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SPECI FI CATI ON STABLE EMULSI ON COMPCSI TI ON Techni cal
Field The present invention relates to an enul sion
conmposition 5 having inproved stability. Background
Art WD 99/46242 describes that (i) a conpound
represented by the formula: 0 GR 10 (CH2) A) Ro
(laa) SO2N -Ar [wherein R represents an aliphatic

hydr ocar bon group optigmsirrgchsyong substituents, an
aromati ¢ hydrocarbon group optionally having
substituents, a BTABLDEMILSTOYr COMPASITINON onal |y
havi ng substituents, a group represented by the
fornula: -OR (wherei nTehnisgle8dald a hydrogen at om

or an __aliphatic hydrocarbon group optionally having ...
Subst FPGERESS =BT THRGHD TEH oot b Lhe Poriiikgs i tion

R.h ~R. 20 rei.n.R b represents a hydrogen atom or
%ﬁYﬁﬁgiﬁﬂgf?%éyﬂﬁzﬁggér on group optionally having
substituents, R 0 iS SgXexqgPbukk fA&r ent from Rlb, and

is a hydrogen atom or an a?iphatic hydr ocar bon group

opt i omal by/hed N@esebsbe s ugntts) (i) Ra26omepues erdpgeaented by
hydrogen atom or an aliphatic hydrocarbon group, or R

@ fRrawéagoined to forma bond, ring Ais a

cycl oal kene substituted by 1 to 4 substituent(s)

sel ected fron@ (Rl) an

(mpi}iﬂii b0 (1a2)
SO,N —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:

1b
R

N\wc

(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 optionally having substituents,
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al i phati c hydrocarbon group optionally having
substituents, 1 (2) an aromatic hydrocarbon group
optionally having substituents, (3) a group
represented by the fornula: -OR (wherein R
represents the sanme neaning as nentioned above) and
(4) a halogen atom Ar represents an aronatic
(bydawcardapmr is ByauPcofidnonably devicigldybabirinents, a
group represented by the forrmula: (CH2)aA;i can be _a
sgosipi reprtes eri8 e da byreure repraaeated Ty @2 fororla: grafiip
represented by the formula: (CH2) is and n,represent§
(Wheratmder TBPTASeRY U heapg™} | 19214 "o AP olRGEtoned above
represented by the formula: 0 GRa_ (C 12).Ra (le) 2
R R R S S

g%ggg(?ﬁ?%i%&ggoHQviH&téM'ilt}ieH% I Ng SRS LEHeBLShe ) by

aro carbon  group optionally having
coubsbibwent s, a heterocyclic group optionally having
substituents, a group represented by the 25 fornul a

-ORla ( kefn Rla represents a hydrogen atom or an
al i pH&bY, & Hydr ocarbon group optional ly having
substitu Sy or a group represented by the fornul a:

can be a group represented by the formula:

X

or a group represented by the formula:

and n represents an integer of 1 to 41, and (ii) a compound
represented by the formula:

0

P
<c@ ioe (le)
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 optionally having substituents) or

a group represented by the formula:
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Rla N-Rlb (wherein R a represents the sane neani ng
as defined above, Ribis sane with or different from
Ria, a hydrogen atomor an aliphatic hydrocarbon
group optionally having substituents), 5 Ra
represents a hydrogen atomor an aliphatic hydrocarbon
gr oup,y 5& Ra and Ra are joined to forma bond, Ara
represeﬁts an aromatic hydrocarbon group optlonally

havi ng substitugnts, a group represented b t he
fornulg31€EfPZ§" reprgs g g??nﬂ?qqéﬁﬁe Enfebings apove,

21'“’9 Eg[&ilé %Jltgl gg}lzzilff%:tenac % 8rLf{praep£ el?fﬂo%%nbxtérp or an

nrep resenfs a nteger

ta@lf}ﬂlatlof gﬁ@&&rgé}?r Faegtl@;a%@dﬁaglﬁéjeg&%ftﬂeagﬁts

nitric oxi NO production-inhibirting effect and an
RPhireptesantaf faeﬁydﬁ@géxh%tmfrodlrmhh o4l igfha20ci n{dssambeny
cyt oki nes such as TNF-a, IL-1, I1L-6 and the Iike, and

areups eftuR? sanch RS opfey lladhed emdEarierabendi (Adgeepresents

agai nst the diseases including cardi ac di seases,
aft eYoRAE Brdeecabon gEPHANPRE IR 1Y sRR%ERY PR BRents,

nervous system di S |nfec ous di seases, sepsis,
§ept?® s Eﬁsgﬁ%e(fﬁ) %%I?e £I‘-’m s publication al so

descri b that an oily inj ect| on can be produced by
di ssol(om)ng suspendi ng or emulsifying this conpound
inav le oil or propylene glycol (Patent

Docunent 1).
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], 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 oil or propylene glycol (Patent

Document 1).
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Al so, WD 01/10826 describes that a conpound

represented by the formula: 0' (?HGR2tM1 (n
X(r) 5 ~CHZ)n SO2 Y-Ar [wherein Rl represents an

al i phati c hydrocarbon group optionally having
substituents, an aromatic hydrocarbon group

optionally having substituents, a heterocyclic group

opt i orfgisPy W@v@%ébQﬁﬂés?FF9€%ﬁ%§ tRagr BURCTRPINES ERPEBSFRLed
hhe toé%prngla: ORIl a (wherein R a represents a

ydFSyePtaH6RT or an  al i phatic hydrocarbon group
optionally paving substituents) or a group

representedchy the formula: Rb H-R (a) 1s (wherein
R b arfh) are sane or differegt fromeach other and
repr esie(® h¥drogen atom or an aliphatic hydrocarbon
gr oup %BW?mﬁ%]TV”having substituents), X represents a
met hyl ene group, a nitrogen atom a sulfur atom or an
oxygeriwharein K represemis amnadpphankd INyosaB3EPemtEPpupP

PET S0 T BT T FHH7 TACPRCE, T G oBSERpey GpaAEhgn oo
' L1 ' : .

R At bbb T b By B s ove

BY €l QeANRORav IR QURIRLLARALEY hajtihg %Fisééérpt@at sy (R

an aromati c hydrocarbon group optionally having

sohsilid:uerts,(whdresn ROUP e sectpsesenydebdeyy bhem or an

formula: OR2 (wherein R2 represents a hydrogen atom
atimiretdld plidrpeatiyaly ararborrgioRd lophrohay | substituents) or

a group represented by the formula:

R1 b
N <R] ¢ (a)

(wherein R'™ and R'® are same or different from each other
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 optionally having substituents, (2) an aromatic
hydrocarbon group optionally having substituents, (3) a group
:epresented 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
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havi ng substituents) and (4) a hal ogen atom Ar
represents an aronmatic hydrocarbon group optionally
havi ng substituents, a 4 group represented by the
formula: (CHZ) (b) X~C )n can be a group represented
by the formula: 5 n )m(bl) or a group represented by
the formula: (CHz (b2) X~CH2)n io mrepresents an
THORR)ePEEsSOnt e LY fhpepPEReft's an integer of 1 to 3,
and symisfrmand n is 4 or less. Were Xis a

net hyljenellgroup, Y represents®@n optionally

substit nmet hyl ene group], or a salt thereof and a
prodrug thereof have nitric oxide (NO

produet kogrbihi RigreBenedd a6t tard fapme@Bsad nhi bitory
ef f ect the production of inflammuatory cytokines
such H¥)MNF-a, 1L-1, IL-6 and gihe i ke, and are useful
as a X | actic and therapeutic agent agai nst the
di seaseS #1 ncl udi ng cardi ac di seases, autoi mmune
di seases, inflannator§ g%éﬁgfes, central nervous

Yi §

Ly & ShoYPs EGRERSeNNee és, 20 sepsis,

septi ¢H and the |ike (Patent Docunent 2). [ Patent
Docurmgnt I nternational Pat&& Publication No.

1999-46@%& anphl et [Patent Docunent 2] Internationa
Pat ent Publication No. 2001-10826 panphlet 25
i sHresenesofn tireegeyeaf i @ncoltts abjreptesdnitshenpiesemdr of
invention is to provide an
1 to 3, and sum of m and n is 4 or less.. 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
inhibitory effect oﬁ 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 (Patent Document 2).

[Patent Document 1] International Patent Publication No.
1999-46242 pamphlet

[Patent Document 2] International Patent Publication No.
2001-10826 pamphlet

Disclosure of the In&ention
The object of the present invention is to provide an

emulsion composition containing a compound stable in an acidic

range, which is represented by the aforementioned compound

5
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enmul si on conposition containing a conpound stable in
an acidic range, which is represented by the

af orenenti oned conmpound 5 having inproved stability. A
term stabl e conmpound in acidic range according to the
specification referred to a group of conpounds easily
geco ose or generate anal ogs in neutral of above

BIuRY pHRF o5 ey StaPHALYe ranges, and Iess deconpose or
gener af Sc'gﬁ nal, QQ? eggcg)mppugg ¥n 3 C?L%ll% S‘e‘:'adc'cC rrd A8%0 the

(about speC| @ conp

%bé@hﬁléa[’cl%ﬁ' dieefAN08 8§ Gr&RAURGnp Eﬁﬁcﬁs |@a3§.11
deconposes or generates anal ogs in actdi ¢ range #hen

dBecsnsgo Wid gkRe B8t Slishal 3gg eimntkdtia 1CoAPpaLik iabout pH 6
neutral or in io basic ranges are stored in sane

Stoih mpsiondehgens and érper dewmpostuprdieysrajer ianpdlogs and

the |ike) and exanined their quallty Al t hough t hese
béEPpbUNtebde eanwsqﬂtq ABIBoMRAY R 6t AE ouna%

are S abl%Ih en stor t Eg aCIdkf range conditio Ny und
PPeGAs Ui FPcEPTPIY D EEPF el T4 hE2lgRd T 1F |c§mp v
BEHET AlsDlaRBRh 6od ANGL LARILELONSABGL PR AR e range when

unst abl e un ose anges or exanple, In a cas

wher eoridifinal 9 ea@Id i c0Rad ge CORPM A cohngblifd Ui efeudehdi 6r in
range is nmade to an enul sion conposition, since an
basisimmgesnposi stiared $ngeawe astdorispgabbeditivres neutr al
range, a range for the conmpound to be stable does 20
{BETPRIAIEo bWélC?Jé’rYgePﬁéFO@h%r dhq ditéa) cmﬁiamlaﬁdt pheir

t abl t dif It t
88%32%‘?1 1 BN Pehe fonaqings Brytomatiyen® Containing
Sidd 801 3,004 ahalned odus 4 g-depomposi¢ i.an el
e CO Oung V\ﬁen emul s on COﬁpOS | ONn

Eaﬂ@ﬂ:m% p!i@paéé?chlmfl%whstéy]b@%tf’bx‘éaﬂseuﬂ@l_]§e_t ai%le@ 28
under aci dic range, when an enul si on conposition of

aentizl arabgeicsrpprepaved;t phosEwlthpsd are turestabke under
contained in the

those ranges. For example, in a case where the aforementioned
compound stable under acidic range is made to an emulsion
composition, since an emulsion composition is generally 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 at the

time of high pressure sterilization by steam or a long term

6
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enmul si on conposition as an enulsifier mainly
deconposes at the tinme of high pressure sterilization
by steamor a long term 6 storage, and generates free
fatty acid due to the deconposition and | owers pH of
the emul sion conposition, and thus reduces a
stability of the enul sion conposition. In addition,
spoohemard sesciratéhatree decoppeasididre ¢b the s
ermul si on conposition i s encouraged as pH is | owered.
dgrbgmpomfi@mrngmén laviere it edglies ek icde CORPORYy e dnd
ug Delivery Reviews 20 31- 145, ,1996' that.a
BPRDFFRESPR SoRRCLOR CorfibsFIPLa FodEBe s it T
l.ectrol ytic .substance is ded : SLen
FeRbeeR T HREE0EE 42 RTa e G EEE bE ons

SRSt BACE NN rasnbuE f &l diS-kel supp@sasd llcweked. added.

e present I nventors discovered by carrying out a
keen aigwyestisgahiyosn cansiddanieaguébed afdosrenhi ohddanced
probl enms, that an enulsion conposition in which pHis
DatiouSekilveéxy dsoiews. 701 ol3ls ld@boutl 986 5 Hmat @-@@ﬁbéﬁ%&y of
stable in the acidic range and _buffer are included,
qlf}’ﬁ’é)‘éﬁéét BRMBPHivies KEIPFEY i SLRGRTaHY e THTE216F S

ressure sterilization .y steamor.a o r
S b TR PSR a RO ey FRBor St S 4 el fha
SUPSIHQan&f L e ifl8gho
T e e e A
Lldd . ed out and the present invention is achieved.
Accordingly, the present invention provides [1] An

emul sTan poeposi tinoentons al ydaryefrAfl By cerrpating Stiibp ekeen
in acidic range and (B) a buffering agent in which Eﬁlt
a an

inversigap st ePnv desene 8hy lPrapsut isned pEPleReE
grr?u s(?'LSoint iczgrqp,gst,i ilJri 1Vr\{hlwﬁ§]c1f1 ulgﬁ hiesr a%%gEE(ieéetso Ahout 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 phospholipid as an emulsifier.

