therefore,

rejec ion, postischem c re- perfuslon

t AU ' (tisq 'ﬂ@%'éﬂb I ®f the i tive
ﬁg{:k%%ucedry%%%%r gbnlib%ﬁsm dllhsserrln' nat ede tnventiv

canfdanBs Gl 1t aqaori S |0 4 QLdaAng EWerédkedan be improved,
|schen1c cerebral dlsordgr, artgrlal scl erosi s, .

t HEdigh AHa Iy 3 a ey, Wit e Bn  t@ie PROREY t e nhére
pancreatitis, nephrose syndrone, nephritis, rena

efffdidting ddsididtdapedent didbesesith a less side effect.
i nsul i n-i ndependent 15 di abetes, hepatic porphyri a,

ThalsGohtd smulRaildd neapas i iseasef tisdrmreseneukeveation is
acute |l eukem a, tunor, nyeloma, infantile .and adult

usedsyi rfatorbheditatersassersy rff crexgeul disease grptiyserbarly by an
denentia, Al zheinmer's disease, nmultiple sclerosis,

infireawnous administration.

When the compound stable in an acidic range is an
inventive Compound, or a salt thereof or a prodrug thereof,
since an inventive Compound, a salt thereof and a prodrug
thereof have low toxicity, an nitric oxide (NO) production-
inhibiting effect and an inhibitory effect on the production
of an inflammatory cytokine such as TNF-a, IL-1 and IL-6, the
composition of the present invention is useful for
prophylaxis/treatment of sepsis including a severe sepsis as
well as in a mammal- (e.g., cat, cattle, dog, horse, goat,
monkey, human and the like) against heart disease, autoimmune

disease, inflammatory disease, central nervous system disease,

infectious disease, septic shock, compromised immune function
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defici ency, aging, sunburn, mnuscul ar dystrophy,

myocarditis, 20 cardi onyopat hy, nyocardial infarction
sequel a of nyocardial infarction, osteoporosis,

pneunoni a, hepatitis, psoriasis, pain, cataract,

i nfluenza infection, malaria, human i mmunodefi ci ency
audr the( Hi k3, | ekenples, inatludihgnichduehdmiépi endefoxin shock,
burn, in vitro fertilization efficiency, 2s

ekRygperinl shotl, sgsitemipoddfiliamimatoryt eeserinse ymglrome (SIRS),

Behcet's di sease, osteonalacia, fracture, acute
compersabbryeanhitinglamretprybaespenpyl syndramect£8RS) , burn
i nvasi ve staphyl ococcal infection, tuberculosis,

iByuren Erayeesi §osﬁ@psé§t§rfﬁp|q@mpiesa\m0@s M«?rredét%rdeflcmncy,

varjcel | a-herpes zoster virus infection,
shagkt | o vensEon nf BRewmatold u?@tbﬁ‘a}sen%%EﬁQPFFPgltls ’
encephalitis, cerebral ni ng |t|s |nf ction- ndu
g%%\ﬁﬁ%h?seﬂl?%ﬁ%"? (FRAEbhe - aRERH f%rc 5t 2688 nduced

SfSEETE 1y "G ELPALRFATE Bl IS, e

ciRELaR Fladhe 14 Lm%aﬁ@”Pe EHLOR:. PREPEBLarREE k-
pélr.ofjl.ﬁ% c%"sf fu@é Ongcift 5{‘&9&9% mfé.(f'(g@ﬂguigpuémbollsm,

enatosus

sl?‘c?é\% %%P&Uceéﬁ avafcpﬁi 31%% Seg&f‘ssgrﬁ f:é?df fh*‘.y{isgscular

angi na, va dialysis-induce

m X
c ;qjte cerebﬂifﬁ)a an@cl’:’ﬁ@ 18ELeM £ GRERPE ke APOPLEXYisorder,

t hronbosi s, cancer netastasis, urlnary

aflAOder SANSSsi TR Ygreaii€ Sdnemit ErF&ecER] VE Cahemia,

cancer, colon cancer, gastrlc cancer, ovarian is

dféﬁaﬁﬂbyﬂﬂéﬁiéﬂ'ﬁhﬁéﬁé&ﬁltiﬁvVﬁéﬁﬁié%é”sfh&ﬁ@mérynephrltls,
cancer, non- . parvicellular pulnonary cancer, .

refRll onaimtufe) aE i ddadigdident ddBasstes ﬁO:thds'l@]jgi(-l-ﬂndependent
| ynphorma, side effects of anticancer agents or

diladbated,y epdtid pogher oam alcdhel ism, aParkhesdénks. disease,

chronic leukemia, acute leukemia, tumor, myeloma, infantile

and adult respiratory distress syndrome, pulmonary emphysema,
dementia, Alzheimer's disease, multiple sclerosis, vitamin E
deficiency, aging, sunburn, muscular dystrophy, myocarditis,
cardiomyopathy, myocardial infarction, sequela of myocardial
infarction, ostecporosis, pneumonia, hepatitis, psoriasis,

pain, cataract, influenza infection, malaria, human

immunodeficiency virus (HIV) infection, radiation-induced

failure, burn, in vitro fertilization efficiency,
hypercalcemia, tonic spondylitis, osteopenia, bone Behcet's
disease, ostecmalacia, fracture, acute bacterial'meningitis,
Helicobactor pylori infection, invasive staphylococcal

infection, tuberculesis, systemic mycosis, herpes simplex
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In addition, the conposition of the present invention

is 20 useful as an inhibitory agent of TLR signal.

. TLR signal~ neans an optional Toll-like. receptor
transmtting a signal to induce a biological defense
response by recogni zing a fungous conponent or the
viides dhfectrie,Jaardte 14 herpes edsitea wdausganfeadtdipn,
known signal transm ssion through TLR 1 to TLR 10. zs
hiimani pagifllveaCoipasndnfectdion,t henwtel vdredla emosghhad.itis,
t hereof have low toxicity and a TLR .signal inhibitory
epicepbalitisd serebriafl vemtinglisisn nmﬁbaﬁnwmomwduced

medi ator such as NO and/or cytokine production, the
coppipadsedoargunehupcédony a86hmay e Atiopd G dergeanigis,
for prophyl axis/treatnent of diseases causing the
a%#eﬁQPCVa laitds, refluxamprehagi§ifopieNprandyPes

g . In here, the organ refers to_each systensg %e

c @A?ﬁSPrBWéﬁvobype§9§w§ﬁmlevréuPSFé#ylgygﬂéwldla tic

cbeParRtEpt; tnehobifnarpady diannserhaiobhpas: A BREDY
d%?ﬁsﬁﬁ??ifb%g%ﬁ? OBty oBPBKFAG BEOBYecDoRREEbE Sy

sZo it o 95 Ra KBV ERenEPoBle pbltnraBted ] EhpBhalsT

DY BHRGEREL 2! ggfléss%fggﬁghgsbomhgsmy fgllure, instable
aﬁ) ﬁén39ﬁ1§u95§e8?§?ag£euﬁf #gisiﬁhﬁg Eg?%ggbocytopenla,

otrop I C SpPIna at ef a erosit s

@@Héopééﬁémlceéérfﬁrai'hﬁoﬁféXQusaghﬁgre@EeBEaﬁhﬁhEb55051s,

of cerebral vascu di'sord {e’g., cerebrovascul ar

canéett fhét £8€¥s 85 ChuAsnssyebl alides baﬁeeﬁslﬁammag ebhaker,
henor r hage, brain arteriosclerosis and the |ike),

ut@iihd rrREPhDatakeé s, | BOLEN, cSRELE| agaftric cancer, ovarian
encephalitis, or cer ebr al paral ysis, (iii) menory

cefhli@f,dqwoé&ﬂic gantat) i padeseslialaanpatinehargr ciheer, non-
paivfﬂéllular pulmonary cancer, malignant melanoma, Hodgkin's
disease, non-Hodgkin lymphoma, side effects of anticancer
agents or immunity control agents administration and the like.
In addition, the composition of the present invention is
useful as an inhibitory agent of TLR signal. ‘TLR signal’
means an optionallToll-like receptor transmitting a signal to
induce a biological defense response by recognizing a fungous
component or the like of microorganism, and examples include
Qenerally known signal transmission through TLR 1 to TLR 10.
The inventive Compound, a salt thereof and a prodrug
thereof have low toxicity and a TLR signal inhibitory effect,

and since it controls an inflammatory mediator such as NO

and/or cytokine production, the composition of the present
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particularly, Al zheiner's disease, zo (2) circulatory
system di sease [(i) ischem c syndrones of acute

myocardi al infarction, unstable angina, or the |ike,

(ii) peripheral arterial obliterative disease, (iii)

post- coronary intervention (percutaneous translum na
iaveatdoy igngseffludsfyr( PEcAhylaklier/ectammenBCAF, diteates

pl acenent or the 25 |ike) restenosis, (iv)
cpustingothrasyjgarilevarbypass, siogeeyxampést enogasoparhy and the
post- intervention of other peripheral artery

likegi opt dreye, atherecgamrefeentingeach tgstéene)ofingentral
bypass surgery restenosis, (vi) ischem c heart
ngr¥eusesysten, a§lIGV1§‘é'PGVa§YI‘5ﬁﬁmac!-“ﬁ§ﬁlraﬁgFﬁaSY§ﬁ§mr osteo-

the like, (vii) claudicatio intermttens (V|||)
aﬁéﬁh@xysyétgmf @i BBRAR YN BYSEENon OF d&ifYy| - urinary system.

enbol cerebral henorr hage or the e),.(ix
| acunBhe | FPERRILL Q) eridhe o%%%%ﬂﬂarva‘éﬂ%mﬁg% lfxﬁeg‘ﬂ for

rosclerpsis or the

|
Pgééﬁff PELalt Egéilaéaﬁ o frfLoving atiednen canea By a IR

s g e_Suc lnf rction 0£ F QF af
%%rr‘% rovast ’r%? %l?s%‘és’e 1’% REXs29FAF nOF nF 4R PSR
gﬁr elg % r%ﬁo?xeeﬁ(xyc5us S %etﬁlqrﬁ kqe.1)5e(as(ex' f éldc 6lt{eqiz‘f"ocdeegenerat1ve

I Cl ency
I d t
i LR AP AL W, oo

s e’ chlé@b%€ﬂQ?ré@tQf%l§$§§§€?ﬂaafgease,

|ntravasc coagu ati on or t

amAstl Pt A Iypﬂ;asfrw@&aei OS¢ Perédsls | E8PabEE PEYal) SRESLopathy,
[respiratory distress syndrone, iIs resplratory

etdl, )ur &1 Ul HBREEYs CITIYSEIR, a PNEREDRiMe OFf 0BEPEBLal vascular
|nfect|on bronchiolitis or the lIike], (4) osteo-

digydditer Syt C&é]ﬁéiﬁﬁmfﬁéﬂaflﬁqélhﬁﬂi@i@mﬁﬁssuch as cerebral

ost eoporosis, osteonml acia, osteopenia, osteo-Behcet's
indirsestsen, cerebral hemorrhage, brain arteriosclerosis and
the like), head trauma-spinal cord injury, sequelae of
encephalitis, or cerebral paralysis, (iii) memory disorder
(e.g., geriatric dementia, amnesia), or the like],
particularly, Alzheimer's disease,

(2) circulatory system disease [(i)} ischemic syndromes of
acute myocardial infarction, unstable angina, or the like,
(ii) peripheral arterial obliterative disease, (iii) post-
coronary intervention (percutaneous transluminal coronary
angioplasty (PTCA), atherectomy (DCA), sﬁent placement or fhe
like) restenosis, (iv) post-coronary-artery bypass surgery
restenosis (v) post~‘intervention of other peripheral artery
{angioplasty, atﬁerectomy, stenting br the like) and bypass

surgery restenosis, (vi) ischemic heart diseases such as
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or the like], particularly arthritis rheumatoides, 20
(5) alinentary liver, gall bladder, and pancreas
system disease [ulcerative colitis, gastritis, peptic
ulcer, cirrhosis, hepatic failure, hepatitis,
chol ecystitis, pancreatitis, or the like]
dRaidilaeuiafactib@gr ahigiaa¢okintl $he( @) kisl, ey idr claudicatio
system di sease (nephritis, renal 2s failure, cystitis
intetrha titieke] (vadigoabopakikgn (ef. gt hegerebradasesrantlion,
organ failure, etc.). Also the conposition of the
cprebenil embeiuisencesebsalluhefmorrpeageepti theaddkel , (ix)
treating infections, and particularly a sepsis
lpcuvercinépsict) 186 cevebvengscngamopementidusddiby a
TLR signal variation as an inhibitory agent of TLR
agtgunapschrrpeishdedgse sthenescdrposisi on &het pdke) and
present inventjon may vary depending on the kind of
difeageAp6anaed brabhési Aeafd-acidrhepafgheart disease such as
(particularly, an inventive Cbngound, g salt t eregﬂ
cardiacpiBirhEtiABr 85 FheaddkepoaPdnergrbraygscular diseases
condition, ,the dosage form th de and the period.o
SPRR 28gRTALBt 1B PBﬁ}g-lPP haﬁ?r?gFggxéﬁﬁPi,exBe°8e5§§?allll§fe"
about 0.Q1 to_.ahout 1000 ny/k refecably a 0.01
(F82LaRE 106 HEFRGLAPY: mofbin! REFRBENTABouN 207 ] o
about 10 [ kg, S refer a b ;
2B Ra o ERat fap hah 8PP TaBBE e, "3RY) PntohBudobimation,
g Lpventl nd 0 ,
(RELS PrvBStASLLRY REVLE) BHBGKPC RLEEH) “fehgRlsRBbIus caused
pPOsKGek (82, Iaib¥efiPARO8! Nt BhySBCLIbFaYRAGUS LY 8k (DIC)
t once or Tn'is several portions during a day.

ofdﬁﬁé”fikéﬁiY’p%itﬂéﬂ%éflycQﬁ%ﬁé&i&@éyéEQQinStefed by

an intravenous drip. It is a matter of course that a
| @erredinatdnse diedife SiEddpi Bito By dBdt LXESSSYNErome,

dose may be reduired since the dose may vary
respiratory failure, pulmonary emphysema, pneumonia, bronchial
infection, bronchiclitis or the like],

(4) osteo- - artho- system disease [arthritis rheumatoides,
oéteoporosis, osteomalacia, osteopenia, osteo-Behcet’s disease
or the like], particularly arthritis rheumatoides,

(5} alimentary -+ liver, gall bladder, and pancreas system
disease [ulcerative colitis, gastritis, peptic ulcer,
cirrhosis, hepatic failure, hepatitis, cholecystitis,
pancreatitis, or the like] particularly, u;cerative colitis,

(6) kidney - urinary system disease [nephritis, renal
failure, cystitis or the like], or combination of these
diseases (multi organ failure, étc.). Also the composition of

the present invention is useful for preventing and/or treating

infections, and particularly a sepsis (severe sepsis)
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dependi ng on various factors as discussed above. 20

The conposition of the present invention, for exanple,
can be used concurrently with a drug other than the

i nventive Conpound, or a salt thereof or a prodrug

t hereof. The drugs that can be used concurrently wth
ihhelvinyestyyrofatppucdused sy tathbResfgoal avarbatign as an
thereof 2s (hereinafter sonmetinmes to be briefly
inkikitedyt agast aofOMLR natgmal dr ug) are, for exanple,
anti bacterial agent, antifungal agent, non-steroida
ant i i Witibemtltergose wof thereotmpos bpi¢r cafutmtpresent

pl atel et aggregation inhibitor, thronbolytic 109 drug,
invenhbonduant YAy sdeprerding con , thet kbpdi¢E, the compound

antjtussive and expectorant drug, sedative,, . c d
stwlebe heni @0 aAifiFcERNERUPATAAERAAFRYY hAfc inventive Compound,

hypot ensi ve diuretic, tranquili zer antipsychotic
2 #A 1k PRI ERE AN yBOPFOf s ENRFSRE) mASFe ROTY| Yshght and

UL A T e e
SR A € 4y, b hRRRELS, 8o LR B0 o.01
CBCARAS ong BT FAS PG L AROLETY 61 £0c4BBENT 100 mo/vs,
o £8 L SRLEar 7 BAIL 16,0 5TIBN, S000R0]yTmabt bl orabiy

a%n?.ml in(foijyto SO 56 rn?tﬁ(;r ,Cté.m_;%%f‘:{’éﬁférl' nab&ht 01.0 to

lTammat ory mnedi at act1 vi anti body to

ab it bid ﬂég*éﬁ”ﬁg‘¥ﬁbrﬁﬁﬂéﬂﬁﬁvéﬁﬁémﬁéﬁndSFIé@hi@ftQIe), per

of anti-inflamatory nmediator activity, antibody to
dallyf‘L!ﬂrp'édﬁé\Eieﬂ@fﬂé\Fﬂ?ﬁjcﬁysé'@i@t pid@rt i weiyhing abeut 60 kg),
i ke.

. these, antibacterial agent, antifunga

sAGEMai NPHSd £ s gEfdn | it pav@ionyl¢rayl steonce, or in

anti coagul ant and the like are
several portions during a day. Alternatively, it may be
continuously administered by an intravenous drip. It is a
matter of course that a lower daily dose may be sufficient or
an excessive dose may be required since the dose may vary
depending on various factors as discussed above.

The composition of the present invention, for example,
can be used concurrently with a drug other than the inventive
Compound, or a salt thereof or a prodrug thereof.

The drugs that can be used concurrently with the

inventive Compound, a salt thereof or a prodrug thereof

(hereinafter sometimes to be briefly referred to as a

combination drug) are, for-example, antibacterial agent,

antifungal agent, non-sterocidal antiinflammatory drug, steroid,

anticoagulant, platelet aggregation inhibitor, thrombolytic
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preferable. Specific. exanples thereof include the
followng. 20 (1) antibacterial agent <1> sulfa drug

sul fanet hi zol e, sul fi soxazol e, sul fanonomnet hoxi ne,

sul fanet hi zol e, sal azosul fapyri di ne, silver

sul fadi azine and the |like. zs <2> quinoline
deati, bagihenbabdayenbr pakhtiprotasod]l , papeibilotiagi dntitussive
trihydrate, enoxacin, norfloxacin, ofloxacin,
ahdsakpextorant odrig} esedapivé) oxaeshhehydr oghtbuider drug,

| omef | oxaci n hydrochl ori de, sparfloxacin, 110
afit daoxhythmand hhpotekelve<@>uaﬁtighthrén@ui%bﬁ¢§2|d

et hanbut ol (et hanbut ol hydrochl ori de),
aahinagghptyc}caabiﬁum@aldruﬂ}phnn¢heea@e@y¢a@éy9r muscle
pyrazi nam de, s ethionam de, protionam d
re @&ﬂBFC|ﬂnt%$@@Eﬂbﬁ§%Fn %ﬁ?%%?%reﬁﬁﬁ%hyc?ﬂt%ﬁii%FElC drug,
cycl oserine and th . <4> anti aci df ast Cte£|um
C@F@@aCdléﬁhbﬁp¥§nth%h%r Y??%ﬂbl%?%ranﬁafﬂ%°P?R51C 28y
antjviral zo, i doxuri, aci clovir, |darab|ne

hEROETRF B7 [ SANRE ke, | AREA d1aBet iR ARy 2 E8ee, vitamin,

AP PR BBl ELS Rl JAP s

a % ' rag‘?ﬁteeé" St Er Ry Ehftadel Ele SSeent Mor, |
{%%&f / éﬁﬁ@@&'”thé£ﬁ¢g&€¥&'§ eﬁ@bféﬁygtaplc

onyC| , Sisomcin racyc
dermatltls, therapeutlc agent for allergic rhinitis,

hypertensive drug, endotoxin-antagonist or -antibody, signal
transduction inhibitor, inhibitor of inflammatory mediator
activity, antibody to inhibit inflammatory mediator activity,
inhibitor of anti-inflammatory mediator activity, antibody to
inhibit anti-inflammatory mediator activity and the like. Of
these, antibacterial agent, antifungal agent, non-steroidal

antiinflammatory drug, steroid, anticoagulant and the like are

preferable. Specific examples thereof include the following.
(1) antibacterial agent

<1> sulfa drug

sulfamethizole, sulfisoxazolei sulfamonomethoxine,
sulfamethizole, salazosulfapyridine, silver sulfadiazine and
the like.

<2> quinoline antibacterial agent

nalidixic acid, pipemidic acid trihydrate, enoxacin,
norfloxacin, ofloxacin, tosufloxacin tosilate, ciprofloxacin

hydrochloride, lomefloxacin hydrochloride, sparfloxacin,
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oxytetracycline, rolitetracycline, doxycycline,

anpicillin, 20 piperacillin, ticarcillin, cephal othin,
cephapirin, cephaloridine, cefaclor, cephalexin,
cefroxadi ne, cefadroxil, cefamandol e, cefotoam
cefuroxinme, cefotiam cefotiamhexetil, cefuroxine

faxebixhciaehdidnithe gefkdi.t oren pi boxil, ceftazidine,

cef pi ram de, cefsul odin, cefinenoxine, cefpodoxine
prdxeantipR6hiefpi rone, cefozopran, cefepine,

cefsul odi n, cefinenoxine, cefinetazole, cefm nox,

cefoxiaziid, cethamenbebnéethaniampxkfhydfdéonbyeide), p-
cefazolin, cefotaxine, cefoperazone, ceftizoxinme,
apbRasadial ichrehdmichAcivul paasénasadicydshgin opyaazinamide,
salt 111 thereof, griseofulvin, |ankacidin-group
chhippprBifes pyotippambfesi sifanpigin, 865(59%95%{%% sulfate,
the like. (2) antifungal agent <1> et hyl ene

kaREREEHR| é%éaeer grphecerieenand hjst iﬂkﬁ s

trjchonyc <2> rlseofuIV| yrrolnitrin and the
4? a&%%‘gﬁz ’H'Hfagoni st (e.g.,

fl.ucyt osi ne <4> in azole deri yat.i ve (.e.Q.,

@bﬁéﬁr %}fmer LG AR e hifsr e,

bif.ona ale ro onazole) io <5> triazole derivative

ég Zti @6ﬁ§& 9itraconazole, azole conpound

naa;w%f Le L ieeE JHTEfle g ch 2k
%h phenyl] 3(2H,4H) -1, 2, 4-triazol one]
<6> thioc amT aC|d derivative {e.qg. trlnaphthol) IS

ﬂao%falrﬁ%car&i Jfb%; jineat 'z‘%‘lc(ﬁ:a‘bl' é:a%miltﬂha;ﬁ sulfate

m cafungi n, ani fungi'n) and the Ti'ke.” (3

et ST O] dal t s+ pfiRamedryi gk Ug acet ani nophen,
phenacetln et henzam de, sul pyrine, antipyrin,

<7> antispirochetele

<8> antibiotic

tetracycline hydrochloride, ampicillin, piperacillin,
gentamicin, dibekacin, kanendomycin, lividomycin, tobramycin,
amikacin, fradiomycin, sisomicin, tetracycline,,
oxytetracycline, rolitetracycline, doxycycline, ampicillin,
piperacillin, ticarcillin, céphalothin, cephapirin,
cephaloridine, cefaclor, cephalexin, cefroxadine, cefadroxil,
cefamandole, cefotoam, cefuroxime, cefotiaﬁ, cefotiam hexetil,
cefuroxime axetil, cefdinir, cefditoren piboxil, ceftazidime,
cefpiramide, cefsulodin, cefmenoxime, cefpodoxime proxetil,
cefpirome, cefozopran, cefepime, cefsulodin, cefmenoxime,
cefmetazole, cefminox, cefoxitin, cefbuperazone, latamoxef,
flomoxef, cefazolin, cefotaxime, cefoperazone, ceftizoxime,

moxalactam, thienamycin, sulfazecin, aztreonam or a salt
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mgrenin, aspirin, nmefenam c acid, flufenamc acid,

di cl of enac zo sodi um | oxoprofen sodi um
phenyl but azone, i ndonethacin, ibuprofen, ketoprofen,
napr oxen, oxaprozin, flurbiprofen, fenbufen,
pranoprofen, floctafenine, epirizole, tiaramde
thedeodh| gridecfrdvtiapr dbakacdaiexagtreupeanitdbéptics (J.
canostat nesilate, urinastatin, colchicine,
Aprtabdodedics, 38yIBI7I7TAERE4260R86) ) 2anbethler didkeone,

al | opurinol, gold sodiumthiomalate, sodium

hyé}ua@ﬁaf@nqébdamﬁm%al|cylate mor phi ne
hydrochloride, salicylic acid, atropine, scopol ani ne,

y
neEphPadyebbyhedernantibéobiphdsol. (k@mphidlesicin B, nystatin,
napr oxen, oxynorphone or a salt 112 thereof, and the
trigBOMYCAN) st er oi d dexamet hasone, hexestro

ne hlnazol%% betanethasone trianti nol one,

ArEF HTOHeL BhRt B ke 94§Ekﬁrﬁﬁ#d%he l¥¥%00|nolone
t ?@%ﬁ%ﬁﬁ%ﬁfﬁ? ABol b AT ASSE 1| Sof ot HePEhRs ne)
{>Ionre1 eh‘%‘%a’r |onat ?{ﬁnecfts,gﬁ%?ﬁ%gﬁ ciotrlngagole,
m?‘%!ﬁ*.‘%?{’fg Rig%gt'ﬁf Eﬁ??ﬁ?lehg?ffé‘%éﬁfng?%mn
\tﬁ% g:{félréaibgﬁétscﬁéeﬁmakﬂr &a ]lq‘?tfb&ia%ag%;reg’atl f’a{Bonazole,

ai@ﬂébé$ﬁ§o&ﬁég[§l[FPﬁ §lb§| L&Pf%ﬁ@?&gﬁényl)—2—hydroxy-1-

ber aprost 1s sodi um a pr ost adl opl

%\W}FPC}ILL Pl Og, 2 @Déf’i(éidiliﬂfl)pﬁbﬂyild@@he(ﬁnﬂ she-
i ke. (7) thronbol ytic drug 1isokinase, uroki nase,
t St F £PL ki HSBSp S pheny1 k€3 (2H, 4H) -1, 2, 4-triazolone]

<6> thiocarbamic acid derivative (e.g. trinaphthol)}

<7> echinocandin derivative (e.g., caspofungin, micafungin,
anidulafungin) and the like.

(3) non-stercidal antiinflammatory drug

acetaminophen, phenacetin, ethenzamide, sulpyrine, antipyrin,
migrenin, aspirin, mefenamic acid, flufenamic acid, diclofenac
sodiﬁm, loxoprofen sodium, phenylbutazone, indomethacin,

ibuprofen, ketoprofen, naproxen, oxaprozin, flurbiprofen,

fenbufen, pranoprofen, floctafenine, epirizole, tiaramide

| hydrochloride, zaltoprofen, gabexate mesilate, camostat

- mesilate, urinastatin, colchicine, probenecid, sulfinpyrazone,

25

benzbromarone, allopurinol, gold sodium thiomalate, sodium
hyaluronate, sodium salicylate, morphine hydrochloride,
salicylic acid, atropine, scopolamine, morphine, pethidine,
levorphanol, ketoprofen, naproxen, oxymorphone or a salt
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(8) i mmunonodul ator 20 cycl osporin, tacrolinus,
gusperinus, azathioprine, antilynphocyte serum dried
sul fonat ed i nmunogl obul in, erythropoietin,
colony-stinmulating factor, interleukin, interferon
and the like. (9) antiprotozoal 25 netronidazol e,

thiegiegdzolaed dihet Byilkear bamazi ne citrate, . quinine
hydrochl ori de, quinine sulfate and the like. (10)

ahf}t 858roédand expectorant drug ephedrine
hﬁdrochloride, noscapi ne_ hydrochl ori de, codeine 113
Y

%%%ﬂ%?%?sﬂPﬁyd?%%%ﬂ%¥%%rp%%%hﬁ%f§?1¢sckﬁ%ﬁ@ﬁ%%%ﬁoner
hydr ochl ride, eghedtin hydrochlotide3 . .
CRERGEBRNSRPY N5 LATELBCAPBFI BEStRBLERy] fauocinonide,

d h id | | ogl ami de,, .ch hedi I .
SRR oot heBhe b Cerna Sy EBE bR bR prednisotone,
T N R L e

| de. h : Lde. i h
bQYSOARLRTLAR, oBBKOBTOHR e, SRPETOT Bhi, chL TETRER A
cigy a1 &0 | hydrochl oride, benzonatate,
guai f enesi n,” bronhexi ne hydrochl ori de, anbr oxol -

D WdPium) %&fﬁlﬂlﬁﬁﬁ@,e’ac%météa’%lfdiﬁ%n C, tissue

hydr ochl ori de, carbocysteine and the |1 ke.

f5€€Eet | YELRRAPT PRRIBEZEHL, hyHE PEREORbSR, 12t OBhM€eparin sodium,
sul fate, phenobarbital, barbital, anmobar bi tal |

waefd oD Pot 8651 tf, td @PEPOBAN 5 OgabEkatd] ag¥lshmsedt #ate and

nitrazepam estazolam flurazepam hal oxazol am
the i bzlodam flunitrazepam bronoval erylurea, chlora

hydrate, triclofos sodiumand the Iike.

(6) platelet aggregation inhibitor

ozagrel sodium, ethyl icosapentate, beraprost
sodium, alprostadil, ticlopidine hydrochloride, pentoxifylline,
dipyridamole and the like.

(7) thrombolytic drug

tisokinase, urokinase, streptokinase and the like.

(8) immunomodulator

cyclosporin, tacrolimus, gusperimus, azathioprine,
antilymphocyte serum, dried sulfonated immunoglobulin,
efythropoietin, colony-stimulating factor, interleukin,
interferon and the like.

(9) antiprotozoal

metronidazole, tinidazole, diethylcarbamazine citrate,
gquinine hydrochloride, quinine sulfate and the like.

(10) antitussive and expectorant drug

ephedrine hydrochloride, noscapine hydrochloride, codeine
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(12) anesthetic 20 (12-1) | ocal anesthetic cocaine

hydr ochl ori de, procai ne hydrochl oride, |idocaine,

di bucai ne hydrochl ori de, tetracai ne hydrochl oride,

mepi vacai ne hydrochl ori de, bupi vacai ne hydrochl ori de,

oxybuprocai ne hydrochl oride, ethyl am nobenzoate,
phaspharze] néjhpdroddde 1 nk epho Zsh{ie, 2) sgereretenol

anest hetic <1> inhal ation anesthetic (e.g., ether, |
hyadtothboe] daj tepusdr bxé deydiedileride, mefhyleprgdrins.

i ntravenous anesthetic (e.g., ket am ne hydrochl ori de,
hydroch bpeidelol nos¢rpbeet by dseeh Lex idey, of L amiem

pentobarbital) and the like. (13) antiulcer drug 1
chieRkediaRRl deD1EPRET HARBLRGdr SEHPRRT RL 1o KPP QLY koL
.S metocl opram de, pirenzepine, cipetidine, ranitidne .
isepartemerol urspHRutanel / oXREIHY +E§r;ﬁ%%ﬂ%ﬁ§kﬁﬁ°i' morphine

onepr.azol e sucral fate, sul pirid cetraxate
hyRr L dey (HEXETome Ehp RRbe, YR HR SR ERG rosYeeone

like. (14) antiarrhythmc zo <1> Na ch £
hyreploelndy ieman BipdRrats SOl the Hbbenzate,

aj,maline . lidocaine, nexilet] [ 0] Q)3 3 < tat
phGprReing SHRANe  FIREF AL BASEbc S8 4de Senzonatate,

oxprenol ol , 0 i 8L S0l hydrochloride,
g%ﬁéﬁﬁﬁ%)%)ﬂ E%ﬁghéﬁiﬁ?eﬁiﬁ%%éﬁﬁﬁflarbt|no oI? i s <3> K

er - '%p§”H§EQ Kfor {de ShéafSbcysteine

a%%s%% gé.(’, %ét?%%a%#g Tt aze?‘rc); and the i ke.y
ard DndypPotensi ve diuretic

(11) sedative

chlorpromazine hydrochloride, atropine sulfate,
phenobarbital, barbital, amcbarbital, pentobarbital,
thiopental sodium, thiamylal scdium, nitrazepam, estazolam,

flurazepam, haloxazolam, triazclam, flunitrazepam,
bromovalerylurea, chloral hydrate, triclofos sodium and the
like.