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

7
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ani oni c synthetic phospholipid as an enmulsifier. [3]
The conposition of any of [1] or [2], wherein (A) the
7 compound stable in acidic range is (a) a conpound
represented by the formula: D GR (Cfit) A ; Ro (I)
5 SO f -Ar [wherein R represents an aliphatic
hydrocarbon group optionally having substituents, an
GPTERRIICC srﬁ?s?%clan 56 A4 £ otRNID P dRAI B yCIRRAYRG represented
ubstituents, a heterocyclic group optionally having
é%ﬂi??ﬁﬁéﬁ?i?'a group represented by the io formul a:
OR (wherein R1 represents a hydrogen atom or an
al i phatic_hydfgcarbon group optionally having

subst% epﬁ a a g;ﬁgp represented by the fornul a:
Rt " TS wﬁ;gsin represents a hydrogen atom or
an al i phatic S0 bcar bon group optionally having

substituents, R10 is, same wth or different from
Ri b, dvhgtebydh repsasertammalilprhatic hyphoseaPPdroroup
roup qQptionally having substituents, R represents a
%@@%g‘*gﬁya{lamﬁ Sé‘nl?s&Fg‘]b‘Finsr'c aﬁyéFS@%Fb%rPyﬁgé’ﬁﬁFb% Eoup
R.are.joined.to. a ho j [
Sratarednber S Rk SRS Y D s B e oo
&gs&s;daw?namngs ehestedudfam o B8 aporRy LaRsisli BY ©le
(1) an aliphatic hydrocarbon group optionally having
Sabsiliat: UBRt S(whie2piAnR'arrepatsenty dr og@rboan gfadupr an
optionally having substituents, (3) a group

aepheddat Brdpecanponhgrdep mptd on@Rly ( eelrd rfuRstituents) or

represents the sanme neani ng as
a group represented 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, 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 -OR! (wherein R* represents the same meaning as
mentioned above) and (4) a halogen atom, Ar represents an
aromatic hydrocarbon group optionally having substituents, a

group represented by the formula:

8
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menti oned above) and (4) a hal ogen atom Ar represents
an aromatic hydrocarbon group optionally having
substituents, a group represented by the fornula: 8
(CNZ) At can be a group represented by the fornul a:
(CH2) or a group represented by the formula: (CH2) n

a" and n is integer of 1 to 4], or (b) a conpound
repres 1o by the formula: 0 11 ' NZ CGR (I1)
(X A SO2 Y-Ar' [wherein R' represents an

al i phati c "hydrocarbon group 15 optionally having
SMDHd GUERLSy Al RLRABLA G UHOEBLRGT, 9T OUp

optional 'y having substituents, a heterocyclic group

opti onal ving substituents, a group represented by
the fgymilia: ORla" (wherein Ria' represents a
hydr ogen or an aliphatic hydrocarbon group

optionally having substituents) or 20 a group

Pepr S5eHPeteRi e SR eflobnitie formuBap~R10, (wherein
Ri b' and o, are sanme or different fromeach other
and r@g eg t a hydrogen atomor an aliphatic 25
hydr ocar roup optionally having substituents), X
represents a nethyl ene group, a nitrogen atom a

& hUAsak@Mnteger of 1 to 4], or (b) a compound represented

by the formula:

g an
XCH) S0 Y —Ar

[wherein 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'™ (wherein R'® represents a hydrogen atom or an
aliphatic hydrocarbon group optionally having substituents) or

a group represented by the formula:

1b
oy
\Rlc

(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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or an oxygen atom Y represents an optionally
substituted nethylene group or an optionally
substituted nitrogen atom a 9 ring Ais a5 to 8
menbered ring optionally further substituted by 1 to
4 substituent(s) selected fromthe group consisting
of (1) an aliphatic hydrocarbon group optionally
rhaginglsubslkbuenmsmbéﬁbdzmingropuiémaMWHﬁbnmhbon group
5 optionally having substituents, z gr oup
subpEeserr@dYbY thed $@hehiltaentrs) fe t@idn fmm the group

represents a hydrogen, atom

hat
CW&F%EE?%(&?Fg‘ B PSS e ap Prg b AT Re APE} N2y
4
h%vén%c on u§F0ug]6€{ onarIC%%l 2%?%%Em§%st|% én?s
%?quﬂaiffrﬁgﬁyﬂgegug¥t1&ueﬁ%§IWQBGOEn%%éhp reéeﬁted b%kthe
y the

'z)n can be a group represented ornu a:

DrS18F GRYYI Ouferapr @denieptdebynt hen figdivhan a{&B A an
X~CHZ) n' mrepresents an integer of 0 to 2, n'

algpheseént lsydmpdarbegegrofp @0 ibnadlg, hawids wwbst 1vemids)

n' is 4 or less, provided that when x is a.nethylene
ag&dodé ¥ b@mef@glemtgman%pﬁ%ﬁspyt%u%%ﬁw‘taé:&c hydrocarbon
net hyl epe al t, t hereof or a
%ﬁ%lpesw?r%lol?ﬁi‘aafaﬁ%o@ﬁ TR B 2 “FRebI e Agenced by

ggg?lgepresented by the for mul a (1) is ethyl

6R) N-(2-chloro-4

wwﬁw
Cm)

can be a group represented by the formula:
(CHz)m\
ch

or a group represented by the formula:

(Bt |
X. A
XCHy)
m represents an integer of 0 to 2, n’ represents an integer of
1 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 groupl], or a salt thereof or a prodrug thereof.

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

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

10
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25 fluorophenyl)sul fanmoyl ] cycl ohex-1-en-1-carboxyl at e,
d- et hyl 6-

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

6- [N-(2 chl or ophenyl ) sul f anoyl ] cycl ohex- I -en-1 -

Car%ﬁ%ﬁ@ S} SRy P e e gnC?l%%%w ate.

ﬁfs]TQ"ﬁFCQgFPp%§ or8H 8% ferSEiL zg(r: z[] h\é’@gixﬁ'{het herrer

fer rmre romthe group

€ONS) St ioRdnbte MGHALEsBUEERId fArdgt 8he MJp%onghém{ge of
buffer, and phosphate s buffer. [6] The conposition

9éet[aﬁje, bulieee] Nddtatacbhafer bufiftentesbudtet,i andcpidogpichte
sodi um acetate. [7] The emul sion conposition of any of
Pllﬁff@r [2] wherein the buffer concentration is 100nM
|_ess. [ 8]. The composition of tn[-H% whi ch further
co[ﬁ;rlr F’Q%sccé{“?"é&%%e?ﬁ lre@PEIHR IR KEegRbBpPutter 1s
isting of . ail errul |f|er wat er and a
gn%ﬁcngtcﬁ%na?%eroed&fm fﬁf e conposition of [8], which

5[7?%9&' erms%heaoﬁw&tl&nl@]f Ihe &@g[HquE' P ofwr?erﬂém
f [2], which conprises a ~1s di sperse p ase

Pieg thuzife rcosmtdriirag ianCOSPOANIM stabkesin an acidic
range, oil, and enulsifier, and water wherein the
dilSpefbe cgmrm@@ipépni@f ellils dhsperBedhdgrl tpmpheses a
conposi ti on_of \;] wherei n the di sperse phase
%%i?&qﬂané ﬁ%%e%ﬁ?da éPé‘géhﬁaﬂQ‘%ﬂ &08p1et 19 Mot le. 025
S|t|§n of [10],

.CO
: uelrsel’l(j):ﬁletrh esrptglln e pﬁgé%ln QC&TOPHEBE TSN wat er wher ei n
th@]dwﬁ@e&&%o@ 8$6n PSF L{ ] € g cndi $R&Y %e.q 2hEy00Lr type.

phase separ at ed and are stable.” [13] The conposition
of(109] ThavddpodaeSoN0d £ GOt @ifN [V] SéBl 2], which comprises a
disperse phase particle comprising a compound stable in an
acidic range, o0il, and emulsifier, and water wherein the
disperse phase particle is dispersed.

[11] The composition of [10], wherein the disperse phase
parficle 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 oil is a vegetable
oil.

[15] The composition of [14], wherein the vegetable oil is a
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25 identifiable free oil-droplet. [14] The conposition
of [8], wherein the oil is a vegetable oil. [15] The
conmposition of [14], wherein the vegetable oil is a
11 soybean oil. [16] The conposition of [8], wherein
the emulsifier is phospholipid. [17] The conposition
of [161, wherein the phospholipidis s egg yolk
sbglédrhiailor phosphati dyl gl ycerol. [18] The conposition
0%652%' wherei n an ani oni ¢ synthetic,  phos hq;ipid is
pHEpHkei a9TePsiceram of 18] THhedmpbhrt PBR B i) 1°
wherein the oil is in a proportion of about 1 to
PHBERICS®Wei ght percent of the i.o conposition in

tetAl Ezglam%&‘&i&%})%%i th 8, QfndBlin WRE Bhdsg ipid is
enul’'sifier 1sin a proportion of about 0.1 to 10 %
cb¥ yo110f1 die nganpeshiiddphaitAdyl gl aterd21l] The
conposition of any of [17] or [18], wherein 15
phosipIetei dphgbyterwel dfs [2], wherein an anionic synthetic

di myri st oyl phosphatidyl gl ycerol. [22] The conposition
pbpspPBPLlimit cls ngﬁﬁh@t ly§8%°4- soybean oil, egg

yol k lecithin, glycerine, and water. .[23].The .

* B GrmBpe Lo 1) or VESTE I e ot dh
injection. 20 | 0Sist | N f ]
pf?%?rmh%?éwﬁafhé% %oﬁ%é%%gﬂéégbﬁgggﬁéan aé?ﬁi%%rgg%on
dopbBi i Bk opPrtican . of  about 0.001 to about 95 weight

percent of the conmposition in total. [25] A

pIEERI B¢ ofonridiad oaf oén [eiul sherevongosidndsifier is in a
proportion of about 0.1 to 10 % (W/V) of the composition in
total.

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

[22] The composition of [8], which further comprises a
soybean o0il, 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 conprising (A) a conmpound stable in an acidic range
and (B) a buffer, which conprises the step of
adjusting pH of the emnulsion conposition to the range
of about 3.7 to about 5.5. [26] The preparation nethod
of [25], wherein the emulsion 12 conposition further
conprises an anionic synthetic phospholipid as an
cempbsitficer fur2Rpr Themprieear ahi enioetdeynahef 28] ,

whereby stability of pH of the enulsion conposition
rhpgrparidid @ssppecor!dife odi- sperse s phase partlcle

SRS, e hE P TErLE A 8y o o
OQOHRQ r&ﬂ%ﬁﬁyW@S&gbgl JB%.%%H' %Ppléfgn§¥y ggnthe dlsperse

e 1n an acidic ran

paage( rtd AW 8king h&td@ta%dsEQFPIizcaeﬁotnhgsstﬁ}Epr&\red.
adjusting pH of the emulsion io conposition to the

r prege 0hethodt £3x 71 dry-abott s5al5il1i{z2%y dheemel diath of

[28], which further conprises the step of adding an
canboni tigynmhetried nphios phwilispicd asmpes dmdnsicbiprises (A) a
the emul si on conposition. The present |nvention

CPGPPH%$ Hradticdes ?Hea$%ﬁ%qNﬁaﬁger|%n? 3G Phbuffer, the

f 1 2
e Hg Slo%rl? ornlfocytgl i o{ E%JrCJofdu Fo]f]i?%hﬁa}g Citj sCheorerm<'§1{ﬁ‘1f_(?5l
c%hgeéitlér{‘mob't&l%r ra£1§c]:] fTheLeMROgI {4 o Rfe @ny of [1]

'S an agent for treating cardiac
d[§§]6131&1e a@tabanuﬂe[mhlse%echsmksar 20npeptes H0Gep of
severe sepsis, organopathy, ichorrhema, endotoxin
agilldof, as hotiloniicnblyabhat br widispbastpid aan raal emeiwbliser to
system di sease or infectious disease. [32] A nethod
tPSreWF%%&??meﬂQQﬁﬂééoﬂrsease aut oi mune ~ di sease,

Sepsi o SEALIG SNQCK S8V S 8 BERS) 25y A LANRRAEDY] buing.