(12) anesthetic

(12-1) local anesthetic

cocaine hydrochloride, procaine hydrochloride, lidocaine,
dibucaine hydrochloride, fetracaine hydrochloride, mepivacaine
hydrochloride, bupivacaine hydrochloride, oxybuprocaine
hydrochloride, ethyl aminobenzoate, oxethazaine) and the 1like.

(12-2) general anesthetic

<1> inhalation anesthetic (e.g., ether, halothane, nitrous
oxide, isoflurane, enflurane),

<2> intravenous anesthetic {(e.g., ketamine hydrochloride,
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hexanet honi um br om de, cl oni di ne hydrochl ori de, 20
hydr ochl or ot hi azi de, trichl ornethi azi de, furosem de,
et hacryni c acid, bunetani de, nefruside, azosem de,
spi ronol act one, potassi um canrenoate, trianterene,
am |l oride, acetazolam de, D mannitol, isosorbide,
daspeopiiyl ) i thhogdehtel Ssodbum2stifildylahnsodlumrer
di azepam | orazepam oxazepam chl ordi azepoxi de,
pemdeapantal bxazd| Blme Likxazol am cl oti azepam
bromazepam etizolam fludi azepam hydroxyzi ne and
ta)l g ivlrey dhuaant i psychotic chl or promazi ne
hydrochl ori de, prochl orperazine, trifluoperazine,
mistealepsons depdidatichinge hysonhdiosiidee lanseprgzole,
fl uphenazi ne enanthate, proch|orperazi ne nma| ea e s
M EROHRRF HIEIF NP HER RERRLI N (TR PILA HeE hytRstht

hal operi dol, bronperidol, spiperone, rese{ 1
famQEEBfn HerOIRFNER VNI GFFRAZRNIN FTRI ‘5‘6%‘2%1 n%m%%am S
th 8 t d
SQF%%##@% cﬁ?iﬁigaé%;g%%ﬁﬁé*%%?ﬂnﬂﬁ??Eﬁat%1eo%%loxa’

i 0 nethotrexate nye tony0|n C
CREHE Y &H50S %%Qf c%e }%ariqu“ hostatin, cytosine
Iy bi_n orouraC|I
e?rﬁﬁﬁ%ﬁ h@é?luoroura0|l pici banil, |entinan,

é§¥aﬁ53%hﬁn %ﬂS%@H#ﬁe nﬁfongﬁgbﬁ AN Hrdbecainamide,

oxorgbicin ydrochl o icin hydrochlori de,

S% prTeLve {%F&‘Pﬁ% Oriﬂfoca‘hﬁ’% OMREE i St A& Sphenitoin),
ristine ul f

ate.’ vinbl ast i ne sul f at e, i rinot ecan

wgr PCBhBEk@% (eCycl opheprhabide, aBpRAABL, bufetolol,
busul phan, thiotepa, procarbazine hydrochloride,

ospreAldY), A% QP | bR X! b dislol, bisoprolol,

pindolol, carteolol, arcotinolol,

<3> K channel blocker (e.g., amiodarone},

<4> Ca channel blocker (e.g., verapamil, diltiazem) and the

like.
- {(15) hypotensive diuretic

hexamethonium bromide, clonidine hydrochloride,
hydrochlorothiazide, trichlormethiazide, furosemide,
ethacrynic acid, bumetanide, mefruside, azosemide,
spironolactone, potassium canrenocate, triamterene, amiloride,
acetazolamide, D-mannitol, isosorbide, aminophyllin and the
like.

{16) tranquilizer

diazepam, lorazepam, oxazepam, chlordiazepoxide, medazepam,
oxazolam, cloxézolam, clotiazepam, bromazepam, etizolam,
fludiazepam, hydroxyzine and the like.
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tegafur, carnofur, cytarabine, nethyltestosterone, 20
t est ost erone propionate, testosterone enanthate,

- nmepitiostane, fosfestol, chlornadi none acetate,
| euprorelin acetate, buserelin acetate and the Iike.
(19) hypolipidemc drug clofibrate, ethyl

2tch) airte Bpdvcaiget hyl -2 zs
phenyl propoxy) phenyl ) propi onate (Chem Pharm Bull,

31 rbm7ate (Hhadh 1qariadess tratdeh 1 eiparastiate n,

probucol , bezafibrate, clinofibrate, niconol, ]
tchblespgrarine, tekorihdaszihéabhpdsodhlorided perphenazine

116 (20) nuscle relaxant pridinol, tubocurarine,
mabeete onfluphens pbne semanthyte ochroFh Herrernd st phhekeate,

carbamat e, baclofen, chlornezanone, nephenesin,
levomepormeohee Bpbedtoncororethazingi hrdspehineldeke.

(21) anticonvul sant phenytoin, ethosuxim dg, .
hateperbiak deromperidehy cPRIPREONS FREEFRHRONeCLOCaPTamine

car bamazepi pne, phenoparbital, prim done, suLtgiane,
d%‘bﬁ@’iﬁﬁ?%ﬂeﬁ%%t eSutp 'paﬁ‘?t‘gﬁ”a’i%p%?ﬁ? e r5bEpam so

the l.ike. (363 anti depressant i m pram ne,

3ﬁ%&iﬁﬂ£ﬁqHQOQ1 Y iline, phenelzine, anmitriptyline

hydrochl ori.de, nortriptyline h¥%%9 hl,qri,de, :

aRoRapt e P LRE RSB Ry AP BRNT B S da g6t PLEsEY eins

d dQQo | de, s 1H$ i ride, {% i ke £t Sbici

m ?iéc_gztgrconaei{%yaar%%ﬂ?%r %)ieﬁ al%’d o %H{flé%g] @'(2 _ _lcm'
adtdic 1 01 oS40, HANEIENEY AGE16s1:68] LERDERGS AT Ne.

tripel ennam ne,
fluorouracil, tetrahydrofuryl-5-fluorouracil, picibanil,
lentinan, leﬁamisole, bestatin, azimexon, glycyrrhizin,
doxorubicin hydrochloride, aclarubicin hydrochloride,
bleomycin hydrochloride, peplomycin sulfate, vincristine
sulfate, vinblastine sulfate, irinotecan hydrochloride,
cyclophosphamide, melphalan, busulphan, thiotepa, procarbazine
hydrochloride, cisplatin, azathioprine, mercaptopurine,
tegafur, carmofur, cytarabine, methyltestosterone,
testosterone propionate, testosterone enanthate, mepitiostane,
fosfestol, chlormadinone acetate, leuprorelin acetate,
buserelin acetate and the like.

(19) hypolipidemic drug

clofibrate, ethyl 2-chloro-3-[4-(2-methyl-2-
phenylpropoxy)phenyl]propionate (Chem. Pharm. Bull, 38, 2792-

2796 (1990)), pravastatin, simvastatin, probucol, bezafibrate,

clinofibrate; nicomol, cholestyramine, dextran sulfate sodium
and the like,
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met odi | am ne, clem zol e, di phenyl pyrali ne,
nmet hoxyphenam ne, zo di sodi um cronogl ycat e,
tranilast, repirinast, am exanox, ibudil ast,
ketotifen, terfenadine, mequitazine, azelastine,
epi nastine, ozagrel hydrochloride, pranikast hydrate,
st mogasite ared axdant | ke, (24) cardiac 2s
t rans- bi oxocanphor, terephyllol, am nophyllin,
gt il dbifrra Ine  t ukdepardniae ,d glancamars, ume fodaemisone
am nophyl I'in, vesnarin, anrinone, pinobendan,
hydt eekbeeidme, chil oiplsnies inli gexbamateet PRTHP I n,
| anat osi de C, G strophanthin and the like. 117 (25)
cCRIREH FaRUE 0 XNIRRNSELN i Pl o epX 2 1Rz PR FEL Sone,
hexobendi ne, banet han, clonidi ne, nethyl dopa,
and }ik&. (26)vasoconstrictor s

d m ne,, dobutam ne, denopam ne and the like. (27)
t ARGAFONT AR hexanet honi um br oni de,

B S TESEN, AT SR e €SN cporie,
e R 0L 12T PRI 9L O SXAT e,
4 ) | N . . '
o 0L LD B VO 0] v i ) R e, s

Atdarcatd ¢ is levall orphan, nal orphine, nal oxone or
a a salt ?hereof and the Ilike. (30) fat-soluble vitamn

32)Vih@AHBpPekishafi N Al, vitam n AZ and retino

pal mtate

imipramine, clomipramine, noxiptiline, phenelzine,
amitriptyline hydrochloride, nortriptyline hydrochloride,
amoxapine, mianserin hydrochloride, maprotiline hydrochloride,
éulpiride, fluvoxamine maleate, trazodone hydrochloride and
the like.

(23) antiallergic drug

diphenhydramine, chlorpheniramine, tripelennamine,
metodilamine, clemizole, diphenylpyraline, methoxyphenamine,
disodium cromoglycate, tranilast, repirinast, amlexanox,
ibudilast, ketotifen, terfenadine, mequitazine, azelastine,
epinastine, ozagrel hydrochloride, pranlkast hydrate,
seratrbdast and the like.

(24) cardiac

trans-bioxocamphor, terephyllol, aminophyllin, etilefrine,
dopamine, dobutamine, denopamine, aminophyllin, vesnarin,
amrinone, pimobendan, ubidecarenone, digitoxin, digoxin,

methyldigoxin, lanatoside C, G-strophanthin and the like.
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<2> vitamin Divitamn D, Dz, D3r D4 and DS 20 <3>
vitam n E a-tocopherol, (3-tocopherol, y-tocopherol

S- tocopherol, dl-a-tocopherol nicotinate <4> vitamn
Kivitamn K1, K2, K3 and Ka <5> folic acid (vitamn
M and the like. (31) vitamn derivative 2s various
déebvavasedibdteortani ns, 'for exanple, vitam n D3
derivatives such as 5,6-trans-chol ecalciferol, 2,5-
hydy bsgetnt ecdl tiizzeh, tolbaiglinmxydieteendifer dbamethan,
the |like, vitam n DZ derivatives such as

ciopifinfs- BehbrhHePfer gnanaBenAdanfdethekdikes?)
antiasthmatic isoprenaline hydrochl oride, sal butanol
slf P atas otk epT hydrochlorlde terbutaline

| fate, tr to Jnol rochl ori tul obutero
R JRATRR (A EhG bt B o

rom de, he Ilne h drochl oride, ipratropium
b&gh|3§'95ﬁq§% qﬁ?ﬁﬁ e, qutroplun1bronide

ISR B RORNe BrphIREhER. {BRRP e, ccarazine,
cKeheblien. difﬂaeﬂag' GursaiPTEoY. %&él@ﬁgnﬁ%gsmfat .

T'he, ozagre

, qpq% one, prednisol one,
hy ocgﬁ?iggﬁ% eclnﬁétasone di propi onate and the
lHdi®utedd e, hg}ﬂﬁﬁ:ﬁﬁ Q:ﬂ—:t fac?fet%heéc 1he, glibenclamide,

pbl T aki uri a/'ani sch avoxate oride and

toNezdnkse, Iscd sl %&l%&f@ﬁ'%fo@lﬁ@&’ié’ﬁé glucagon,

cronoglycate and the |1 Ke. (35) therapeutic agent for
gBMRIIE, Il ip4ide di SI06h £6R1 009 FSAhER, metformin and the

chl or pheniram ne nal eate, alinmemazi ne
like.
(29) antinarcotié
levallorphan, nalorphine, naloxone or a salt thereof and the
like.
(30) fat-soluble vitamin
<1> vitamin A:vitamin A;, vitamin A; and retinol palmitate
<2> vitamin D:vitamin D, Dz, D3, Ds and Ds
'<3> vitamin E:a-tocopherol, B—tocopherol,.y—tocopherol, 5-
tocopherel, dl-a-tocopherol nicotinate |
<4> vitamin K:vitamin K;, K., K3 and K,
<5> folic acid (wvitamin M) and the like.
(31) vitamin derivative
various derivatives of vitamins, for example, vitamin D3
derivatives such as 5,6—trans-chole¢alciferql, 2,5-
hydroxycholecalciferol, 1l-a-hydroxycholecalciferol and the

like, vitamin D; derivatives such as 5, 6-trans-ergocalcifercl
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tartrate, clemastine fumarate, honochl orcyclizine zo

hydr ochl ori de, terfenadi ne, nequitazine and the |ike.

(36) hypertensive drug dopam ne, dobutam ne,

denopam ne, digitoxin, digoxin, methyldigoxin,

| anat osi de C, G strophanthin and the like. {37)
aflihee Pskdydroxi cam di aserine, negestrol acetate,

ni cerogolin, prostaglandins and the Iike. A conbined

usk Jofaritha stthretticve Conpound, or a salt thereof or a
prodrug thereof and a conbi nati on dru%-prOV|des 119
tilsepfrenadvinegy hafdregtslonite, Tiva ldodanstl v fahmontracaterol
Compound, a salt thereof and a prodrug thereof_ can be
hy@m@eborm atevhetatimei sultaton brimekeaninehtive
npound, or a salt thereof or g%gdrug t her eof . i
h}(%oq:h%%m@n stplokbpee pbtydreshteridan PECHRRFRGELNS
a ai nst _the above-nentioned, sepsis, tic
4%%%6@%6&&%@ TOMR o%gh%%bﬁée%&’%‘a‘s%%rlde'
I|ke (3) A broa e of Ihe eutlc effect can
’e‘?ﬁe’dz REFAAS v 0 LHEORE U JRT S o %%%‘a PREth Bromide,
ass C|a1 ion Wth vi ,_so,jnfection and
LR L ‘-’l’%l’f‘?%%@eubf %Feoa?h%nﬁw%ouna tganitast,
sal t. th reof_.or odr r eof
reif R A ‘nt%aulnqase@ SBEe £RF! 0B} G,
nhOV AL £ A nd MBI O £E 4P P BydE SR ide,

dt ioh i's”of
P, PR deEef”séfEﬁ] )\H%f%ﬁ%%&ﬁ@bné- Sgtédnisolone,
ereof or a prodru er eof , t he conbi nati on drug
yra%é&t dﬂétMéﬁééHﬂé“&fﬁf&ﬁlé:@aﬁé‘eand the like.
adn1n|strat|on object, or may be adm nistered with
(B37E tRch bpeenee afamtdess Yolllkiuria/anischuria
flavoxate hydrochloride and the like.
(34) atopic dermatitis
disodium cromoglycate and the like.
(35) therapeutic agent for allergic rhinitis
disodium cromoglycate, chlorpheniramine maleate, alimemazine
tartrate, clemastine fumarate, homochlorcyclizine
hydrochloride, terfenadine, mequitazine and the like.
(36) hypertensive drug
dopamine, dobutamine, denopamine, digitoxin, digoxin,
methyldigoxin, lanatoside C, G-strophanthin and the like.
(37) Others
hydroxicam, diaserine, megestrol acetate, nicerogolin,
prostaglandins and the like.

A combined use of the inventive Compound, or a salt

thereof or a prodrug thereof and a combination drug provides
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conmbi nation drug follows a clinical dose and can be 20
appropriately determ ned dependi ng on the
adm ni stration object, adm nistration route, disease,
conmbi nation and the |ike. The node of adm nistration
of the inventive Conpound, a salt thereof or a
tihe oflo Lowimyg eeffarids t he conbination drug is 25 not
particularly limted, as long as the inventive
{DonPhendose &l the horewitiore Lompenndy thetabt Eereqt and a
conmbi nation drug are conbined for adm nistration. ,
PIPITRD t HRehRee @An ik hrediprd Shantd csrl@rjdeinistration of

dependi ng on the kind of the conbinatiog 120 dru%dand thereof
theelnyRRCiYR CARAMIS, 1)2aBRLhi SPPEEPENOFF 3 Prodrug thereof.

B RELA0, S0 S b ol e 04T B0 B L
OB TS TRR RS HRP T o S T e ot Tt ne
IR RIS i dhes it AR aFL RSO Tosi ti on of
(o EE VR Shngtarhii Soeddt i BTl eved

| Y ERALALL A0Sy QAL e B e AL spAion With viral

a 1
%O'{]e I 0O conposition O t he present 1 nvention and a

irﬁpé{@ﬁ?l%ﬂdléﬂhe _Cﬁmpsi tion of the conbination drug,
y a sing

e adninistration route, (4) sinmultaneous
adm By aldfrPitd Whe kigidoofcid eparait ons cdigowed, or a
by separate preparation of the conposition of the
sall agfited NVENtd Prohd tHareBE cand Cal comb oapben tdoag, the
of the conbination drug, by different adm nistration
irvaHtEsse (COmpdurrl,Staggers=dr theteaf i an afptodrugi thisreof and
of preparations obtained by separate preparation of
tHeheontaimeasidr airwef drte firerssenf amyehimibrativhson the timing
phar maceut i cal
of the administration, or the inventive Compound, a salt

thereof or a prodrug therecof, and the combination drug may be
simultaneously administered to the administration object, or
may be administered with time differehce. The dose of the
combination drug follows a clinical dose and can be
appropriately determined depending on the administration

object, administration route, disease, combination and the

like.

The mode of administration of the inventive Compound, a
salt thereof or a prodrug. thereof and the combination drﬁg is
not particularly limited, as long as the inventive Compound, a
salt thereof or a prodrug thereof and the combination drug are

combined for administration. While the mode of such

administration varies.depending on the kind of the combination
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conposition of the conmbination drug, by different zo
admnistration routes (e.g., admnistration in the
order of the conposition of the present invention and
then a pharmaceutical conposition of the combination
in a reversed order, and the like). A
dEHQr ﬁﬁéeubecéik@onﬁ%u eXSHP e/ t hb) c@%%ﬁhﬂéﬁtél?ﬂgoﬁaé
2s low toxicity,and can be adm ni stered, saf el ¥
PSEW?FEbth‘ébt%b%ﬁin%h HA BANEPER, a‘F‘%%t%‘k%n%f ethg inventive

acceptabl e carrier, accor
£P |agd nd

arna ologlc Y
ﬂ‘é’a kn%v\ﬁag ‘%%r?% gPFe? BrpREreabhefse
t h t abl I i
cgrﬁla”g"g’%bér?&arl?%& GE Sfm fl e elS A SLfLrafTon of two xinas
oPS%Q%# 3t§§lgﬂ+§ 81§$@f%%e %élncé%pévg? Eaéfgﬁ of the
05 LG IS, Aol 48 Lo fedlcgtcicn
b
Cmﬁ‘ift%f?éﬂ%‘%%%ﬂ%%ﬁﬂ&%% B rErieren e
adiHICLE BRAOUS Yroutdlt 0(3Pecﬁﬁ@8§n§aﬁeﬁl écﬁmyswé@léﬂeof two
| esion. As the phar'macol ogically acceptable carri er

kiEdd| & Tfepd i WA WKt Dih&d B esdherdBL pttdatation of the
conp03|t|on of a io conbination drug, there are

coiits iiath W (S et | Ohadnt Mg adnd DIphdiehigeehtical
carriers as a material for the preparat-ion. Exanples

cduiperssiofi dm el flidshee xoingh Sl o ubfug,aiy,a dingles s and
disintegrators for solid preparations, and solvents,

adgdlnilstinatiing aicdde,suderddimgl tegesisy ddmimisttratsion of two
agents and soot hing agents for |iquid preparations.

ki @f rewgsgmrtyl oncomkaratiireth byadiipa nadse udpasation of the
antiseptics, antioxidants, coloring agents,

coypestidiens ofalider rastssent rﬁmmnmcng anger#t Pharmagrutical

li ke can be used appropriately in
composition of the combination drug, by different

administration routes, (5) time stagger administration of two
kinds of preparations obtained by separate preparation cf the
composition of the present invention and a pharmaceutical
composition of the combination drug, by different
administration routes (e.g., administration in the order of
the composition of the present invention and then a
pharmaceutical composition of the combination drug, or in a
reversed order, and the like).

| A pharmaceutical composition of the combination drug has
low toxicity and can be administered safely by admixing the
combination drug with, for example,ra pharmacologically
acceptable carrier according to a method known per se to give

a pharmaceutical compeosition, such as tablets (inclusive of
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sui tabl e ambunts. zo As the excipient, there are
mentioned, for exanple, |actose, sucrose, D nmannitol,
starch, corn starch, crystalline cellulose, |ight
anhydrous silicic acid and the like. As the |ubricant,
there are nmentioned, for exanple, magnesium stearate,
sogheioonsédatabketsahnd £hlihvecdatedi talchetgs, gpowdéers,
like. As the binder, there are nentioned, for exanple,
graysief) i aapsel sl osrclyatchar Hseof D papsnles), liquids,

dextrin, hydroxyp ropzlcellulose
lhy@¢bxgp$op§mmm@ﬁyt@é ¢g) osestapped release agents and the

pol yvi nyl pyrrolidone, starch, sucrose, gelatin,
1ikehyferl oTabser RRFERHGFRL h{® c@t 1 LFRRECaLJ| IRrERY Phe
like. As the disintegrator, there are nentlgus for
inbERYPROUS SQ‘QPWSWWI}MWW‘F{H’ Injection can
th | ul
o TRt pLr S eSS pe SaRReaiLarave pcpifansonsiy.
like., As th I th t d, f
i 1I5(‘?:1r?bt|‘% °r$$ﬁ%2‘?%g$ tf%( “z'f%oﬁgﬁ? i%%%%’;’d e(r)][e gl ycol ,
Va d,
MR ORS en S o T T o g i oobre sor
|
tl?:forﬁanntli‘?"ﬁ?i benzglfé It}é@]zoa &éd&f’% p‘l'é(%i%gﬂ?l&lj)y&P
chﬁB Jlfneth§zgé’| £ St ioddd & #¢Heventional
un1carbo he

umcitrate and the like. As t
nid Neler Adses ROt aRpcer {21 #6r exggepl €,

]
osurfactants such as stearyl triethanol am ne, sodi um
prepHdd t 194 f aERamrpdWsy 't hR_RFRID 1 MRI1UHIL 3T ihidras,t Nivbricants,

benzal koni um chl ori de, benzet honi um chl oride, glyceryl
b IR0 eAlE Sittkddiatdke; £dy iU | p et 3tP68Es S Uamd
s;f;ents, solubilizing aids, suspending agents, isotonic
agents and soothing agents for liquid preparations. Where
necessary, conventipnal‘additives such as antiseptics,
antioxidants, coloring agents,  sweeteners, absorbents,
moistening agents and the like can be used appropriately in
suitable amcunts.

As the excipient, there are mentioned, for example,
lactose, sucrose, D-mannitol, starch, corn starch, crystalline
cellulose, light anhydrous silicic acid and the like.

As the lubricant, there are mentioned, for example,
magnesium stearate, calcium stearate, talc, colloidal silica
and the like.

As the binder, there are mentioned, for example,
crystalline cellulose, saccharose, D-mannitol, dextrin,

hydroxypropylcellulose, hydroxypropylmethylcellulose,
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pol yvi nyl al cohol, polyvinyl pyrrolidone, zo

car boxynet hyl cel | ul ose sodi um nethyl cel | ul ose,

hydr oxynet hyl cel | ul ose, hydroxyet hyl cel | ul ose,

hydr oxypr opyl cel | ul ose and the like. As the isotonic
agent, there are nentioned, for exanple, glucose,

p91§9&9y1?§rr§9ﬂaaﬂéphé@éi’:@ﬁ, Qﬁ&f@éépeﬂepaﬁﬁﬂm tol zs
and the Tike. As the soothing agent, there are

mEEAYL68EUu1686, c¥aPbryme bEVZYE1 BhTOSO| sadihuhhandi ke like.
As the antiseptic, there are nmentioned, for exanple,
p- 128s oxlybediothesgratbos ot e cdre heeaylomédphbdy example,
phenet hyl al cohol, dehydroacetic acid, sorbic acid

shadchhechirbexyhsthiptcabiidssdantarboeyeeaihy leediludose, calcium,
for exanple, sulfite, ascorbic acid, a-tocopherol and

sodbumi kerbexthenhpl cobdiclat | brhvdooxypropybdet bulpee and the
conposition of the present invention, the amount of

like. conbi nation drug can be appropriately determn ned

dependi ng on the adm nistration object
adni AStEhe | 9ol Yenk e, thRte ke dRNEHNEG kL OB RKIER De

.adjusted as are the inventive Conpound, a_ salt therfof
injecable watRF u@tehebr PYeRALDPR ShYpoti tHJRLQFOL heSesame
resent invention and, a har.maceuti cal conposition of

Othe DIt ol HraiPHt 2R S M1 %%nbi nati on, the

COM S0t S S SRIPLARAS i e RURLIBRR! £l
S L AR T B PPl et penamnteor,
o5 Wi e an DS El e e, (001 8hceron,
té&é%ﬁa&gigﬁfhepa§gﬁﬁ&m'é§§b8ﬁ§9§fa§689um citrate and the like.

As the suspending agent, there are mentioned, for

example, surfactants such as stearyl triethanolamine, sodium
lauryl sulfate, lauryl aminopropionic acid, lecithin,
benzalkonium chloride, benzethonium chloride, glyceryl
monostearate and the like; hydrophilic polymers such as
polyvinyl alcohol, polyvinylpyrrolidone,
carboxymethylcellulose sodium, methylcellulose,
hydroxymethylcellulose, hydroxyethylcellulose,

hydroxypropylcellulose and the like.

As the isotonic agent, there are mentioned, for example,
glucose, D-sorbitol, sodium chloride, glycerine, D-mannitol

and the like.

As the soothing agent, there are mentioned, for example,

benzyl alcohol and the like.

As the antiseptic, there are mentioned, for example, p-
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in total. 20 The content of the additive, such as a
carrier, in the pharmaceutical conposition of the
conmbi nation drug varies depending on the formof the
preparation. It is generally about 1 - 99.99 w~,
preferably about 10 - 90 wt$, based on the

o&ﬁﬁ@ﬂ&@bh@@,!&h&@&ébutaﬁoﬁhabQW@yﬂidﬁﬁohﬁﬂﬂxﬁﬂéﬂdnhyﬁ alcohol,
e conbi nati on drug can be prepared by a nethod

dkhowmropeetse atiwvhi sbrbigeseidl hyd khewhigeeparation
process is used. Por exanple, a conbination drug can
be prRpathd antboandadR4 tieceusréenpestionedpgéoheexample,
with a dispersant (e.g., Tween 80 (ATLASPONDER, USA),
sHCOBDe ( Nh BEGrBHEMR CML S) - potgphaybénandgkheol ike.

car boxymet hyl cel | ul ose, sodlun1ar3|nate
hydr ofen opytemb hya cbon ufloee, igexdded bﬁdtbﬁeCPmR@81510n of

s stabilizing agent (e.g., ascorbic acid, sodi
tb9r9§§$¢ntelaﬁgnt;9@,|tk@)amguggrpgcggﬂtc?@blgatlon drug can

pol ysorbate 60, Macrogol and the lik %
b%o@ﬁBFPPE%ﬁbeégeﬁ?t?ﬁmﬁnedg@?E%F?h@g g h5h6|aaﬂanlﬁﬁsat1°n
ik t t . h
OIS ST EhF SRS G nRAIT Tl GLESRER 7Y BRGbLkeangRd can be
I t d h j id,
a& it e, Sal e SR teRt L 1Y BBt CA TS A L bFpBERE anct 2
% dro benzgate benzoi c aC|d nmet hyl par aben,
P{# %S$p @bERL - benzyl al cohol and the like), a

SOlkg)tbhl‘ége{h% u%&moﬁ%k al %%Cﬁﬁé hrﬁpr%%% ene‘p(g’]’l yc(sjlljtgl‘?d 2
PIEHROE A1 Mogiodd ofon, & tHEE "I PRERioh badpg are used in
cdﬁbfﬁb%&éﬁ0| @gcoﬁﬁ§§@n§fn@h@rcoﬁgyﬁ§ti¥ﬁn8ru§ fn the

veget abl e oi (e g., olive oil, sesane o

p%ﬁ%ﬁl Llclzorﬁé’éé‘l@iénaé‘f' the J:cbrKBin@h@n drug can be
appropriately determined depending on the administration
object, administration route, disease and the like. It is
generally about 0.01 - 100 wt%, preferably about 0.1 - 50 wt%,
more preferably about 0.5 - 20 wt%, based on the preparation
in total.

The content of the additive, such as a carrier, in the
pharmaceutical composition'of the combination drug varies
depending on the form of the preparation. It is generally
about 1 - 935.99 wt%, preferably about 10 - 90 wt%, based on
the preparation in total.

Pharmaceutical composition of the combination drug can
be prepared by a method known per se of which a generally
known preparation process is used.

For example, a combination drug can be prepared into an
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such as propylene glycol and the like to form an

oi | -based 20 injection fornulation. In addition, a

conmbi nation drug may be used instead of the inventive
Conpound, a salt thereof or a prodrug thereof to give
an emul sion conposition for injection of the present
atjneensi dnjezsidn vogethernuiahi endtapebeapt ofaced, bywaen 80
generally known nethod of conpressing a conbination
(ArLHSROWDERN HEH) 1 i BAO6P (MAKBRCCBEMREALS) g. poluetbgéene
sucrose, starch and the like), a disintegrant (e.g.,
géVapéh ceangumebhybGﬁ&l@laﬁ@,tﬁ@dlvmeyrghnanrb|nder

., starch, gum arabic, carboxymethyl cellul ose,

(e
hh@F?VYﬁ?PPE%W?th@@ﬁbluh?ﬁ?ox99¥55$9 ead| thestikad #he

Ilkel glidant (e.g., tal¢, magnesium stearate, 1fit d
skeby %ﬁw@n@ge@tyé%rgeooesaﬁab%ﬁeawﬂe)Sa lum pyrosulfite an

appropriate, followed by a s coatin roce e
cB8"F SFe} et par BERELERE nkgkpng BOLYAGHRAEEoffr HSERo8SL and

hi evi n ustained .release. Sueh 1 .ng

RRTTES) e s P SR "dain i Te ta o GG ERE

S A8 1 ek 551 A58, DACHOVABAIN ELFHAG: Sotassium

A LSRR T
acgje&ééli n@&‘ﬁ% f &M‘ e Qz‘ﬁ&a%gdimr&éw@nxnd the

copo acry Ic acrd and acrylit acid), a

18 (& % reséf*éfi@@r(eﬁh B “H}@ﬁbgﬁbéﬂgoéﬂé | bk8Yo2& acid,

approprlate e Is preparation for oral

Y 1 St A5 Orbf@;yyﬂ?a@éﬁé‘ﬁr Befiz2Pl dal&6hE6BSEnd the like), a

preparatlon or sust ai ned rel ease preparation. For
sENIP] BzeMhed, @, sms@lt 1 Yoé Biké P E§Thmné Oad nehé Obike) , a

drug may be formul ated al so as an oil - based or
solubilizing aid (e.g., propylene glycol, sucrose and the
like), a soothing agent (e.g., glucose, benzyl alcchol and the
like) and the like, or by dissolving, suspending or
emulsifying in a vegetable o0il (e.g., olive oil, sesame oil,
cottonseed oil, corn oil and the like) or a solubilizing aid
such as propylene glycol and the like to form an oil-based
injection formulatiocn.

In addition, a combination drug may be used instead of
the inventive Compound, a salt thereof or a prodrug thereof to
give an emulsion composition for injection of the present
invention.

An oral formulation can be produced by a generally known
method of compressing a combination drug with an addition of
an excipient (e.g., lactose, sucrose, starch ahd the like), a

disintegrant (e.g., starch, calcium carbonate and the like), a
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aqueous solid or sem-solid or liquid suppository by a
met hod 20 known per se. An oil-based suppository base
may, for exanple, be a higher fatty glyceride (e.qg.,
cocoa butter, WTEPSOL (DYNAM T NOBEL, Germany) and

the like), a mddle fatty acid (e.g., MYGYCL

bl RYNAM(E . HOBELtaCehimpyn apdbibe chrkexymethyl cellulose,
vegetable oil (e.g., sesanme oil, soybean. oil, )
pooirongeegyeirbl 2donrd hipdrbikikpyonmnd chdlnlpeeggnd the like)
appropriate. An aqueous base may, for exanple, be g
opobyelhykate (glycol tade, ampgopghivmestgryase,; BR4YgRhylene
aqueous gel base may, for exanple, be a natural gum
gaycelll 6DO8eaudr kthat Like) aasi APPTPBFyAEE, §H128V§Pigy a
126 polynmer and the |ike. Exanples of the . 3
cabbiagnprprenedkagynaPREdSeefeas EhepPBERPSE 8 PASKFIGY
sustai ned rel ease nicrocapsul e and tge Like. S Atiined
tegteai HOYMiEDeaBeSRLEFd€afFSR e PAN2FRLFYEPTr 8d3hY 2

nmet hod known per se, and fo exaqgl sust ai ned

rpdpatge THEPFRFHRO AR FOF 17 ‘Pﬁ’r?gv&%g [2] is

NG <Y RROBEREFRYS PRUACLORPepS Ry Lofer SALoss o g oRymethyl
cBomapse: ghufapaveraBia; 2laieBselpERvaR Ry Teng, aLyeol-
786580807 o Py CRR onEoFr  SE1 180T, RSt atl) phchiTacts @

h&%ﬁg%&é??gkﬂm%gﬁgﬁoEggwgﬁgse[g%tﬁﬁlb@bgchba&d& vyl

rug and preparation thereof, [2] a

c2Y$haba daﬁgkgﬂéesuEEgﬁéiégiﬁﬁdQEdeVQRbﬂMES|Gﬁﬂmany, a
preparati on of a conbination drug and preparation

CBESE?ﬁEr BRdmb8hadrstbli Bayal ahdbhetrylikueedld)qr omdyle (e.g..,
cavity rapid disintéegrator of a conbination
colcothar, titanium oxide and the like) as appropriate. The
preparation for oral administration may be either a rapid
release preparation or a sustained release preparation.

For example, when a suppository is produced, a
combination drug may be formulated also as an oil-based or
aqueous solid or semi-solid or liquid suppository by a method

known per se. An oil-based suppository base may, for example,

be a higher fatty glyceride {(e.g., cocoa butter, WITEPSOL

" (DYNAMIT NOBEL, Germany) and the like), a middle fatty acid

(e.g., MYGLYOL (DYNAMIT NOBEL, Germany) and the like), or a
vegetable oil (e.g., sesame oil, soybean oil, cottonseed o0il
and the like) and the like as appropriate. An aqueous base
may, for example, be a polyethylene glycols or a propylene
glycol, and an aqueous gel base may, for example, be a natural

gum, a cellulose derivative, a vinyl polymer, an acrylic
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drug and preparation thereof are concretely expl ai ned.
20 [1] Injection and preparation thereof An injection
contai ning a conmbination drug dissolved in water is
preferable. The injection may contain benzoate and/or
salicylate. The injection is obtained by dissolving

pBolhed ar& €RAbINAE|on drug and, where desired,
benzoate and/or salicylate in water. The salt of the

aboveEg®fpl e8edf bena oklbovetdentiionsdl suytatnedi delease
i ncludes, for exanple, alkali nmetal salts such 127 as
pseﬁanatlpntaaeludeandsthenedkeelaaaalmmgreaaphuhﬁtand the
salts such as cal cium magnesi um and the |i ke,
lakeonium salt, neglumine salt, and organic acid salt
such as tromethamol and the I|ke and the like. s The
conceht sastabned rhbeééﬁhmh%¥©%®P§Vh§ Fanthe prepared by a

ghectlon is about 0.5 to 50 w v~ referablg a
o0 kppwR DEheseoneldt FAF| eKRaBPlehe2peRsbatae nﬂ?a?ase

salicylate is preferabl

PpeRaERELPY Shewnopnwrhs. ¥‘ﬂﬂ%°‘l"h?‘écf?£”1ﬁa§95‘é‘%ﬁfg}3}1y formed

addi ti ves generally used for zo injections, such as a
aRq BAP1BFEeE8ENt (e.g., ascorbic acid, sodium

Bg{Si%i{éﬁﬁﬁandliggqgﬁéfé%%gb %fﬁﬁégninég glﬁﬁeParatlon for
of g ranteidere LR RO o e ek ﬁ’agﬁg tBh (805, powder,
ég%ﬁiédetgwg?éhe%£# %?Sﬁose §p€ﬁé'?9k@9e85 £epPeparation

ydr oxyprop extrin

hﬂé%%gﬂ Q%ﬁ?ﬁ 1 §O¥EE PG QLR 251 4. s§ﬁﬂb§ﬂt8¥§r9ﬁﬁd€he like,

a preservative (ethyl p-oxybenzoate,

%Egﬁﬁiﬁgagﬁdthénglﬁ@eof'fﬁé ,dpugol ubil'izer (e.g.
onc. g

yceri ne, neglum ne
In the following, [1] an injection of the combination

drug and preparation thereof, [2] a sustained release
preparation or a rapid release preparation of a combination
drug and preparation thereof, and [3] a sublingual tablet,
buccal or oral cavity rapid disintegrator of a combination
drug and preparation thereof are concretely explained.

{1] Injection and preparation thereof

An injection containing a combination drug dissolved in
water is preferable. The injection may contain benzoate

and/or salicylate.
The injection is obtained by dissolving both a

combination drug and, where desired, benzoate and/or

salicylate in water.

The salt of the above-mentioned benzoic acid and

salicylic acid includes, for example, alkali metal salts such
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and the like), a solubilizing aid (e.qg., propylene
gl ycol, 20 sucrose and the like), a soothing agent
(e.g., glucose, benzyl alcohol and the |ike) and the
| i ke as appropriate. These additives are added in a
proportion generally enployed for injections. The

abNEEGHLAN S8R b8 GRt #haeghdyl dk&50hYkavihot dattie m@Bal salts
conbl nat1 oh drug and, where desired, benzoate and/or

sSehi £¥! dheciand MAgHEs DERESSAT Yhet DEkaposemomitm os@lit ,
additives in water. These may be dissolved in any
meGTehihe Saltj t sl ecorgmaneraasdi satbnyechi amatromethamol and
production of injections. 128 The injectabl e agueous
tBO| Liken asdptkeéelhbéy heated and, in the sane manner
as with conventional injections, subjected to, for
exanpilee stecéhtzatiom of thé tcembonat hogyhdpre sty ghe
sterilization by heating and the like to provide an 0
inig¢ectonnissabbet | 0 Bctabb@ whubouBreberebby alout 3 to 2
preferably subjected to high pressure sterjlizatjon te i
w % he dilien gancertorateamsife the RD IR U POFGT SThifYipte 1s
30 mn. It may be 8repared into an antggac%e{ia%
prefexalhy 805 £ab0i¥/Fhn BRIBsRECEETAPHY cpat Gt FBnwf B} -
plural subdivided zo admnistratipns. %% Sust aj ne
r el eddte pkRIRFEIPR MY TAPFHLR e?é%%ﬁlv‘apée %?%f?g%ya%%ed for
. preparation thereof A sustained release, preparat]j g id
i RifF o1 oPar CBRER Ko7 ¥ ERRL b CORLRRRN FokCar L Lecorpic acid:
covered on d d wth a fjl is_f ] n uch
sGRYh GRrEp e AEDFG e e 1 4FY) &, BhFEEPEARE e g
the like, is. prefer . r a a,SUSt gbie¥zing agent
p?ih%ﬁﬁ&??ﬁe%%fa ?%ﬂg$%$ %ggltﬁgngg#gkfa?igﬁ once a day g
(éfb.Pr§i§%é$iﬁb, ethanol and the like), an isotonic agent
(e.g., sodium chloride, potassium chloride and the like), a
dispersing agent (e.g., hydroxypropylmethylcellulose, dextrin),
a pH adjusting agent (hydrdchloric acid, sodium hydroxide and
the like), a preservative (ethyl p-oxybenzoate, benzoic acid
and the like), a solubilizer (e.g., conc. glycerine, meglumine
and the like), a solubilizing aid (e.g., propylene glycol,
sucrose and the like), a soothing agent (e.g., glucose, bénzyl
alcohol and the like) and the like as appropriate. These
additives are added in a proportion generally employed for
injections.
The injection can be obtained by dissolving both the
combination drug and, where desired, benzoate and/or
salicylate, and where necessary, the above-mentioned additives

in water. These may be dissclved in any order in a suitable

manner as in conventional production of injections.
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The water-insoluble material to be used for the film

20 formng agent is, for exanple, cellul ose ethers

such as ethylcellul ose, butylcellulose and the |ike;

cellul ose esters such as cellul ose acetate, cellul ose

propi onate and the |like; polyvinyl esters such as

pol yvirRgl iagetatble poupsudylsoluittiymatie) mrefdteoly keeated and,
acrylic polyners such as acrylic 25 acid/ methacrylic

iacittlec spakynEnhneretby wikht baovghatenedpdhyeetions, subjected

et hoxyet hyl net hacryl at e/ ci nnanoet hyl

toet lacr pkampleni sbaklkyhzatdohabyyfalsresponynbigh pressure
pol yacrylic acid, polynmethacrylic acid, nethacrylic | .
sheirdlakkylion by beptipgeandpshe( ddkgyktolpgovide an injection.
met hacryl ate), pol ynmethacryl ate, polynethacrylic )
am deTheagnipeatrplenaanaeny apéutdpn| yrepreferably subjected

pol y(met hacrylic anhydride) and glychyI netEgcrylate
teoBeBnBFespHFe| BLPALL}ZEEdPRgPYsRepRIRM Phar AR SHefAPle.
%éoEudra it. RS-100Q, RL-100, RS-30D, RL-30D, s RL-PQ
183 iC d&ry Pafdmet®y I3 hdtifacr yl ate et hyl

th | at et ri met hyl ' hl or i I .
Eucr abf {MSXEPSOBF CREFRYI REPHAS: SRAt BRERBP LAt ppAbELon, so
| dthe. lik d_the_like; .
chitPor U RRR BONpbr Goanat o roBabe bron FofooR¥EhRosaRlivided
a&ﬁfn£§{§¥ﬁ90$99')) and the like) and io the Iike;
Waxeés suchas™ tarnauba wax, fatty acid glycerine
. ! : d
(Ef s B0 LAY RESL (oot OOk YeEpL bbb
pPRObYPRE ; BAVARG Peagngfondtﬁéesbeble group, which
shows pH dependent” swelling, 1s 1s preferable, and a

pol ynershevd e dNrdrddis S-epochebbe GhOYRin ¥hiehe
shows less swelling in an acidic range, such as in the

cShOaBEng balt cohbeha 56ni Aragheyt Eaveradgen demAndswih a film
the small intestine and large intestine, is

foref e addént, such as a water-insoluble material, a swellable

polymer and the like, is preferable. For example, a sustained

release preparation for oral administration once a day is

preferable.

The water-insoluble material to be used for the film
forming agent is, for example, cellulose ethers such as
ethylcellulose, butylcellulose and the like; cellulose esters
such as cellulose acetate, cellulose propionate and the like;
polyvinyl esters such as poly(vinyl acetate), poly(vinyl
butyrate) and the like; acrylic polymers such as acrylic
acid/methacrylic acid copolymer, methyl methacrylate copolymer,
ethoxyethyl methacrylate/cinnamoethyl methacrylate/aminoaikyl
methacrylate copolymer, polyacrylic acid, polymethacrylic acid,
methacrylic acid alkylamide copolymer, poly{methyl
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Exanpl es of the polynmer having an acidic dissociable
20 group, which shows pH dependent swelling, include
crosslinking type polyacrylic acid polyners such as
Car bomrer 934P, 940, 941, 974 P, 980, 1342 and the
l'i ke, polycarbophil, calcium polycarbophil (al
' oV I 9b1{fetkBOHY1LO) amide,
mEFH%$g§€a&§fiO%?f%%%ﬁﬂg%ggpggﬁ (%%fﬁgeing p?oducts 25 _
aﬂ%n%f?yf%@tﬁ@ﬁ]{]?@fé E88YBYhe LS, pold (dethacthbiti dehydride)
The filmformng agent to be used for the sustained .
ah&! §858i @y EPRsEhhPy TaYe f bopbBymenNt pa nt Achydr bphEhdragits
mat er1 al .~ Exanpl es of the hydrophilic material include
(238 PPhyBasE hantHess optipagi t yREal00g BLsL0®ur RE-38Pd RL-30D,
group such as pullulan, dextrin, alkali netal salt of
5 RBLBONI RSAPOd(atilylt herylibe pmotlyshoutthaersl #b eyl
hydroxy al kyl group or a carboxy al kyl group such as .
méyilaoxyba beyt cahé thykaymenium chloridé copolymer), Eudragit
hydr oxypropyl met hyl cel | ul ose, carboxynethylceliulos; d th
NEogdDmmebklyl Heeth&eryhetayehyl (gexglate copolymer) an ©
pol yvi nyl pyrrol i done, polyvinyl alcohol ol yet.hyl ene
1ikgcokndnthe hbike kehydregesatedt odist sach 83’ #ydzdgenated

wat er-insoluble material of the film form ng,agent .
c#okon GLbt & nad rEPERLE BREpAFEEPB 1ECabbunidoigolike) nd

et
oSORL oL 1S, o EOLERRY' YBFLoRRPRl Fokpyaaelh oster

filmforpng agent nmay further contain a hydrophilic
aﬁ%tgﬁ?aigk?n whi ch case the ss content of the

~hydrophil.ic materi f LLm forpmi e § Al acidi
nDre%gﬁaﬁh%b%ﬂ?féﬁsi?mﬁé&?h%?%fgrggpgmggoﬂ%v%ﬁ?oaabgﬁi e
40- ; p a bgHL Reukwdd®ing, i
offfos b o818, USLER Rt pHLcBpiRrsherbuaTEna, 1o
15 pféf@fggie§ L£43hi1 Y81 fler having an acidic dissociable group,
which shows less swelling in an acidic range, such as in the

stomach, but otherwise in a neutral range, such as in the

small intestine and large intestine, is preferable.

Examples of the polymer having an acidic dissociable
20 group, which shows pH-dependent swelling, include crosslinking
type polyacrylic acid polymers such as Carbomer 934P, 940, 941,
974p, 980, 1342 and the like, polycarbophil, calcium
polycarbophil (all mentioned above are the product of BF
Goodrich), HI-BIS-WAKO 103, 104, 105, 304 {(all being products
25 of Waco Pure Chemicals Industries, Ltd.) and the like.
The film forming agent to be used forlthe sustained
release preparation may further contain a hydrophilic material.

Examples of the hydrophilic material include
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the filmform ng agent conposition wherein the sol vent
(e.g., 20 water, |ower alcohol such as nethanol,

et hanol and the |ike) has been renoved fromthe film
formng liquid agent.. A sustained release preparation

i s produced by preparlng a core containing a drug and
pedgisiakg hialrd deas wiptiingaddye havtingaa sullfurdcniaegd gggiug such
agent prepared by dissolving by heating or 25

adi gmdllvilag,odeditspier, siaddaln meselvenfltaof alginic acid and
wat er-i nsoluble material, a swellable polynmer and the
thiekdikes gedyseachayidesnbagiad Behoy@roxy pléydr SLogp or a
of core containing a drug 131 The form_of _the core
ceshrAYNRAEYE JreyP( BEEhi agf hYATroXyREOPYES e N&Pﬁer

referred to as a core) to be coated with i
hﬁéﬁﬁ#ﬁ@rag&ﬁmet§YA6ﬁla&AP§8u|SﬁFPOFNWPFQJ Cﬁ&}“gbse sodium
f bl t ticl e
agéﬁﬁ%%?;éﬁe,2hgﬁgabﬂsilﬁiés%ﬁe524§§%nwﬁ@ FRA1dons  polyvinyl
t I d l,e th

aJephiply cBoi v aRhs STUCBLorBrabRy daks: 150 too O

2, 000 ef I t .500 b 0

The csﬂé CRRERBL pE L ERE v ab " 1 iEP1k18 Rk ehaglO0F the £iln
LOeFQr exanﬁ'galﬁe?rggleﬁsgléﬁg Wi GRS iabl®out 30

f8§%%59eﬁ9§ blﬁ ers I'Ssintegrators, rlcants

téthbL£Z§b§ VZ BEE%EF ggzegugke@%e@otQBW%% 80§ (w/w),

rusion gr bed granulation an

d ophe t re 2nio h
mbpé %kééerzﬁiy PHGLEOTDCRE Tob, 1Ry oY Fhe leciterkof the

s&&ﬂﬂ%hl@DbSI¥ﬂE§f§§aQbMu€b9UEo3beﬁtaB@Qt (WOw){ Wptleferably

Exanpl es of exci pient to be contained in the core
abfgtugdersagphaki des sueh) as Bwer PEEm FOLhOAG, agent may

fﬂ?EE;LOL;ntain a hydrophilic material, in which case the
content of the hydrophilic material for film forming agent is
not more than about 50% (w/w), preferably about 5 to about 40%
(w/w), more preferably about 5 to about 35% (w/w). As used
herein, the-above—mentioned $ {w/w) is a weight % relative to
the film forming agent composition wherein the solvent (e.qg.,
water, lower alcchol such as methanol, ethanol and the like)
has been removed from the film forming liquid agent.

A sustained release preparation is produced by preparing
a core containing a drug and coating the resulting core with a
film forming liquid agent prepared by dissolving by heating or
dissolving or dispersing in a solvent a water—insoluble
material, a swellable polymer and the like, as exemplarily
mentioned below.

I. Preparation of core containing a drug
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gl ucose and the |like, starch, crystalline cellul ose,

cal cium - 20 phosphate, corn starch and the like. O

these, crystalline cellulose and corn starch are
preferable. Exanpl es of the binder include polyvinyl

al cohol , hydroxypropyl cel | ul ose, polyethyl ene glycol,

pol yvirhgl fiprmobifdohe, cPrear oohtak68nggandangbi(bereinafter
gelatin, 2s starch and the |ike. Exanples of the
sdmstmmegraumplyncbﬂderedatboaynethykeéltglbgeceat@ﬁuwﬂth a

EC&O05), crosscarnellose sodium (Ac-Di -Sol),
filosEpkmikad pORRUi A9l poEr BRrEsAElAEtYodpBIEEBNePUL| & 1S
substituted. hy droxgpropylcellulose (L-HPC) 132 and
praéerpkdy EprmpdséntayBrbkypLepyPEEh apogkanules, subtilized
pol yvi nyl pyrrolidone and | ow substituted
gﬁ?HPé?ﬁpEBByFEEIFakﬁse are preferable. Exanples of the

ragnelngih Che: 3Tt 4 aRBOPnGo AIAD AT €1 HORahL1agey oranules,
I of th b | ud |
tgﬁgn?ﬁggﬁﬁkgargigh%|ééggn %E§°§t§BP§F§§ %%ipe goMEOHSO to
h t g
20808 iRurofe BEFEEEREHErphout; B00nmor RS A0 .
core £A0 p&.8l 59 pB@ odsgS%€e§ ¢ 1@QPV ré&ucF%on method.

nment i oned ™ pr oduc |on exanple, rolling

rOF 304LA i@n ﬁhﬁkﬁFnég ﬁ&&gdoﬁ& §qﬂﬂéﬁfg ékéyﬂﬁbﬁﬁﬁi binders,

an —exct prent ri cant an I ke 1s added by
d§§Pﬁ£e?9£Eb?§S 1M®ti€a§9éayéﬂabﬁlbteﬁsraﬂaSQEEVElen and

suitable sol vent such as wafer, |ower alcohol (e.g.

s} depol . t 8t hapobxehdsibe étgﬁﬁlbﬁléﬁﬁ €hai b kedopedn

inert carrier particles to be the center of the core,

gfalala€06h i &9d MEh&ODik&. f | ui di zed bed coating nethod
or a nelt granul ating nethod. Exanples of the inert

carrietie @aldicoetemic!sfietidoserpr pasiedut ronbstor abeut 95%
| act ose, starch,

(w/w), preferably about 5.0 to about B80% (w/w), more
preferably about 30 to about 70% (w/w).

Examples of the excipient to be contained in the core
include saccharides such as sucrose, lactose, mannitol,
glucose and the like, starch, crystalline bellulose, calcium
phosphate, corn starch and the like. Of these, crystalline
cellulose and corn starch are preferable.

Examples of the binder include polyvinyl alcohol,
hydroxypropylcellulose, polyethylene glycol, |
polyvinylpyrrolidone, Pluronic Fé68, gum arabic, gelatin,
stérch and the like. Examples of the disintegrator include

carboxymethylcellulose calcium (ECG505), crosscarmellose

.sodium (Ac-Di-Sol)}, crosslinked polyvinylpyrrolidone

(Crospovidone), low substituted hydroxypropylcellulose (L-HPC)
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crystalline cellul ose and waxes, which preferably has
an 20 average particle size of about 100 mto about
1,500 m To separate the drug contained in the core
fromthe film formng agent, the surface of the core
may be coated with a protective agent. Exanples of

abdiec g of £6d | Ve ragerisd, NElyde xypiepyilesarenbsened

hydrophilic material, water-insoluble zs material and

$D@vin Aolivony dettioe agsstityretferably
SRt

p ene glycol, polysaccharides having a hydroxy
hpd Kyt yp O Eic el 1 il ot oy o kit ragvJoaup, - Epvaump Ligise fodt dibley
ydr oxypr opyl net hyl cel | ul ose and )
1yl cseytp raxpy | axed duil a0sieorarpr 8 tuiserl . 1rihldide dtakes veagnesium
agent may contain, as a stabilizer, an acid such as
steatare camtithonjamic salts thersefc and ExanRiRy @t the
acid, malefic acid and the |like, and a | ubricant su%p 1
lusricant amblure pdderethineene HELyok Al Vdigehlte i s Bxamp-Les
used, the s amount to be coated is about 1 to abouf, = ... ...
ofl hq wtabikizgre g iudemrids sWhmitargR e vjcier c*
nore preferably about 2 to abou 8~ (W . rel atiyve .
aqif 4 RUGHHELC Bl et i aa%@n I'taa]r%%vgc%’a‘i e%n%yt%e like.
typi cal coating nethaod. Specificall the pno lyve
agentThes co%5 ks é‘?ls%ég%‘?ﬁad‘iﬁcgoﬁéesd‘*eos {%'-le'le‘EE gaf)é%‘y y
a fluidjzed bed coat.i t had n i ng
i 8 (IR LOTo T o Ol (ot 1 Tk o
agent The cgre obtained in i | $nd
OZRARE W ST (00 1 15 qor et o aleig g =
LS NG DS add Ge 4 580! Nidd Be P& Doportions

exqlinient &, 5F or enent 1 oned Wat er - | nsol

B iy S ML g yomtapr g mont
aé”dﬁ%gfv'fgher alcohol (e.g., methanol, ethanol and the like)
and the like on an inert carrier particles to be the center of
the core, a pan coating method, a fluidized bed coating method
or a melt granulating method. Examples of the inert carrier
particle include those prepared from sucrose, lactose, starch,
crystalline cellulose and waxes, which preferably hés an
average particle size of about 100 pm to about 1,500 pm.

To separate the drug contained in the core from the film
forming agent, the surface of the core may be coated with a
protective agent. Examples of the protective agent include
the aforementioned hydrophilic material, water-insoluble
material and the like. As the protective agent, preferably
polyetﬁylene glycol, polysaccharides having a hydroxy alkyl
group or a carboxy alkyl group, more preferably

hydroxypropylmethylcellulose and hydroxypropylcellulose are
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For coating a filmformng liquid agent to a core, for
20 exanple, a spray coating nethod and the |ike can be

enpl oyed. The conposition ratio of the

wat er -i nsol ubl e material, swellable polyner or

hydrophilic material in the filmformng |[|iquid agent
uis@ds Ui Tiad | iyr sled €t 1 é eglyenic hmd hadoritieei corderd ofabihider, an
conmponent of the coating fil mbecones the
aafidr enenht asnedrtabicoated; . cTheicoatidg awoanniof athd,
filmformng agent is about 1 to about 90g (wWw),
fpmetécabtyd, abaleis aocidband the [ike), andppelubricant such
preferably about 5 to 35% (ww), relative to the core
ag3flalexahdsthe bikehe Wen ithe a:mﬂctoﬁvq)raﬁ%ﬁ w% used, the

agent). As the solvent for the filmformng I|i
aag@ﬁt tﬂab@rCoahﬁdoigaﬁb@u§olv5ﬁt%b%Bh B%%uéﬂdwbboﬁéeferably

in a mxture of the The n1X|n§ ra
a?%‘éei/B?g%ﬂﬁ?‘étslaﬁ)%eh‘t’/w?/veu'@ﬂ{-‘er%%ﬁ*r% Ly “GhPBE Znfio about
% ? ﬁanlc a sol vent En the m xture can vary wthin
héw{w ger%$aﬁlY% 4908 eWRPER-is preferably 1 to about

Sirt. U SLORRLEER 50t PPttt bt A Sikvpigal coating
R0 1o SR 1o e 1Y Pt e gt 60 Bk,
@%ﬁhm%até‘d byt Vi@ d&?ﬁé"ﬁ;?”&' H‘&Jgi%@ b%&“@éa@hh@nﬁgﬁhod, a

as acetone an acet oni

I | e d the Iik d.
P! 95 LT nBAN, eat cPheri gond the 11 ke ars use

ower alc 'S preferable

12l C@&Q&;b ! Ay £ | SORE OPYER 24 CRNDR %ﬁn%%?&ﬁ@” y

prefera Water and a 1s m xture of and an

Or ganite SUMEVLESiET 81 by AESbrdnt Poi$édl VENi sOfoated with
the filmformng agent. Were necessary, the film

a TOr 1M NEb Hh Ok AL Bgeid é@é{nﬁgﬂfégb«ih:@d‘ B¢ diss6lvesg by heating
tartaric aC|d citric acid, succinic acid, fumaric

oG ks ot fig C‘oﬁCd:Uspersn.ng in a solvent the aforementioned
water-insoluble material, a pH-dependent swellable polymer,
and a hydrophilic material to provide a sustained release
preparation.

For coating a film forming liquid agent to a core, for
example, a spray coating method and the like can be employed.

The composition ratio of the water-insoluble material,
swellable polymer or hydrophilic material in the film forming
liquid agent is suitably determined such that the coﬁtent'of
each component of the coating film becomes the aforementioned
content.

The coating amount of the film forming agent is about 1
to about 90% (w/w); preferably about 5 to about 50% (w/w),

more preferably about 5 to 35% {(w/w), relative to the core
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and the like for the stabilization of the filmformng
liquid 20 agent. Wien spray coating is enployed, the
net hod follows a conventional coating nmethod, which
is specifically spray coating of a filmform ng
liquid agent to the core by, for exanple, a fluidized

(eed1geatlkng fMehbodoatdipgnameahtngfnprbedcavandgthe) .
i ke. Where necessary, talc, titani um oxide,
magnegsughst eallekatr €akcthen §idmr Abemihgghtiquhdydgens, water
silicic acid and the |like nmay be added as a
ahdbbirgantc andvghyeeranebef asey atpdeesredin a mlxture of the
hydrogenat ed castor oil, triethyl citrate, 135 cety
baktbohdlhe stiaiyg rathhol watrelr f dreganie S%hve%% a&%%@h%sratlo)
a plasticizer. After coatln% of a filmformng agent,

5 ofinwahersanti theagsganigch golvans aﬁdthﬁemPFﬁErﬁaﬁaBevary

added as necessary. s A rapid rel ease preparat
whthan| thei gapgsl ati énto éQS%enEhbﬁh éﬁupgﬁgﬁrahgyt feto about

like) or a solid (particles, pill tabl et and t 1
3Pk ke)Thanp¥ERREC o @l Vel 1§ StehtFH egent® MY P%rtlcu ar

arenteral administratio h as |9Lect| b?@d
limitafigp agr dohgedS Wt 1338E¥F§ngé gl FERTT 3R 4GaRt

d t I
maPepSR Dt | FP A G Al wcrona%é"%dﬂe 53R 75 getrt ateools
t
10 ofhd? Fikehang 3%8%%9‘5& < SRRPEL AL B Hitohol and the like,

169887 L £0ah8n85 gpggg;g§se&$e ggagggbg@gkgy Heefohitrile,

cﬁigpé ?%ﬁonmééFgQEneSHﬁLSEEdéoaﬂaytﬁérﬁhﬁélﬁ&e used of

oh ‘as 'S onventionally enpl oyed
tRes&. fé&é?ogﬂEoﬁei §spﬁ§99é§&b98 afRdoetayamaieohbheand

exci pi ent r the oral solid preparatlon
isopropyl alcohol are particularly preferable. Water and a
15 mixture of water and an organic solvent is preferably used as
a solvent of the film forming agent. Where necessary, the
film forming liquid agent may contain an acid such as tartaric
acid, citric acid, succinic acid, fumaric acid, maleic acid
-and the like for the stabilization of the film forming liquid
20 agent.