[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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25 ichorrhem a, endotoxin shock, shock, inflammatory
di sease, central nervous system di sease or infectious
di sease, conprising admnistrating to a mammal in
need thereof a pharnaceutically effective anount of
the composition of any of 13 [1] or [2] . [33] Use of
the conposition of any of [1] or [2] for
fih thé@drlng an agent for preventing or treating
c a autOInnune di seasg eps ic
SR Sea el A% paflb & TR BA0RRTSE (RGN ek &
ROt 1 850LK A 2heCK o ﬁf@&@%@oay gi spasky cQ?@H@'
nervous system di'sease or  |nfectious diseasée. [34]
dheeypaatbimiurd didkavberadgsis) tbptiordndex,(bgveRR
is 1) (1)linear or branched Cl1_20 al kyl group,
$2)03,| orgencyxtingl Kyhogremia,( 3n6oté2icydiak, kghatky|
group, ;4)Iomer (C3- 6) al kenyl group or (S)! ower
{@fﬂqmma PRY NG} SfrsSup CERRER i HERVIOES SYDLET tdigsase or
% t.,ed fromsubstituent group A may form together
%g%{fs|ﬁhiﬁﬁsﬁn- branched (C1_20) al kyl group,

: 9, | lkyl &
(26T e BUELORL O B0, B2 a1, s
(G 6) 13h ket & PHnchBdatlyl, adkQUPgRSup, (2)Cy 4,
1,2, 3, 4 t et rahydr onapht hyl ‘group optionally having 1

tycibadilgdt gtoant S(39€), g6t epefaadmyl hekglibstdupuerit) Yowarp (Cs-
ﬁo optionally having 1 to 4 substituents sel ected
r@ﬁqkanzglr IR UR( RET éﬁhb@‘i%ﬁ‘r @ubéta%la@ml Greup A\yherem the
Nnsi t|n - to 20 nmenbered rin rou
Shiunet sﬂ‘?fgt)egﬂr GBS TG 19T o 4 FverBEht oms
d n_at al | ,
s SRR S T s AN e O

s |l‘k¥tle§|rcp\l/p1 t39c3 lguay%laaq@c?%ﬂ sedRAiRd ﬁ;pmer (Cs-

al hydroxy, o0xo and C koxy, ||) 0X0
greﬂbenflIg@od@ydtoxy}lower (C3-¢) alkynyl group, indanyl
group or 1,2,3,4~tetrahydronaphthyl group optionally having 1
to 4 substituents selected from the substituent group 3),
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) Cs_,, cycloalkyloxy group,
(vi) Cg_q0 aryloxy group, (vii) Cy.19 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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25 group, (iv) Cl_6 al koxy group, (v) C3_13
cycl oal kyl oxy group, (vi) C6_1(c) aryloxy group,
(vii) C7_19 aral kyloxy group, (viii) a 5- to

B- nenbered ring group or a condensed ring-oxy group
containing 1 to 4 hetero atons sel ected fron1nitrogen
Z?on]14 (optlona 'y oxidized oxygen atom and sul fu

B CRiHiteh O a5 REV PSR stisdt idndt sl By B Hog 3Whlch is

8#%?(%%1}?{”%&%%&&{ %;%%1 rQol?k(% stgltkgnt ydrEXXte&)XProm

sul famk.at, OBHHBMXPG ¢ %ée@') éi@)m@ 3<9Lx§5 Crcs alkylthio
cycloalkylt io group (the su I'fur atom nay

oxoup z@dhe, sGxfir a%)mlmagwétdumlgtéaup (i)he: sH)I fur atom
may be oxidized), (xii)Cr7_ 19 aral kylthio group (the
@YWIQﬁikaﬂ@hiﬂagran dxhdi gebjyr (atom payabs-otiglized), (xi)

8-menbered ring gro g or a condensed ring-thio 8rougﬁ.
Com &rmlﬁalq FOUP HERer su b WS OB BRY P fPURLAP }og )Cqe

xSt B 2 S%BY ey B o Bl ey xS, s
$Ubstidl weRbhsd-&e! a5 éegr&gprer Qle%na%}éyéd o Yo X

and Cl1_4 al koxy, ered ri'n
esnticangenses 4 |H‘é@'e§'|d| Etowsd HI1RQURedCORsAIMIItI@gént &tdn
hetero atons selected fromnitrogen atomis
(apticondlyyorididiezid) pxpysmyertcat andasdl Swt fatomat ehjch is
which is optionally substituted by 1 to 3
RibLdEn s Rt idertec By #riggn3 @PbétaFR?IFt Py Gedggtedxirom

émd aqikgﬁdehggﬁg’ﬁ’ ngox)é)ulaflgn(f/l Jdﬁ’ﬁ‘y'c %t’?g? Lc‘;‘ %r og 4
$Eﬂﬁaf%d32?y OXIcﬁi gd fEQH&JHééHQQ%R a&@f%%%&l grou

(opti onal oxygen at om and sul'Fur %at’o

MWHtenlisg Optd maielt)ér§UQ§&Ih§ WAdBY31lriSh hitrogen atom
substituent(s) selected from Cl1_4 al kyl, hydroxy, oxo

énRtM@naAlalkxm@AzaQXV|pxmgemcﬁuymoapd sQXﬂmr)aﬁmm ogkich is
atom gXVIII) cyano grou (xix) carboxyl group, (Xxx

T P32 LK oRYR T B9y bgrgu‘frp 3(>§>uﬂo)st€3u@m@:gﬁ~)l G&lLRyEestyt rom
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
C,.; alkyl, hydroxy, oxo and Ci.4 alkoxy, (xvi) nitro group,
(xvii) halogen atom, (xviii) cyano group, (xix) carboxyl group,
(xx) Cy_10 alkoxy-carbonyl group, (xxi) Cs.¢ cycloalkyloxy-
carbonyl group, (xxii) C4,, aryloxy-carbonyl group, (xxiii) C,.
19 aralkyloxy-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),

15



zs carbonyl group, (xxii) C6_10 aryl oxy-carbonyl
group, (xxiii) C7- 19 aral kyl oxy-carbonyl group,
(xxiv) a 5- to 8-nmenbered ring group or a condensed
ri ng- oxycarbonyl group containing 1 to 4 hetero atons
sel ected fromnitrogen atom (optionally oxidized), 15
0 Sukhyr s 8d®mwnaihc bs i Sptojpinadngl bybstituted
§%§%%ﬁtg%§guﬁg€ lto 3asubstituent(s) sel ected from
Gy 4 abkyl subwdreeyt (8Xoseland Gl f4oml koxyaliudxv yEsoRn ©xo
aryl carbonyl group, (xxvi) Cl_6 al kanoyl group. .y ¢
(a0dvid,), 63k6xnl kienoy| Cgnorry (CeEbPrY] €Yy §*XV1) Ci-s
aryl - car bonyl oxy group, _( XXi C2 .6 al kano M 1Qr gup
(xbsanogd ITTuRy k‘éﬂ‘d’%gx%—gr% PRI R ar g%gnéi%lggr &up
or cycli I nocar bonyl uR._opti1eaabl Vo Ratdubyt @dxx) C;_
s b%rfﬁil“&ar%onaﬁ%’éﬁf igtrﬁélﬁf(é})"g%g Reoood from{’cof?i al k)E/)I , ’
phenyl Yhpanfy £ ¥ Rlrkanyypherlp oexxytljc
t%%@%ﬁ?%gﬁﬁéf%gfoﬁp g%tfgnally 1o substituted by 1 or
2. suRslirbUa P ($ogelopet efaf TpmubBktatat kgl by dndrpRenyl
(xxxiii) carbanoyl oxy group optionally substituted Qy 4
Is@bst2 taehst s} usritect)eds EFemt @da f30milc1 PReRY ky | Cianfcy a0
phenyl, (xxxiv) Cl1 6 al kanoyl am.no gr.ou XX %\:)
OBy1-1 0r Hody-Pbarpbny Famiie 5?%%‘5?%%8?3’\% ?gﬁiél%pxtmnally
al koxy- car boxam de grou 1 il 108: 40 £ C,.a alkyl
10 a?W%B&;F—‘%&Bb§¥a Fe Zgroastt et FoC7 e o
ar al kyl oxy- cay boxani de BLAYP1 ok gdonh Gdtiénally substituted
a?ﬁ%%%mggﬁboﬁéggééﬂ]grgup, ?fifi?ﬁzﬁ_lo
apy!| DXy aERRBY] OXhtOIsQUBe LéxteXifra@7 C19 alkyl and phenyl,
aral kyl oxy-car bonyl oxy group, (xxxxii) C3_10
cygkeahkyl, ox gl keno poaminox grgubup { X3 Het 10) a¥¥ki do
group optionally 20 substituted by 1 to 3 .
saBEboTEMNS) IERIRCt EFXFAdnF C10 g%oﬁrcaﬁ?%ﬁ%mléiﬁd groupy

henyl . group, and, (XXXxXxi . 10 MQURviii) C,_,
15 OREFDRA Fehavh RGP § A PRIBRETT e AR aRT ot Bidea
ggggfk¥f§§§%F§%£§Q%égdé'H%o%B?V?xQEﬂﬁﬁQﬂ?ﬁ Gl koxy-carbonyloxy
REDM

( XXX _14 "aromatic hydrocarbon group
Oekbﬁﬁﬁiéﬁkﬁiavbggo aryloxy-carbonyloxy group, (xxxxi) Cq.19

aralkyloxy-carbonyloxy group, (xxxxii) Csz_j9 cYcloalkyloxy4

carbonyloxy group, (xxxxiii) ureido group optionally

.20 substituted by 1 to 3 substituent (s) selected from Ci-4 alkyl
group and phenyl group, and (xxxxiv) Cg_;9 aryl group
optionally having 1 to 4 substituents selected from a group
consisting of the above-mentioned (i) - (xxxxiii),

( 2 ) Cqq4 aromatic hydrocarbon group optionally having

55 1 to 5 substituents selected from the group consisting of
halogen atom, C;-4 alkyl group, C;-4 alkoxy group, Ci-4 alkoxy-
carbonyl group, carboxyl group, nitro group, cyano group,
hydroxyl group, Ci-g alkanoylamino group, Cs_g cycloalkyl group,
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25 1 to 5 substituents selected fromthe group
consisting of halogen atom Cl1_4 alkyl group, ClL 4

al koxy group, Cl-4 al koxy- carbonyl group, carboxyl
group, nitro group, cyano group, hydroxyl group, Cl_4
alkanoylanino group, C3_ 6 cycloalkyl group, 16 C6-10

URyro rp , Nakoggam € _4 ox
éﬁrﬁk’i‘ixgﬁﬁ %oug,E Ocli%giﬂf%ﬁ kyl tlhl %ylér:gup, 8 2=0068% G,f alkoxy

a}rléﬁwuéf ik, QRGHB, gkdurd, @Ikaﬂ(&yhsglmrg/l Sroepbeted
aromatic heterocyclic group, carbanoyl group, Cl_4
allkyheghrdrampy| 5gmenips re@l a4 omb kX yhes eg@chiehyF - COWP -
al kyl - car banoyl grou and 1, 3-di acyl guani dj no- g
aﬂal%ﬁm@f{blﬂéfoup 3C)-1g2bky} &asfbﬁ‘é‘ﬁﬁ%r%’aoqﬂ'n&w& %m&l a

condensed, rin rou cont.ai ni n

SarBOPEL o YT SHBRE S bR 0B a1 S o S oino~Crns
and sul fur atom which to optlonally has 1

ﬁ&g? %%&%pluents sel ected fromthe group consisting

Of Cl_¢ ahkyl s-hydr@xemsexedanth£lgrbugl bexy, céndensed ring

group of the formula -ORL (wherein RL is (i) hydrogen

afronpotortidiniay>li heat leteroanthredsddle A@dafkgn @ﬁﬁﬁﬂ@?n

<2>C3- 10 cycl oal kyl group, <3>C4_12 cycloalk | al k X
@rt@mp(og@wlwem@@a@) SRNERAYT i {7 o PULEYr | Frly Which
(C3-6) al kynyl _grou erein. the st tuent

é’@ltée{l%ldllfg‘ﬁ‘ﬁ dub8t gtﬂ%f\%h&PSBBSA ?r]isaecbc o Fom Byt e

wi th >l 40 r or c k 0

éﬁ@&ﬁs% éﬂky?&8?05§81< >C4O%% %@%F& {ifﬁgx

group, 4<4>|a0 Webup Gt Bnealckenyla grarip (ohe =& (Rfvelis (i)
(C3_ 6) aIkynyI group, 20 indanyl group or

hydr3gdn tatamaloydr ahpphlFyinegroop opanared (Cy-20 havkylg group,

to 4 substituents selected fromthe substituent group

AR>Cwvhb ety Byeildnal byotis <B>Co-14 %Mﬁ%%@éﬁ%&f%e%%’cped

%g?ﬂ%g{? (C:S;;Ejsk;StallE(léggi 5’&9&{? oé) 5> lc?wgr (Cgfa?uglgyn§f]egroup
(wherein the substituent selected from substituent group A may
form, together with <1>linear or branched C;-y alkyl group,
<2>Cs_19 cycloalkyl group, <3>C4-12 cycloalkylalkyl group,
<4>lower (Cs-g) alkenyl group or <5>lower (Cs-¢) 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

N/Rlb
\Rlc

(wherein R is (i) hydrogen atom or (ii) <1>linear or
branched Ci-zp alkyl group, <2>Csjg cycloalkyl group, <3>Cy-12
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25 1 Rb W (wherein Rbis (i) hydrogen atom or
(ii) <1>linear or branched Cl1_20 al kyl group,
<2>C3_10 cycl oal kyl group, <3>C4_12 17 cycl oal kyl al kyl
group, <4>lower (C3-6) al kenyl group or <5>| ower
(C3-6) al kynyl group (wherein the substituent selected
fromsubstituent group A may form together with

cydPbaNieaAralall hramsched >Cowad &Ckyl ajikenpl g2o@3-ciO
cycloal kyl group, <3>C4-12 s cycl oal kyl al kyl group

<A bomer (G- 6)kmhermlougr dwhebrin < eWbPT ey selected
al kynyl group, indanyl group

Erenr abyRiriGHEPht ﬁ‘ﬁ?u%rpolﬁfﬁyoﬁPF‘Bna‘F?%Ftﬁ"ﬁ\f Hyth fhlginear or
subst i nts ected fr the n A
R e e

t R ) (cAR Rya bsolpeosane
859§é¥$ﬁ¥§%?§f?gﬁﬁ Hgggggfé (i ? ﬂj%?%gen gto#? or
6 pwsd >ld;ngar1eynPr anehgd Chdafyal dadupgioaup, 2 <2XC3- 1
cycl oal kyl group, <3>C4-12 cycl oal kyl al kyl group,
tedzhbyé@ron(aghth§)l grkamydptglosaplyrhabind gwsp ¢CSulgjtituents

al kynyl. group (wherein the substituent selected from
sedbSt ke Ueram gm@usuhs%w%'r @irovs RbgettHeh @pfhonally has 1

<1>l i near. or branc rou

toy &1 BHPRYI UGG o458 E%}éogy&t%af qi':‘in%g%"‘ﬁp A), and
g2 OVl ((R=6), é‘f%%tgfp&p op aﬁﬁfu%ma)(f;;%a@gen atom
alkyny group, i ndanyl group or

ob Zi3) 4=1 et irahydeenaphtdvdd @, 0lPalRyl andddy kRavieng, 1

to 4 substituents selected fromthe substituent group
Ak loptkphahtau0 <Bavi g dvdleadkglibskyl immup, seketoesr (Cs-
fromsubstituent group A), R represents a hydrogen

st ohkeryl igveap OF bhanktied CF:20 aHPRYIL Greub, (‘&h?i%e:Lfo the

SHLILL e iz cxel ok al il JovRoee
égégH%Er with <1s>linear or branched Ci.,o alkyl group, <2>Cji.1p
cycloalkyl group, <3>C4.1; cycloalkylalkyl group, <4>lower (C3.6)
alkenyl group or <5>lower (Ci.¢) 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;.zg
alkyl group, a Ci.io cycloalkyl group, a Cs.12 cycloalkylalkyl
group, a lower (Ci.¢) alkenyl group or a lower (Cz.g) alkynyl
group,
or R and R® are joined to form a bond,

ring A' represents a cycloalkene optionally substituted
by 1 to 4 substituent(s) selected from

(1) <ls>linear or branched Ci.;; alkyl group, <2>C5_39
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25 or Rand R are joined to forma bond, ring A
represents a cycl oal kene optionally substituted by 1

to 4 substituent(s) selected from (1) <1>linear or
branched Cl.20 al kyl group, <2>C3-1 18 cycl oal kyl

group, <3>C4.12 cycl oal kyl al kyl group, <4>lower (C3-

6) al kenyl group or <5>lower (C3-6) al kynyl group,

cyhi ohlkyptgronal, Iy3h@£1ﬂ.dM¢L¢a3&b$alkykﬂgn9u9eleebkmwer (Cs-
from substituent group §mhere|n t he substituents

s5et Beared PrenPt dle S 9@bsti {tent églrkéflﬁlﬁlAgﬁﬁ‘fo oftHich

OQF%S%QeLég%ﬁbf;%EL%P% r%é%‘UGR%%BCh Qﬁf_ fo%lggbstltuent
9%)9 Ogl F‘Xhe %1 ;)g\&ﬁ(t e%\é'gr sggc@%ia%lr%%n){{qegr oup

group or

s%b%&téené Ie{ﬂo%yﬁlr QH@DEEM' t%eeﬁegnutqmlll>xlﬁéyf ng- 1

to 4 substituents io selected fromthe substituent
b@"aﬁ_tlﬁe&) c1_£02)a1ay®6gidu;a,r QIPBLE G h&ﬁihﬁbﬂﬂ@ﬂnggbwp <3>C4-12
optionally having 1 to 5 substituents selected from
avireogt oypa donsiggiing {ﬁ>ldwﬁrog§mxht@#heﬂyﬂ grahRydr
<group, Cl 4 al koxy group alkoxy carbon% group,
3988??I‘§h(ﬁu§1kMPV ogiﬁ%ﬁnnlnéﬁﬁﬁ %ﬁ?ﬂﬂ)oﬁ < Rydrdxyl

Cl 4 I [ oal k
%E%%Eyd hg? 8?%1é# #% ngs n %Ft%gﬁ éros%%tuents
é&i%9988°f£3mf%ﬂﬁ Eﬁé¥t1éﬁéﬂﬁ3 r@b 4AE|ky|th'0 group,

4 al kyl sul fonyl group, £ 4 Cal anoyl group,
5 nenb@redcgngnatbﬁam@ie&a&yebrso@&ﬁﬁm@ opai baDW having
group, Cl.4 al kyl -carbanoyl group, Cl_4 al koxy 20
Ic&obényhbgli thealtley betes bahtiyriongtbapgeenp consisting of
1, 3-di acyl guani dino-Cl1_4 al kyl group, (3) a group of
heHeIrBr ﬂ%?%' “Ora yEér Br AL qyls4 2L k@Y HEUP abiove )2 1dPxy -

AQ%LO ggghﬁﬁ(ggiboxyy group, nitro group, cyano group,
hydroxyl group, C;_, alkanoylamino group, Cs.g cycloalkyl group,
Cs.10 aryl group, halogeno C;_, alkyl group, halogeno C,_, alkoxy
group, Ci.4 alkylthio group, C;.4 alkylsulfonyl group, C;_4
alkanoyl group, 5-membered aromatic heterocyclic group,
carbamoyl group, C;., alkyl-carbamoyl group, C;., alkoxy-
carbonyl-C;., alkyl-carbamoyl group and 1,3-diacylguanidino-Ci_,
alkyl group,

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

(4) halogen atoms, and

Ar represents a Cq.y4 aromatic hydrocarbon group
optionally having 1 to 5 substituents selected from the group
consisting of halogen atom, C,_, alkyl group, C,., alkoxy group,

C;.4 alkoxycarbonyl group, carboxyl group, nitro group, cyano
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25 Ar represents a C6_14 aromatic hydrocarbon group
optionally having 1 to 5 substituents selected from
the group consisting of hal ogen atom Cl1_4 al kyl
group, Cl1_4 al koxy group, Cl1_4 al koxycarbonyl group,
carboxyl group, nitro group, cyano 19 group, hydroxyl
group, Cl1 4 al kanoyl am no group, C3_6 cycl oal kyl

FRHP, EBIIOREr ArogPoup-1 Rak8RBREATE Y JEPRPt Greoucloalkyl
hal C,_4 alk . Cl_4 alkylthi
GG Ry PangF SOb ool (BET Gioal RbMy1 P Bupl 09RO Cus

Sélme%%‘j&;%t 'acikli}gﬂ?{&cé%ddpgp@{.oéliﬁjbkyilsﬁﬁfgﬁﬁpyéroup, Cqi-

group, - caf barmoyl ™ gr oup, 4 "al koxy-

caRReaNby Clyrbudl, kyln&dsdamoykogsolp @ rocyclic group,

1, 3-di acyl guani dino-Cl1_4 al kyl group. [35] The

campesioy i omrafp,[ 8}.. whiyktor tdesogdnpoonel heprésenyed

by the fornmula (1) is (i) a conmpound represented o

A rbeayi of rrul @t kyd -cerRemed tgnoupaznd R 11HAFYSepranigino—Ci-s
[anrein R represents an aliphatic hydrocarbon group

5 593t P6REP1 y havi ng substituents, an aromatic

hydsegay 0%091g§gg%i&ptaiora@w VohEX 00 HUbSLELdIER s,

heterocyclic optionally having su stituents, a
FRHRsERREES/NRd byrhbey (or mul @iy QR cdnpbenei fef¥lesented

represents a hydrogen atomor an aliphatic
yyditbeatbamuigi:oup optional Iy havi ng substituents) or
20 a group represented by the formula: RmN-W
(wherein Rib fepresents a hydrogen atom or an

al i phati g -0k
m&iigil: o (1aa)
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 représented 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:

/R1b
N\Rlc

(wherein R'™ represents a hydrogen atom or an aliphatic
hydrocarbon group optionally having substituents, R is, same
with.or different from Rnﬂ a hydrogen atom or an aliphatic
hydrocarbon group optionally 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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hydr ocar bon group optionally having substituents, Rlc
is, sane 25 with or different from R b, a hydrogen
atom or an aliphatic hydrocarbon group optionally
havi ng substituents), R represents a hydrogen atom or
an aliphatic hydrocarbon group, or R and R are joined

SOBSEUr et 1y 11 o4 SUHE BN ( S Bared SE rBh ¢h)
& 15?5{:986}{3}&0@%%783 aép FQHBRQ%B} Q‘Eﬁllln Q@Eféﬁgzuents,

rtuent’s an” ar ocarbon group

ophi aRaktymdrav Bgd§H@§ﬁbde%Bbﬁp &ﬁﬁldhdylguﬁav1ng
represented by the fornula -OR s (wherein Rl

refise$ endst 4,he 33 areg neanimgpraseneed imnedeabove)la o8
(4) a halogen atom Ar represents an aromatic
hiydnese iR bin regm@@@ptﬁh@n EPII%;/ Wlﬁ@ aabaeR tipaeds abgve)

group represented b formul a

Ll o eprBsehven %R/ ~eRES PO 10 8 are&%&%&s %Yéogezbon
r?f%rgug'{e é%iﬁnhgng% t&@?%ygf% %” F?;@%pregé%tga by

nte a compound
HeRr eseRted by the fornula: 0O _CRa 20 (CH2) Ca (le)
S0zZfy -Ara [wherein Ra represents an aliphatic
hydr ocar oup optionally having substituents, an
ar omat iy, Hy rocar bon group

can be a group represented by the formula:

X

or a group represented by the formula:

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

represented by the formula:

~ K
(@ i (1e)
SO,N —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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optionally having substituents, a heterocyclic group
25 optionally having substituents, a group represented
by the fornula -ORla (wherein Rl a represents a
hydrogen atom or an aliphatic hydrocarbon group
optionally having substituents) or a group
represented by the formula: 21 R a N-Rib (wherein
Ri a re #Sents the same neaning as defined above, R b
i s, \thrror different fromRi a, a hydrogen atom
or an 5 aliphatic hydrocarbon group optionally having

substi {edtesin R JRRESERNL Stk RYEHE0gEBN 8hPENIdedined above,
al i phatic hydrocarbon group, or Ra and Roa are joi ned

tRd® fior,msambowilzh Arm digfieesent & can R'Qr amayidcogen atom or an
hydrocarbon group optionally having substituents, a 0s

Flompatépriesdnncadboy gheur @fprtupaaley dla(‘@‘mngabstJe*ar?rﬁé R
a group represented by the fornul a

GBS SPRPT & M IBY ¥Fe 95 A allpfeac%lcr Lf%{ﬁaoaarbon group,
rerp esenc} v%her rlent]%%gcradotlfo ]fo 1L§6]Ar-gh e {)g%a% 'agn

elrn e conpoun 0 represen

f ( c £ bBe /
%o%:tgc ﬂbﬁﬁ)é)dasrggg gg?%“’!%t(lﬁggjﬁ@%g{ﬁﬁ{r% subB€ituents, a

group represented by the formula:

can be a group represented by the formula:

~

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:

0
1 1
e C—OR
(CHZ)@ . (Ibb)
SON —Ar

[wherein each symbols represents the same meaning as
defined in [35]1.
[37] The composition of [35], wherein the ring 2% is a

cycloalkene substituted by lower alkyl, phenyl or halogen, R?
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25 [wherein each synbols represents the sanme neaning

as defined in [35]]. is a [37] The conposition of

[35], wherein the ring A2 cycl oal kene substituted by

| ower al kyl, phenyl or halogen, RL 22 is a |ower

al kyl group, Ar is a phenyl group optionally having
substituents, and n is 2. [38) The conposition of )
[B5]12 lRMer et Hith@resRpoid S rPe pPeBEht FPURy OPR&CRR} hheving
(I i.s a conmpound of the formula: 5 OCR (gql2) Ro
(ﬁéaﬁtf%§8Eﬁfﬁﬁ?l ﬁhé?e%h R represents an aliphatic
NYqBOFAHRON.AEBUP: 1 OPIdONALhY DAVING, SHBSLLEUAMS. an.
aromat i ¢ hydrocar bon group o optionally having
StH¥sleiskHead oy anketreraey£! (12)gneup efipdnal by bayifgrmula:
substituents, a group represented by the fornula -OR
(wherein Rl fepresents a hydrogen atom or an

al i phat Lexhyé€rcar bon group optionally having
substimyents) @r a growp represented by the forml a:

15 Rib g0 M@ﬁrein Rib represents a hydrogen atom

or an aliphatfc ydr ocarbon group optionally having

subst i Eﬁg@ Sin Bl&%éesm an%&g%%tida' gify%gesré&goraﬁoup

Rib, a rogen atom or an alrphatic 2 rocar
@RYBnaPiy analing BaMipon Sl i bHeatSnatiR hePHESENS GEoup

hydr ogen atom or an aliphatic hydrocarbon group, or R
aptiBnal by jlavied tobfoltmentdsond, hédterapraddengsoam
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:

b
N/R
\Rl c

(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, Ar represents an
aromatic hydrocarbon group optionally having substituents, a

group represented by the formula:

can be a group represented by the formula:
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aromati ¢ hydrocarbon group optionally having
substituents, a group represented by the fornmula: 25
(CH)C can be a group represented by the forrmula: 23
(CHZ) or a group represented by the fornmula: (CH2).