When spray coating is employed, the method follows a
conventional coating method, which is specifically spray
coating of a film forming liquid agent to the core by, for
example, a fluidized bed ccating method, a pan coating method

25 and the like. Where necessary, talc, titanium oxide,
magnesium étearate, calcium stearate, light anhydrous silicic

acid and the like may be added as a lubricant, and glycerine

fatty acid ester, hydrogenated castor oil, triethyl citrate,
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i ncludes | actose, starch, corn starch, crystalline
cellul ose 20 (Asahi Kasei Corporation, Avicel PH101
and the |ike), powder sugar, granul ated sugar,
mannitol, |ight anhydrous silicic acid, magnesium
carbonate, cal cium carbonate, L-cysteine and the

cEEéQ alkehenablsy a5 atabablapddmene tokeandyt be added as a
[ These exci pi énts may be used al one or in

ptaBsRieakiedn. The 2s content of the excipient is, for
exanpl e, about 4.5 to about 99.4 ww-, preferably

about AZ@etr0cabeihg98fSawfivdm formingr efienébl gnabobisgetic
to about 97 ww$, relative to the total anount of the
agaptdsuehease tpiepandt the. 1186 fhy beugddedt est ngFeshary -

rapid. release preparation is appropriately

5 det er Ai mepifir orleheer pngpavhtabounay. bet 8 abaudid ®§$lutlon,
preferably about 1 to about 60%, relative to the tota
Saﬁpansloh,thgmﬂappd eode 4be ﬁﬁéﬁdmﬂncﬁ1SQ#%Nm%P%#ﬁ%CleS: pill,

Eld rel ease preparation is an oral solid 4
tpb pﬁranﬂoﬁhe|ﬂl@@herdWhyl%om@a9ﬁ%laa@méph§%5¢%}%? §%ent, an

addition to the above-nentioned conponents. %ng d th
acparpBtegndi adpgnasbraraenruagephy Py as injection and the

car boxynet hyl cel |, ul ose manuf act ur ed

by CGot
1ykRuhfre EéEQSOB}thCP5§§é5?ﬂ€?Igégepotgoapuﬁgfgt for oral
Asahi Kasei, Corporation, Actisol), Crospovidone
10 a@%l@lStEBFFSBne CL, BASF), |ow substituted

A AP .
§§h5%3n5§§g§§g]8%5 %¥o }E sh %EEF&%HEH ?%Pg%ﬁq Yarriers,

aéﬁf@ivggs g?&g?é%&heg) hé?glhgftEkk%om@@&m@éagﬂhﬁly

one cap ab nt egr tlng granul es by wat er

réPéPLQB!QB a%“@hléggl EQﬁ nSoﬁvEﬁ%ﬂBﬁbllbehﬁﬁan1thhe field
active ingredient con tituting the core and an

15 of preparation. The excipient for a preparation is not
subject to any particular limitation as long as it is
conventionally employed as an excipient for a preparation.
For example, the excipient for the oral solid preparation
includes lactose, starch, corn starch, crystalline cellulose

20 (Asahi Kasei Corporation, Avicel PH101 and the like), powder
sugar, granulated sugar, mannitol, light anhydrous silicic
acid, magnesium carbonate, calcium carbonate, L-cysteine and
the like, preferably corn starch and mannitol and the like.
These excipients may be used alone or in combination. The

25 content of the excipient is, for example, about 4.5 to about
99.4 w/w%, preferably about 20 to about 98.5 w/w%, more
preferably about 30 to about 97 w/w%, relative to the total

amount of the rapid release preparation.
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exci pi ent upon contact with water and the |ike can be
used. 20 These disintegrators can be used alone or in
conbi nation. The anount of the disintegrator is
appropriately determ ned depending on the kind of the
conmbi nation drug to be used and anount thereof,
desi griThd dtheg resirdasd: riegddreaatrapi ik tdesd ikepadation is
general |y about 0.05 to about 30 ww-, preferably
AP TIATR by tdetayminers o, the| range ab atmt cﬂaﬁ to about
amount of the rapid release preparation. Wen the
i Prefemkl prainutatl die iabalit A, d@lative to the total
pre aratlon the oral solid preparatjon may further

 PT By napighdialiedse PRIRAERAEL ment i oned
conpo t|on routi.ne %letlves used for solid

or eparitaTort h TdeHHEh e %%plpe%eaﬁrattw& a&d.aﬂ \?éfal solid

RN Ca i R B BB L acesvion
I I I b I

ISt g s et e thize;

d§.51ntfzkgg'r.% taﬁ C%cg.ludeﬁ%lai L%L%erb% : Clté: AL gﬁ?ﬂlgge

St ear at’e, ous si

(ATt B Gé%%%%h&%&uhl Swdasiant (&ddscarmellose

ani oni c sur ant such as sodi’um 1o “al kyl sulfate an

sbBguld Ke. gnonA%QﬂhCK%%b&aﬁb%@bré%fa% a3ctisol), Crospovidone
polyoxyethylene fatty acid ester and

(BOLY oxyethvbaaesdr behar) ,f alhy sttt iesitey _
pol yoxyet hyl ene cast or oi | derivative and the IiKke,

hgddokprbbkerelautoker i(Baiagetisu €hemicadntheti ¢.td. ),
color, caranel, iron oxide red, titani um oxide,

carboklawithy)l, starshe(Maneaeandr Yhemicanr igaukstls. ¢o. ,altd. ),

sweetener, flavor and the like), an absorbent, an
sadiumeptirbpxgmebhgil estagchgdnanufactareds byt KimagentSangyo,

and the like. As the stabilizer, an organic acid such
Egprobebari paatidllyi &r staachd,(PS€SccAsahiafagei Corporation)
and the like. For example, one capable of disintegrating
granules by water absorption, swelling, forming a channel
between the active ingredient constituting the core and an
excipient upon contact with water and the like can be used.
These disintegrators can be used alone or in combination. The
amount of the disintegrator is appropriately determined
depending on the kind of the combination drug to be used and
amount therecf, design of the release preparation and the like.
It is generally about 0.05 to about 30 w/w%, preferably about
0.5 to about 15 w/w%, relative to the total amount of the
rapid release preparation.

When the rapid release preparation is an oral solid

preparation, the oral solid preparation may further contain,
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fumaric acid and the |ike my be added. 20'Exanples of
t he above-nenti oned binder preferably include

hydr oxypr opyl cel | ul ose, pol yethyl ene gl ycol,
pol yvi nyl pyrrol i done and the like. The rapid rel ease
preparati on can be prepared based on the conventiona

11T S 8 o rd e gTEEHD b b doye -Miet igprest hcaofpd e i @y, routine
af orenenti oned conponents, and where necessary,
additt hess kneadli frige aswdl fabrpw ep r Atieora oy elemsmd ondgamples of
m xi ng can be perforned by a conventional nethod,
t s st Ivexi g L udve sl i mndemnd( @ & | i RECTSFociFe b3l 1y, gum
for exanple, when a rapid rel ease 138 preparatjon is
afafrie pawder partitylael nlese s dwdrpmaorprcehlulose,
uni ver sal kneader (manufactured by Hata Tekkosho), a
hydmwmymww&mswwqm@ﬁ&%&&%%
and the like are used for nixhg%i which |s foliowed
POV R HG danswe (Pl Bidanys S tgrdh A e 1ike), a

e e o ation andthe {1 kg enb®iBhYSebitere, calc,

L 8 SRS St el 7! pase PrBALAY Sy B, perosin)),
ti h bt ai ned I

o DS, (18, AR, T e ATy 5o

a#¥ﬁ¥¥%f¥égé.éﬂ&‘?ﬂg‘¥f¥g fﬁqniﬁ iﬁp%ﬁﬂg%$ﬂ¥ﬁg€ dién as

€ according to a corfventi onal™ et may be

pog.g)r‘gxmeg::h 180 S #TH r\'}‘agc?igfléﬁté}f @hdoBbh.?@t?ckethylenesorbitan

at1on 1nt ternatively, ey nmay be

fa@’é:%p%_rcﬁ‘a ie@t‘éﬂ( ?Jl%}cﬁ:ﬁ' fAHd Wudtir Jial dérivative and
a :

ni stration g.>, granule, subtilized granul e,

tHeahlifle, aGRPTMeL 18Nt e |ddriafy A g of . Al opgthetic

Wi th excipient for preparation and the |ike as
cARR, ORMEIrANR 1, THE Ok i d¥ efad At i iame woinlkey teibéflavins),

granul es or subtilized granules
where necessary, a corrigent {(e.g., a sweetener, flavor and
the like), an absorbent, an antiseptic, a moistening agent, an
antistatic agent and the like. As the stabilizer, an organic
acid such as tartaric acid, citric acid, succinic acid,
fumaric acid and the like may be added.

Examples of the above-mentioned binder preferably
include hydroxypropylcellulose, polyethylene glycel,
polyvinylpyrrolidone and the like.

The rapid release preparation can be prepared based on
the conventional preparation method,rby mixing each of the
aforementioned components, and where necessary, further
kneading and forming. The above-mentioned mixing can be

performed by a conventional method, such as mixing, kneading

and the like. Specifically, for example, when a rapid release
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and filled in a single capsule and the like to give a

20 preparation for oral admnistration. [3] A

subl i ngual tablet, buccal or oral cavity rapid

di si ntegrator and preparation thereof The sublingua

tabl et, buccal preparation and oral cavity rapid
piepambégoat as faymed ansol pdrpicpasat roNeskdlsads gragulator, a
tabl et and the |ike or an oral cavity mucous nenbrane_ .
vadiesised knsblder ((manmfachyredebyubeitagkgkkoghody, a fluidized
buccal or oral cavity rapid disintegrator, a )

bede garaulahozofDaioi H§oxresnEPEROTAS 18P g 28] thesdiks are
excipient is preferable. It _may coptain au&iILaH

uggeh fogsmaxpingri ¥RAch af foddoHrE RyeArany ﬁﬁ&Papﬁﬁlﬁst

oS Bl st PSS BLE RO UIED B AL 4 ehe 1ike,
CBLSRYR 2 bl STy HeL U RS RhobaBiSh OSP4 core o
e SRR TR SR g i

Pt 86, PAPYATELPhpg! BLED-LIBL ErGephkastea, rotease

P53 OH G AU TR LB g, el um

ar at e, col l1ca and the |

Ameékhse§eéh%rgaseg§igﬁ&%&ﬁgeasepaea@ec9&@9@@@ki%hlbqang with

are prefera Exanpl es of the isotonic agent

ahnekudsisndi ¥Bxchl griparadidfosAd thecloxe adediidial to a
sorbitol, lactose, saccharose, glycerine, urea and the

cbh¥ent18nRar hbeHbar | ¥hBgNRAkyObei adpfafistabied sExaitbesously
of the hydrophilic carrier include swellable

ohydt opptibfiatabtinghssteHehonsiatysvallki.neAteétnabieely, they

et hyl cel | ul ose, crosslinked polyvinylpyrrolidone,
méyobé ppbydredsiacbi ai eingild, psepaeation for oral
administration (e.g., granule, subtilized granule, tablet,
capsule and the like) as they are or along with excipient for
preparation and the like as appropriate. The both
preparations are converted to granules or subtilized granules
and filled in a single capsule and the like to give a
preparation for oral administration.

[3] A sublingual tablet, buccal or oral cavity rapid
disintegrator and preparation thereof

The sublingual tablet, buccal preparation and oral

cavity rapid disintegrator may be a solid pfeparation such as
tablet and the like or an oral cavity mucous membrane adhesion
tablet (film).

As the sublingual tablet, buccal or oral cavity rapid

disintegrator, a preparation ¢ontaining a combination drug and
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aci d, dical ci um phosphate, cal cium carbonate and the

i ke, 20 particularly crystalline cellulose (e.g.,

m crocrystalline cellulose and the like) is

preferable. Exanples of the water dispersible polyner

include gum (e.g., gumtragacanth, acacia gum guar
angem;i palegitnatse prefgrabledi bt algynabelainepfidiaries such

derivative (e.g., nethylcellul ose,

ascar BowoyrieEnt, celnl diseteonizs agemtox pdmdcesildicosarrier, a
hydr oxypr opyl cel | ul ose,
waltpdr SiiEmeasibdet PRLyseryl @séjtab@éla?ﬁqq anghithe ddk§ol eFor

st arch, ol yacrylic acid (e.g., carbaomer
eaﬁm }i#@tolﬁg:rl;ﬂ% anfc ﬁ@hanssﬂyhlﬂﬂva%@é}ﬂi QYpolﬁyéthﬁ&Pgﬁé‘trm
pol yvi nyl pyrrol i done, 140 carbofi|
oragcéwsépgexﬁalm £8%d Vahd VEnd & Ske, %\M‘%ﬁ YEF&PXPeRce

BRAS RS U T o Y ine
| | h
F’."kfé ' ”ffi#f 81 2Ry 20RSEE ?‘fg}%&%@ﬁdg SHilpid | 2 il
LaBESpgy ng %fﬁsggé‘?%m??’f@w? ‘ %’a‘”’f@hatl Y%Clﬁ“i?‘%aai}l‘”"se'
1@8@' %f g)%%atsqll §e05RLG & ﬁheglmqwe ESQ4bYEE of the

ulfi e and the partlc y, citric acid and

lu??%?gpkc agh! d@éﬁg&h@gﬁhﬁbhﬁedfﬁtghedﬁﬂﬂﬂdﬂﬂéﬂearate, tale,

ucca oral cavity rapld di si nt egrator
coﬁﬁB;BSlp%QQE%ﬁdaﬁﬁ Fhe NG ka, CPalitidhiit 19F wGghiebivan stearate

excl ptent by a nmethod known per se. Where desired, the

an@beyue1pRakL103ed jduX hreabireFesdlleds Bxhmplesant, the isotonic
isotonic agent, a hydrophilic carrier, a water

aghspensibloe @@Hﬁﬁﬁfchaomid&ta@BUduye,ifnuﬁtmsau;mannltol
agent, a sweetener, an antiseptic and the |ike may be

sogbitalnedachblser, Eh&bhgrbhe,a@myeenmneﬂnunha and the like,
conponents sinultaneously or with tinme staggering, the
paktitulerliys maamiasdi ds prefedalrider Bxempues pé §hee
subl i ngual tablet,
hydrophlllc carrier include swellable hydrophilic carriers
such as crystalline cellulose, ethylcellulose, crosslinked
polyvinylpyrrolidone, light anhydrous silicic acid, silicic
acid, dicalcium phosphate, calcium carbonate and the like,
particularly crystalline cellulose (e.g., microcrystalline
cellulose and the like) is preferable. Examples of the water
dispersible polymer include gum (e.g., gum tragacanth, acacia
gum, guar gum), alginate (e.g., sodium alginate), cellulose
derivative (e.g., methylcellulose, carboxymethylcellulose,
hydroxymethylcellulose, hydroxypropylcellulose,
hydroxypropylmethylcellulose), gelatin, water-soluble starch,
polyacrylic acid (e.g., carbomer), polymethacrylic acid,

polyvinyl alcohol, polyethylene glycol, polyvinylpyrrolidone,
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buccal tablet or oral cavity rapid disintegrating

tablet. To 20 achieve a suitable hardness, a sol vent

such as water, alcohol and the |like is used to

noi sten or wet as necessary before and after the

conpassion form ng. After the formng, the tablets
pailgcdrbedilvwhescarbateuspadmtane addethenlikblewith

(film is zs produced, a conbination drug and the ]
pabéeseneat powed ﬁatbydr@lxgpcpgyﬁmetbﬁﬂg fulose, polyacrylic

preferably, hydroxgpropylcellulose
afydr oR}PLBAYE TR énrupegbyxyaﬁthxépﬁﬂéﬁioaﬁd t he

i ke are dissolved in a solvent such as water s kh
Ppikginghayrrel adeng i RPhyat Byl aneoflysol adhds bR vékg

S A (L %%533%?2&3%& %255-"3 b28bie.
| t
efomele P gﬁ’g%r?t%%rfgﬁ?e’gerwgﬂ??& Systetafe spiforbitol,
| t hyl | |
%%%éa%%f pecere ASIRY 80818V ERtnofheeY B8orbic acid,
ﬁgﬁ%ﬁé s§ﬁlﬁ£es %ff%éqaﬁgetﬁéa*lkgav%£¥tfyﬁ99§ly, citric
rane

'oadhesi ve

adPfd y&?r_rl b&’é(’:&rbf@r@&ﬁglar r@fef‘glgfg The casting

I ncludes pouring t |on on non- adhesi ve

surfage, SBLAHNG Hib1& SbykeLn aﬁdaoygif@591ty rapid
t hi ckness (preferably about 10 to ) Wi

dPaitdyriot S baSARieed %?d(ﬁlﬁ tﬁ‘egérhﬂSEnélﬁﬂon drug and

drying the solution to give atilm e filmthus

arfl @bt Be dmethad k0o tgPesal Unhele Wiltired, the
heating and cut into a desired surface area. is

abdosaspien o fanail tavied Savhtys raplabisamt pgaat bsotonic
is a solid rapid diffusing adm nistration agent
adeati N ehyitoplsi i tereridr A £ ondbt et d depelr sitbhadpolymer, a
wat er soluble or water diffusable carrier which are
stiakerlti zex,t ke aodmdxiTeg iagenir ugg sweetener, an antiseptic and
the like may be contained. After mixing the above-mentioned
components simultaneously or with time staggering, the mixture
is compassion formed under pressure to give sublingual tablet,
buccal tablet or oral cavity rapid disintegrating tablet. To
achieve a suitable hardness, a solvent such as water, alcohol
and the like is used to moisten or wet as necessary before and
after the compassion forming. After the forming, the tablets
are dried.

When a mucous membrane adhesion tablet (film) is
produced, a combination drug and the above-mentioned water
dispersible polymer (preferably, hydroxypropylcellﬁlose,
hydroxypropylmethylcellulose), an excipient and the like are

dissolved in a solvent such as water and the like, and the
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The net structure can be obtained by evaporation of a
solvent 20 fromthe solid conposition. consisting of a
sol uti on obtained by dissolving a conbination drug in

a suitable solvent and the carrier. The conposition

of the oral cavity rapid disintegrator preferably
adtiziads sdlmtdeddi tisowatss thve gdoebiendtiilon dingaddit@sn, an

matri x form ng agent and a secondary conponent.

agdddiidives suicht ke raplipstieimery agstabiddizede af m@tioxidant,
proteins or vegetable proteins such as gel atins,

8 SLESERYatiysy heaFOlOMHES agentay Bl SH I, ithe like may

and the i ke; . rubber 142 substances such as
“fr #60Ed-gube ' SORRCBaRLARAE g aSFECThE £ EE? film, glycols

B 32, Recks gé’ﬁﬁﬁl‘%é@é’“"icaPF&EH&&H&nglyﬁé’%t Apgs the like may
h
oROBURR,) BYR 8! uorEeakE PROSHERTOL Sheofildm g8 heyoral
a Ia a R oppl
cggggklgﬁcgﬁfa%gﬂgrlggsﬁgﬁcﬁgésgﬁggﬁpﬁgﬁv ng}ﬂ%gé;(%'g-'
pbagtAEBorat. 2ERERERoLY AAY BETaRRAAL [ orhe KFag EYAY! Encludes

pbﬂ?iﬂ@ntﬁe ?biﬁt§aﬁho SaSQGhUth@g9§Qh§h§fa%%d'%5&ead1ng the

[ oride, umnumsilicate and the i ke; 10 am no

séthlsﬁViﬁgaZuBQféng@ﬁ@@ﬁnék@”ﬁp%é@@r@%l?'ﬁ%b%Q,lb to 1000
al anine, L-aspartic acid, L-glutamc acid,

pl-WYEROXYBbQL1RE, tobii 50LRUSENGockokeBIRAE, and the like and
L- phenyl al anine and the |like are exenplified. It is

dppsngbtRet Solit i 6HUES gNGeOh ARLA. EfHé XELiDANMREs fSrmed may
agents into a solution or suspension before

beréphedt aonrommot@ampeshtdreSoghunderi kebhoingngnagent: into a
may exist with a surfactant or wthout a surfactant.

ddseredt suxfdoe nangaagent can forma nmatrix, and al so

can help maintain the diffusion of the
Example of preferable oral cavity rapid disintegrator is

a solid rapid diffusing administration agent having a net
structure of a combination drug and water scluble or water
diffusable carfier which are inert to the combination drug.
The net structure can be obtained by evaporation of a solvent
from the solid composition codnsisting of a solution obtained
by dissolving a combination drug in a suitable solvent and the
carrier.

The compositioﬂ of the oral cavity rapid disintegrator
preferably contains, in addition to the combination drug, a
matrix forming agent and a secondary component.

Examples of the matrix forming agent include animal
proteins or vegetable proteins such as gelatins, dextrins,

soybeans, wheat, psyllium seed protein and the like; rubber
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i nventive Conpound or a conbination drug in the
solution or 20 suspension. The conposition nmay
contain a secondary conponent such as a preservative,

an antioxidant, a surfactant, a thickener, a colorlng
a flavor, a sweetener

H adj
SP%%E%“H§§E§thrg§;éH% ﬁgggsﬁe PHRE. nganﬁg§§,ogagthan and the
e oRPTPRrERariee  anio e catyas” cragPpavhRRhYLcel1uloses;
Ceﬁgr?h%én3§?5u.FgngnPraesFQE%ﬁfaﬁxﬁﬁﬁ%ﬁéc oPlypslsr fcn as
pb%ﬁ?ﬁ#gfpggiéﬂgSonEeQRBfFﬂéaffﬁéu' ' n§BERTE ig%%gyed from a

erry, grape flavor and
t I hifd Co
aeifEEnr gl hPbecPLL LR LY PRECLILES A diiticn,

s86tHapde BBLE8ERCa %Chgnnlﬁy%ta&é§tf$§§tegs&EBEELug§§actOSe,

aspartane, acesul aumatin s an

tBHhiBbLE &ﬁétﬁhaaﬁkkég 89eNici BatEHESi88I ¥ith as
bi carbonate, ion exchange resin, cyclodextrin

cyBTbSk ORI n COAROLRE, 1ﬁﬁépr£>.e@igéﬂbét§mesa§dch as sodium
m cr ocapsul ed aponor phi ne. The preparation contains a

posphaios | ofodiuwg geDerbliey &DumbnihoPol§t&beohndbone like;
0.1 to about 50 wt$, preferably about io 0.1 to about
athovaciditawi pg epatat 1 Dncd svioh asotmbesablbves glycine, L-
menti oned sublingual tablet, buccal and the |ike)
aldniore, sL-agpabt Bc odcild s shtgluga®le acidprk-bydacxyproline,
conbi nation drug in water for about 1 mn - about 60
Lnigplgneing ablyleboine 1 Iriphenylabouing 5amd ntheol ke are
preferably about 2 mn - about 5 min, ?s and an ora
examRkifiethi d disintegrator that disintegrates within
1 to 60 sec, preferably 1 to 30 sec, nore preferably 1
to 15tsdE RosHiblnity Pitedion onf @RIMQES iHgtyix forming

referable The content of the above-nenti oned
ﬁn |q1qqkytlon or suspension before preparation into a

solid. Such matrix forming agent may exist with a surfactant
or without a surfactant. The matrix forming agent can form a
matrix, and also can help maintain the diffusion of the
inventive Compound or a combination drug in the solution or
suspension.

The composition may contain a secondary component such
as a preservative, an antioxidant, a surfactant, a thickener,

a coloring agent, a pH adjusting agent, a flavor, a sweetener,

a taste masking reagent and the like. Examples of a suitable

coloring agent include red, black and yellow ferric oxides and
FD&C dyes of Elis and Eberald, such as FD&C blue NO. 2, FD&C
red No. 40 and the like. A suitable flavor contains mint,

raspberry, licorice, orange, lemon, grapefruit, caramel,
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whol e preparation is about 10 to about 99 w ~,
preferably 20 about 30 to about 90 wt$. The content of
the p-cyclodextrin or R-cyclodextrin derivative
relative to the whole preparation is 0 to about 30

w $. The content of the lubricant relative to the
vansiléapr eparayi oarpBe abbayon. andt @ a%lainqbl%@f these.

referablﬁ about 1 to about 5 w ~. e content of the
Syitpkieoniicaddunting ageve %BC%HéeﬁhSFEereﬁﬁigtlBﬁngrlc

ut 0.1 . to, about ef er abl y ,aboyt
2880t PRESHROE1dnac donbEEoSRLOREC gE SpRIHI B Lat P apid-
he who reparation i s about

Saiﬁ%%?ivgs{x%’% Siad %e?%v@eab%fﬁaﬁﬁaw 2884 RetaoRy, thaumat in
;
09 ERE WAk bt S \ SIS qwef"%"%%a'be%ﬁf%ﬁ'y&dwm
5
bPLESORRLY, ??@’Fte LAY J?é%%% Sherodore et FhE1hion

céﬁéﬁﬁn@ a&Qoﬁ%@@Puéuﬂékﬂﬁéé 2L &f {@P$¥aﬁgﬁyédla§8morph1ne

e above- nentione preparati on nay

cont appl a9l td VOS5 S b ASa Fn S AU oéélﬂglnégf@ﬁ dfug generally in
sweet ener, an antiseptic and the |ike as necessary.

a %é;@of@foﬁjc@ﬁ ot ep phat dregssiit CH0 wepposiéfora®ly about

the " conbi nati on drug vari es dependi ng on the kind of

0 thecd GIsaNbi IR, K, a theepRideidn S(8geh #9dyhe above-
wei ght and condltlon t he dosage form the node and

matel qresd astloliddeal aﬂbrbmts,t raideal andetlaolbke pfwhbeh is
conbi nation drug may, .for exanple, be generally

cagizhite ODIdissaboirig 1900 ow/tkore prefarabtilyimdioion 0dHdg in
to about 100 ng/ kg, nore preferably about 0.1 to about

waterl (b mEbayt nbsiiprefarabt yoGboin, preferapbytalgout 1 min
mg/ kg, and particularly about 1.5 to about 30 ng/kg

tpabady i mipatiare pretrtableiapouly 2bsin 60aikeyt 5 min,
said daily dose being given intravenously all at once

arg} §m og@ddercd vigdr tliémﬂ's’,—? dlirsinftegrrfor that disintegrates

within 1 to 60 sec, preferably 1 to 30 sec, more preferably 1
to 10 sec, after being placed in an oral cavity is preferable.
The content of the above-mentioned excipient in the

whole preparation is about 10 to about 99 wt%, preferably
about 30 to about 90 wt%. The content of the P-cyclodextrin or
p-cyclodextrin derivative relative to the whole preparation is
0 to about 30 wt%. The content of the lubricant relative to
the whole preparation is about 0.01 to about 10 wt%,
preferably about 1 to about 5 wt%. The contgnt of the
isotonic agent relative to the whole preparation is about 0.1
to about 90 wt%, preferably about 10 to about 70 wt%. The
content of the hydrophilic carrier relative to the whole

preparation is about 0.1 to about 50 wt%, preferably abocut 10
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It is a matter of course that a | ower daily dose may

be 20 sufficient or an excessive dose may be required

since the dose mmy vary depending on various factors

as di scussed above. The conbinati on drug may be

contai ned in any anount as |ong as a side effect does
taofbpBEe38 PEBbI dihe Wontenthof ddig Walkese dispafsible polymer
conmbi nation drug may vary depending on the 2s di sease
relatévet he hBe, whaké B6ayaﬁéggﬁﬁ afdabrifePehcéo goout 30 wtk,

oFRERFOLY dpStint £ R B 2 PSCL O B o e
R T PRI e A Seno BEF R EHALER by s 0.1 eo
<4588 2GR 9B S Sl Y abore-
nShel SR s 50 1 h Yol ORI ARLEPEE TSP de o coloring
acgé/ oral M%{Erft%f,atéxprhnm%ﬁ:ié sndeL aiYe as necessary.
dﬁ]hlstered a at once or n to 4 portlons uri ng

a damhw@%ﬁ&%m:eﬂ@%ﬁrﬁé&ﬁféﬁmcdﬂwﬁ&wh of the

and the pharmaceutical composition of a conbination

cSHBIh A Fon CHRGH I ANdY APBIASE S thd hedndBYE bene

adm nistered at the io sane tine, or the

cARTHERERM | €Alg COMOSHAt DEn©f s aagepbboayi weigHeugn@@y-ondition,
be adm nistered first, and then the conposition of

tHhedgupe nfoty eftié aod@yahe BHE pesiededf the administration,
Alternatively, the conposition of the present

tHenemduran ofytHee cadilbimiatiesredifug siay, afuk tdeample, be
phar maceuti cal conposition of a conbination drug is

gemsyr J3d yadrkianits tlerfdd .t oF @b citirel G G gupfkpd rpre it rah I ymbout
the tinme difference varies depending on the active

0 .i0dgreediadmtutt a0 egxdes nimstzs aeke sy falrgutarf- 1 to about
adm ni stration route. For exanple, when the

10ph aardepumiasdl rusfisositlivorpbsiuta Gontfimabe 50 mg/kg, and
particularly about 1.5 to about 30 mg/kg per day in a patient

(adult weighing about 60 kg), said daily‘dose_being given
intravenously all at once or in several portions during a day.
It is a matter of course that a lower daily dose may be
sufficient or an excessive dose may be required since the dose
may vary depending oﬂ various factors as discussed above.

The combination drug may be contained in any amount as
long as a side effect does not pose a problem. While the
daily dose of the combination drug may vary depending on the
disease state, the age, sex, body weight and difference in
sensitivity of the administration object, timing and interval
of administration, characteristics, dispensing and kind of the

pharmaceutical preparation, the kind of active ingredient and
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drug is to be adm nistered first, the conposition of
the 20 present invention is admnistered within 1 mn
to 3 days, preferably 10 min to 1 day, nore
preferably 15 mn to 1 hour, after the adm nistration
of the pharmaceutical conposition of a conbination
thle ubi ké\hemd t he ooinesTtionlof 1y helpriesbntthavameunh ¢% the
to be adm nistered first, the pharmaceutical zs
deegpbsi generally dert fatt®h o BPIS ranipreferally about
within 1 mn to 1 day, preferably 10 min to 6 hours,
0 ik et r A G yname preferablnahoutafd ek §hel00 mg, per 1 kg
adm ni stration of the conposition of the present. .
body eftiHH: o1 drqmBeahgreyra NAAmInIRE QI Wikehtion
is further described with referring to Reference .
g e 2B teF Sth P Corffartti €1 Xarfpl ey * BFtions
dfoJIovvin exanples or the Iike are to describe s the
Hridset 4%menion and the invention is not limted to

hi i . .
GEm PS5t %@”ﬁ%@?ﬁ%‘oﬁeﬁﬁf 51 B SnRRt, SRR e ehe
L R e

Melt ! %Eﬁn |y P! | Qi i MUY th

“Fati g%éﬁq&/tc ;glventl%%% s "a~ yqi)v(".“/'ei%lgfﬁf'{trQl lunI ess ©

s @iMeS € oI eHd it rmHiRUtaldaA Vonp¥ai%QloeH S d edhbination
chromat ography on silica gel is the volune ratio of

driule maSPbee RighitQ ke redimpiadit A I e Hel dhdimiIai®in of
nmeans a di astereoner having a is smaller Rf val ue

tHeheiedeingr AinResthbrd ri2qf B AdhAsH dideired .ayRl ternatively, the
chr omat ogr aphy under a sane condition (for exanple

colpoid tebhy lof atk! g dumtanenven i nenthe abminsstered first,
| ess pol ar di astereoner neans a di astereoner having a

andatpen Rhevphaenmakeutical composition of a combination drug

may be administered. For time stagger administration, the
time difference varies depending on the active ingredient to
be administered, dosage form and administration route. For
example, when the pharmaceutical composition of a combination
drug is to be administered first,_the composition of the
present invention is administered within 1 min to 3 days,
preferably 10 min to 1 day, more preferably 15 min to 1 hour,
after the administration of the pharmaceutical composition of
a combination drug. When the composition of the present
invention is to be administered first, the pharmaceutical
composition of a combination drug is administered within 1 min

to 1 day, preferably 10 min to & hours, more preferably 15 min

to 1 hour, after the administration of the composition of the

present invention.
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such determ nation. 20 The neani ngs of the

abbrevi ations as used in the Exanples are as foll ows:
s: singlet d: doublet: t: triplet g: quartet dd:
doubl e doublet tt: triple triplet m nultiplet br:
broad J: coupling constant 2s The Reference Exanple A

(Memainpdred bel ow can be produced according to
Ref erence Exanpl e of W9/ 46424 and Reference Exanple
B canNeatpr tHecpaeaeotr dnugntboExaapferbhevogesstgdRad with
[ Reference Exanple A) 147 Reference Exanple Al ethyl
refegriog toyBesrarane- ExapnlBsxyFanepResepadc Eompagpltave
A2 ethyl 2-chlorosul fonyl-I-cycl ohexene-|- carboxylate
e§amgﬂgpend§hgygg%1@w¢@ge@*@mp es or the like are to describe
2-chl orosul fonyl -1 -cycl opent ene-|- carboxylate _, | ,

5 thgnggﬁggtE%Qﬁﬁpglgﬂ @pﬁy¢he invention is not limited to this.

%é? 2[3;3@“@@%%@2& e &N inef rk%? Y Eran cEMINT 200
(308, bt o SRREEFoRaF BE P 1T AL FEEeBAr il o3 LoREs 8PeRBe nternal
sgéﬁgg%ﬁeﬁgg%g%éﬁégéégéﬁﬁggntﬁéogggfxg)3l$§fﬂ§s4in ppm. The
né@%é%:%%gg' %%%F%EZ@?EE?%%%&FE1sgléén£rﬁ§§9h§eiﬁas employed

o 1, BEURAbSHESECLY| o8 BEe e ReOeents Spiy Sicton
uRfésls otherwise specified. The ratio of the solvents in a
chromatography on silica gel is the volume ratio of the
solvents to be admixed.

A more polar diastereomer means a diastereomer having a

15 smaller Rf value when determined by a normal phase thin layer
chromatography under a same condition (for example using ethyl
acetate/hexane as an eluent), whereas a less polar
diastereomer means a diastereomer having a larger Rf value in
such determination.