15 and resents an integer of 1 to 4, provided

t hat wiaigh is 1 or 2 and (i) RL is a hydrogen atom

or an e roup, R is a net hyl group and Ar is a
phenyl R_are oined to forma

i)

S AROAc s Bﬁ%ﬂy}Py 60%% met hyl pheny!

group, a 4 br onophenyl group, a 4-net hoxyphenyl 10

group @EiéE?fG-dinEthylphenyl group, a group

repr eseqt’ by the formula: (CNZ)~ i can be a group
represented by the fornmula: 15 (y~ \ [39] The
corpasikepossaity 38] invdgneiaf theocomound dedephes eriteed n is
by the formula (la) is a conpound represented by the,
flororuRaan@0(i) RC-Owa ((OHZpIrRe £419s) SORA EAFY{VQTQ”@ nR’ is a
R2 regresents a hydrogen aton1or an aI

PELaPBIP GPOUPT RE, 2 APenylafgorRe® éds Feﬁ?%gﬁana

%%i%g gsffr guhond and Ar is 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:

can be a group represented by the formula:

(CH,)

n

[39] The composition of [38], wherein the compound
represented by the formula (Ia) is a compound represented by

the formula:
n 1
¢—0R

AN (1b)
SON —Ar

[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

24



10

15

20

25

(C represent the sane neanings as defined in [38],
provided that 24 when nis 1 or 2, Ar is a phenyl

group, R1 is a hydrogen atom or an ethyl group and R2

is a nethyl group, the group represented by the

formula: 5 (0) ~ , can be a group represented by the
formula: [40) The conposition of [39], wherein R is a
|"8ig8r PallRyl OB & gPEUPS obtAhGRAL| §rPaR4d Yy d8b3thdfeqeR, atom

41] Th it 39 in RL i hyl

5%3?6. eg’[‘ﬁg{gpr%‘é’t Ié‘gﬂp‘g{c, i"%i sﬁm%%ﬁ%r?%e#%% kSl L a
_al kyl . [43] Th

%%rrgggﬂtéﬁor{g t?‘%g??h%%{' al kyl group. [43] e

conposi tion ein R2 is a hydrogen atom

1s [44] ARe-conposition of [39], wherein Ar is a
phenyl€igr oyp optionally having substituents. [45] The
conposi ™Neet™of [39], wherein Ar is a phenyl group

substituted by hal ogen or/and | ower al kyl. [46] The
EGRpBSi i BYPWT eBOPSeRkRG divnthe ferukfoup 20
represented by the fornmula: (R5) n R [wherein R4 and
R5 ar a or different fromeach other and

represedt & _hal ogen atomor a |ower al kyl group, and n
25 represents an integer of 0 to 2]. [47] The

coppesitHeORoRbob B9 on WEENEbN, tihe AAlgeNn; At:dMolweraalkyl
fluorine atomor a chlorine atom [48] The conposition
a@frop89pt drexldiyn hahéngroustiepeesented 25

[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 [3%9], wherein Ar is a group
represented by the formula:

‘Q ®n
4

R
[wherein R® and R® are same or different from each 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
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by the formula: (Cit ) can be a group represented by
the formula: 5 (CNz)" [wherein n represents the sane
nmeani ng as defined in [39]]. [49] The conposition of
[39], wherein nis 1 to 3. 10 [50] The conposition of
[39], wherein R1 is a |lower alkyl group optionally
havi ng substituents, R2 is a hydrogen atomor a |ower
Ak yhegLeapulay is a phenyl group optionally having
substituenqts, and nis 1, 2 or 3. [51] The conposition
Wyerein RL is a |l ower alkyl 15 group

havi ng substituents, R2 is a hydrogen atom
phenyl group substituted by a hal ogen atom
adih el 8 drougd FRprEBentoINBsithicOfothula38] , wherein the
compound represented by the formula (la) is a

conpoun resented by the formula: 20 0 (CHZr
fl-Ar D |SO2 [wherein Ar and n represent the sane
meani ngs™dsefined in [38]]. 25 [53] The conposition
of [52], wherein Ar is a phenyl group .optionall) .
havi ng RPLEIT GoRPRIosaiEeh e 3aM1F SHnil £ondoaiacbi®
q%9h§$], wherei n the conmpound represented by the
formila (la) is a conmpound represented by 26 the

f ormui athe composition of [39], wherein n is 1 to 3.

[50] The composition of [3%9], 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
group optionally having substituents, R? is a hydrogen afom,
Ar is a phenyl group substituted by a halogen atom, and n is 2.

[52] The composition of [38], wherein the compound
represented by the formula (Ia) 1s a compound represented by

the formula:

X
(eH,), N—Ar (le)
80,

[wherein Ar and n represent the same meanings as defined
in [38]].
[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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PR R2 (I d) SOA -Ar s [wherein R1, R2 and Ar
represent the sane neanings as defined in [39], the
group represented by the forrmula: a can be a group
represented by the fornmula: 10 or a group represented
by the formula: a is provided that when Ar is a
phenyl group, R is a hydrogen atom or an ethyl group
di¢ Rer™elar nethyl group, the group represented by
the formula: a 20 can be a group represented by the
formula: a,[.b55] The conposition of [35], wherein the
conpo Fepresented by the fornula (le) is a

conmpo epriésent ed %@ 25 the formula: a G0 Ta Rza
(1f) (¥z ﬁykbﬂpﬁwa 27 [wherein R 2a represents a
hydrogen atom or an aliphatic hydrocarbon group, R a
Ara, n[wctetineRyr ®ipan@fresepredehy thee safor megrings as

defined in [39], the group represented by the formula:

can be a group represented by the formula:

-

or a group represented by the formula:

~

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:

-

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

the'formula:

O OR"
(@ s an
SON —Ar®
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represent the sane nmeanings as defined in [35]]. [56]
The conposition of [35], wherein the conpound
represented by the fornula (le) is a conmpound
represented by the fornula: C COzR a 10 i Ffa (lQ)

0zfi i -Ara [wherein Ria, R 2a and Ara represent the
same neani ngs ag_ defined in [55] and the group

r epr eséRREF By K he sPseRanEs a Yéireﬁ‘ﬁnb%t%i“ (fﬂroﬁﬁ aliphatic

esented by the for t
Hgff{ RGPS 128 R A
.the oil conponent is selected fromthe group
conS|st|ng of vegetable oil, a partially hydrogenated

veget ab it , nono-acid glyceride 25 m xed aci d
glycermq nd nmedi um size chain fatty acid glycerine

5 ester. he conposition of [8], wherein the
vegetable oil is selected from t he group consi sting
o‘fe@f@fﬁé‘anﬂéﬁlsan@oﬂl?éﬁs% aspgediped ripelsiedd -oi |
pea saf f | oner rice

Pt Rehefin GioRBostnt vover [351:  ROTH b en iRt en
g%%ﬂ%?%?gleaTé?(ﬁﬁgpﬁﬁkkkf%ﬂ o (e )L 85 amégﬁﬁadhdzggpresented by

I er phospho s or a non-ionic
S aekaRta: [60] The conposition of [8], wherein the

phosphol'pigbws egg Vyolk lecithin, soybean | ecithin,

10 hydr ognRZapr oduct, { her eof ,
%N——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:

NG

[57] The composition of [8], wherein the oil component is
selected from the group consisting of vegetable oil, a
partially hydrogenated vegetable oil, mono-acid glyceride,

25 mixed acid glyceride and medium-size chain fatty acid
glycerine ester.

[58] The composition of [8], wherein the vegetable oil is

selected from the group consisting of soybean oil, cottonseed
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phosphati dyl chol i ne, phosphati dyl et hanol am ne,
phosphati dic acid, phosphatidyl serine,
phosphati dylinositol, or so phosphatidyl glycerol. [61]
The conposition of [8], wherein the anionic
phospholipid is further contained in the enulsifier in
a  proportion of about 0.0001 to about 5% (WV) of the
dH|+p0§PP?%%eql Pitlot BFANYS qig2] S?Fﬁél%‘tﬁ‘?ﬁ)d’sﬁltll RSt [Oﬁlf]' rice
gﬂ%neog the anlonICo Pholggg E g 0il and .olive
W Pat byt Phosioiar Puyt gi'ycersr: 753 pﬁ?é)ycon'posﬂl
Qf;131[.8], wherein the emulsifier is contained in a
pr oporti on of about 0.1 to about 150 wt % of the oil
conponerie cdopbbiecd:s of [Bhe Wwivseditd @heTbouBsiHiSirORs
conposition of the present invention is adjusted to
alosphpH Bids -oraboubnptdrs.cs shyfadtemy. a buffering
agent. Therefore, the pH of the enul sion conposition

anéGQheThE, cwepag@%ptfu dBb, sThRredm ithe BRepdiddPpHase €99

I th | t
S5 LR O S BT By o e,
t 1,
&ﬁgggﬁiﬁﬂﬁ? 48, | s ARt LD LOMIRIALQD bRoiiBiific

221 HNVEId 4 1 t313¢ 1 8 EOTNOWhd spRaSadiy1 ieyieeh , osr a
prodrug thereof, which is the active ingredient of

thesphart sdydiylyorposi tion, exhibit superior stability.
Moreover, sterilization of the enulsion conposition
of [&He T@@e§éﬁ?°$h‘iﬂé¥ﬂ io6n [B h, arhediftiscthAeari@tic and a

LSBSAAST AL SRR D LDLast o, ot SRl U
?Mﬂéﬁrt V@{ %Sf abBeit db Wls%opgﬁéﬁt P& LiEhs BRAcyALer,
comp031tlon in total.

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

[63] The composition of [8], wherein the emulsifier is

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

0il component.

Effects of the Invention
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
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di sperse phase particle has been di spersed, do not

show phase separation and are stable. 10 In addition,
since the emrul sion conposition of the present

i nvention can be adjusted to pH about 3.7 - about 5.5

by adding a buffering agent to give a stable enul sion
conposition, an optiml pH can be determ ned dependi ng
dmvepai pousndechermponeli 2o lsuthereod Ipg a prodrug thereof
characteristics of the 15 enulsifjer and stabilit

t"ﬂ’é‘:@oﬁﬁoﬁ% agtd VehangrEentTREr BRYrEVISTER GHERY tHé)P'
conditions that c b er
Xhl 15 §upe€ﬂ§r F%gbéf%%e ggg%ﬁé@&, %9ﬁ9§£i{%%ﬂgﬁ 5? the
\@m%ﬁngHeCéﬁﬁgylE&EM Qf éﬁgaﬂ%gggﬁtofhﬁéﬂﬂggﬁ|§h0£h|éhtoclave
influenced, 'and the |ike, an enul sion conposition
sald. Sk ng 1oHy-¥aknopse @it bAnshessvbeloahbor tethlyy in the
adopting the adjustnment of pH The emrul sion
qowgostitorbfvishel by ederwrviainenfrem ocidpdsoper §wow§her
| ong-term preservation stability for 24 nonths LS
8dsthe g%‘r?é’ﬁéﬁep%]?ﬁﬁj R Ed§deofnd &'atGRY ha™ o‘fthh the

&ME

| sion pre Best ,Mbde fo n
t‘ﬁu@ Fﬁv%n?l?aosn ﬁg? %aﬁfas beshp duF e éf t hég%rsglsoe%?hase
IAKeRLE 00, W ld Re sHgscLibed. 30 A conpound to be used
in“an enmul sion conposition of the present invention

i s therafLraresh| 08esk< afeoundl 51 @bl ®nippsabiomcd Hlithe
range and specifically is a conpound which can be
rpepsee’enirscbrﬁyonhean‘ldvemﬂdQUGIt)edotO(nH Yabowt 3. éat tabout 5.5

t hereof or a prodrug thereof. (A) About a fornula
o) aé@h%mn@wfﬁerh@g SHER (LB bR, 2 FETabfeSBRL $10h
hatic

%%5B051t10n, 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 where the stability of the emulsion composition is
influenced, and the like, an emulsion composition satisfying
various conditions can be afforded by adopting the adjustmént
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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hydr ocar bon group optional ly having substituents, an
aromati ¢ hydrocarbon group optionally having
substituents, a 1o heterocyclic group optionally
havi ng substituents, a group represented by the
formula -OR (wherein Rl represents a hydrogen atom
or an aliphatic hydrocarbon group optionally having
substi tueshsur! ta BEOUPed ERf @HEBHETs 1h tdagpbel fb@iof the
iRFb R-R1. 15 (wherein Rlb represents a hydrogen atom
opregerdl iiphettion Hyditbe as borengmaupneptcansdung kagbheg in an
substituents, Rlo is sanme _with or different fromRlb
aﬁ%wléprré%ﬁt%n% gL byenl Bt 6rh ér canPowld pidecpccan be
drocar 0 tiopal havi n substitu nts
: R Sl IR B SHming) ¢ Hom REThr Bligreor or a
Eggggrgg%the fornula -OR [wherein Rl represents
neani ng as defined above] is preferred. And,
Ra repﬂﬁﬁ@ﬂkﬁnﬁ@ abkphed | cr)hydhgeaidon group
optionalTy having substituents, an aromatic
hydr ocanbtine gipeuah £i25topt,i (H]arlebyehemfngars adsphiauent s,

a heterocyclic group optionally having substituents, a
drmﬁcaéb@@mﬁ@d opyiemally deming s@:st:(t\m@rcgv nam aromatic

esent S a drogen atom or an | hat I C
HVP GEAF B ‘b‘u‘%%?p 3}5%%%31 aF{&Wn@u ‘ﬁetnﬁént%) or
it S DT PSS e B R e

PR senbediy itheS@FBnYI 4 Lo @Wﬂéfﬂi%nthféﬂBé%e%ténQ
represents a hydrogen atom or an aliphatic hydrocarbon

dryotpgept atomaldry an aliphatic hydrocarbon group optionally

having substituents) or a group fepresented by the formula:

b
7
N\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 -OR'@ (wherein R'® represents a hydrogen atom or an

aliphatic hydrocarbon group optionally having substituents) or
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havi ng substituents), or forma bond with Ra' and
anong them the group represented by the fornula -OR a
[wherein Ria represents the sane nmeani ng as defi ned
above] is preferred. io Wien Rand R are joined to
forma bond, the conpound represented by the formula
(laa) can be represented by the formula: 0 11
(&fdupAzepr&sdbtAid Byhthe 1fproldal wher ei n each synbol
represents the same neaning as defined above], and
specificaddly can be represented by the fornula 0 20
2 {CHZ)NYAZ N-Ar (lcc) SDZ [wherein each symbol
represents the same neaning as defined above], or the
formula; 25 ( ). AZ N {1 i C _Sot [wherei.n
cach STheATiT By wsafebefhe e Aeaiealtie S idge above.
apoved sand When & andrBrafne 4:Qnede gl QEprashnd, the
conmpound represented by the formula (1a) can be
rspiregent £cobyort ba af dsAdiad h@drocarbon 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:

H
<0H2)Qi[ N—Ar ()
6,

[wherein each symbol represents the same meaning as

(]

defined above], and specifically can be represented by the

formula:

0

2
(CHz) n A /N_Ar (lee)
SO

2
[wherein each symbol represents the same meaning as

defined above], or the formula:

o

n

(CHZ),,\/AD[ N—=Ar i)
0,

[wherein each symbol represents the same meaning as

defined above].
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11 ¢ s CNZ)" ~NAr (I h) s@ [wherein each synbo
represents the sanme neaning as defined above], and
specifically can be represented by the fornula: 10 O
N (CNZ)r NNAr (lIc) 02 [wherein each synbol represents
the same nmeaning as defined above], or the fornula:
150 (CHL)~ CNAr (li) 1s0Z [wherein each synbol
repr es@nts & hehds®feaFeaRiingdaso Msfl Redoadpve]e @Bpound
Wien Ra and Ra are joined to forma bond, the conpound
regresented lyy tthiee fhomnid a( Ial) e pac ape beeprepresedtied the
the formula: 0 fzD (C NAra OD 25 02 [wherein each
shArse af epresent s the same nmeaning as defined above],
and specificaBIy can be represented by the fornmnula:
33 i

g H

oy \
@), 1| N—Ar (1h)
S0,
[wherein each symbol represents the same meaning as
defined above], and specifically can be represented by the

formula:

0

~
(CHZ)n /N_‘Al’ (Ie)
50,

[wherein each symbol represents the same meaning as
defined above]l, or the formula:

0
¢
AY
©, || N-ar ab
s0,

[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:

0

(CH,) § ,N—ﬂf (n
S0,
[wherein each symbol represents the same meaning as

defined above], and specifically can be represented by the

formula:
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0 (CNZ) NNAra (I k) 06z [wherein each synbol
represents the sane neaning as s defined above], or
the formula: 0 (CNZ)~ 11 NAra (10 S02 2 [wherein
each synbol represents the sane neaning as 1o defined
above]. When R is a group represented by the formula
-OR1L [wherein Rl represents the sane neani ng as
defined abovej, the conpound represented by the
fornula aa can be represented by the formula: 15 0

c- OR T RZ,4! bb) SQZI'S -Ar [wherein each
synbol r nts the sane neaning as defined above],
and speci |ca fy can be represented by the 20

fornmul a: (I'nn) SO -Ar [wherein

each s&WﬁﬁﬂelPeﬁﬁege%ﬁ@?cﬂhéegéﬁiﬁqﬁﬁaﬁﬁﬁg53§e WP Agd
acfe)z%lnLd Qtgovel’]e, E(r)r{:me aformula:

0

(ég::][fk-—ﬁr (Im)
s0,

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

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

by the formula:

O OR
©H), B R (Ibb)
SON —ar

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

formula:

0

1 1
LR
CH), A R (Inn)
SON —Ar

[wherein each symbol represents the same meaning as

defined above], or the formula:
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0 111 COR(CHZ)aA RZ (loo) SQA -Ar [wherein each

.synbol represents the sane neani ng as defined above].

5 Wien Ris a group represented by the formula - ORL
[wherein Rl represents the sane neaning as defined
above], the gonpound represented by the fornmula (la)
can be re esénbﬁd by the fornmula: 0 CORL 10
(CXsoJ b% mhe( 5n each synbol represents the
same nea as deflned above], and specifically can

be represente&ZBy ¥he formula: 25 0 ~ c-OR (A 12)" if

(I n) SIS mhere each synbol esents, t he
Sane. mEARFHEL RS toF TG, dBRVEFoHOr e FBFRUFELYD o6
~L AR a)mv f (10) n S@IS Ar [ wherei n each synbol
represents t%e same neani ng as

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 (Ia) can be represented by

the formula:

~_C—OR
o), | g (1b)
SON —Ar

[wherein each symbol represents the same meaning as

defined above], and specifically can be represented by the

formula:
0
Hi 1
\\ C—0R
(CH,), G (In)
SON —Ar

[wherein each symbol represents the same meaning as

defined above], or the formula:

), | R (lo)
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:
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defined above]. 25 When Ra is a group represented by
the formula - ORla [wherein R a represents the sane
nmeani ng as defined above], the conpound represented
by the forrmula (le) can be represented by the
formula: 35 0 11 COR a (Cl1Z)n Rsa (If) SQZN -Ar'
[ wherein each synbol represents the sanme neaning as s
defined above], and specifically can be represented by

the formy al—®" COR-a (Ctt2) Rza (I P) SO2N -Ar' to
[ wher eicm) edch synbol ré&presents the sanme neaning as
defi ned ' ﬁ_jﬂathe formula: 0 GCORI ' (CR2)" I R

2a (lgq) SOzN?*-Ara 15 [wherein each synbol represents

o TR, e PR Tepr e g e e,

5 defined above], and specifically can be represented by the

10

15

20,

25

formula:
H 12
N ¢—0R
(), R? (Im
SON —ar?

[wherein each symbol represents the same meaning as

defined above], or the formula:

C—OR"
(c@ o )
SON —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:

o
(ji R (in
SON —Ar
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conmpound represented by the fornmula (lcc) or the
formula (Inn) 20. is preferred, as the conpound
represented by the fornula (la), the conmpound
represented by the fornmula (lIc) or the fornula (In)
are preferred, and as the conpound represented by the
formula (le), the conpound represented by the fornmul a
(k) or the formula (Ip) are preferred. 25 Simlarly,
the conpound represented by the fornula (1d) can be

r epr esbmexgipy eenb $orhall aepCseRA (Hhe) saBe2nganing3gs
%gggrein each synbo| represents the sanme neani ng as
rRed AR, Cor thRet 4B a: CO2R 5 RZ (I's) SO2~

-Ar [wherein each synbol represents the same meaning

as d Bbove] , and the conpound represented by
the f a gf{1g) can(ipe represented by the fornula: R
1. 1 ofi2—p~ (I t) \SQ2IJ -Ar [wherein each

synbol represents the sanme neaning as defined above],
or the formula: CO2R e 15 (hi)

[wherein each symbol represents the same meaning as
defined above], and the compound represented by the formula

(Ig) can be represented by the formula:

COZRI a
R2a ( i t)

SOzlll —Ar®
[wherein each symbol represents the same meaning as

defined above], or the formula:
COR"®
R (lw
SON —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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SDZA - Ar [wherein each synbol represents the sane
nmeani ng as defined above]. As the conpound
represented by the fornula (1d), the 20 conpound
represented by the fornula (Ir) is preferred, as the
conmpound represented by the fornmula (1g), the conmpound
represented by the fornmula (It) is preferred. In the
cogreupd regpsaserbiedy bynd e denaul a (1a), when n is 1
or 2, and (i) Rl is a hydrogen atom or an ethyl group,

R 25 is hyl group and Ar is a phenyl group, or
(11) R@&H] : E are joined to forma bond and Ar is a
phenyl g P~ a 2- nethylphenyl group, a 4-bronophenyl
rou nethox p or a

en@t$ﬁﬁﬂﬂwéﬁ§ 5??%&9 é??tgeggﬁﬁmP%Q§presented by
the formula: = {Cttj) can be a group represented by the
fornula(CH (CHZ) ~ Furthernore, when n represents 1
to 4, a Rl is a hydrogen atomor a | ower alkyl
gr oup optlonally having substituents, Ris a | ower
al kyl Beoilereptepnahdy rhaipigskotsubsid #eahs, (ANR*'Ats a
is a phenyl group optionally having substituents, or
hvdropeamt R areaj dowed alkylognewp benid caadly Ahaying

ph ngt ﬁrou optionally having substituents, a group
@%ﬁ SENEHE by the F drSFadl FCRI PP ?Bth‘a?alolé’ adnlBEp

&GRS %%Eﬁ%ﬁ%% b%nhhgrforrn“ﬁ%enyl 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:

may be a group represented by the formula:
~
(CH,),

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:

is a group represented by the formula:

N

Furthermore, when n is 1 to 4, and R! is a hydrogen atom
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{CHzZ) 20 In the conmpound represented by the formula
(Ib), when n is 1 or 2, Rl is a hydrogen atom or an
ethyl group, Ris a nethyl group, and Ar is a phenyl
group, a group represented by the fornula: (CH2) " 25
is a group represented by the fornula: (CH
Furthernmore, when nis 1 to 4, and R is a hydrogen
atrom 138epralkylowesupl dylicg=oup bptimnalbythavémg, R° is a
substituents, Ris a |ower alkyl group optionally
Heviengaskpstdnoweneet iemal Ar hiayiag pHmhiltugnbep and Ar is a
optionally having substituents, a group represented by
e dr pEP%e orsipepi by "Ravimgy ShRsEL GBS r 8pPESENL ed
q% E@%eﬁ réng thegg}ﬁg%%$ 19 As the "aliphatic

rocar roup al i phatic hydrocarbon
group 0 1y having substituents” represented by
R, Ra, mé%:l??a Rlb, Rlc, and the "aliphatic
hydr oca gr oup” represented by RR Ra, R2, R2a, for
exanpl e, an al kyl 15 group, a cycloal kyl group, a
oyl bal kKydedupy Iregresgntegh byl kbayformyriaup, an al kynyl
group, etc. are preferred. As the al kyl group, for
exanpl i near or branched alkyl group having 1 to
20 cart (e.g., a nethyl group, an ethyl group, an
n- propyl ~“group, a isopropyl group, an n-butyl 20
group, a isobutyl group, a sec-butyl group, a
tert-butyl group

As the “aliphatic hydrocarbon group” of the “aliphatic

hydrocarbon group optionally having substituents” represented
by R, R*, R!, R¥®, R'™, R'®, and the “aliphatic hydrocarbon
group” 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 teft—butyl group,
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
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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 exanple, a |ower alkyl group having 1 to 6
carbons (e.g., a nmethyl group, an ethyl group, 25 an
n- propyl group, a isopropyl group, an n-butyl group, a
Hynb@@yﬁ e oup,caaxbeose- baityl, gr ouplomrarerlt gratyl F@roup,

etc etc. are preferred. As the cycloal kyl group,
f‘b\f‘:]@;%lﬁiéi eIrAey él SXFk?/H’ertj%Yéu Froge, hmAXsgo3erpl 1group, a
car clo utyI

grou Cc
3Rty G U o BRI 2 B0k Ron st M b 3o
%“éf%??@&)"arg:f %%Qtl@uf%( j_}po%)él eggx%% el Ccy):logi]gyl Qgrr%up
preferred, and particularly, for exanple, a cycloal Kyl
H=eURPgS3 ey i 1@GaZbbasb (€24 RORS cye1 Goxo@yICY¥Ebapl 0PYdyciobutyl
group, a cyclobutyl group, a cyclopentyl group, a
cyouphex yty gropept yét grdyp etac cycaokexylefoarougd. efs. )t,hetc.
cycl oal kyl al kyl group, for exanple, a cycloalkylalkyl
gﬁ@uﬁrﬁ§%¥ﬂﬁi4 to 12 carbons (e.g., a

vl oRvptaashb=aPstpied abbne %ﬁ%@m@”‘“ f'g %‘JS,‘” :
%%%Fé@%lkeécﬁsg{*éyﬁ%‘f%% o e B

(yanbpesh@dethyd Heodp, aC%ryQQB?eﬁ@yEnetI@l group, a
cycl opropyl met hyl group, a cycl opentyl nethyl 15 group,

&ycy chekgbndtimy hykogp oup,cyeflohpt glreetharle gppep ereted.) , etc.
As the al kenyl group, for exanple, a |ower alkenyl

@Féubrefﬁﬁﬁ 3n@opéﬁ%%ﬂq%ﬂ@§Y(ef@r e%?%ﬂi@peﬁyl group,

SartrenbaA T srofa dies 4 Poukredigiiagleuyt = 7
1L ST g DL S e
group, a cyclohexylmethyl group, etc.), etc. are preferred.

As the 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.j, etc. are preferred.

As the “substituents” of the above mentioned “aliphatic
hydrocarbon group optionally héving substituents”, for example,

a heterocyclic group, an oxo group, a hydroxy group, a Cig
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As the al kynyl group, for exanple, a |ower alkynyl

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

a butynyl group, a pentynyl group, etc.), and

particularly, for exanple, a |ower alkenyl group

having 3 or 4 carbons (e.g., a propynyl 25 group, a

butynyl group, etc.), etc. are preferred. As the

"slibsty buenps"a af;-{oheépabovalaent) ohee) @ldiphakyloxy group,

hydr ocar bon group optionally having substituents", for

eé(aﬁispnloearY@%@épﬁéycdii(b -gr é@@rtiawl@)(éYgr 6um) garalkyloxy
r oxy a Cl-6 40 al koxy group,

(%ra%a L8l aFF O@scle)c 8| SRy | GG BhpyEcogrape (the

cr ticul arl
LR SR g b o R B 1 st oo

cgk’)ﬂoﬁaﬁ'k?lgﬁ;%m;r_(&dﬁe (tﬁé‘l §1lefxﬁi Qﬂbﬂaﬁ{afeo&@x%é%@la) ; @ Ceo10
10 (particularly, C3 5 cycl oal kylthio group (the

sauhflithiat groumy( e @)ﬁllﬂhi&d:)o,m tafsba 0ox Bdydddhi, 0a gT-QUP

(the sul fur atom may be oxidized), a C7-19

(frantiicularly,, thzlzar&wkﬂlkyhohgzp@pcﬂﬂbe(shéfstnduﬂm may be
atom nmay be oxidized a heterocyclic thio group

HEEHGEE i 2 fgﬁﬂ%}-‘.@ﬁw igridtie, g&oHBY eeo%%qoeyg&woﬁﬂflnyl
nitro gen to atom
%rm% , % 1(ai‘c%li:ebox ggoﬁlﬁlpony gfﬁu{”pa?tl c‘iﬁo g oup’ }g’)logen

aeltlwyace;myglm%oug ] g¥8h9a| Xyd O%Y;ﬁé‘ftbiq{‘lﬂlarly,
group, a 06-10 aryl oxy-carbonyl group,