20 The meanings of the abbreviations as used in the
Examples are as follows:

s: singlet d: doublet: t: triplet g: guartet
dd: double doublet tt: triple triplet m: multiplet
br: broad J: coupling constant

25 The Reference Example A mentioned below can be produced
according to Reference Example of W099/46424 and Reference
Example B can be produced according to Example of W099/46424.

{Reference Example A}
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Ref erence Exanple AlO0 tert-butyl

N- (4- benzyl oxycar bonyl am no- 20

3-chl orobenzoyl ) gl yci nate Reference Exanple All

tert-butyl N-(4-am no-3- chlorobenzoyl)glycinate

Ref erence Exanple Al12
RE£fENen2e 4Eglahplier BpherhHy)ls Afsarifid1-cyclohexene-1-

cycl ohexene- 1- carboxylic acid 2s Reference Exanple Al3
carhgky®ater capt o- 5- phenyl - | - cycl ohexene- 1-carboxyl ate

Ref erence Exanpl e Al4 et hyl
Refereneoshirample - 52 platyl 12-ghlarafeuddmuy ldaaxsdahassne—1-
148 Reference Exanpl e Al5 et hyl
carbexylat@yl - 2- nercapt o-1- cycl ohexene-| - car boxyl at e
Rgfégégg%ﬁggﬁg'_%ﬁ$€%g§§hggkwthprosulfonyl-lwcyclopentene—1—
cycl ohexene-| - carboxyl ate s Reference Exanple Al7
c%¥#®¥y 282 4i net hyl - 2- mer capt o- | -

RIS e £ RPOUBS, B SHENCR PRI A Aldbdotene-1-

cvcl ohexene- 1- car boxyl ate [ Ref erence Exanple B] io
F AR Exanpl e BL et hyl 6-[N-(4-chl or o- 2-

R o (T o DV L O D L SRR P S famoy ) -
1 %%({%Jﬁﬁa%o% éﬂd&% g?e%% %\é%la?% osxayllgt e (conpound

R¥erende®BIAR06 Bal 63881 @3 Ayle i dphdnyl) -1H-1, 2, 4-

di fl uor ophenyl ) sul fanoyl ] - 1- cycl ohexene-| - car boxyl at e
tAiGmund 3) Reference Exanple B9 ethyl 6-[N-(2,6-
Reference Example A7 1-(4~-amino-3-fluorophenyl)-1H-1,2,4-
triazole

Reference Example A8 methyl 4-benzyloxycarbonylamino-3-

chlorobenzoate

Reference Example A9 4-benzyloxycarbonylamino-3-chlorobenzoic
acid

Reference Example Al0 tert-butyl N-(4-benzyloxycarbonylamino-
3-chlorobenzoyl)glycinate

Reference Example All tert-butyl N-(4-amino-3-

‘chlorobenzoyl)glycinate

Reference Example Al2 6-[N-(2,4-difluorophenyl)sulfamoyl]-1-

cyclchexene-l-carboxylic acid

Reference Example Al3 ethyl 2-mercapto-5-phenyl-l-cyclohexene-

l-carboxylate

Reference Example Al4 ethyl 2-chlorosulfonyl-5-phenyl-1-
cyclohexene-l-carboxylate
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di i sopropyl phenyl ) sul fanoyl ] - 1- cycl ohexene-1 - car boxyl a
te 20 (conmpound 4) Reference Exanple B5 ethyl

6-[ N (4-ni trophenyl ) sul fanoyl ] - 1- :

cycl ohexene-| - car boxyl ate (conpound 5) Reference

Ex | e B6 et hyl 6-(Nphenylsulfanoyl)-1- :
RIS ARk oMY | SRV CorhRRHp oy 1o mansApto-1-
2- (N-ph | sul f [)-1- | oh -1 - b | at
e L T tscanpl o By eyl e
-IN-(4- - 2-
SR BRI TRAG Ay 9P SRRSO os Fonyl -1~
49. 9 Ref Ex | e B8
P s RGO B %, 7t et r ahydro-
] , , L ) 1edioxide 67
SRR PRl Sins b ndlboxyds Logmayng 4T
lat 8) Ref Ex le B9 eth
SRSt o v §roe Sl e 89 ey
ReYehRe%e i ol %rﬁgéy@%hgl(@QEBQB265£9ko%§fe%e%@aimethyl-l-
(3-fluorophenyl)sulfamyl]-1-

Exanpl e B10 ethyl 6-[N

cy¥ebabaygae Lraapbeyikake (conpound 11) io Reference
Exanpl e B11 2-(4-fl uorophenyl)-4,5,6, 7-tetrahydro-

1, 2- beréfrepbhtazpkamp26) spne 1, 1-di oxi de (conpound 68)
et hyl 6-[N-(4-fluorophenyl)sul fanoyl]-1-cycl ohexene-| -
Refichexpkateafpaapsiundthy) 6tQNk (4-chloro-2-

2-[ N-(4-fluorophenyl)sul fanmoyl ]-1-cycl ohexene-1- is
ftaoborbényd) fudipmord] 18) cRelehereneEtanpreoB{2 ackhy kompound
6-[N-(2, 6-

1di f1 uorophenyl)sul fanoyl ] -1-cycl ohexene-| - car boxyl at e
(conpound 13)

Reference Example B2 ethyl 6-[N-(4-chloro-2-fluorophenyl)-N-

methylsulfamoyl]-1-cyclohexene~l-carboxylate (compound 2)

Reference Example B3 ethyl 6-[N-(2,4-

difluorophenyl) sulfamoyl})~1l-cyclohexene-l-carboxylate
(compound 3)

Reference Example B4 ethyl 6-[N-(2,6-

diisopropylphenyl) sulfamoyl]-1-cyclohexene-l-carboxylate
(compound 4)

Reference Example B5 ethyl 6-[N-{(4-nitrophenyl)sulfamoyl]-1-

cyclohexene-l~carboxylate (compound 5)

Reference Example B6 ethyl 6-(N-phenylsulfamoyl)-1-

cyclohexene-l-carboxylate (compound 6)

.ethyl 2-(N-phenylsulfamoyl)-1l-cyclohexene-l-carboxylate

{compound 7)
Reference Example B7 ethyl 2-[N-(4-chloro-2-

fluorophenyl) sulfamoyl]-1-cyclohexene-1-carboxylate (compound
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Ref erence Exanple B13 ethyl 6-[N-(2,3 20
di fl uor ophenyl ) sul fanoyl ] - 1- cycl ohexene-| - car boxyl ate
(conpound 14) Reference Exanple Bl4 ethyl 6-[N-(2,5-
di fl uorophenyl ) sul f anoyl ] - 1- cycl ohexene-| - car boxyl at e
(conpound 15) 25 Reference Exanpl e B1l5 et hyl
9B-[ N- (3, 4-
difIuorophenyll;ulfannyl]-l-cyclohexene-l-carboxylate
Re Eonpous dE1a)p Ref BB AT b4 ERabppsyBien st hyf - 8. f N/ § &t sahydro-
150 L
12 thepzbppehirFelir 3 428)rona - Lylrdhexide- (ComppuRg alk
(conpound_17) Reference le B17 1-ethyl 6-[N- (2, 4-
f ¥ liorobfre Tw%mqmq%%méfﬂ%@r% BretT
S _(conpound, 19 d-q%h%t
5 CFTRREYHAYE i FPMBPERRHY 1 1 sul fanoyl ] - 1- cycl ohexene- | -
carboxyl ate (d-ethyl G- 2,4- -
REFETERTo € Y et ] S Thaprrebeppblsfayqyl -2
d 2 ' f c et hyl 6-[N-(2-
cg%%%r}%g%ﬁ% e‘%\’?@g fgﬁﬁgcﬁfohexene-l - car box
R%f%cié %ng Bl Salsl e6C v RRIPl Go FISh &Y 1Yul famoyl]-1-
L ’ ltds e-|-carboxyl ate
R (I s S A G S
10 Ré%éf%ﬂé@‘hxample Bll 2—{4—fluorophenyl)—4,5,6,7—tetrahydro—

di fI uor ophenyl ) sul f anoyl ] - 1- cycl ohexene-| - car boxyl at e
1,(comptinbdd)azol-3 (2H) -one 1,1-dioxide (compound 68)
ethyl 6-[N-(4-fluorophenyl)sulfamoyl]-1l-cyclohexene-1-
carboxylate (compound 12)
ethyl 2-[N-(4-fluorophenyl)sulfamoyl]-1-cyclohexene~-1-
15 carboxylate (compound 18}
Reference Example B12 ethyl 6-[N-(2,6-
difluorophenyl)sulfamoyl]—1~cyclohexene—1—carboxylate
(compound 13)
Reference Example B1l3 ethyl 6-[N-(2,3-
20 difluorophenyl)sulfamoyl]-1l-cyclohexene-l-carboxylate
7(compound 14)
Reference Example B1l4 ethyl 6-[N-(2,5-
difluorophenyl)sulfamoyl]}-1-cyclohexene-l-carboxylate
(compound 15)
25 Reference Example B15 ethyl 6-[N-(3,4~
difluorophenyl)sulfamoyl]-1-cyclohexene-1l-carboxylate
{compound 16)

Reference Example B16 ethyl 6-[N-(3,5-
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Ref erence Exanple B21 nethyl 6-[N-(4-chloro-2 20

f1 uorophenyl ) sul fanoyl ] -1-cycl ohexene-| -carboxyl ate
{compound 24) Reference Exanple B22 i sopropyl
6-[N-(2, 4-

di f | uor ophenyl ) sul f anoyl ] - 1- cycl ohexene-1 - car boxyl at e

d{ £DEPEsIPEe2P) ) 81 Rehey ENCP- EXclgh €x&7S- Pt dytbdy MR-

nmet hoxycar bonyl phenyl ) sul f anoyl ] - 1- cycl ohexene-1 - car bo
(ethpdena (Tpnpound 26) Ref erence Exanpl e B24 et hyl
6-[N-(2-fluoro-4- 151
Renfxd ey qodn elbyanysl e f BD Y1l fetih el ch-oliexEhed+ - car boxyl at e
(conpound 27) Reference Exanpl e B25 et hyl

d6E Tud £ Spludm ok lopiiefard vl f eyt JoHexene-1-carboxylate
cycl ohexene-| - carboxyl ate (ethyl 6-[N-(2 5

(edmmporwphebd) ) sul f anoyl | cycl ohex-1-en-1-carboxyl at e)
(conpound 28) Reference Exanpl e B26 et hyl
dyqﬂhxﬁ;ﬁjﬂﬂnngﬁ—difluorophenyl}sulfamoyl}—1—cyclohexene—1—

fl uor ophenyl ) sul farmeé/l e 1- cycl ohexene-| - car boxyl at e
e

cyrupohHEe ety Rt ebnce Fxanpl e B27 et hyl
R e v —

5 I%xan‘pl e B28 ethyl 6-[N-(2, 3, 4-
Drifluor ophenyl ) sul fanoyl ] - 1- cycl ohexene- | - car boxyl at e

Reétfe?r%n?éie?%:?a%&pﬂes Eﬁeg eert%ny ¥ éE_Xﬁ{TPJ £ B29 i sobutyl

i f1.uar.qph I f = 1-4CY. G ( 2.5
AR SO AR ey o B RIR A R Prrace
{(compound 21)
Reference Example B19 methyl 6-[N-(Z,4-

difluorophenyl)sulfamoyl]-1l-cyclohexene-l-carboxylate

(compound 22)

Reference Example B20 propyl 6-{N-(2,4-
difluorophenyl)sulfamoyl]-1-cyclohexene-1-carboxylate
{compound 23) |

Reference Example B21 methyl 6-[N-(4-chloro-2-
fluorophenyl)sulfamoyl]-1-cyclohexene-1-carboxylate (compound
24)

Reference Example B22 isopropyl 6-[N-(2,4-
difluorophenyl)sulfamoyl]-1l-cyclohexene-1-carboxylate
(compound 25}

Reference Example B23 ethyl 6-[N-(2-
methoxycarbonylphenyl)sulfamoyl]-1-cyclohexene-1l-carboxylate
{(compound 26) |

Reference Example B24 ethyl 6-[N-(2-fluoro-4-
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di f 1 uor ophenyl ) sul f anoyl ] - 1- cycl ohexene-1 - car boxyl at e
20 (conmpound 33) Reference Exanple B3l et hyl

6- [ N- (4- br ono- 2-

fl uorophenyl ) sul fanmoyl ] - 1- cycl ohexene-| - car boxyl at e
(compound 34) Reference Exanple B32 ethyl 6-[N-(2,4

m&hylphenyl) sulfamoyl] -1~cyclohexene-l-carboxylate (compound
di chl'or ophenyl ) sul fanoyl ] - 1- cycl ohexene-| - car boxyl at e

2{xcompound 35) Reference Exanple B33 et hyl
6- [ N- (2- acet oxyphenyl ) sul f anoyl ] -

Rdf eyl g Bsaneple GEHeM v 66+ Ponibiotll @8)phdseyl) sulfamoyl] -1~
Ref erence Exanpl e B34 et hyl

cye ] dtre(x@rod lorcaptieowpt Dastid f Gatchyt]] -6= [N- (2~

cycl ohexene-| - car boxyl ate (conpound 37) Reference
clBampite3ds stlfdnd ]IS chex-1-en-1- ~carboxylate)

di chl orophenyl ) sul f anoyl ] - 1- cycl ohexene-| - car boxyl at e
(compqurgh@find 38) Reference Exanpl e B36 et hyl

6- [ N-(2- ethylphe sul fano
Refip estas diranrlen ﬁféﬁel (%’b&?bo%d:@%r%"f erence

ﬁxq%%ﬂ%?i;ﬂe;h I Gy][ﬁj[q&; 2H-.1, 2, 3- }]rc_l a%%%%te (compound

(compound 40) io0 Reference Exanple B38 et hyl
28-[N-(2,5

Re o °r°§u’”ﬂ3€:' f“dé?a”‘%s}éxlﬁm‘?ﬁ Lot P noy11 -1~
| t hox J | | oh | - b
cysséﬁfh T RS RN 3B e B0 et hyl
Retgrel[rgn oroﬁ%mﬁﬁe) Ba% & )X]] [ch_c o'he'xene-l - car boxyl at e
tﬁlﬂ%‘}%ﬁé‘@l) sulfamoyl]-1-cyclohexene-l-carboxylate

(compound 31)

Reference Example B29 isobutyl 6-[N-(2,4-

difluorophenyl) sulfamoyl]-1-cyclohexene-1l-carboxylate
{compound 32)

Reference Example B30 butyl 6-{N-(2,4-
difluorophenyl)sulfamcyl]-1-cyclohexene-1l-carboxylate
(compound 33)

Reference Example B3l ethyl 6-[N-{4-bromo-2-

fluorophenyl) sulfamoyl]-1l-cyclohexene-l-carboxylate (compound
34)

Reference Example B32 ethyl 6-[N-(2,4-
dichlorophenyl)sulfamoyl]-1-cyclohexene-l-carboxylate
(compound 35) | |

Reference Example B33 ethyl 6-[N-(2-acetoxyphenyl}sulfamoyl]-

1-cyclohexene-1l-carboxylate (compound 36)
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Ref erence Exanple B4l ethyl 6-[N[4-(2Htetrazol-2 zo
yl ) phenyl ] sul fanoyl ] - 1- cycl ohexene-| - car boxyl at e
(conpound 44) Reference Exanple B42 et hyl
6-[ N- (2-chl or o- 4-
met hyl phenyl ) sul f anoyl ] - 1- cyclohexene | - car boxyl ate
RéEEPYhcE-Example B34 ethyl 6-[N-(3-chlorophenyl)sulfamoyl]-1-
[ N-(2-chl oro-4-nmet hyl phenyl ) sul f anoyl ] cycl ohex-1-en- 1-
cgal bhxyénte) { canpoxplale) (2smbehwd eBee Exanpl e B43
et hyl 6-[N-(4-fluoro-2-
Ref¢ hahpbebydysle f BEDyéthitl che[WhéeXede- | - car boxyl at e
(conpound 46) Reference Exanple B44 ethyl 6-[N-(2,6-
diéslorophenyl) sulfamoyl]-1l-cyclohexene-1-carboxy ate
di chl or ophenyl ) sul f anoyl ] - 1- cycl ohexene-1 - car boxyl at e
(¢erp@ouhd38)y7) Reference Exanpl e B45 et hyl
6-[N-[4-(1Htetrazol -1 -
RefAg1rRes | Bxampleoh 3§ -athyl| onlem-ethulpesyyhi gulfamoyl]-1-
(conpound 48) s Reference Exanpl e B46 et hyl
C¥R q@%i&eqqﬂ-lc@r@o%ﬂ%w (<|=°mP° nd 39)

R PP LR T ey B ol 28 by &- Bzl 2-
A AR AR gL B ag s gm0

Ré%éﬁﬁé&?zﬁ%ﬁﬂﬁ&?wﬁﬁ®|3ERH%A%BQWT‘% tycl ohexene- 1 - car bo
d%?%#& ééﬁ§§¥§ﬁ¥¥§§8yf¥#fﬂé§5f5ﬁgggyéel3&?rﬂ§§§féte

(égJ gﬁ@nyl)sulfannyl] 1- cycl ohexene-1 - car boxyl at e(
ound s 52) Reference Exanple B50 et hyl

Re@c‘e[z'%r{cfle [FreadPies B8 tethyl 6-

_2_
but oxycar bon )guanldlnonethy%]phenyl]sulfannyl]-l-

t AR ey H AW Al B A APPPUNcGe Sl ohexene-1-carboxylate

{compound 42)

Reference Example B40 ethyl 6-[N-(2,4,5-

trifluorophenyl) sulfamoyl]~1-cyclohexene-l~carboxylate
fcompound 43)

Reference Example B41 ethyl 6-[N-[4-(2H-tetrazol-2-
yl)phenyl]sulfamoyl]}-1l-cyclohexene-l-carboxylate (compound 44)
Reference Example B42 ethyl 6-[N-(2-chloro-4-
methylphenyl)sulfamoyl]-1l-cyclohexéne-l-carboxylate (ethyl 6-
[N- (2-chloro-4-methylphenyl)sulfamoyl]cyclohex-l-en-1-
carboxylate) (compound 45)

Reference Example B43 ethyl 6-[N-(4-fluoro-2-
methylphenyl)sulfamoyl] ~1-cyclohexene-1l-carboxylate (compound
46)

Reference Example B44 ethyl 6-[N-(2,6-
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Ref erence Exanple B51 ethyl 6-[N-(2-chloro-4 20

nmet hoxycar bonyl phenyl ) sul f anoyl ] - 1- cycl ohexene- 1 - car bo
xylate (conmpound 54) Reference Exanple B52 et hyl

6-[ N-{2-chl or o- 4-

cyanophenyl ) sul fanoyl ] - 1- cycl ohexene- | - car boxyl at e
d%e?EP%gﬁgen§§)saﬁf5ﬁ691?ngecﬁxganégeﬁas12caysbﬁyystay|

(dbhpyanaphenyl ) sul f anoyl ] - 1- cycl ohexene- | - car boxyl at e
(conpound 56) Reference Exanpl e B54 et hyl
REFENeh2ef Enamp18- B46- dt Ryl - 63 P¥-[4- (1H-tetrazol-1-

triazol -1-yl)phenyl]sul fanmoyl]-1-cycl ohexene-| - car boxy
vl apeen{tpapbhanc§y) - ReépcbobexEnanplcaBosxplaye (compound 48)
2-[N-(2, 4-

ReférencephraypplsuBfianeyhyl 16yt dpehlBné, B, BakbdrFPAT &
s (conmpound 66) ethyl
y5) phergl isdi fanoybphengvs tohenenet1-cashexppaheeheompound 49)
car boxyl ate (conmpound 58) Reference Exanpl e B56
ReferepoeyExpepiar B47 gethyl 6-[N-(2-

di f] uorophenyl )sul f apoyl ] - 1- cycl ohexen-| -yl ] car bony] ox
t9%%%?%f%£eFB¥%%Bﬁﬁﬁhh%¥% @@¥br%ﬁexcgﬁéﬁ%?éeEé7caXLOXylate
%6-$h¥(2,4-difluorophenyl sul fanoyl ] - 1-
(eprowa%en?) - yi ] car bonyl oxyacetic acid (conpound 60}
ference_ Exanpl e 8 ethyl 7-IN-(2,4-
R_ FTRTD pFERRP %u??éd%€?¥11§E§%T6aéptene-l-carboxylate
méfﬁéé?%%%ﬁﬁ%# 1%g€§if%&ff§h§¥fppigc?é?oﬁég¥he—l—carboxylate
0 r | met hyl car banoyl ) phenyl ] sul fanoyl ] - 1-cyc
“%#@%é%%§ %fggrbonyate (con%ohgd 6%)] v d
Reference Example B49 benzyl 6-[N-(2,4-

difluorophenyl)sulfamoyl]-1-cyclohexene-1l-carboxylate (compound
52)

Reference Example B50 ethyl 6-[N-{4-[2,3-bis(tert-
butoxycarbonyl)guanidinomethyl]phenyl}sulfamoyl]-1-
cyclohexene~1-carboxylate (compound 53)

Reference Exémple B51 ethyl 6-[N-(2-chloro-4-
methoxycarbonylphenyl)sulfamoyl]—l—cyclohexene—l—carboxylate
(compound 54) |
Reference Example B52 ethyl 6-[N-{2-chloro-4-

cyanophenyl) sulfamoyl]-1l-cyclohexene~l-carboxylate (compound
55)

Reference Example B53 2-hydroxyethyl 6-{N-(2,4-
difluorophenyl)sulfamoyl]-1l-cyclohexene-l-carboxylate

(compound 56)

- Reference Example B54 ethyl 6-[N-[2-fluoro-4-(1H-1,2,4-

154



10

15

20

25

Ref erence Exanple B60 ethyl 6-(N[2-chloro-4-(N 20

et hoxycar bonyl net hyl car banoyl ) phenyl ] sul f anoyl ] - 1-cycl
ohexene- 1-carboxyl ate (compound 63) Reference Exanple
B61 et hyl 5-[N-(2-chloro-4-

fl uor ophenyl ) sul fanoyl ] - 1- cycl opent ene-| - car boxyl at e
dﬂﬂwﬂmﬂﬁﬂiyl@@heh?l@@ﬁ&ﬁambglEkaﬁﬁwelBﬁExénp4IEZaEb&xylate

(men@ammmbﬁdpropoxy)phenyl] 4,5, 6, 7-t et rahydr o-
benzi sot hi azol - 3(2H) - one 1, 1-di oxi de (conpound 69}

RR@B@B@@@eEEnmmpbe8563e§hyyl2?[NN4@24chloro 4 155

f1 uorophenyl ) sul fanoyl ] - 1-cycl ohept ene- | - car boxyl at e
diédnpronpbenss) srdfemendd —Exgiplepepsene-1-carboxylate
2-(2,9-difl uorophenyl)-5,6,7, 7a-

(F§WP§H?§r650 2-benzi sot hi azol - 3(2H) - one 1, 1- di oxi de

ound s Ref er ence Exanpl e B6
Btbgﬁ(é &Hré?Ogadlfluorophenyl?Eulfamoyfﬁ ¥—cyclopentene 1-

or ophenyl ) sul f amyy 1- cycl ohexene-| - car boxyl ate
CPEE Eﬁ&e égymggpgg h%é Exanpl e B66 1- et hyl

RFFEBFgﬁﬁeﬁyﬁ?BésfEﬁﬁyr?FE?ByEV&hé?éﬁg’ﬂZcérboxylate
. 7 . (N (2
éﬁ??@%@?ﬁfnx } e P R Ta ek Bl BP R d Ve B BB oxyacetate
- chl or o- 4-
(§$ﬁ%rop enyl) sul fanoyl ] cycl ohex-1-en-I-carboxyl ate)(co
Rg?gkggse'§xZﬁb£5EE§5eT§§[ﬁx?gphed§§ZuSEB¥henyl)sulfamoyl] -1-
bPSﬁQQQﬁDZL%§PESEHBM&lo&yS%E&QBeéEEE l=6ApBaxY! 80§

conpoun
Reference Example BS58 ethyl 7-[N-(2,4-

difluorophenyl) sulfamoyl}-1-cycloheptene-l1-carboxylate
(compound 61)

Reference Example B59 ethyl 6-[N-[2-chloro-4-(N-tert-
butoxycarbonylmethylcarbamoyl)phenyl]sulfamoyl]-1-cyclohexene-
l-carboxylate {compound 62)

Reference Example B60 ethyl 6-[N-[2-chloro-4-(N-
ethoxycarbonylmethylcarbamoyl)phenyl] sulfamoyl]-1-cyclohexene-
l-carboxylate (compound 63)

Reference Example B61l ethyl 5-[N-(2-chloro-4-

fluorophenyl) sulfamoyl]-1-cyclopentene-l-carboxylate (compound
64)

Reference Example B62 2-[4-(2,2,3,3,3-
pentafluoropropoxy)phenyl]—4,5,6,7—tetrahydro—1,2—
benzisothiazol-3(2H)-one 1,1-dioxide (compound 69)

Reference Example B63 ethyl 7-[N-(2-chloro-4-
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Ref erence Exanple B68 ethyl 6-[N-(4-bronp-2 20

chl or ophenyl ) sul f anoyl ] - 1- cycl ohexene-1| - car boxyl at e
(conpound 74) Reference Exanple B69 high polarity

di astereonmer (conpound 75) and low polarity

di astereonmer (conpound 76) of ethyl 6-[N . 4

- di L{ apoyh bhappbeeyl - taclyokphakenécompoun

fﬁaogggéébggigﬁg?§Mbe$grengg Exaﬁ%le B70 high polarity
6g'astereomsr (conpound 77) and |low polarity

i astereonmer (conmpound 78) of ethyl 6-[N-(2-
RERLPEAC4- EkuapoehesY| 2sybf ardyEludrphbapyl) =8y €l dndRen

e-1 156 carboxyl ate Reference Exanple B71 high, a
rBekanibyodl patBegeBothtampdudd2Edyonand, Loddipaidei { gompoun
di astereonmer (conpound 80) of ethyl 6-[N
70%, 4-di fl uor ophenyl ) sul fanoyl ]-3-tert-butyl -I-cycl ohex
ene-1- s carboxyl ate Reference Exanpl e B72 high
REGLabihty HkampéreBfbr etbyipéudti-42ychdrgoréw pol arity

di ast ereoner (conpound 82) of ethyl 6-[N-(2-
fabbmophenyumsnéﬁhmnyﬂﬂs&rFXﬁéthxsn?éﬂrFB%§9FY99$?Cﬁ&ﬁmp°und
exene-1- carboxyl ate zo Reference Exanple B73 ethyl _
20[N-(2, 4-

di fl uorophenyl ) sul f anoyl ] - 3, 3-di.net,hyl ; .- cycl,ohexene-
Refeaepory EXRED éoﬁﬁéuﬁdeg§y1R§FéﬁgﬁgécE%g%élé B74

et hyl 6-[N-(2-chl oro-4- e und
fﬂpeépsbﬁeﬁ}éfg&ﬁ#&ﬁa}ﬁrigFéF&PﬁgﬁﬁyF-F-E?E Skdrans. | eomee

zs carboxyl ate (conpound 84) Reference Exanple B75
7&¢hyl 3-brono-6-[ N- (2, 4-

8%%%§§Eﬁgbgﬁ¥k sul,f ameyvl] £1:,6¥6LARAYENS UL raABRA KAt €
cyclohexene-l-carboxylate (ethyl (6R)—6—[N—(2—chloro—4—

fluorophenyl)sulfamoyl]cyclohex—1—en—1—carboxylate)(compound

12)

Reference Example B67 ethyl 6- [N~ (2-bromo-4-

fluorophenyl)sulfamoyl]—1—cyclohexene—1—carboxylate (compound

73)

Reference Example B68 ethyl 6~ [N- {(4-bromo-2-
chlorophenyl)sulfamoyl]—1—cyclohexene—l—carboxylate (compound
74)

Reference Example B69 high polarity diastereomer (compound 75)
and low polarity diastereomer (compound 76) of ethyl 6— [N-
(2;4-difluorophenyl)sulfamoyl]—3-phenyl-1—cyclohexene—l—

carboxylate

Reference Example B70 high polarity diastereomer (compound 77)

and low polarity diastereomer (compound 78) of ethyl 6-[N-(2-
chloro—d—fluorophenyl)sulfamoyl]—3—phenyl—1—cyclohexene—1—
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Specific exanples are shown in Tables 1 to 5. 20

[Table 1-1] 0 ~ CGCORS (CH2) " R2 SO2N -pr Conp. R

RZ Ar n No. 157 1 CZHs H/ \ 2 O F 2 CZHs CH3 / \

2 GO F 3CHs H/ \ 2 FF 4 CZHs H (CH3)ZCH 2

(CH3) ZCH5 CZHs H/ \ 2 ~N02 6 CZHs H/ \ 2 10
c&ébbxyhaté 2 F .[Table 1-2] Conp.No. R RZ Ar n 158

11 CZHs H ~ ~ 2
Reference Example B71 high polarity diastereomer (compound 79)
and low polarity diastereomer (Compound 80) of ethyl 6-[N-

(2, 4-difluorophenyl) sul famoyl]-3-tert-butyl-1-cyclohexene-1-
carboxylate
Reference Example B72 high polarity diastereomer (compound 81)
and low polarity diastereomer (compound 82) of ethyl 6-[N-(2-
chloro—4—fluorophenyl)sulfamoyl]—3—tert—butyl—l—cyclohexener1—
carboxylate
Reference Example B73 ethyl 6-[N-(2,4-
difluorophenyl)sulfamoyl]-3, 3-dimethyl-l-cyclohexene-1-
carboxylate (compound 83)
Reference Example B74 ethyl 6-[N-(2-chloro-4-
fluorophenyl) sulfamoyl] -3, 3-dimethyl-1-cyclohexene-1-
carboxylate (compound 84)
Reference Example B75 ethyl 3-bromo-6-[N-(2,4-
difluorophenyl)sulfamoyl]-1l-cyclochexene-l-carboxylate
(compound 85)

Specific examples are shown in Tables 1 to 5.