(Qant bekbRY+§a rchyl2)yroap Al é&)d:gog(}bﬁﬂfob(lﬂtyllogy-%ﬂbboﬁyl group,
het erocyclic oxycarbonyl group, a C6_10 aryl-carbonyl

g Gepo a@lyl@xarl—lcanbgmylgm@pp, R _Gr-al Kepoyicukamgiyeupy-14

C6_10 aryl -carbonyl oxy group, a C2_6_al kanoyl oxy

w&&ﬁyloyt%a%D%Yﬁeﬁé?va GESBOCECELE ﬁaﬁw@@mpﬂroupr a
tlonaII vin substi.tuen t hi_ocar banoy|

rOU
2b PR FaRBhRY oRHRE Chucnt BandyT MRy s A usayE
%h@naélcy ﬂa\é!rﬂ)g ca%ﬂ?ﬁﬁz’lk%?n&fouﬁ Gl-&_ ag&@m%lwyngroup,

group, a lo aryl 20 carbonylamno group
@p&&glﬁukéﬁdyﬁox@lg@bu@JKﬂk%mbamoyl group optionally having
substituents, a thiocarbamoyl group optionally having
substituents, a carbamoyloxy group optionally having
substituents, a Ci-¢ alkanoylamino group, a Cg-19 aryl-
carbonylamino group, a Ci-i1p (particularly, Ci-g) alkoxy-
carboxamide group, a Cs-1p aryloxy-carboxamide group, a Ci-19
(particularly, Cq-12) aralkyloxy-carboxamide group, a Ci-1p
(particularly, C;-g¢) alkoxy-carbonyloxy group, a Cei19 aryloxy-
cafbonyloxy group, a Cy-19 (particularly, Cs-12) aralkyloxy-
carbonyloxy group, a Cs-1p9 (particularly, Ci-g)cycloalkyloxy-
carbonyloxy group, an ureido group optionally having
substituents, a Cg.3p aryl group optionally having substituents,

etc. are used.
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car boxam de group, a C6-10 aryl oxy-carboxam de group,

a 07_19 (particularly, 07_12) aral kyl oxy-carboxam de

group, a Cl-lo (particularly, Cl_6)

al koxy- car bonyl oxy group, a C6_10 aryl oxy- carbonyl oxy

group, a C7-19 (particularly, C7-12) aral kyl oxy 25

car bonyl oxy group, a C3_10 (particularly, C3-6)

cycl oalfkgboxgubstartbenys oxne gubspitavedirei cabgt dtycable

optionally having substituents, a C6_10 aryl group

FRFGARPPy I havihpbayes ppitibened “adtiphafie ugdpcagpon group”,

Th%?% substLgHﬁptg are substituyted at substitutahble

5081 (PEnE R HATHE GE09ES it itdAedeatt ging pad may be same or
: o) roup’ @gg bgtituents are not

P%%??ggﬁ?ﬁﬂggg g%g ﬁay 5532n§%o§5'different and a few

nunber 8s (Zhd 0c4)s adkdsy 1R up€l_Boal &kp19r OHPnet iy group,

exanpl e, a nmethoxy group, an ethoxy group, an

rRIpetpoxXy grogy), aa hSEIFMEPYXYrguplpa vpropbiy OXyoup, an n-

ggoup, a tert-butoxy group, an n-pentyl oxy group, an
MERENYIBIP rgrRroGpr telbletoxyr greved, amasntopatyd8xy0group, an n-

cl aIkong%) group", for exanple, a cyclopropyl oxy
é%&ﬁ OXB TIPS EXG 03YF H5SGr 08P, TRE ¢ CaamreCYskRALkyd oFKe
TBud? aFyl R group., r , henox r,ou
& napht hy(%/oxy fgngoub,ae(f%cao ?ésgg%%y %rgoul%hea g%}befyloxy
araliy| Oxy. HrQURIsed| Oks BXRIPN &, ;2 aRGNSYY B P QURor8example,
1- phenyl et hyl oxy group, a 2-phenyl et hyl oxy group, a
kepzayoxy | goppgr aupsplec hi-lvaghtybyhpetdtd .oxyegusep, £ e¢he
are is used, as the "Cl 6 alkylthio group (the sulfur
afom e lbglowxiaiouwd) " fof opxamalm| @, banmelidmy tdvioyp, a 1-
gLou§ n ethylthio group, an n-propylthio group, an

DERY {7 TG %gT BHpUP A 2 r?éPE‘?P%F'F}T‘Yw]ﬂXYgr%GB?'aa
BEBPH% fQayl group, .etc, e, used as the " 10
cyclo ? llotgc%l E)Irg‘;qg’upal (]t ﬁleapgghllfpe%f%lrﬁxﬁaﬁr%p2oe_c' are
axkdj zed)che Fol exanplidiodge¥ehopriPWlie SFOHRai 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 “C3-3p 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 “Ce¢-190 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-19
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 ohexyl thio group, a cyclopentylsulfinyl group, a
cycl ohexyl sul fonyl group, etc. are used, as the "C6_10
arylthio group (the sulfur atom nmay be oxidi zed)"
for exanple, a phenylthio group, a naphthylthio
group, a phenylsul finyl group, 25 a phenyl sul f onyl
group, etc. are used, as the "C7_19 aralkylthio group
9@bhp,sukfumratoﬂadayﬁbéh@xﬁhaie@§ﬁ atfag” , éwan@¢@mpk? a
benzyl thi o group, a phenyl ethylthi o group
f%éﬁih%r%ﬂ%l & giﬂéaﬁmea Heoy Ps BEPTHYE @l'r%p angiodine atom,

benzyl sul f anyl
2Ral Sertonre PO Sthpl SR T heSa B 47

ne e
e%?‘é@%%e %*52%269%@% ool B tan T eeany: e o
ne§§gﬁéﬁycﬁﬂ&woé¥§@ﬁ bwmlso@&egaxy@&wﬂwxg@aﬁpp% n-
group, an s n-propoxycarbonyl group, a
blus 6RYOpGAr babyb, gi algpbugibxireabbidioxly Carobeny b geoL,
a i sobut oxycarbonyl group, a tert- butoxycarbonyl
bytoupcaxhanylaggousedetas atllfﬁeU'S@Q gas the “Cs.¢

cycl oal kyl oxycar bonyl group for exhnple a
C<¥§&P6HF YSRFORFBO NSO ouﬂf:or SE§BPOperit yI oxycar bonyl
%%c?u r f%x CE§§§X¥BOE%§§r%?%¥Elgé§%%k%§}ycarb0ﬂ%l group, a
y@@oh@x@f&%§@gkb%ﬁ§@0§¥$u§”(§JBorbgﬁ§l ny® group, etc.
phenoxycarbony group, a naphtyl oxycarbonyl group,
BleCusafe asige@d “a@s..b haryiCxyl8aab@ah Ky lgrexyear bonyxample, a
group", for exanple, a benzyl oxycarbonyl group, a
Hyemphy dayboxsic arbony| a granlpyy l@xgchsbonyl group, etc. are
phenethyloxygarbonyl grou etc. are used, as the
useg 1653 5# Cealp bR mcaﬂmﬂewer LopemirLe: 2
r Qu yl rou hen acely u _
AR ol AL el P BT B 2
gﬁlécn%[‘l:ﬁ%hogy@é%o a??@ﬁ l couere QSQ&ODAEQWJGB 9&999@@1—
y v

tyr group, a eryl group, a 20 plvaloyl group
Eirbongl egusasl,, &rt BeamfBe 5 aldearoyl group' ,a naphtoyl
group, a phenylacetyl group, etc. are used, as the “Cig¢
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 “Cs;.5 alkenoyl group”,
for example, an acryloyl group, a crotonoyl group, etc. are
used, as the “Cs.10 aryl-carbonyloxy group”, for example, a
benzoyloxy group, a naphtoyloxy group, a phenylacetoxy group,
etc. are used, as the “C,.s 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.5 alkenoyloxy group”, for example, an acryloyloxy group, a

crotonoyloxy group, etc. are used.
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for exanple, an acryloyl group, a crotonoyl group,
etc. are wused, as the "C6-1o aryl-carbonyl oxy group"
for exanple, a benzoyloxy group, a naphtoyl oxy group,
a phenyl acet oxy group, etc. are used, as the "C2.6

al kanoyl oxy group", for exanple, an 25 acetoxy group,
a propionyl oxy group, a butyryl oxy group, a

val er yhsxyhgrasgbasopl donyl opyignalip; hetvdingasebaisiedents”,
as the "C3_5 al kenoyloxy group", for exanple, an
af@rryleeiymgkgl o GiﬁjfbaalOYbr@lf@ﬁb)ﬁlroﬁy cyFdip, aminocagbenyl group,

used, 43 As the "carbam group optionally havj
g@dah. PRERS SIESEGFUERS 05 a? begtgupe it from

B 9T (ORE RoEar Y Sy, o8k %‘?’fufs“wle%'g"
(Ree@yi, BEEYionyaL h¥bnz &1 ktcphen&g éikb&yaﬁMenﬁﬁ @&.qg.,

5 acetyl, proplonyl, benzoyl, etc

alckoxyyphenyl, eecg), etme.ttmmypbeayflcath/ ¥pretgammed a
specifically for exanple a carbanoyl group, an

appbahoY t agtyarpoy kngN ot hyvdicaNbaseny | gzauramdyl Ngr oup,

an_N, N-di net hyl car banoyl oup,

GRS LR B R o %ﬁ“‘ﬁlﬁﬁéhiﬂm\w}l SEPHup, 20l N
I I

e e N A

Jacexg,&e&wanwlc 3:Bapy!a rm%enzow@épﬂmoqﬂnegeﬁporaﬂ N-
group, a 1-piperazinyl carbonyl group, a

et ABRY HINQCANRARYPEMEF DWouet, Ca BFEytiseid diAylthebonyl group,
"t hi ocar banoyl group optionally having substituents”, .
faopipsr tkammagboayl hijxwar,bamdybipevaginsicelbaayl roup, a
substituted by 1 or 2 substituents selected fromCl 4

eEpholngrarhepyhy prownfate- are. yse%heﬁwt ®tc., and
$QEC%%§¥Q%+ fo%gﬂgy$g%10nally gﬁ?ﬁ%ﬁe tlgﬁgHQs"E”kor

group, thlocarUanDI

%&Qﬂﬁleeté:tﬂi £aB8Hoy A RS #fic EQﬁé@ﬁR¥EQK¥tgfﬁﬂga by 1
optlona1 havi ng substituents”, for

or 2 substltuents selected from Ci-4 alkyl (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-methylcarbamoyloxy group, an N,N-
dimethylcarbamoyloxy group, an N-ethylcarbamoyloxy group, an
N-phenylcarbamoyloxy group, etc. are used.

As the “C;-¢ alkanoylamino group”, for example, an

acetoamide group, a propionamide group, a butyroamide group, a
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exanpl e, a carbanoyl oxy group which may be substituted
by 1 or 2 substituents selected fromCl -4 al kyl

(e.g., nethyl, ethyl, etc.), phenyl, etc. and
specifically for exanple a carbanoyl oxy group, an

"N net hyl car banoyl oxy group, an N, N 2s

di net hyl car banoyl oxy group, an N-ethyl car banoyl oxy

F=QeRoamide NrdReNyh Co-RAPRE X Yg S5 @D etel Car@ngsdéseds the
As the "Cl_6 al kanoyl am no group”, for exanple, an
dcetpamyde cgroomylanipooprowa dergeaapple, utpneam de
group, a 44 val eroam de group, a pivaroan de group,
SeUPar® NaRdFhoasidngroves- 20PaFRA LigddsoayPamd mc. are

royp"”, fqr exanple, a benzam de . group,, a
N R el R T e g STV
" CL 1 -C am.de " :
e o e B b B e s s i e
@EBQ%YCé"&é%&aﬁhGSxyéHﬁB&%am@d&eﬁfc&ﬁﬂ(EEﬁQaBP@X@HEdQGas the
group, etc. are used, as the "C6-10
acyhoaprytakpoxanbadamdieuptoudQr fexaspheples, a
phenoxycar boxam de (C6H5000ONH) group, etc. are used,
abenprycanbpxanide o fefibQBQNar BoRam Rt YGr @gp" Us¢dr as the
gxanpl e, a io benzyl oxycar boxam de ( C6H5CH2000NH- )
gt bt 231 XBLSHy °§§§bgﬁkﬂﬁaﬂﬂ deféFo?ﬁﬁmRﬁ%L dare
. "Clr = bo y group", for
e B B I B o s T

BERNY SR IRANAL XY« QD grafip N- P OPRRECAEBNYA OXhe “Ci10
group, a isopropoxycarbonyl oxy group, an

aibott woraphghyk wxyroub¥, gE6tpexanple, a methoxycarbonyloxy
tert-but oxycarbonyl oxy group, an n

PEPHEEA BNy C&NDbEYGRLHANYGOSH PIL AP n -dfe Ry PORKPRRY tLrompping X 9xy
gro%g& etc. are used,. as the "C6-10

FS Ry ¢EPBOAYPENGRAIROBYHOXY f HFOURay FRpPebutexycarbonyloxy

P&E}?Xyac%Q‘B’-‘%Q&S}S’y%&%%y%ﬁx”?%hptu'%y I gxygar bonyl oxy
roup, etc. are used, as’the’ - 19
%éﬁ@ﬂ%ﬂﬁ%éﬁrﬁ@ﬁ§i&ﬁ@‘Eﬁﬁugg S O e x 105k vEBX 2P RLox& group,
enzyl oxycar bonyl oxy group, a 1-

etc. are used,. as the “C¢.1p aryloxy-carbonyloxy group”, for
example, a phenoxycarbonyloxy group, a naphthyloxycarbonyloxy
group, etc. are used, as the “C,;.39 aralkyloxy-carbonyloxy
group”, for example, a benzyloxycarbonyloxy group, a 1-
phenylethyloxycarbonyloxy group, a 2-phenylethyloxycarbonyloxy
group, a benzhydryloxycarbonyloxy group, etc. are used, and as
the “Cs.ip cycloalkyloxy-carbonyloxy group”, for example, a
cyclopropyloxycarbonyloxy 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 C;_4, alkyl
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phenyl et hyl oxycar bonyl oxy group, a