[Table 1-1]
0
t 1
N C—0OR
(CH,) . R
)
SON —Ar
Comp. R! R? |Ar n

No.
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'l Ll .t
ZZ  Clio 117

Gl

Ci

(CH,) ,CH

(CH,) ,CH

NO,

CHsz

H

T VO U

—

CoHs

CzHsg

CsHs

CoHg

C.Hs

CaHs

CzHs

=y A\ An py e ) T

10

[Table 1-21

Ar

Rl

Comp.No.
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FF 23 (CHz)zCHs H/ \ 2 FF 24 CH3H/ \ 2 O F
C

25 CHCH3)zH/ \ 2 FF 26 CZHs H~ ~ 2 CH30-CO
27 CZHs H/ \ 2 CH3 F 160 [Table 1-4) Conp.No. Rl RZ
Ar n 28 CZHSH/ \ 2 Cl 29 CZHSH/ \ 2 F C 30
CZHS H S 2 ~U Sl HSH,~-~2F
11 CoHg H @
F
12 CzHsg H
F
F
13 C»Hs H i
F
14 CoHs H ;: ::
F F
F
15 C,H;p H : 5
F
i6 Cz2Hs H
F
F
F
17 CoHg H Z
F
19 CsHs H
F
(1-form) ;:::
P
[Table 1-3]




FF32 CHZCH (CH3) z H/ \ 2 F F 33 (CHz) 3CH3 H ~ ~
2 F F34 CZHSH/ \ 2 Br F 1.61 35 CZHs H/ ~ 2
C O 36CZHs H/ \ 2 CH3 CO [Table 1-5] Conp. No.
RLRZAn 37 CZHE H~~2 d 38 CZHs H~~2 C C
39—CAHs— 2—CHs—4T0CZHs H 1 VT—== 2NN Tl 2
Comp.No. r? R? Ar
20 CoHs H
F
{d=-form)
F
21 C2Hs H _Q
CH0-G
0
22 CHj; H
F
F
23 (CHz) 2CH3 H
F
F
24 CH; H
o
F
25 CH (CH3) 2 H '
F
F
26 CzHs H @
CHSO-E |
0
271 CsHg H :
. oH,
F

160



41 CZHs H C 162 42 CZHS H/ \ 2 CF30 43 CZHS H F 2
F F 44 CZHS H/ \ ,NON 2 ~N\ N 45 CZHS H/ \ 2 CH3
O [Table 1-6] Conp.No. RLRZ Ar n 4 6 CZHS H/ \ 2
FCH3 47 CZHS HCI 2 Cl 48 CZHS H/ \ ,NON 2 NON
49 CZHS H/ ~ "NON 2 ~-N 163 50 CZHS H/ \ 2 CF3 51
CZHS H/-\ 2
[Table 1-4]
Comp.No. §R! R? |Ar
28 CzHs H ; ::
cl
29 CsHs H |
F
Cl
30 C,Hs H
H
31 C:Hs H
F
F F
32 CH,CH (CH3) 2 H
F
F
33 (CHz) 3CH3 H ; >
F
F
34 C,Hs H '
Br
F

16l




COOCH3 52 CH/ ~H/ \ F2 2 F 53 CZHS H ~ ~

~ IN-/OC(CH3) a2 ~NI nHNHOO" OC (CHs)

CZHS H/ \ 2 COUCHs Cl [Table 1-7] Conp.No. RIL
[\ 2
\

Ar n 55 CZHSHI \ 2 CNC 56 (CH)ZOH H / \
16457 IS H 7 VT = 2 N <N| F 54 CZHS H / 1 F F
59 CHZCOIc4H3) s H/ \ 2 FKH
cl
i
36 C.Hs H
GHs—ﬁ
0
[Table 1-5]
Comp.No. R R? |Ar
37 | CaHs H Q
Cl
18 CzHs H _Q
¢l Cl
39 CzHs H ‘Q
C,Hg
40 CzHs H ' _Q—N,
\
' cl
41 CzHs H j
cl
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T
F 60 cHZcoox H/ ~ 2 F F61 CZHSH~\ 3 F F 62
CZHS H/ \ 2 C NHCHZCOOC (CH3) 3 0 Cl [Table 1-8)

Comp . No. RLRZAr n 63 CZHSH/ \ 2
C-NHCHZCOOC2HS 0 CIl 16564 CZHSH/ \ 1 F C 65
CZASHT T 3 FO 7T CZRSFT V]2 F(I-form - O
2 CZHS H¢zHs 2 H @
CF,0
F
43 CzHsg H
F
F
4 . CoHs H M=y
_ <: :> N ‘
N
N
45 CoH;s H
H
[Table 1-6]
Comp.No. |R! R? Ar
46 CoHs H
F
CH; -
H|
47 CoHs H. i .
Gl
48 C,Hs H | /N:::N
N |
\=—N
49 CzHs H Ny
N\%
163




F (d-formj O 73 CZHSH/ \ 2 FBr 74 CZHS H/ \
2 Br C [Table 2] 0 n~ GOR (CHZ) ~ SOZNH Ar
Comp.No. RL Ar n 166 7 CZHs ~ ~2 8 CzHs ~ ~ 2 ~~H3
9CZHs / \ 2 O F1l1ls czHs/ ~2 F 66 CZHs / \ 1 F
F—(Tabte73i
50 C2Hs H
CF;
51 C-Hs H
COOCH,
52 H
CH;
53 C2Hs H @\ OC(CH3)3
0 oc(cn)
54 C2Hs H
COOCH,
[Table 1-7]
Comp.No. JR! R? |Aar
55 CaHs H ; :
56 {CHz) 2OH H ; :
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Olr & " NAr SOz Conp.No. Ar 67 OC, ~ ~3 68 F
167 69 OCHzZCF2CF3 70 ~/ \ F F [Table 4-1] 0 R* ~
CORS R i SOZN -Ar Conp.No. RR RZ R Ar 75 (high
CZHS H/ \ / \ F polarity diastereoner) F 76 (low
CZHS H7+— )1+ F '
57 CzHs H LRSS
'S
\=N
F
58 C,Hg H ; :
F
F
59 CH,COOC(CHs)s |H
F
F
60 CH,COOH H :
F
F
61 CoHs H
F
F
62 CzHs H
G —NHCH,C00G (CH,) ,
0 :
Cl
[Table 1-8]
Comp.No. [R! R? Ar
63 CzHs H

C—NHCH,COOC,H,
0

&

H

1

h

5




polarity diastereonmer) F 7T (high CZHS H/-\ |/ F
polarity diastereoner) C~ 78 (low CZHS H/ \ [ \
polarity diastereoner) C- 168 79 (high CZHS H C(CHs)s
/ \ F pol arlty d| astereomsr) F 80 (low CZHS H C
(G‘—',?,I 3+ \—F }JUIallt_y th—as CICUIICI) F [Tdbi(:‘ 927
np . Ng RL RZ R Ar|81 (pigh H C(CHs)s /' F
%Ia rity (flﬂéstereorrer) % B2 (| HS H C (CHB)
F polarifty diastereonger) G
Cl
65 CaHs H
F
Ccl
71 CoHs H
: F
(1-form)
Gl
72 CzHs H
F
{d-form)
cl
73" CaHsg H
- — F
Br
74 CzHg H
Br
o
[Table 2]
1]
C—OR’
SO,NH—Ar
Comp.No.. R! Ar
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85 CZHS ~HBr / \ F F [Table 5] CH3 0 C QCH5 CH3
H i SO02N -Ar s ronmp.No. Ar 15983/ \ F F8 / \ F
Cl The Reference Exanple ¢ nentioned bel ow can be

_produced according to Reference Exanple of W01/ 10826

and Referfence Exanple D canp be produced according to

‘Exanpl e dfCN%01/10826. 5 [ efeh? Exanpl e C]
Ref erencq Exanple Cl To a s¢ld 'ethyl 6-[N-(2, 4-
di fl uoroghenyl ) sul f anoyl ] - 1{cycl okhexéne-| - car boxyl at e

(1 a. sMnthesized according to the nethod discl osed

in JP-A-J0 i o 055492} and phenyl net hanet hi ol (719 ng)

8n N N diGeBshyl f or mani de (20 m added dropw se
under icqg-cooling OCH,
9 CoHs
Gl
F
18 CoHs i ::
F
66 C2H5 '
F
F
[Table 3]
0
I
c
N
S0,
Comp.No. Ar

67

68

atlaila
;i

167



1, 8-di azabi cycl o[ 5, 4, 0] - 7-undecene (441 ng) and the
m xture was stirred at roomtenperature for 18 h. The
reaction mxture was diluted with ethyl acetate (100
m), washed with water (70 is ml x 2) and saturate
brine {70fm ), and dried over anhydrous sodium

gl fate. Phesokweént] was gvapor at ed and the obtai ned
resi due wgs fieq by rOGH6F,68] col um
chr omat ogrgapk el Jent: Ywkdene) to give ethyl

6- (benzyl qul fanyl )-1- cycl ohexene-|-carboxylate (67
ng) as a qolor)Jess qgil. zo 1H NVR(CDC13) S 1.27 (3H
t70J = 7.( 455-(2. 36 / , 3.76 (1H, m, 3.B6
{2H, s), 4.1 aH, d, F 6.95 (1H, 170 t,{J
= 4. 0Hz), 7.2 ~29 [(5H, W Reference Exanple C2 | n
the sane fanner as ijn Reference Exanple Cl, ethyl 6}
[ N-(2, 4-diff | uorophenyl ) sul fanmoyl ] -1-cycl ohexene-I|-charb
oxytate—s (it g)y—ana{4—metoxyphenyl ) Tet hanet hi 0

(893 ng) were reacted to give ethyl

6-[ (4- met hoxybenzyl ) -sul fanyl ] -1-cycl ohexene-| -

car boxpyradle: (848 ng) as a colorless oil. 1H NVR(CDC13)
S1.28 (3H t, J =7.0Hz), 1.57-2.32 (6H, m, 3.74
(1H, .80 (3H, s), 3.82 {2H, s), t 4.20 (2H, q, J
=, 10 7.0Hz), 6.84 (2H, d, J = 8.9Hz), 6.94 (1H, t, J
> 78R Ref er ence Exanple C3 In the sane

in Reference Exanple Cl, ethyl 6-
'quBrophenyI)squanDyI] 1-cycl ohexene-I-carb
oxyl ate i sSQ,N455Amyg) and

(2, 4- dlfluorophenyl} met hanet hiol (421 ng) were

@bh&éNﬁndif|U0|RbéEg;l sl f 4Ryl ] - 1- ar

== OXYTPLE TI85 N0) as a Ccpl or1 €ss ol
o RILT I e e
poPez)lity6. 76- 6388

diastereomer) F

76 (low C,Hs H i
polarity | -_“<i:::> __4§:::>__
diastereomer) F

77 (high C2Hs H

polarity ——*<:::> —“_fg::>>__F
diastereomer) Cl

78 {low | CzHs H

polarity “_*<::j> —_*g:::>__F
diastereomer) Cl
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20 {2H, M, 6.97 (1H, t, J = 4.4Hz), 7.34-7.46 (1H,

M. Reference Exanple &4 In the sane nmanner as in

Ref erence Exanple O, ethyl 6-

[N-(2, 4-di fl uorophenyl)sul fanoyl ]-1-cycl ohexene-I-carb

oxylate (835]nmg) and
12- @higir o- 4- f fGaHopheh¥il ) - mEHBHrEL hi ol (
were reacted §o give pthyl {6-[(2-chloro-
Fad@grighenzyl ) gul f anyl | - 1- cycl ohexene-1-c¢

C§_625 ng) as colorlpss ofl. i HNWR (CDC13)

1rﬂfrt€treosﬂe4f)7 OHz), 1} 56-2|36 (6H m,

||y, 394 \ZH, o}, 415 {2H & F—=F—C
7.1

w 8.6Hz]-2,6Hz)} 46. 98 n,
ag’de(ﬁ}]’ 2 6Hz] “2% a6 [1H 13,(“]3?3:) .
pRakerignce Exa ple CS k 3- Pyranone (20.0
in the same nner as| des¢ribed in Tetr
di@stRreb®@®)( 963} tof give et hyl
5- hydr oxy- 3, 6§ di hydr o} 2H- pyr an- 4-carboxyl ate (7.52 q)

[

as a colorless oil. 1IHNWR (CDC13) S 1.32 (3H, t, J
= 7 2 Hz) 2.31- 2. 38 (2H m, 103.79 (2H, t, J =5.6
: 14 (2H,_t, J =1.8 Hz), 4.29 (2H, q, J =7.2

[le‘b§§ Al o). SIVS: 172(Mr)  Ref erence Exanple Ch

.3 2H pyran-4-c rboxylate
| ~CIE-J--1S () WS reacit-ed | as
descrlbed in 3etrahedron vol . 30, p. B753 (1974) to
8g¢i vbighhyl 5-fUtHanyl |18, 6-dCh981k}
2H pyran-4-caf boxyl atie (12/0 g) as a pale- F
pellaNVRY(CDC13) S: 1.32 (3H t, J = 7.2 Hz), 2 .50
(2H, m, 3.7p (1H, o), 3.4 (2H t, J =5.8 ), 4.22
degpmepgogef) |
82 (lOW CzHs H C(CH3)3
F
polarity
diastereomer) Cl
85 CyHs 'H Br
- F
F
[Table 5]
GH, I
C—0C,H,
CH;
H
SO,N—Ar

Comp.No. [Ar
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20 2.2 Hz), 4.25 (2H, q, J = 7.2 Hz). elenental
anal ysis value: as CBH1Z03S Calculated ($):C, 51.04;
H 6.43; S, 17.03. Found {$):C 50.99; H 6.54; S,
16.91. Reference Exanple C7 25 Sodi um per oxoborate
e (24.0 g wasjadded to acetic acid (130
gd } and tfhe m xtuge was he¢ated to 50-55C. Thereto was
L Sg pl ugi onfof ethyl 5-sulfanyl-3,6-
H pynan-4- car boxylate (10.0 g) in acetic acid
72 oyer 2 hours(hrs). The m xture was stirred
forF 3 hrs, and{the reaction m xture was
concentrdt ed under reducefl pressure. To the residue
s addeq acetonitrile (2B0 mM) and the m xture was
irred 4t ) peratute for 2 days, and s the
resul tan it erjial was renoved of f by
filtratign ang=sAshed wi {h acetonitrile (70 m ). The
filtratejan washi ng wer ¢ conbi ned and the m xture
was concéntrated under reduced pressure. The residue
Was di'ssorved I'macetonitrile (160 m) and the
m xture was stirred at roomtenperature for 6 io hrs.
The resultant insoluble material was renoved off by
filtrEd defeaamhachEXdnplate nee icomskitelaned-amdee produced
reduced pressure. To the residue, diisopropyl ether
aqamaiinlg twaRe faadse dnpnhke prie W kAl ¢ el kg Eerence
material was filtered off to give
Exprrdien gk wedy snypnediaedlasepading e dxanrig 1ohi ¥0¢L/10826.
acid as a pale-yellow oil (27.6 g) containing an
i nor J&Git€repcsd feample NR(DVSO-d6) S 1.19 (3H, t, J
= 7.2 H), 2.17-2.21 (2H, m, 3.65 (2H, t, J =5.5
RefprenceoFx@mmleqCl = 7.2 Hz), 4.16 (2H, t, J = 2.4
Hz)

"To a solution of ethyl 6-[N-(2,4-
difluorophenyl)sulfamoyl] ~1-cyclohexene-l-carboxylate (1 g,
synthesized according to the method disclosed in JP-A-10-

056492) and phenylmethanethiol (719 mg) in N,N-

dimethylformamide (20 ml) was added dropwise under ice-cooling

1,8-diazabicyclo{5,4,0)~7-undecene (441 mg} and the mixture

was stirred at room temperature for 18 h. The reaction mixture

was diluted with ethyl acetate (100 ml), washed with water (70

ml x 2) and saturated brine (70 ml), and dried over anhydrous

sodium sulfate. The solvent was evaporated and the obtained

residue was purified by flash silica gel column chromatography

(eluent: toluene) to give ethyl 6-(benzylsulfanyl)-1-
cyclohekene—1~carboxylate {673 mg) as a colorless oil.

IH-NMR(CDCl13) & : 1.27 (3H, t, J = 7.0Hz), 1.55-2.36 (6H, m),

3.76 (1H, m), 3.86 (2H, s), 4.19 (2H, q, J = 7.0Hz}, 6.95 (1H,
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20 Reference Exanple C8

4- ( Et hoxycar bonyl ) -5, 6-di hydr o- 2H pyr an- 3-sul foni c

acid (27.5 g) was dissolved in thionyl chloride (82.6

m) and the mxture was stirred at room tenperature

-> 85C for 3 hrs. The reaction m xture was
trconcend raed, t 9. 22yhe’3s (Bilermy educed 25 pressure and

the residue was dissolved in ethyl acetate (100 m).
R¥feraiteai Beamsbe B2 on was partitioned by adding dilute

brine (120 m ). The ethyl acetate |ayer was washed

twi celmittte samemeannenhanhdn Refpgensr Eranri el ethyl 6-

anhydrous sodi um 173 sul fate. The sol vent was

i i S S L i
(Bt dnd AR T BAT YL T el Bet e ho Bradigt ygge reacted
LopEent gl ef uni Loused B espin o, 000 £145L 8l foxene-1-
c%}we]&gé f g%’? YD) 623 Ry R 2HEFS r Bt 4- car boxyl at e
sl o7 5:381 98 Sl SN A Sian,

P B, B D BiEpond o, (e S, o7, 2 4120 (B0 3, 3 -
g it e S R
(Fef ef enpe. Exapple, DL To a sol ution of ethyl

6-'(benzyl sul Tanyl ) - 1- cycl ohexene- 1-carboxyl ate (100

rR¥BrOfUaifednp e Ref erence Exanple CL in  nethylene
chloride (3 mM) was added m chl orobenzoic acid (196

my) umdehd GRmROAdrier and irh®Rafeddtice VExample rel, aathyl 6-
[£5¥2?4—difluor0phenyl)sulfamoyl]—l—cyclohexene—1—carboxylate
(455 mg) and (2,4-difluorophenyl)-methanethiol (421 mg) were
reacted to give ethyl 6-[(2,4-difluorcbenzyl)sulfanyl]}-1-
cyclohexene-1-carboxylate (185 mg) as a colorless oil.

'H-NMR (CDCls) &: 1.26 (3H, t, J = 7.0Hz), 1.60-2.40 (6H, m),
3.78 (14, m), 3.84 (2H, s), 4.18 (2H, q, J = 7.0Hz), 6.76-6.88
(24, m), 6.97 (1H, t, J = 4.4Hz), 7.34-7.46 (lH, m).
Reference Example C4

In the same manner as in Reference Example Cl, ethyl 6-
[N=- (2, 4~difluorophenyl)sulfamoyl] -1-cyclohexene-l-carboxylate
(835 mg) and (2-chloro-4-fluorophenyl)-methanethiol (853 mg)
were reacted to give ethyl 6-[ (2-chloro-4-
fluorobenzyi)sulfanyl]~1-cyclohexene—1—carboxylate {625 mg) as
a colorless oil.

lH-NMR (CDCl;) &: 1.26 (3H, t, J = 7.0Hz), 1.56-2.36 (6H, m},
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zo tenperature for 1 hr. To the reaction solution

saturated aqueous sodi um hydrogencarbonate sol ution

(20 M) was added and the m xture was extracted with

ethyl acetate (20 Ml x 2). The ethyl acetate |ayer

was washed with saturated aqueous sodium

3hgdr dgéincan hodavd Ja@Hut Bon @209m{(RH,wared €20 -AHR)an@-96 (1H,
zs saturated brine (20 m), and dried over anhydrous
tdodiJum 8s@HEat 8. 6Eré, s6l. 98ntl Lias mévapgoldt ddHanddy hgd= 8- 6Hz,
obtai ned residue was purified by flash silica ge

2chHaat dgh&pHyHe eHdend= 8néRane 6>8HRY|- acet at e/ hexane

= 1/30) and crystallized from 174 hexane to gi ve ethyl
Rsfeﬁéﬁ§9lgﬁﬁﬁ§ﬁ9lﬁ5l cycl ohexene-1 - carboxylate

(conpound 86, 10 as white crystals.
(CDC1§7P:$ra'1°Ba %@1 2)tg) gwasyrepged;ipgt é 56"’“(‘%H“aﬂi‘er as

PRI RICRA T R e
ol i) BTSSR St 752 9 oo

aFog?d £~%: g. 60.98; H 6.32. Reference Exanple D2 io
| F°tRE§3he ﬁ%hner as in Reference Exanple D1, ethyl

‘B 2.31-2.38 (2H, m),
fquR DC%%enzyﬂ)%&l#ggyl] 1- cyclohexgﬁe I-carboxylét
36769825 M0L, Ot A Qeﬁ PE)RGE?!‘LSHQQHEXEWDUG =C2.908z), 4.24 (2H,
feacted’ to’ give ef

qb-b(4- ﬁeghggybem;yggs@hﬁongbl 1- cycl ohexene-| - car boxyl
ate (conpound 7, 5 as white crystals. ~s 1H NWR

sf[@@cg'_tsiﬁ 139(3H t, J = 7.0Hz), 1.42-2.50 (6H, m,
.82 (3H s) 4.21 (1H, d, J 13.6Hz), 4.28 (2H, q, J =

Rgfgfgame@ﬁ;m i&, ce), 4.50 (1H, d, J = 13.6Hz), 6.92
(2H, d, J = 8.SHz), 7.41 (1H, t, J = 3.6Hz), 7.47

(2H, Ekhyl S58h@itkdxy-E erdihpdiranaHypysanafivearhexylate (12.9
Cl~Haz(OSS
g) was reacted in the same manner as described in Tetrahedron.,
vol. 30, p. 3753 (1974) to give ethyl 5-sulfanyl-3,6-dihydro-
2H-pyran-4-carboxylate (12.0 g) as a pale-blue oil.
'H~-NMR (CDCl3) &: 1.32 (3H, t, J = 7.2 Hz), 2.42-2.50 (2H,
m), 3.70 (1H, s}, 3.84 (2H, t, J = 5.6 Hz), 4.22 (2K, t, J =
2.2 Hz), 4.25 (2H, g, J = 7.2 Hz).
elemental analysis value: as CgH;203S
Calculated (%):C,51.04; H,6.43; S, 17.03.
Found (%):C,50.99; H,6.54; S, 16.91.
Reference Example C7
Sodium peroxoborate tetrahydrate (24.5 g) was added to
acetic acid (130 ml) and the mixture was heated to 50-55°C.

Thereto was added dropwise a solution of ethyl 5-sulfanyl-3,6-

dihydro—2H—pyran—4—carboxylate (10.0 g) in acetic acid (30 ml)
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20 Calculated (~): C 60.33; H 6.55 Found (~): C

60.42; H 6.58. Reference Exanple D3 In the sane

manner as in Reference Exanple D, ethyl 6-

[ (2, 4-difluorobenzyl)sul fanyl]-1-cycl ohexene-I-carboxy

late 2s (161 ngy) obtained in Reference Exanple C3 was
ovescleboussdghve) et Milhe mixture was stirred at 50-55°C for 3

6-[ (2, 4-di fl uorobenzyl)sul fonyl]-1-cycl ohexene-| -
hggy bargll &he Fe@ﬁbéendmsstuxgwm) cagcmtréteﬁyy}ﬂé% reduced

IH NWR (CDC13). S 1.32 (3H, t, 1.59-2
PEBREULETS ?ﬁ tfzs Xegigye jiag adcbewetw@sr%h% (%30 Jul) and

t%e glgtgg fggﬁ ﬁglrgeQZéFipg%m§%g%pgrgtggﬁ)éog}ggdgygl and
A berticenfafees o8l Stérsa&waﬁgﬁﬁﬁé%% effoByofireration
b Saffea, FECESCBFRRATELE, oL AUTHFVAL. o
ARG MR ARG L Rl e

10 ca box

ééT%%ﬁ é@%ﬁ?Et‘)ﬁHé“%é§1 W digsolved in acetonitrile
c SulF SAy1 1>

or o- 4- ¥Iuorobenzy

I ngl- 8 2
(%?{ﬁipg@ﬁ{‘%i ﬁ%ﬁ% C§DC§L€3 %Pé’él'l %:2 oorﬂ @eﬂgérgﬁure for 6

hr’s OHZhe ke2%r14a94 @ﬂdoﬂﬁblé5&&%é¥iiﬁ”ﬁaé1rehovéﬁ‘%f@ by
441 (TH d J =5 6k), 4.59 (20, 8), 7.03 (1H, td.

fill x40, shdHile ﬁ&ﬁﬂréﬁé*wﬂﬂ,cdncéhﬂfited2uﬁﬁgi reduced
7.42 (1H, t, J 4. 0Hz), 7.62 (1H, dd, J = 8.4Hz,

pireskine . Erremmtemreariaih)esi fiiddpropdd kG ml) was
added, and the precipitated inscluble material was filtered
off to give 4-(ethoxycarbonyl)-5,6-dihydro-2H-pyran-3-sulfonic
acid as a pale-yellow o0il (27.6 g) containing an inorganic
product.
IH-NMR (DMSO-dg) 8: 1.19 (3H, t, J = 7.2 Hz), 2.17-2.21 (2H, m),
3.65 (2B, t, Jd = 5.5 Hz), 4.04 (2H, q, J = 7.2 Hz), 4.16 (2H,
t, J = 2.4 Hz).
Reference Example C8

4- (Ethexycarbonyl) -5, 6-dihydro-2H-pyran-3-sulfonic acid
(27.5 g) was dissolved in thionyl chloride (82.6 ml) and the
mixture was stirred at room temperature -> 85°C for 3 hrs.
The reaction mixture was concentrated to dryness under reduced.
pressure and the residue was dissolved in ethyl acetate (100
ml). The obtained solution was partitioned by adding dilute

brine (120 ml). The ethyl acetate layer was washed twice with

- saturated brine (50 ml) and dried over anhydrous sodium
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20 Calculated ($): C, 53.26; H 5.03 Found (9$): C
53.08; H 4.95. Reference Exanple D5 Ethyl
6-[(2-chloro-4-f |uorobenzyl)sul fonyl]-1-

cycl ohexene-| - car boxyl ate (conpound 89, 100 ng)
obtained in 25 Reference Exanple D4 was resolved in

st WPaeaantlihereclyert giapevaparatesl [anguitde obtained residue
chr omat ogr aphy (CHI RALPAK AD; el uent: hexane/ et hapol

w8 2yuriThiect| brans 51 2 eg¢ ] | cek@an t PRERIRt 2O PRRRY fgLdent :ethyl
filter, concentrated and crystallized fron1Be ane to

aqgeatedpecaneel {7 gr 1E5 bt hyilie oRieqtiye R . was
o Yo ek Lo S nd ERL POXYLELEs produced
bt el roniA s regh e A PEE B dor o FRERREINLOT o

(T pRagetrony by 3 oy ITaF 2n P ERRLREfodiu iyt (781 o)
i tbekafTs) 08 0 3k o

dd, Js %M?Hi(cg%g}gééb%idéé) _‘&§;éflt" th = = A ) 2.6580.70 (2H,

(1H, Gk eméntal anal ysi's val ue:

S 1 FOA5 Cal 24 CioHB3.46; gH= 9. 83 , 4.53
mﬁ%uiﬁéfgféaf;€53q24;gﬁéa%£g5gﬁag4[gf%'- 7.% (c = O#z%,

' t hanol J . ound 91 1H-NWR (CDC13) S: 1.32 (3H,
(%ﬁ] rJIP’: '%.'or?z)‘,s }?L:?gg-z. 55 (6H, ny, (4. 26 )(2H, q, J (=

7. Ozdyerfbrfta i Hhatysis v wd¥)as a1 (ROS S),  7.03

(1H, td, J = 8.6Hz,” 2.4Hz), 7.21 (1H, dd, J= 8. 6Hz,
Calculated (%): C,37.73; H,4.35.
Found (%): C,37.64; H,4.27.
[Reference Example D]

Reference Example D1

To a solution of ethyl 6-(benzylsulfanyl)-l-cyclohexene-
1-carboxylate (100 mg) obtained in Reference Example Cl in
methylene chloride (3 ml) was added m-chlorobenzoic acid (196
mg) under ice-cooling, and the mixture was stirred at room
temperature for 1 hr. To the reaction solution, saturated
aqueous sodium hydrogencarbonate solution (20 ml) was added
and the mixture was extracted with ethyl acetate (20 ml x 2).
The ethyl acetate layer was washed with saturated agqueous
sodium hydrogenéarbonate solution (20 ml), water (20 ml) and
saturated briné (20 ml), and dried over anhydrous sodium
sulfate. The solvent was evaporated and the obtained residue
was purified by flash silica gel chromatography {(eluent:

hexane->ethyl acetate/hexane = 1/30} and crystallized from
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20 2.4Hz), 7.42 (1H, t, J = 4.4Hz), 7.60 (iH dd, J =
8.6Hz, 6.0Hz) . Elenental analysis value: as
C16H18C1F04S Calculated (~): C, 53.26; H 5.03 Found
(~): C 53.29; H 4.82. 2s [a]020 +95.0 (c =0.5, in
met hanol ). Reference Exanple D6 2,4-Difluoroaniline

hdshrf> Mo Wesvdli s v egl [dergd 1 e Bt el 4 TdHexwarte—1-
triet hycf am ne (0.55 rrgg vvasigédlded to the }%7 obt ai ned

caPoiy It dNdBmpaed @8, M6 Tpn, ash wol e i arysfalet hyl

5- (chl orosul fonyl) -3, 6- 'di hydr o- 2H pyr an- 4- car boxyl at e
HCOMBO (gDCakl adnedl. 30 R erenced Exandiiz) C81i4le2hyd (6H, m),
acetate (4 m) was added dropwi se. The reaction
4 JAt (B, s St+r7e2Hs) undle?9a(hbili r dged=siBelHrar 4c35 (1H, m),
for 30 mn and at room tenperature for 5.8 h. The

4 rSactliton dvi xEuris iz )di | TE-idSh (Gihym) a“ce'i(afé Ea'é]d(ZH m) .
washed successively with water (50 m ), O.

eleyprdetl @mal wais {B0Ied )as skz0e800 n’fiﬂa@ 2) and

sat ur at ed br| ne (50 m). The ethyl acetate |ayer was
Cadiqud@tamer (Vo fagreliatm i fet® and the sol vent was

evapor at ed. under reduced ressure The resi due was
F%\E\‘ff‘l%éd 5y €0 &bl & chr omat ogr aphy (el uent :

et h acet at e/ he>é<qa2ne l/2}. The obj ective fraction was

reduced pressure and the residue

and grygbﬁl l&:&é\%dg{ahg’?rta T ! u%&foﬁ{ﬁe%tcr@”lax%?n%laet %1, ®thyl 6-
di.fl
[@ Hei:%’ yibeonu%r %@%’ d)yfﬁ- pyrs CLRRERES ooy ate (98

mgi %%ﬁ%%ggo%.& Fgegij fwffa a lee %’2’ %}f?éosﬁ%%cted ci;we ethyl
6- jciéé—?n&ﬁo%b%%ﬂ%u%@yl]M%j@l%héhe&e 1-7cé3r54@>)y1ate

(compound 87, 88 mg) as white crystals.

[y

'H-NMR (CDCls) &: 1.34 (3H, t, J = 7.0Hz), 1.42-2.50 (6H, m),
3.82 (3H, s), 4.21 (1H, d, J = 13.6Hz), 4.28 (2H, q, J =
7.0Hz), 4.31 (1H, m), 4.50 (1H, d, J = 13.6Hz), 6.92 (2H, d, J
= 8.8Hz), 7.41 (1H, t, J = 3.6Hz), 7.47 (2H, d, J = 8.8Hz).
Elemental analysis value: as C;7H220sS

Calculated (%): C, 60.33; H, 6.55

Found (%): C, 60.42; H, 6.58.

Reference Example D3

In the same manner as in Reference Example D1, ethyl 6-
[{(2,4~difluorobenzyl) sulfanyl]-1-cyclohexene-l-carboxylate
(161 mg) obtained in Reference Example C3 was reacted to give
ethyl 6-[(2,4-difluorobenzyl)sulfonyl]-1l-cyclohexene-1-
carboxylate (compound 88, 134 mg) as white crystals.

'H_-NMR (CDCls) &: 1.32 (3H, t, J = 7.0Hz), 1.59-2.50 (6H,
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20 (1H, d, J = 1.8 Hz), 4.41-4.48 (1H, m, 7.00-7.05
(1H, m, 7.12 (1H, br), 7.22-7.33 (1H, n), 7.43-7.55
(1H, m, 9.82(1H, s). Elenmental analysis value: as
Cl4H1sF2NOBS Calculated ($): C 48.41; H 4.35; N, 4.03.
zs Found (9$): C 48.47; H 4.35; N, 3.96 Reference

m)%mﬁ PZ%,I gt he samH@NNer. 3 {1HRelerenca ocpl g 4.39
, ethyl o-
(1ehly psall $Dnyln ;- 3 6-di Aydd 00REH pypbad346casb@2il, ame, 7.42 (1H,
(0.70 g) 178 obtained in Reference Exanple C8 was
t yenct etl. 0%i)h, 2F cAd-oF.c6M-{TH,uorloaniline (0.52 g) to
give ethyl 3-[(2-chloro-4-
f | vorrdpimemta)ls wrfadivmyils] v&lGedi G sRidEpyaSan- 4- car boxy
|ate (conpound 93; 0.54 g} as white crystals. s
1H NVR(IRMB@tas) ($) . L1 E3H8Q:, Wy 5.2 Hz}, 3.72 (1H,
dd, J = 12.8 Hz, 3.0 g%), 4.07 (2H, g, J = 7.0 Hz),
4. 15E008l (G, G, 55.3P( Hd, 40 = 2.2 H2),
4.46-4.55 (1H, m, 7.15 (1H, br), 7.22-7.26 (1H, m,
Referprces EXxanplenb4 9. 66 (1H, s). El enental anal ysis

val ue: as Cl4H1sClFNOBS iq Calcul ated ($): G 46,..22; _
H 4 Irethe Fage Mapgedd ae-jin &GA‘%@}C%?E&?%&?\L 7 £thyl 6

[ e 4 TR ) D T e S e
catboripiaey G ITATE T e L bl o P Was

e i THD E T Orai s S LR oL R il Fony)-
l-cyclohexene-1-carboxylate {compound 89, 422 mg) as white
crystals.

'H-NMR (CDC13)8: 1.32 (3H, t, J = 7.0Hz), 1.55-2.52 (6H, m},
4.25 (2H, q, J = 7.0Hz), 4.41 (1H, 4, J = 5.6Hz}, 4.59 (2H, s),
7.03 (1H, td, J = 8.4Hz, 2.6Hz), 7.21 (lH, dd, J= 8.4Hz,
2.6Hz), 7.42 (1H, t, J = 4.0RHz), 7.62 (1lH,

dd, J = 8.4Hz, 6.2Hz).

Elemental analysis value: as Ci¢H1sC1FO4S

Calculated (%): C, 53.26; H, 5.03

Found (%): C, 53.08; H, 4.95.

Reference Ekample D5

Ethyl 6—[(chhloro-ﬁwfluorobenzyl)sulfonyl]—lw
cyclohexene-l-carboxylate (compound 89, 100 mg) obtained in
Reference Example D4 was resolved in two enantiomer by high
performance liquid chromatography (CHIRALPAK AD; eluent:
hexane/ethanol 8/2). The eluants were filtered.through a 0.45

pm filter, concentrated and crystallized from hexane to

176




10

15

20

25

SOz CH2 Ar Conp.No. Ar' 86/ \ 87/ \ ~Owe 179 ss /
~F F8/\VF C 90/ \ (-y-formF C 91/ \
(+y-formF C [Table 7] 0 ~ Ot 0 SO2NH Ar'
Conp.No. Ar' 92/ \ F F93/ \ F

respectively give ethyl (-)-6-[(2-chloro-4-

fluorobenzyl) sulfonyl]~1-cyclohexene-1l-carboxylate (compound
90, 50 mg) and ethyl (+)-6-[ (2-chloro-4-fluorobenzyl)
sulfonyl]-1-cyclohexene-1-carboxylate (compound 91, 49 mg)
each as white crystals.

Compound 20 ,
'H-NMR (CDC1l;) &: 1.32 (3H, t, J = 7.0Hz), 1.56-2.55 (6H, m),
4.26 (24, q, J = 7.0Hz), 4.42 (1H, d, J = 5.6Hz), 4.59 (2H, s),
7.03 (1H, td, J = 8.6Hz, 2.4Hz), 7.21 (1H, dd, J= 8.6Hz,
2.4Hz), 7.42 (1H, t, J = 4.2Hz), 7.61 (1H, dd, J = 8.6Hz,
6.0Hz).
Elemental analysis value: as CjgH1gC1FO4S
Calculated (%): C, 53.26; H, 5.03
Found (%): C, 53.24; H, 4.85.
[a]p2® -97.0° (c = 0.5, in methanol).
Compound 91
ly-NMR (CDCls) &: 1.32 (34, t, J = 7.0Hz), 1.56-2.55 (6H, m),
4.26 (2H, q, J = 7.0Hz), 4.42 (1H, 4, J = 6.2Hz), 4.59 (2H, s),
7.03 (1H, td, J = 8.6Hz, 2.4Hz), 7.21 (1H, dd, J= B.6Hz,
2.4Hz), 7.42 (1H, t, J = 4.4Hz), 7.60 (1H, dd, J = 8.6Hz,
6.0Hz).
Elemental analysis value: as CigH1sC1lFO4S
Calculated (%): C, 53.26; H, 5.03
Found (%): C, 53.29; H, 4.82.
[a]p?® +95.0° (¢ =0.5, in methanol).
Reference Example D6

2,4-Difluorocaniline (0.45g) was dissolved in ethyl

acetate (10 ml) and triethylamine (0.55 mg) was added to the
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Cl 180 Exanple 1 Fornul ation Conparative 1
Formulation 2 Conmpound 72 |1g 178 Soybean Q1 2208
3408 egg yolk lecithin 13.28 20.48 glycerine 24.78
38. 258 dinyristoyl phosphati dyl gl ycerol 2.28 3.48
acetic acid 11.2nM -. Anhydrous sodi um acetate 8. 8nM -
oBt 81hdd eslo Vet £on t Wh@é r ab®etodlirdd. 1.THer,| g cfoltuteion of
compound 72 was di ssolved in 2208 of soybean oil, and
elBy 2850t clegryohkrdegl § A p6-adith yi28-2H~syran-4-carboxylate
di myri st oyl phosphati dyl gl ycerol were further
(0li 6304 ) esbt 24ndd imf RegfgrenceacExarpl sS®| irdethyl acetate (4
distilled water, and acetate buffering agent. is
mhj xeals saddel sdobpetisso tTe neretiionamixdomeematsoigred
are 11.2 mM of acetic acid and 8.8 nM of sodi um
under @ o1l Mhegen vetream xad T Fough? ynipn@ref2EdroFd
then io finely emulsified at 8000 psi, pressure by, .
temperatture gioL pf o sur e EFGATtAON MR iR Hamfiluted with

- emul sion conposition was filled in 20, vial b 0]
gy ste enbor Ke L), 0.5

ethyl mgeefaty red Vaghed BEreREH Y

b Bl TSl TEEL L B A RSl ' 20PEh B Bracea

o AL S B S e ey B b S B
N
pressure. The residue was purified by silica gel column
chromatography (eluent: ethyl acetate/hexane=1/2). The
objective fraction was concentrated under reduced pressure and
the residue was crystallized from a mixture of ethyl acetate
and diisopropyl ether to give ethyl 3-[(2,4-difluorophenyl)-
sulfamoyl];3,6~dihydro—2H—pyran—4—carboxylate {cocmpound 92;
0.57 g) as white crystals.

'H-NMR (DMSO-dg) &: 1.14 (3H, t, J = 7.0 Hz), 3.69 (1H, dd, J =
12.8 Hz, 3.0 Hz), 4.08 (2H, q, J = 7.0 Hz), 4.25 (2H, s), 4.33
(1H, d, J = 1.8 Hz), 4.41-4.48 (1H, m), 7.00-7.05 (1H, m), '

7.12 (14, br), 7.22-7.33 (iH, m), 7.43-7.55 (1H, m), 9.82(1H,

s).

Elemental analysis value: as CisHisF2NOsS

Calculated (%): C,48.41; H,4.35; N,4.03.
Found (%): C,48.47; H,4.35; N,3.96

Reference Example D7

In the same manner as in Reference Example D6, ethyl 5-
(chlorosulfonyl) -3, 6~dihydro-2H-pyran-4-carboxylate (0.70 g}
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181 in 340g of soybean oil, and 20.4g of egg yolk

l ecithin and 3.4g of dinyristoyl phosphati dyl gl ycerol

were further dissolved. 38.25g of glycerine was

di ssolved in distilled water. These were m xed and

roughly emul sified, and then finely enmulsified s at
obbeanpgdi ipr Bedgrengy Expmpla GPghWapresageed with 2-chloro-4-
honogeni zer. The obtai ned, emul sj on conposition S
£ipprRanifing P - v af) blo QBVﬁL?tﬁyie?‘éﬁgEEQiPﬁ@Eg"

ShbratRaryn BuThemer LLr doberCRRAES ZhrBeroR-Aaer miglate
(GPTERR0R P27 oot Eletrahi 58 ArYEERBI Te an omi si on

s RO e Fo b AT o 20 B 28V e 2By o 7 =
T P2 Wl i 01 ob B Gt o e 1 bl 13478 (2Hr ™
aPEPSEINeUy, af 258, ) afid) aPPeAsANCES, (Pl Vi) Ues, #ad(ef, br),

average particle size thereof were neasured in tine

ﬂMﬁ@ﬁuﬁ%%WWMm%wmmwmww%ﬁﬂmwm
Mast er si zer S. e results are shown in table 8. 20 In

Elffed @i MEbad ] @8 d $ONIA NAH AR, aoarde buf fering
agent, pH value hardly changed before and after the

10 CHlesidtedt (PN: andd@i22hen 4 o6 ofN) DNgs55 erm storage in
a condition of 25C, and the formulation 1 had stable

Fappearsnces, 46 35 yvat ue. End myvErsye particle size.
However, in 2s the conparative fornulation 2, pH val ue
decr egsed. fircoraxknfpltes of GHeefanmpcurd] afff arhe eresent
sterilization, and further decreased to 3.6 when :
irstegvteicbrf drhe nuatt Hee atyrR9@sifsxbridt nighe osae manner as in the
.decrease in pH values, instability of the emnul sion
aﬂgnqmﬁnujqnﬁd Reference Examples are shown in Table 6 and

i5 Table 7. However, the present invention is not limited to the
compounds exemplarily shown in Table 6 and Table 7.

[Table 6]

0
OEt

SU;CH;Ar

Comp.No. Ar’

B6

O
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182 was occurred. When it was stored for

25C, the

di sperse phase
di sperse phase particle is

6 nont hs at
appear ance becane i nappropriate since the
particle and water wherein the

di spersed were phase

separatedf and thus the avierage particle s size was
BBcreasedfto 0.8 ™ It becane possible to inprove a
decrease {n e—@ fFat thhe tinme of sterilization or
long terfnstohage/ by addijng an acetate buffering
agent to fhe ¢£nul sion conposition containing conmpound
72. [Tabl ¢ 8] FAverage Part|icle Appearance pH size(nm
Before aphly 4.4 Q0 3 Sterfilization Initial app 4.4
3 Formyl ati on nonths jat 1 app 4.4 0.3 25C 6
nths at fapp A N. 3 _ 25d Before app 4.6 0.3
Sterilizagion ar ative Initial app 4.0 0.3
Formul ati pn 3 s at
Cl
90
(-)-form F
Cl
91
{(+)-form F
Cl
{Table 7]
0
X OEt
S0, NH-Ar’
Comp.No. Ar’
92
F
F
93
F
H
180
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app 3.6 0.3 2 25C 6 nonths at inapp2~ 3.6 0.8 25C 20
app: appropriate inapp: inappropriate 1) -Free oi
dropl et, cream ng and phase separation were not 163
obser ved. 2) The di sperse phase particle and the
water in which the di sperse phase particle is

di sp%gs@@,y@rp phase separ at ed. Exarrpl e 3 Conparative

Forfratation—3—Fornutattonmr4—Cpnpound—72600F g 600 g

Soybean G| 12000 g 12000 g egp mdmulgcidrhi n Wfngprative
720 g glycerine 1350 g 1350 g
d|nyrlstoylphosphatldylglycero 120 dl 120 g [g/Reirallation 2

aceti Tt acrd 4035 g - sodium agetate trihydrjate 71.85
g - distiddmgbutat er2 60 L 60 L |totalllagmunt 5 6008 big

compound 72 Was di ssof ved 1 n IPKg of soybean orT, and
7208 of maryifdaad Ccdgg yol k | eci thin a888g1208 |of 340g

egg yolk lecithin 13.2g 20.4g
glycerine 24.7g 38.25g
dimyristoylphosphatidylglycerol 2.29 | 3.4g
acetic acid 11.2mM -
Anhydrous sodium acetate 8. 8mM -
distilled water total amount 1.1L 1.7L

11g of the compound 72 was dissolved in 220g of soybean
oil, and 13.2g of egg yolk lecithin and 2.2g of
dimyristoylphosphatidylglycerol were further dissolved. 24.7g
of glycerine was dissolved in distilled water, and acetate
buffering agent is mixed and dissolved so that the final
concentrations are 11.2 mM of acetic acid and 8.8 mM of sodium
acetate. These were mixed and roughly emulsified, and then
finely emulsified at 8000 psi pressure by using a high
pressure homogenizer. The obtained emulsion composition was
filled in 20 mL vial by 20 mL. After processing a nitrogen
displacement, the vial was tightly sealed with a rubber
stopper and a plastic cap. This composition was sterilized in
an-autoclave at 121°C or above for not less than 15 min to
give an emulsion composition having the aforementioned
composition of the formulation 1.

Next, as a comparison, 17g of compound 72 was dissolved

181



10

15

20

25

di nyri st oyl phosphati dyl gl ycerol were further dissolved

at 50 to 60C. 13508 of glycerine was dissolved in 20

kg of io distilled water, and 40. 358 of glacial acetic
acid and 71.858 of sodiumacetate trihydrate were

m xed and di ssolved at 50 to 60C. These were then

im Bd@g difssoybeanwatidr wad 28déd od egeat ablindesithin and
60 L and roughly enulsified by using a honpgenizer

3pdpy Orfos imsr i b PhafphE ticl ddivigedioli etprie Sarther dissclved.

condi tigns_of 8Q00 psi pressure and 8-pass_by using a
3Ki- 4RI BﬁegéyFérﬁﬂﬁoyéﬁl?éﬁso*ﬂéddFQsQF&FFéﬁeQnHater These

enuIS|f| ation of 0 ou d 72 der
“’ﬁirFr B850 a0% FPUTHLYTRBS L 245 68y aRRBJCBAT ERpRLY emilsified

afo0pAY tgsggpi'%%s 82557, b8 130%3, B1#R) Paasrnrsobhfogeaizer-
Y EBeTinedl AL rmége?. gherSc Lo BN 180 §RpED ne vial by
28} BEPPTAANKE Boolldbt, aaieeﬁ’it‘rj‘%élé? R Tt

%ﬁ?ésf‘&i‘&nw gl &?ﬁaﬂ#v@eé 8k 8408 rgBHBQS'sEbP?er and a

ation hav he af orenenti one conpos

pﬁ§§ﬁlca§%§ COPPRY | o SO0 0 T £0 RN e yV0Sn an autoclave

di ssol ve io in 12kg of soybean oil, and 720g of

abulzficedb byl kfdle%dﬁ"lréssar’t%a]rzcﬂs Qhin to give an emulsion
di nyri st oyl phosphati dyl gl ycerol were further dissol ved

céﬁpéﬁhtﬁbﬁoﬁéviﬁgoﬂh@faﬁbyéﬁéhﬁﬁoM@@ gbxpdsabdon of the
di ssolved in 35 kg of distilled water at 50 to 60C.

cdieseat s efdhralatked, 2di still ed water was added to
total amount of zs 60 L and roughly enul sified by

usi n@Eaanpodgeni zer Polytron for 5 mn. Next, they
were finely emulsified in conditions of 8000 psi

pr esslivee eamul Biqrassoniposist inng hef Hilgh Poesslation 1 and the

honogeni zer.
comparative formulation 2 obtained in Example 1 were preserved

at 25°C, and appearances, pH values and an average particle
size thereof were measured in time intervals. The particle
size was measured by Malvern Mastersizer S.

The results are shown in table 8.

In the formulation 1 containing an acetate buffering
agent, pH value hardly changed before and after the
sterilization and at the time of long term storage in a

condition of 25°C, and the formulation 1 had stable

‘appearances, .pH value and average particle size. However, in

the comparative formulation 2, pH value decreased from 4.6 to
4.0 before and after the sterilization, and further decreased
to 3.6 when stored for 3 months at 25°C. According to the

decrease in pH values, instability of the emulsion composition
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The di ssolution and enul sification of conpound 72 were

20 performed under the nitrogen gas stream The

obt ai ned emul sion conposition was passed through a

menbrane filter having a pore size of 5 m and filled

in 20 -nmL vial by 20 nL. After processing a nitrogen
weksptagepeal, when CONpass tdisradsiot | ghtdytlseadted 54, h the

a rubber stopper and a plastic cap. This 2s
appeppsnteobenamestirapbrapdiabneaninaaeothavdiapei2eCobase

above for not less than 15 mn to give a conparative
pentislenandowpbert wharébnnthat dbspérhavibhgsehparticle is

af orenenti oned conposition. 185 Exanple 4 The .
déspézsed wenpophasenseparaheds oandl hientBeapverpge particle

conparative formulation 4 which were obtained in _

5 sExanphe Bncueasedt bpel- 8t MpoC ItakeediieRestdsle pip improve a

val ues and average s partjcle, size _thereof were

dﬂ%%%%$%dlﬂnpﬂtVﬁguﬁﬁtéFvﬁbg.t#ﬂ%‘ogvéFﬁﬁélbé?FFEPeor long

size of the formulation 3 was neasured b Nhlvgr
toER12FQT3eF DP0AIdRE PRSP EGe Bé??reﬁg a9t oFoy Fhe
conpar ative fornul ati on. 4, was neasur ed ,by. Mal vern
eI E7R | SERPORI CEOR TRERTALEIRE SPBPRNBHN 2N tabl e .

In tr$&4é¥é2§ fion 3 containing an acetate buffering

agent e was stable before and after the
emul sificat|on-sterilizatipn, and the pH val g ;
! Particle
not decreasg even after a QAng LeLm st prage g#%f d% artt
nont hs at 2pC and al so the ag%barance and t ne aves;3Q& yum)
rticlelsize did not change—thus-the fsrnu!aficn“m
3 was highl|y Stﬁ@f& Howeyer, in the fonpafative
formul ationj 4, the pi?valua dggpeased| gf uef a 3. g.3
mont hs st or pgg gt 135G+ 1@nf t he appear pnce
Initial app 4.4 0.3
Formulation
3 months at
1 app 4.4 0.3
25°C '
6 months at
app 4.5 0.3
25°C
Before
app 4.6 0.3
Sterilization
Comparative Initial app 4.0 0.3
Formulation 3 months at
app 3.6 0.3
2 25°C
6 months at
inapp? 3.6 0.8
25°C

10 app: appropriate
inapp: inappropriate
1) Free oil droplet, creaming and phase separation were not

183



10

15

was i nappropriate since free oil-droplets becane

present on 20 the surface of enul sion conposition, and
the average particle size increased to 3.6 mafter a

6 nonths storage at 25C. Accordingly, an emnulsion
conmposition having a pH value not decreasing at the
cbseevet.preparation, sterilization, and long term
storage, was possibly obtained by a process of adding

220 Tise ndA spenset phasdupderinle sqpatthe vaeeemn svlpich the
conposition containing the conpound 72. In this

diraprese phabecpawtipbesibl dispepregarerenthasgnseparated.
conmpositions having a high stability. 186 [Table 9J

Aver aggampppedr pH Particle ance_size(m _before
errul sification - apply 9.5 - sterilization Inftial a .
4.4 0.2 3 nonths at 25C app 4.5 0.2 . For mul 1i&?’“6’aplpatl"e
honths at 25C app 4.5 0.2 3 15 BRFRHE O, 4502 . 4
P5C 18 nonths at app 4.5 0.2 25C ormu. ation

Compound 72 600 g 600 g
Soybean 0il 12000 g 12000 g
egqg yolk lecithin 720 g 720 g
glycerine 1350 g 1350 g
dimyristoylphosphatidylglycerol 120 g 120 g
glacial acetic acid 40;35 g -
sodium acetate trihydrate 71.85 g -

distilled water
60 L 60 L

total amount

600g of compound 72 was dissolved in 12kg of soybean oil,
and 720g of purified egg yolk lecithin and 120g of
dimyristoylphosphatidylglycerol were further dissolved at 50
to 60°C. 1350g of glycerine was dissolved in 20 kg of
distilled water, and 40.35g of glacial acetic acid and 71.85g
of sodium acetate trihydrate were mixed and dissoclved at 50 to
60°C. These were then mixed, distilled water was added to
total amount of 60 L and roughly emulsified by using a
homogenizer Polytron for 5 min, and finely emulsified in
conditions of 8000 psi pressuré and 8-pass by using a high
pressure homogenizer. The dissolution and emulsification of

compound 72 were performed under a nitrogen gas stream. The
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24 nmonths at app 4.5 0.2 25C before enulsification -

app 5.2 - Conparative sterilization Fornulation

Initial app 4.0 0.3 4 3 nonths at 25C app 3.5 0.3 6

nont hs at 25C i napp2~ 3.5 3.6 app: appropriate inapp:

i nappropriate 1) Free oil droplet, cream ng and phase

i ariqg b remidrsd oo rcompastigdiore a2 pamsesl ¢ihirogigbplaemembrane

was Vi sibly observed. Exanple 5 187 In order to, )
frid&e HAHAY FolPoke 6iz859R 4-Or MM-aeen$ildes: dimni2fgmL vial
arius types of buffering agents with a same ratio

&:Y £ e%npéfs?rv@r%?ﬁﬁﬁr gi ennztrageprecfisglagemeatof the

e SR KR
BB ca iR e Lo omp et hes YaSt RES- SEEFSHCIR an autoclave
Phci2te taf i v B5L ool dsf EniRal Aok 8 Aiemutsion
FohpasE ki Rn ERepiL ot Bb8, B haP T LAl o ringAtt Uik
@Bﬂﬁgggggbﬁ[trate bufferi ng agent, nonosodi um

Next, as a comparison, 600g of compound 72 was dissolved
in 12kg of soybean oil, and 720g of purified egg yolk lecithin
and 120g of dimyristoylphosphatidylglycerol were further
dissolved at 50 to 60°C. 1350g of glycerine was mixed and
dissolved in 35 kg of distilled water at 50 to 60°C. These
were then mixed, distilled water was added to total amount of
60 L and roughly emulsified by using a homogenizer Polytron
for 5 min.

Next, they were finely emulsified in conditions of 8000

psi pressure and 8-pass by using the high pressure homogenizer.

The dissclution and emulsification of compound 72 were

performed under the nitrogen gas stream. The obtained
emulsion composition was passed through a membrane filter
having a pore size of 5 pm, and filled in 20 mL vial by 20 mL.
After processing a nitrogen displacement, the composition was
tightly sealed with a rubber stopper and a plastic cap. This
composition was sterilized iﬁ an autoclave at 121°C or above
for not less than 15 min to give a comparative emulsion
composition formulation 4 having the aforementioned

composition.
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di hydr ogen phosphate and di sodi um hydrogenphosphate in
the phosphate buffering agent, and sodi um carbonate
and sodi um hydrogencarbonate in the carbonate
bufferi ng agent, and these were added with the
concentrations described in tables 10 to is 13. Next,
the cBRPBBAE %2, egg yol k lecithin and

copbeificobrbISHRSEoRERLKESES ahLRolGiFSbLREAER poana ehe
b . |
HabapregE gggﬁgsﬁggowh%?ﬁg”ea%{ SPraatBas Ll ERnp1e 3
20
W%%%ngbgggoPgmgﬁg%pg$§ %épéﬁg $$$edpﬁﬁyg%§gg gﬁ&t$5erage
pRY g 201 Hbsi AL $hoRLRECIELA0LA-BLEEATER Fhnbl 362BRYRIS. The

e conmpositions were sea

a§599§?;€§Pglc %&ﬁg' 6rCehe ?Bgm§ESEthZ§d L ﬁ@asured by

auto e at above not ess than mn

MEQvaMeM§§Eé§k@Ee§°§@@§'thﬁastﬁé h@efﬁgéhpaﬁfh@Q§ size of the
types of fering agenfs are to be ad Each of

cbﬁﬁa?ﬁtY@éU§§rﬁﬁ159§oﬁnﬂ|ﬁh@nméﬁﬁﬁﬁéatb9nﬂamﬂérn Mastersizer
exam ned before processing in an autoclave and after

sthe performance. 188 The results are shown in tables
10 to 13. By adding 5nM to 32nM of acetate buffering
agentThe atd et Hudfershowagbnttablét 8 at arbuferfowmulation 3
agent and phosphate-citrate buffering agent, to the

cemtd Sh g canpasetabasbadfippind apéht) hpHceapoendasd2stable
emul si on conpositions of pH 4 to 5 and havi ng al nost

bebrreHand hafiges tibecemihglifibcathpghsperidirativpanand the pH
sterilization were obtained. Al so, when the pH val ue

value didmoti decreapesevennsftorra hdnastedmt gterpge of 18
addi ng a I|qU|d buffer, although so phosphate

menftherath g dgemnd cdrsoridie anpgaranee tthmaverage

particle size did not change, thus the formulation 3 was

highly stable.

However, in the comparative formulation 4, the pH value

- decreased after a 3 months storage at 25°C, -and the appearance

was inappropriate since free oil-droplets became present on
the surface of emulsion composition, and the average particle‘
size increased to 3.6 um after a 6 months storage at 25°C.
Accordingly, an emulsion composition having a pH value not
decreasing at the time of preparation, sterilization, and long
term storage, was possibly obtained by a process of adding 20
mM of acetate buffering agent to the emulsion composition

containing the compound 72. In this manner, it became

" possible to prepare emulsion compositions having a high

stability.
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citrate buffering agent were used,

th

e pH val ue

significantly decreased by the hi gh-pressure steam

sterilization.
val ue changed to about 7 before
steam sterilization
of cofrssle a®] on hi gh-pressure

Wth the

carbonat e buffering agent,
t he hi gh-pressure
15 [Tabl e 10] pH val ue of types
emul si on buffering of

pH

—buffering sfeam pH conposi tijon agent [agent
sterilizatipn acetate before{ q 4.1 Buffering pnviAverage
processi ng agent after procegsAprear4d| before H.0 ]
| OvM processing after procegsing 4.0| beffte 4 0 Particle
15nM processing after processgi ngnge0 |189 before 4.0
20nM procesbing after procesding 4.0 |before 4.p %dge (Hm)
processing pfter grocessing 4.1

efore
emulsification - app™ 4.5 -
sterilization
Initial app 4.4 0.2
3 months at 25°C app 4.5 0.2
Formulation | 6 months at 25°C app 4.5 0.2
3 15 months at
app 4.5 0.2
25°C
18 months at
app 4.5 0.2
25°C
24 months at
app 4.5 0.2
25°C
before
emulsification - app 5.2 -
Comparative
sterilizatiocn
Formulation
Initial app 4.0 0.3
4
3 months at 25°C app 3.5 0.3
6 months at 25°C | inapp® 3.5 3.6
app: appropriate

inapp: inappropriate

1)
observed.

2)

Example 5

187
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| actate before 4.2 buffering 12. SmM processi ng agent

after processing 4.1 before 4.2 25nmM processing

after processing 4.1 .before 4.1 SnM processing

after processing 4.1 before 4.0 |OrM processing

citrate after processing 4.1 buffering before agent

4.0 ihndrpeecessppgpatéetopabcesiimg 4f125bmilofermulations
20mM processing after processing 4.2 [Table 11] pH .
coaltadndhgt ypedonts typeenpfabudfiemigly- pgesssr wigy a same ratio

as the comparative formulation 2, buffering agents of various
concentrations were added and dissolved in an aqueous phase
composed of glycerine and distilled water. Compositions of

each buffering agent are acetic acid and sodium acetate in the

_acetate buffering agent, lactic acid and sodium lactate in the

lactate buffering agent, citric acid and sodium citrate in the
citrate buffering agent, disodium hydrogenphosphate and citric
acid in the phosphate~citrate buffering agent, monosodium
dihydrogen phosphate and disodium hydrogenphosphate in the
phosphate buffering agent, and sodium carbonate and sodium
hydrogencarbonate in the carbonate buffering agent, and these
were added with the concentrations described in tables 10 to
13. Next, the compound 72, egg yolk ;ecithin and
dimyristoylphosphatidylglycerol were dissolved in soybean oil.
These were mixed and roughly emuls%fied with a homogenizef,
and then emulsion compositions were prepared by Sonicator.

The obtained emulsion compositions were passed through a
membrane filter having a pore size of 5 pm, and filled in 20
mL vial by 20 mL. After processing a nitrogen displacement,
the compositions were tightly sealed with a rubber stopper and
a plastic cap, and sterilized in an autoclave at 121°C or
above for not less than 15 min to give emulsion compositions
in which various types of buffering agents are to be added.
Each of the pH values of the emulsion compositions was

examined before processing in an autoclave and after the

performance.
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10

15

ermul sion buffering of buffering steam-190 conposition
agent agent sterilization before 4.5 4.6 5nM
processing after processing 4.5 before 4.6 | QOrM
processi ng acetate after processing 4.4 buffering
before agent 4.5 15nM processing after processing
4.4 hes oresdflits 20nMdhpwaacebsi tabbéd €10 procESsi iy Adding SmM
before 4.5 5nmM processing after processing 4.4
tbaspmM eo ek cetatle oubik fEng nggdt Snhbpratesbuhfeaynat agent,
after processing 4.4 '
citrate buffering agent and phosphate-citrate buffering agent,
to the emulsion compositions composed with the compound 72,
emulsion compositions of pH 4 to 5 and having almost non pH
changes according to a high-pressure steam sterilization were
obtained.

BAlso, when the pH value of the emulsion compositions
were adjusted to 6 by adding a liquid buffer, although
phosphate buffering agent, carbonate buffering agent and
citrate buffering agent were used, the pH value significantly
decreased by the high-pressure steam sterilization. With the
carbonate buffering agent, pH value changed to about 7 before

the highupressure'steam sterilization.

[Table 10]

pH value of | types of ' | concentration high-pressure

emulsion buffering [ of buffering steam pH
composition | agent agent sterilization
acetate before
4 ' 4.1
buffering | 5SmM processing
agent after processing |4.1
before
. 4.0
10mM processing

after processing (4.0

before

15mM processing

after processing | 4.0
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bef ore
phosphat e bef
buffering aft

processi ng

ore 4.7

er processing 4.3
after processing 4.3 191 before 4.6 32~y

4.5 25mM processi ng

after

agent

processing 4.4
-citrate 8nM processing

before 4.6 16mV

rocessTt Ny after procesging 4.3 beforg 4.6 5V
rocessi ng after procesging 4.7 beforjgbdfdrel OV
rocessing ciftrate after processing 4.{7 buffering 4.0
efore agent] 4.5 20mM processing
after processing |[4.0
before
4.2
5mM processing
after processing{4.1
lactate before
4.2
buffering | 12.5mM processing
agent after processing |4.1
before
4.2
25mM processing
after processing 4.1
before
4.1
SmM processing
after processing 4.1
before
4.0
10mM processing
citrate
after processing |4.1
buffering
before
agent 4.0
15mM processing
after processing|4.1
before
4.1
20mM processing
after processing|4.2
[Table 11]
pH value of |types of |concentration |high-pressure
pH
emulsion buffering | of buffering steam
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15nmM processing after
processing after
of types of concentration high-pressure

buf feri ng of

processing 4.7

processing 4.7 before 4.5 20mM
[ Tabl e 12] pH val ue

enmul si on

pbuf feri ng steam PH conpositi on agent

after processing

gent sterjliration acefate before $.0 Dbuffering
PR BRESEIH 2S8Rt af k @ISBE ocessi ng fS8erpdfgpEion o
O"M processi hg after processing 4.8 [before 4.9
5\ processihg after processing 4.8 19¢£BEFOre 5.0 46
O~ "processing after prQ%%$S|ng 4.9 b_nggegsing
after processing| 4.5
before
4.6
10mM processing
acetate
after processing | 4.4
buffering
before
agent 4.5
15mM processing
after processing 4.4
before
4.5
20mM processing
after processing|4.4
before
4.5
5mM processing
after processing (4.4
lactate beforé
4.5
buffering § 12.5mM processing
agent after processing 4.4
before
4.5
25mM processing
after processing|4.4
phosphate before
4.7
-citrate |8mM processing
buffering after processing (4.3
agent before
, 4.6
16mM processing
4.3
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5mM processing after
processing citrate after

bef ore

processing 5.1 before 5.1

processing 5.

agent 5.1 15mM processing after

5.1 before 5.0 20~ processing after

| OrM
2 buffering
processi ng
processing 5.0

[[Tabte—13—pH vatueof Jtypes of concemntrati on
fi gh-pressurg enul sion buffering of bufdErreg steam
PH conpositijon agent ggent sterilizatfion citrate 4.6
before 6 6.3 bufferindZmM processi ngeere¥sSHiY er
processing 5.16 before| 6.3 | OM processing after |
processing 5.7 before after processing |4.3
before
4.6
5mM processing
after processing (4.7
before
4.6
10mM processing
citrate _
after processing 4.7
buffering
before
agent 4.5
15mM processing
after processing |4.7
before
4.5
20mM processing
after processing 4.7
[Table 12]
pH value of |types of |[concentration |high-pressure
emulsion buffering |of buffering steam pH
composition | agent agent sterilization
acetate before
5 5.0
buffering | SmM processing
agent after processing|4.8
before
5.0
10mM processing
after processing |{4.8
before
4.9
15mM processing
after processing 4.8
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15mM 6. 3 processing
6.3 20nmM processing after
5mM processi ng after
processi ng phosphate after

193 after

processing 5.7 before
processing 5.6 before 6.1
processing 4.6 before 6.1

| OrM

processing 4.7 buffering

geBGFE fagcn; 8.02 ISmyprocessing af §er processing
: efore 6. OmM pr ocessi ng aft e befeg€ssi ng 5. 3
before 5mMM 7}0 procesging g 5.0
: 20mM processing
after processing (4.9
before
5.1
S5mM processing
after processing (5.1
before
5.1
10mM processing
citrate
after processing|5.2
buffering
before
agent ' 5.1
15mM processing
after processing|5.1
before
5.0
20mM processing
after processing |5.0
[Table 13]
pH value of | types of concentration | high-pressure
emulsion buffering | of buffering steam pH
composition | agent agent sterilization
citrate before
6 6.3
buffering | 5mM processing
agent after processing 5.6
before
6.3
10mM processing
after processing |5.7
before
| 15mM ‘ 6.3
processing
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after processing 4.3 before |OM 7.0 processing
carbonate ~~' after processing 4.3 buffering before
agent 15mM 7.0 processing after processing 5.0
before 20mM 7.1 processing after processing 5.6 194

119 ation 5] Conpound 72 5008 Soybean Q|
00008 egg yollk lecithip 6008 glycerin@ffersgrocessing
i myristoyl phosphati dyl gTycerol 1008 glfaci al acetic
cid 33.638 $odium ace{ate trihydrate|befgge
istilled wat¢r total apount 50L 5008 ¢f conpound 72

s dissolved]in | kg of 288¥bean oil, |PreFESE00Y of
gurified egg yolk lecithin and 1008 of ]
di nyri stoyl phpsphati dyl gl ycerol were fuPfkEr BrosesFead
at 50
)y before
SmM processing
after processing
before
10mM processing
phosphate
after processing
buffering
before
agent
15mM processing
after processing
before
20mM processing
after processing
before
5mM
processing
after processing
before
10mM
: processing
carbonate |
| after processing
buffering
before
agent | 15mM
processing
after processing
before
20mM
processing
after processing
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to 55C. 11258 of glycerine was dissolved in about 10
kg of distilled water, and 33.638 of glacial acetic
acid and 59.888 of sodiumacetate trihydrate were

m xed and di ssolved at 50 to zo 55C. These were then
m xed, distilled water was added to total anount of
50 L, roughly emulsified, and finely enmulsified in
condi tions of 8000 psi pressure.. and B-pass by using
Exdnpgle @ essure honogeni zer. The di ssol ution and
gmursification of compound 72 Were periorned under a
nitrogen 15 gas stream The obtai ned {enBdsmobation 5
donposition was passe rougnh a nmenprane 111 ter
Ravi ng a poreCeompeunid 25 m and fillled i n52@gl via
By 20 niL. After processing a nitrogen displacenent,.
tthe conpositi Soykesnt OgAt |y seal ed wifth a A@BOdg
Jstopper and a plastirc cap. SimTarly, the obtal ned
enul si on le§gcowddsileicathdas filled ijn 20 nmeOWigal by
0O mM,, Tn"20 nL"vial by 5 nl,, Tn 10 nL vial by 10
mL, and in 5 nulyicelribg 5 nl, and afjter prbbe3ging a
mi trogen di spl acenent, each conpositijon was tightly
seadénywishoydphosbbetidydgdycerela [l astic 1988, These
$ conpositions were sterilized in an |autocl ave at 1214
br above glaeimdt akesdct BeAddl5 nin td gi ve38n®E§i on
conposi tions of fornmulation 5 having the

af or enBRgivnedcebabestribydzage diffdrent vPaB8g ze
and filling apount. 1o Exanple 7 pH Jal ues and average
bar t it ig) witemhd il Siineonpgsi tions®®¥ t he
formul ation 5 obtained in Exanple 6 were neasured
before and after autoclave treatnent. The particle

si ze measur ed by Ml vern stersizer, 2000. 'Is_The ,
Fesul 03 6L ROMROBA 46 @aBs AhSPaNREd Ghiinl Okd GhE sSoybean oil,

5 aRd"b8bg' 08 BUr3E56A" €99 Volk 1ecithin and 100g of

N

\

dimyristoylphosphatidylglycerol were further dissolved at 50
to 55°C. 1125g of glycerine was dissolved in about 10 kg of
distilled water, and 33.63g of glacial acetic acid and 59.88g
of sodium acetate trihydrate were mixed and dissolved at 50 to
10 55°C. These were then mixed, distilled water was added to
total amount of 50 L, roughly emulsified, and finely
emulsified in conditions of 8000 psi pressure and 8-pass by
using a high pressure homogenizer. The dissolution and
enmulsification of compound 72 were perfo:med under a nitrogen
15.gas stream. The obtained emulsion composition was passed
through a membrane filter having a pore size of 4.5 pum, and
filled in 20 mL vial by 20 mL. After processing a nitrogen
displacement, the composition was tightly sealed with a rubber

stopper and a plastic cap. Similarly, the obtained emulsion
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agent, regardless of the vial size and filling anount,

pH values were constant and the average particle

sizes did not change before and after the

sterilization, and thus the zo fornulation 5 was very

stable. Table 14 Vial Filling H gh_pressure pH

cAnebadeioa wasafhliedstiead0Palt véké byt 80i mLzatino20 mL vial
size (n-) Fornulation 20nL 20ni before 4.6 0.2 5
bpr 6cedsi Ay 106mEf vérlabg 002mLpr spdsdhn§ ROnvipdrby 5 mL, and
before 9.6 0.2 processing after 4.5 0.2 processing .

aforr pRRCBESdRE 4. Bibregepr déepipagmenty epaghgcgmposition was
processing | OnL | OrL before 4.6 0.2 processing, after
t398t8y25epl 88eusthgaSREDBRE BEPBPETGRBd0ADLAROLESARy These

after 4.6 0.2 . . o
compositions were sterilized in an autoclave at 121°C or above

- for not less than 15 min to give emulsion compositions of

formulation 5 having the aforementioned composition and

different vial size and filling amount.

Example 7

pH values and average particle sizes of the emulsion
compositions of the formulation 5 obtained in Example 6 were
measured before and after autoclave treatment. The particle
size was measured by Malvern Mastersizer 2000.

The results are shown in table 14.

In the formulation 5 containing an acetate buffering
agent, regardless of the vial size and filling amount, pH
values were constant and the average particle sizes did not
change before and after the sterilization, and thus the

formulation 5 was very stable.

Table 14
Vial Filling | High-pressure | pH Average
size amount |steam Particle
sterilization size
(pm)
Formulation | 20mL 20nL before | 4.6 0.2
5 processing
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Example 8

Formulation 6

Compound 72 5000g

Soybean 0il 100000g

egg yolk lecithin 6000g
glycerine 11250g
dimyristoylphosphatidylglycerol 1000g
glacial acetic acid 336.3 g
sodium acetate trihydrate 598.8g
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15 min to give enul sion conpositions of fornulation 6
havi ng zo the af orenenti oned conposition and different
filling amount. Exanple 9 pH val ues and average
particle sizes of the enulsion conpositions of the
fformulation 6 obtained in Exanple § were zs neasured
bef atiestaild et tvert eruttoetal camauntt ment . The paPPicle
size was neasured by Malvern Mastersizer 2000. The
results are shown in table 15. 198 In the formul ation

s conL g e celalC bt g S9SN SRS oy,
e B B A S 5 P 1 o
PRSI A A
B P AR e vcer
B8 0 B e e Wty s
£ 2R LOLIHAL UL and dissolved at 50 to 55°C. These were

then mixed, distilled water was added to total amount of 500 L,
roughly emulsified, and finely emulsified in conditions of
8000 psi pressure and 6-pass by using a high pressuré
homcgénizer. The dissolution and emulsification of compound
72 were performed under a nitrogen gas stream. The obtained.
emulsion composition was passed through a membrane filter
having a pore size of 4.5 pm, and filled in 10 mL vial by 10
mL and in 10 mL vial by 5 mL. After processing a nitrogen
displacement, the compositions were tightly sealed with a
rubber stopper and a plastic cap. These compositions were
sterilized in an autoclave at 121°C or above for not less than
15 min to give emulsion compositions of formulation 6 having

the aforementioned composition and different filling amount.

Example 9

pH values and average particle sizes of the emulsion
compositions of the formulation.G obtained in Example 8 were
measured before and after autoclave treatment. The particle
size was measured by Malvern Mastersizer 2000.

The results are shown in table 15.
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15

20 contai ning various concentrations of sodium.
hydroxide as a pH adjuster with a sane ratio as the
conmparative formulation 2,
di ssol ved in an aqueous phase conposed of

and distilled water

so as t

it was respect

o make fi nal

ively
gl ycer

i ne

concemhr ghiofsrmfilsbilonnt hydnbaidéngf an, agebate, pyffering

1.5 and 1s 2.0 mM Next,
abeaict, hiregandledsnpfi shey fphddpaatmeyngly 8Er SR
di ssol ved in the soybean . .
candtaotighhy &hel sveradewpeKtaclRoRdgesi faf
enmul si on conpositions were prepar
aott affted &hel stexidompsirny oABWE

menbr ane fi

verll é§abde20 nlL via

lter

th

1

by 20

e compound 72,

99 oil. These

m.. After

€99

ol k
l&§§ewere
%%ﬁgkﬁﬁgﬁe before
UGN

having a pore size of 5 ~.im and s
processing a

nitrogen displacenent, the conpositions were tightly
sealed with a rubber stopper and a plastic cap, and
sterilized in an autoclave at 121C or above for not
Tpgég tll'?an 15 mn t gl ve _emulsion Pgnposi H-orS—R
whi ch sodi um hydr oxi de _havi hg. various io. aqe
concentr at i [0 has ngs %ﬁgng adj ust gP2 Eac o729
the pH valjues of tthe enul sy on conpgsitions was |particle
exam ned befdre® pr@E@@gghg PReR lrlrg%tocla\e and after
the perfornmance. The resultp géﬁmshomn injtabl e U6gize
The emnul sign conpgsitions B ich the cqompound [72 is
added, or not added, is botgtggygigagggﬁificantly(um)
| ye—afit+er—sterHzatton—whersodiu
hydr oxi de _df. all cc trat|gRgoyas added.| 4 bl el 462
F?%@“%&ﬁ&&ﬂr%ﬁh%n cﬁ% i gh- pl essure steam gH Sodi pm
6hydroxide sterilization processing
after 4.5 0.2
processing
10mL SmL before 4.6 0.2
processing
after 4.5 0.2
processing

Comparative'Example 1

In order to prepare total volume of 25ml formulations

containing various concentrations of sodium hydroxide as a pH

adjuster with a same ratio as the comparative formulation 2,

it was respectively dissolved in an aqueous phase composed of

glycerine and distilled water so as to make final

concentrations of sodium hydroxide of 0, 0.5, 0.75, 1,

2.0 mM.

Next, the compound 72, egg yolk lecithin and

dimyristoylphosphatidylglycerol were dissolved in the soybean

199

1.5 and



10

15

O mM after processing 4.6 s
0.5 nM after processing 4.5
0.75 nmM after processing 4.5

bef ore processing 1 nM 10 after processing 4.5

bef ore processing 6. 1.5 mM after processing 4.6
obef oreh@secesse ngited ard GronMlaly eempl viekadngith7a i s

I ndustrial Applicability As is clear fromthe
hatogenieari oard tbeor eptilehpnt hempesikioos vewpoprepsred by
of the present invention is adjusted to about pH 3.7
SonabsbtbrpH Bhe dytainke erubiidrr¢ompogithions were passed
Therefore, the pH of the enul sion conposition-and the
thvengheaompmbranpefilterohavhegdaspersesprgset > um, and
particles therein scarcely _vary_ even after ., .
£31pRl iBaRPORL Fiiah BUt 40 Bhe AELeRPEPEessing a nitrogen

| ong-term preservation, ,and the conpsjition is.stabl,
deﬁﬂgéaﬂ’éﬁﬂgy, tbﬁeceﬁa%i‘-lahoean’ﬁsgﬁﬁaﬁhﬁiﬁt R&3pPes é'ﬁ?h a
i nhvention and a conpound, .,a salt thereof or.a prodr
reREs EoP COBESRARf FUBLAStAR: F9B | AUReREERE LoPeRnen 48
e

auq oL 592 gg”??fgéléghabove for not less than 15 min to give

bef ore processing 5
bef ore processing 6
bef ore processing 6.

6

ENENENES N

emulsion compositions in which sodium hydroxide having various
concentrations was added as the pH adjustor. FEach of the pH
values of the emulsion compositions was examined before
processing in an autoclave and after the performance.

The results are shown in table 16. The emulsion
compositions in which the compound 72 is added, or not added,
both have a significantly lowered pH value after sterilization
when sodium hydroxide of all concentrations was added.

[Table 16]
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exhi bit superior stability. Moreover,
emul si on conposition of the present
and a long-term preservation

production of visually

t he

an aut ocl ave 201 etc.
t her eof do not

result in

i nvent i
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conpgsi tion,

an opti nal

psition of the present

H caftde REeesFFHRd de

|t befargheFOCeSpingapout 3.-%
Nt to give a stable enul sion

endi-

on igQ

vari ous ot her condi

chardcteristics of the

t he donpoun

condifti ons that can be o

ahd®™ he |i ke.

tions such as the

Ther ef or e,

bnuP&itPirer PAREeSEABA itly ofo->
p even when oth?J
er cAHEEH\PT AP IR pH t4-

about} 3.7 - about 5.5 are¢ present, such as the | case
wherd the stability of the BREPERORTOGRSSE G on is Osd
i nfI yenced, Yadd ™e 1ike] an enul si on conpositijon
satidfying various cond|ti Gs-aPIRCEIIRYed by 4-°
adopt|i ng the adjustnent }|of_ pH The enul si.on

compgsi tion of the preseht PRYEKE BAOCRSSEBFer kshofs ’

| ong4t erm présé®ation s

abiljty for 24 nmpnths.; z

. Thi 3_exceeds a_gener al aeri%ﬁF%% RERCHIS 1 hq%dﬁ
enmul §i on preparations. Thié %gglication .S basled Qn.-a
pat ent applicg#kﬁﬁ No. P008%13180PXPFPEFIT Japan,]"
the dontentgs- ich arg heﬁ§§¥ i ncor porat ed |by 4.6
refelence. 202 cr~ nKs aiter processing .

before processing 6.9

2.0 mM
after processing 4.7

As is clear from the above-mentioned description, the
emulsion composition of the present invention is adjusted to
about pH 3.7 - about pH 5.5 by adding a buffering agent.
Therefore, the pH of the emulsion compositioﬁ'and the average
particle size of the disperse phase particles therein scarcely

vary even after sterilization in an autoclave etc. or after a

Industrial Applicability

long—term preservation, and the composition is stable.

Consequently, the emulsion composition of the present

invention and a compound, a salt thereof or a prodrug thereof,
which is the active ingredient of the emulsion composition,
exhibit superior stability.

emulsion composition of the present invention in an autoclave.

Moreover,

201
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1. An enul sion conposition conprising (A a conpound
stable in an acidic range, and (B) a buffer, s

wherein the pHis adjusted fromabout 3.7 to about

5.5. 2. The conposition of Caim1, which further
conprises an anionic synthetic phospholipids as an

evall sirffd e .1 omy-erhh e resyasttiicon ttfereof afo ot mekwt in the
2, wherein (A) a conmpound stable in an acidic range
produt iare afpoirsthadfl vt kdosfeorviatlae fr@eCcR1 zraps~ - An other
wherein R represents an optionally substituted

wairidshattihe liidipeomeh phasgr eagtismd copnicomatier, in which the
substituted aromati ¢ hydrocarbon zo g

roup, an
disieassl [Phasgbh PEintdcde ﬂ?@tseb@@ﬁcldi@@tﬁ%ﬁ dp giduphow phase
represented by the fornmula -ORlL where Rl represents a
sPpdreddena Greastapg@-onal |y substituted aliphatic

zs hydrocarbon group, or a group representeqd hy th
fornuﬂ&:adﬂiﬁlﬂnRiSlnﬁﬁeFéeRﬁﬂugéﬁpgséﬁwgoélﬁﬁﬁpoﬁghthe

atomor .an 2Q3 optionally substjtuted alipha
present inven€%on %an %e é&justed to ﬁ% abéﬂ%ig.% - about 5.5

"by adding a buffering agent to give a stable emulsion

composition, an optimal pH can be determined depending on
various other conditions such as the characteristics of the
emulsifier and stability of the compound and the like.
Therefore, even when other conditions that can be overcome by
adjusting pH to about 3.7 - about 5.5 are present, such as the
case whére the stability of the emulsion composition is
influenced, and the like, an emulsion composition satisfying
various conditions can be afforded by adopting the adjustment
of pH. |

The emulsion composition of the present invention
moreover shows long-term preservation stability for 24 months.
This exceeds a general period of use of 18 months of emulsion
preparations.

This application is based on a patent application No.

2005-131807 filed in Japan, the contents of which are hereby

" incorporated by reference.
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hydr ocarbon group, and Rlc is sanme or different from
Rl b and represents a hydrogen atom or an optionally s
substituted aliphatic hydrocarbon group, R
represents a hydrogen atom or an optionally
substituted aliphatic hydrocarbon group, io0 or taken
together, Rand R represent GBdH8, ring AL is a

ycl gal kene 0 tionallg,substituted bx 1 to 4
@Ubs Pt GBRt-S198 ECMBESHEFLANt ARTPFO8PRPs consi sting of

(1) an.,aliphatic hydrqcarbon _group apf.i onall havj ng
Subst 1Ailer S onsyath SEabiha A R Rsaetiso f A S0
optio I havd substituents, 20 (3) a group
repregghtéﬁtﬁﬁﬁ%ﬁg formula -ORL where Rl represents a

hydr ogen f ' o I,

optionallshﬁﬁgﬁfhgngh g%ﬁ?ﬁé%ﬁ%, aﬁgq?%?Pgﬂﬁ%ﬂggkﬁ to about
atom 2s Ar repyegents an optionally substituted

aromati ¢ hydrocarbon group, and a group represented

Ay t@ﬁef@6%§b§i§90ﬁso§ G19UR 1ePKRSERt drPNetNomprises an
formula 204 (Cfiz)" AW (CHZ)" A~ or n represents an

anlloede s¥intheltd A phospholipids as an emulsifier.

3. The composition of any of Claim 1 or 2, wherein (A) a

compound stable in an acidic range is

(a) a compound of the formula:

0
1]
LR
(cuz)gj\ i ()
ﬁ%ﬁ——ﬁr

wherein R represents
an optionally substituted aliphatic hydrocarbon
group,
an optionally substituted aromatic hydrocarbon
group,
an optionally substituted heterocyclic group,
a group represented by the formula -OR!
where R! represents a hydrogen atom or an
optionally substituted aliphatic
hydrocarbon group,
or a group represenfed by the formula:
W
R

where R represents a hydrogen atom or an

203



s or {b) a conmpound of the formula: a A J~ zo x~~)n'
SA Y-Ar wherein Rz~ represents an optionally
substituted aliphatic hydrocarbon group, an
optionally substituted aromati c hydrocarbon zs group,

an optionally substituted heterocycllc oup,
represented by the fornulot %m ed af%ﬁ%atlc

represents a hydrogen atom or an_ optionally ,
substituted aliphatic 20MRAsEROeN HVikp, a5 & ngo%psame or

represented by the fornul g Ri t

R O- are the sane or ZSQ&QQ%ﬁ%ﬁﬁ AQQﬂnai} Q%ﬁhﬁp fnts a
represent a hydrogen ato tlona

substituted aliphatic 3%?%%§Fﬁbﬁ Fb&ﬁ'%é BSIERY

a met hyl ene group, a nitrgQ f
atom or an oxygen at om Y P %%en ﬁgggﬁﬁgnﬁyqrocarbon

substituted nethylene gr or an optlonal
substituted nitrogen s §%§&P' d

R® represents a hydrogen atom or an optionally

substituted aliphatic hydrocarbon group,
or taken together, R and R’ represent a bond,

ring A! is a cycloalkene optionally substituted by 1
to 4 substituents selected from the group
consisting of
(1) an aliphatic hydrocarbon group optionally
having substituents,

(2) an aromatic hydrocarbon group optionally
having substituents,

(3) a group represented by the formula -OR'

where R! represents a hydrogen atom or an

aliphatic hydrocarbon group optionally
havipg substituents, and

(4) a halogen atom,

Ar represents an optionally substituted aromatic
hydrocarbon group, and

a group represented by the formula

g is a group represented by the formula

204
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ring Ais a5 to 8 nenbered ring optionally further
substituted by 1 to 4 substituents selected fromthe
group consisting of 10 (1) an aliphatic hydrocarbon
group optionally having substituents, (2) an aromatic
hydr ocar bon group optionally having substituents, (3)

a grou Sented by th la: ORZ~ ss where RZ~
repre t g hydrogen afCtan &7 i an al i phatic
hydr ocar oup @pti onal vi ng substituents, and

(4) a halogen atom zo Ar' represents an optionally
substituted aromatic hydrocarbon group and a group
represented by the fornul g group

r epr esent &d GRPHETENSr AR d’nt(e)@aﬁ )@f I f@r 4)

~qi z) ~ nrrepresents an integer of 0 to 2, so n
represent an integer of 1 to 3, and 206 sum of m and
n" is 4 or less, provided that when X is a nethyl ene

group,, r%BEgggﬂhso§nthtF§gﬁ%gg substituted

nmet hy I e grotip, s or reof or a prodrug
thereof. 4. ¢The conposition of Caim3, wherein the

conmpoun c—R
‘c"zg\lc an
YGHZ) SO-Y—Ar’
wherein R!' represents
an optionally substituted aliphatic hydrocarbon

group,

an optionally substituted aromatic hydrocarbon
group,
an optionally substituted heterocyclic group,
a group represented by the formula: ORX?
where R'* represents a hydrogen atom or an
optionally substituted aliphatic
hydrocarbon group,

or a group represented by the formula:

R
N\Rlc

where R™ and R} are the same or
different from each other and
represent a hydrogen atom or an
optionally substituted aliphatic
hydrocarbon group,

X represents a methylene group, a nitrogen atom, a
205
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30

represented by the fornula (1) is selected fromthe
group io0 consisting of (6R)-6-[N-(2-chloro-9

fl uor ophenyl ) sul f anmoyl ] cycl ohex- I -en-1| - car boxyl at e,
d-ethyl 5-

[XDT SR 'h;ﬁf RIEAYL ) el MOV L SV Sy A e &1 - carbo
6- [ N-(2-chl orophenyl ) sul f anoyl ] cycl ohex-1| - en- 1-

car boxyl at g Ofepﬁ_le@@n - Y 't‘itb'r}%flgfﬁ?lsiusostoi&:)?y e;ﬂ ér_letg{ylene

met hyl phenyl ) sul f anoyl | cycl ohex- -car

The conposition y ' rej

buffer is 1, 2 g&kﬁgﬂecgif§L?¥H§é%§@?.d%?$bnﬁfﬁgﬂ§%2§gxogen
consi sting of aceloate buffer, lactate buffer, citrate

buffer, 20 and phosphate buffer. 6. The conposition

of Cdaim5, wherein the acetate buffer is acetic acid

and sodi unrdaet &t ¢s 3s 57 tollBe meiblesedn rG AP OPliicRA 19y further
any of Clainms 1 and 2, wherein the buffer

concentration i sub8@dkuted ysl 8o TheubeBesichien seflected
Caim1, which further conprises a 207 conponent

sel ected from tfizogr bhp gonspstongistiagl of

emul sifier, water and a conbi nation thereof. 9. The
conposi ti on of CLlai an8alaphehicshgdrochrbonwgrenpt ypeionally
5 10. The conposition of any of Caim1l or 2, which
conprises a disperskaphagesphstitientspprising a

conpound stable in an acidic range, oil, and

enul sifier, and{eht2? aweratihcthedrerapeesegphupeoptionally
particle is dispersed. Zo 11. The conposition of Caim

10, wherein the disp%@%%n%h%ﬁ%Stb%vﬁggﬁe has an

aver age particIF size of .about 0.025 to about 0.7 m ,
3) a group represented by the formula: OR?

where R®* represents a hydrogen atom or an
aliphatic hydrocarben group optionally
having substituents, and

(4) a halogen atom,

Ar’ represents an optionally substituted aromatic
hydrocarbon group, and .
a group represented by the formula
g
1]
\tuyhf is a group represented by the formula

G Ny
X A A

X
?CHZ)n‘ or \(CHZ) n
m represents an integer of 0 to 2,

n’ represents an integer of 1 to 3, and
206
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1s 12. The conposition of C aim 10, wherein the

di sperse phase particle and water wherein the

di sperse phase particle is dispersed are not phase

separated and are stable. 13. The conposition of O aim

9, which does not contain 20 visibly identifiable

free oil - crwplet .m land Tife oot tiessof C ai m B,

wherein the oil is a vegetable oil. 2s 15. The

conposi t i @FIFidzdiithaty w rei ke thansidyekenst g%RYP4 ¥

soybean oil. 16. The conposition of Caim@8, wherein

the emul sifier F9Preamtsh@pRtinnally subgfeituted methylene

conmposition of Claim16, wherein the phospholipid is

egg yol k | eci t H¥PW* phosphati dyl gl ycerol. s 16. The

conposition of Claim2, wherein the anionic synthetic

phospﬁgljpids i s phosphati dyl gl ycerol. 19. The

composi ti Claiim8, wherein the il is in a 1o

o opoft P8 tof PEESRE ok 8 AEGUE g0 HERSRL per cent of

the conposition in total. 20. The conposition of

Claim8, wherein the enulsifier is in a proportion of

abo : 7 the [t j j

For ayrS sohllagre o Kr 181, 37 SRSPATH-HAD, LBrpbin

rebeegent BN e3Phal PU-MNGe @) i% selected from the group

di nmyri st oyl phosphati dyl gl ycerol. zo 22. The _ ‘

c6ABBEEH hiy0B £Of( 6R) 2igM & (S0ichN Sfry-lher conprises a

soybean 0il, egg yolk lecithin, glycerine, and water.

ffzaorabneﬁg_up@fxiltfhﬁﬁyqf] cidd oble xCl1aiehB- 11- b oky MHeLh d-ethyl 6~
or an injection.

[N-(2, 4-difluorophenyl)sulfamoyl]cyclohex-l1-en~l1-carboxylate,

ethyl €-[N-(2-chlorophenyl)sulfamoyl]cyclohex-1-en-1-
carboxylate or ethyl 6-[N-{2-chloro-4-

methylphenyl) sulfamoyl]cyclohex-1-en-1-carboxylate.

5. The composition of any of Claims 1 and 2, wherein the
buffer is 1, 2 or more buffers selected from the group
consisting of acetate buffer, lactate buffer, citrate buffer,

and phosphate buffer.

6. The composition of Claim 5, wherein the acetate buffer is

acetic acid and sodium acetate.

7. The emulsion composition of any of Claims 1 and 2, wherein

the buffer concentration is 100mM or less.

8. The composition of Claim 1, which further comprises a
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zs 24. The conposition. of any of Clains |and 2,
wherein the conpound stable in an acidic regionis in
a proportion of about 0.001 to about 95 wei ght

percent of the conmposition in 209 total. 25. A
preparati on nmethod of an emul si on conposition
empigihEdigcted dippuithe tatvup | o sicinly o f anigl,
and {%% a s buffer, which conprises the step of

ey sl iRy prvadier mnd emaosiumatoosihersrto the range
of about 3.7 to about 5.5. 26. The preparation nethod
of Caim25, wherein the enul sion conposition further
conprj ses an ani onic synthetic i o phospholipid_as
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whereby stability of pH of the enul sion conposition
and particle size of the disperse phase particle

L FULSFURLSEhT b 28)! 8 (el HTBECYESunBh Bomprises o

rise conpoun n an
and;cB uf f.an, . 0 | Ses of
aagj lJIst %ﬁg‘g%lll g?lt’htg@@nu éﬁq%%qq%écﬁpo@gﬁi on e{Ihoe("t éee:iglngtéle
d95pakal! pRabel PRI 513 Hd¥pertedret hod of O aim 28,
whi ch further Conprises the sf%p of addi ng an anionic
synt heti ¢ phospholipids as an emulsifier zs to the

emul si on conposition. 210
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11. The composition of Claim 10, wherein the disperse phase

particle has an average particle size of about 0.025 to about

0.7 um.

12, The composition of Claim 10, wherein the disperse phase

particle and water wherein the disperse phase particle is

dispersed are not phase separated and are stable.

13. The composition of Claim 9, which does not contain

visibly identifiable free oil-droplet.

14. The composition of Claim 8, wherein the oil is a

vegetable oil.

15. The composition of Claim 14, wherein the vegetable oil is

soybean oil.

16. The composition of Claim 8, wherein the emulsifier is

208
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phospholipid.

17. The composition of Claim 16, wherein the phospholipid is

egg yolk lecithin or phosphatidylglycerol.

18. The composition of Claim 2, wherein the anionic synthetic

phOSpholipids is phosphatidylglycerol.

19. The composition of Claim 8, wherein the oil is in a
10 proportion of about 1 to about 30 weight percent of the

composition in total.

20. The composition of Claim 8, wherein the emulsifier is in

a proportion of about 0.1 to 10 & (W/V) of the composition in

15 total.

2l1. The composition of any of Claim 17 or 18, wherein

phosphatidylglycerol is dimyristoylphosphatidylglycerol.

20 22, The composition of Claim 8, which further comprises a

soybean ©il, egg yolk lecithin, glycerine, and water.

23. The composition of any of Claims 1 and 2, which is for an
injection.

25
24. The composition_of any of Claims 1 and 2, wherein the

compound stable in an acidic region is in a proportion of

about 0.001 to about 95 weight percent of the composition in

209




total.

25. A preparation method of an emulsion composition
comprising (A) a compound stable in an acidic range and (B) a
5 buffer, which comprises the step of adjusting pH of the

emulsion composition to the range of about 3.7 to about 5.5.

26. The preparation method of Claim 25, wherein the emulsion
composition further comprises an anionic synthetic

10 phospholipid as an emulsifier.

27. The preparation method of Claim 25, whereby stability of
PH of the emulsion composition and particle size of the
disperse phase particle during autoclave sterilization is

15 improved.

28. A method for long-term stabilizing an emulsion
composition, wherein the emulsion composition comprises (A) a
compound stable in an acidic range, and (B) a buffer, the

20 method comprises the step of adjusting pH of the emulsion

composition to the range of about 3.7 to about 5.5.

29, The method of Claim 28, which further comprises the step
of adding an anionic synthetic phospholipids as an emulsifier

25 to the emulsion composition.
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