2- phenyl et hyl oxycar bonyl oxy group, a
benzhydryl oxycar bonyl oxy group, etc. are used, and as
the "C3-10 cycl oal kyl oxy- car bonyl oxy group", for
exanpl e, a cycl opropyl oxycarbonyl oxy group, a

cycl ohexyl oxycar bonyl oxy 25 group, etc. are used. As

tdeouplir(el. g0, o e YNt hesad ) Yarhavhpy §tdigd,i eent s"a gremhyl
exanpl e, an ureido group optionally substituted by 1
tor@ip,( pact i zxd ardey, aAndri®) esabpletarentreisel goowy, a 1-
froma Cl-4 al kyl 45 group (e.g., a nethyl group, an
MY IHFBEPC BRIy, 2a3 pheAPlur§ienpIretR. 2are3used,
and for _exanpl e an ureido, gr.ou 1-, nethyl ure
P T2, fyRlieel ol o tipe ey Sa% i hyPur e o

1ud -di net h rel group, a 3- 5 phenylureido
ggoug,ue?%?édgggﬁ’wﬁég ghﬁg%erocyclic_group, a
het er eyl 4 hePbd@dieUPe @rolpSt ar REYEFd&d1Nic0o8Y Ogibud a
het erocyclic sulfinyl group, a heterocyclic sulfonyl
gredgrooychidettdrogyohp L @xetarbopylic gnduffinyd gsad,as
the "substituents” of the "aliphatic io hydrocarbon
dradgpospel Bhaulhfonsyi agewrlest et hekesocyqlie oxycarbonyl
het erocyclic group represents a group formed ,
R B g5 Bh e AP SR S GHERRP oro b S O LPRAE i

, [ f d ~a 5- to

ISR s b SPEDSE RV 0o Ao AR Ee 8

el hete BSQHN iGOREBLPI Albrksetd feykous fIrRkar B8Pl dkcliuding
to 4 hetero atons such as a nitrogen atom (optionally
@xiedhyeddgeramtony ghhclatmimdsa tsut helrhettecorycyelle, ,amd ita
condensed cyclic group thereof. As these heterocyclic
qepggsentyr foraspherler pyrroltyl 8yreered sycdzel {(preferably
roup, _.an imdazolyl group, a 1,2,3-triazolyl group, a

2 52- PrieRRnAd C?Gliﬁg)o CUR Pt %grt8u6, g%wff uryl
%&%&Braﬁﬁ§'¥ %%yh HEPLPs Alms such as a nitrogen atom
(optionally oxidized), an oxygen atom, a sulfur atom, etc., or
a condensed cyclic group thereof. As these heterocyclic 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 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
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oxazol yl group, an isoxazolyl group, a

1, 2, 3-oxadi azolyl group, a 1,2, 4-oxadiazolyl group, a

1, 2, 5-oxadi azolyl group, a 1, 3,4- oxadi azolyl group, a

t hi azolyl group, an isothiazolyl group, a

1, 2, 3-thiadi azolyl group, a 1,2,4-thiadiazolyl group,

al 2,5 25 thiadiazolyl group, a 1, 3, 4-thiadi azol yl
gpotipdo [@,BY-81 fytimiglyQuarodp PYI,isdaziingl, gr oup, 1a8-, 2,6- or
pyri m dinyl group, a pyrazinyl group, an indolyl

g olmarhtpyradyl qrowp, aathidropye, dnyglpgrolp, graup, a

di oxynyl group, a dioxolyl group, .a quinolyl group, a
ABEIRYTEON 2, LMDy rﬁeayﬁh@g%ﬁfp{wi, groug, @& 1, 7-,

1,8-, ,2,6- _or . 7-napht hyri dyl. grou a .
Uitertsee it S o o didodrafk ayigpengt sroues
tetsahydrofugyl group, a tetrahydropyranyl group, a

di oxol anyl group, a dioxanyl group, s etc. are used.

These hakee oKy Ed idey@NOUPSrédys RRySsvbstibddiaadital at possible
possi ble positions by 1 to 3 substituents sel ected
fromt@bnd b kyltd e3 gsubstittibyts stllwdtedetfcof, Chy drlidwy, (e.g.,
oxo, Cl1 4 al koxy (e.g., methoxy, ethoxy, etc.), etc.
ey v hethh 18- aryl hyfsespy cssrXOtrh@l-'ac%f PYarl@l- Igr ougFhoxy,
opt.i onal Ly havi substituents”, for exanple, a phenyl

gt oty 8¥ﬁabht%§%' group, etc. are used. The C6- 1o

aryl grQu be It ut.e WJUbst |

poui t on By a e Y heh el Sorsa O THe theck
| b5 iRhad Sy Bha B Idubde Nt el @G e Forf ekarSl &N 0pheaRl ddbup,
substituted C6_10 aryl group) of the "aliphatic

hey drapb&hbbd nggrugup edpt. | enal ksedhaviimg Guhsbtrylemaip may be
descri bed above. Such a substituent is substituted at

SHpdtrted ot @ sybsitirakeble PesitsonPury Isupssipuerind

the n er of such, substituents i ot Jimted to
GRS RS i HdheReat R, 2200 ov e (IR oghget for
té%f%%t§89§ii§L§Hﬂ§%i@ﬂ¥egxééﬂyaryl group) of the "aliphatic

hydrocarbon group optionally having substituents" described

above. Such a substituent is substituted at a substitutable
position in the C¢-30 aryl group, and the number of such
substituents is not limited to one, and, the same or different,
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
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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Additionally, in the "aliphatic hydrocarbon group
optionally having substituents”, the substituent
together with the aliphatic hydrocarbon group may
forman optionally substituted fused ring group, and
as these condensed ring 25 groups, an indanyl group, a
1, 2, 3,4-tetrahydronapht hyl group, etc. are used. This

CORARNSBE 1 bh A1 O MR nFBYuRE: iTBeEEY Ud&skr i¥ed@above. Such a
substitutable position by a substituent selected from

thbsttihoset | istedsastatéd Histal subatitwiadllke pbalt jdratinc a
hydrocarbon 47 group optionally having substituents"”
i B89 aeP, Siehthe mpdperi phenech sustdtrented samot

Substitutable positjon in a fused ring group, and
DI RRHLED G o R S hBe 54k s O E Pt i Bobharh he (2

e, a ifferent, nore than one (2 5
Rl 4 gg%%’%w‘u%ﬂcggm%gyg’!é&%tgt. ASs R Ra, Rl, Ra, Rb,

R1, fonsexanpl er?,aflowers algky| £ogr QUAmPAY] NP 15wk H1kyl
carbon atons (e.g., a nmethyl group, an ethyl group,

aronpphapitg dr avp s aarbsoptopyl (g§roup,a arethybugydup, an
group, an isobutyl group, a tert-butoxycarbonyl nethyl
@t@b{g, gECURy RAPdinoRYEPW | gRpuEUpaandseprodilkgyoup, an n-butyl
optional |y, havin substituents, and of them a nethyl

tyg géoup, a

FoUB: &h ¥QQRH r 84pYP arf tﬁ!ﬁréb??X%ﬁQﬁﬂgpyéﬁethyl
' - but vl. . ' t ,
e R T N

er y used. arly, “a ne I

GLBYP; t @&, N¥hd0b8UPhe RieRhOPYSr AIPURMABER, D& dUER: an
1s etc. are preferred, and an ethyl group etc. is

prptepyEgrquar,t kaul aspyopyAs gRBup RzZan f-erutelagpbey, an
hydrogen atom a | ower alkyl group having 1 to 6
éapbehy htmimipeeyc; arewipflergbbupiseah Behylcygesdy, a
oD Sl Jooueyon Leopronyl aroup, an wbuly! 20, ...,
g£89par§lpreferred, 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 isobutyl 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 isobutyl group, a t-butoxycarbonylmethyl group, a

hydroxyethyl group and the like), etc. are preferably used,
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hydr oxyet hyl group and the like), etc. are preferably
used, and a hydrogen atom a nethyl group, etc. are
preferably used and particularly a hydrogen atom
etc. are preferably used. As R Ra, for exanple, a
hydrogen atom a |lower alkyl 25 group having 1 to 6
carbon atons (e.g., a nethyl group, an ethyl group,

aandh - My bggh catom, a8 s OPy DRydoud@r, Odpe. adrdphetg¢kably used.
group, an isobutyl group, a t-butoxycarbonyl net hyl
group, A& thydiangrethyl hpdoegrrded theup’ ke thetBaremiiic
preferably used, 48 and a hydrogen atom a neth

¥ﬂﬁ?ca§P8n %E%PRMQQFéP§B¥§NLRﬁ¥}n9 A8bEHE- USRSy F?Eresented

d?&QC%Fbgm %&Pa omgf % ydr%ronggnc Qy N g%rbgnGE{ g

ifonal’ly ‘havi ng-su uen repres

Réaridh akemat 2& dﬂydgogﬁéw UMD Bayhng Rt eréép,

carbon atons (e.g., a phenyl group, a naphthyl group,

didhiephenylogs O aabhapt hyydugr eupm@éhyln@emab gi@Uthe

and the Ilike) and the like, and particularly an aryl

g¥idep hadi hige Glitke, 20d cpa boiT gy andatle driokp Ye&vipg 6 to
phenyl and naphthyl groups) are preferred and a

p]rpeﬁ’?ir @Poﬁb"%&“ﬁhéhﬁ ke 9o - pairenthIamd paphthyl

preferred JAS ubstitu of the "

iyaraehr B B r S TR e T il T WA BROPE (e EBehike are
tqggmggquMxﬁeQdi , for exanple, a halogen atom
e.g., fluorine, chlorine, bromne, iodine and the

i ke) , A8 tiyersubetidhedt '’ KWE gheUPatEmdkic dydsoBBEH group
group, an ethyl group, a propyl group, a butyl group
amdichelly Keving sohetif{@ht4) akkozyemralpy( 8. gngd &, for
met hoxy group, an ethoxy grou a_ propoxy group, a
@&PH?}egr%Lﬁﬁ%ﬂ%§n FE@mIf¢ﬁ% 1P8ﬁéﬁe(CE?LQF1ner bromine,

car bo £ 9 carbonyl group
an eP ox@c&?ﬁ &3 grd% fgﬁﬂégcﬁﬁ gg% BrBE (G Bup, 2
9@&9§¥C@£9ﬁﬂylnQEQHPlQﬂQNhneal558$ylagroup, a butyl group
and the like), a lower (Cj;_4) alkoxy group (e.g., a methoxy
group, an ethoxy group, a propoxy group, a butoxy group 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
carbon atoms such as an acetylamino group, a propyonylamino
group, a butyrylamino 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 (Cj-4) alkyl
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carboxyl group, a nitro group, a cyano group, a

hydr oxyl group, an acylamno group (e.g., an

al kanoyl am no group having 1 to 4 carbon atons such
as an acetylam no group, a propyonylamno group, a
butyryl am no group and the like), a cycloal kyl group
25 having 3 to 6 carbon atonms (e.g., a cycl opropyl

0§ eMp (@.gCYyCd oc@qrftmbr%@@pyla@%hpe é'tkﬁ)ﬁlu%&oél?ﬂ#l group

group haV|ng 6 to 10 carbon atons (e.g., a pheny
gaiodihea LhReht hy lhaQogepeo- Bdwed r(de_rayl aDkp gavdpt he.g., a
l'ike), a hal ogeno-lower (Cl1_4) alkyl 49 group (e.g., a
tiiclrﬂfﬁlw@#@me‘tmy group, a s34, @otg‘ermlummpoxan@qum a

| i ke), .a_hal ogeno-1ower (Cl_4) al koxy group

t4141%Gr STREHRY UGFBRpOP <Y OF 03P 22 R i |1d6ﬁe§)et ﬁoléwer (Ca-
ﬁ)kg$knyqf%Mg OF81§eg§2;a;F%§ﬁ§Eﬁ9pox grougn égk lt%lo

'0 group

dw, t i grcqu%ltﬁaoegmg fynq tﬁéoi'lﬂ(e)a rar qehepyfé

group and the |ike), | ower 4)" " al' Kyl 'sul f ony

giKMﬁls@ef@nylEgﬁ@&bh&éﬁ@”]faﬂmﬂthgﬁ@$w3fdﬁyl group, an

et hanesul fonyl group, a propanesul fonyl group and the
ldteanesal formdegrpQl, 43 pidcamephlgenyb qmug. and the myke), a
roup, an acetyl 10 group, a propionyl group and the

IEF, 81—5> FEMSErEd aF TRt (S I- het eF T .géogpou«bn acetyl
2,.3-t |azo a 1 2, 4 triazo
(gqr 0P’ & L?eqpr 224! ypra?% ﬁ%%ﬁghll Aol yI12 gr8GBoc AR 'aromatic
iRekhibagol g&%ggp(e&? 0xazobyk_ 9££&&%1y¥1 ggggxagca)d 4-
group, a thiadiazolyl ‘group, a thienyl” group, a furyl
@radpoand ddvmplSal t&etazdl ywagkatPyla HHEWR191] @¥8Up, an

(C1_4) al kyl-carbanmoyl group (e.g., a nethyl carbanoyl
gisotpiazodilmatrbybe azbharmdolylogpoum, an isooxazolyl group, a
propi onyl car banoyl group and the llkd%} a lower (01_4)
driedyazearh grgrPY o@ve‘?hl(e@ﬂM)JrﬁPRyl a rbrénsypu@rwﬂm

( ?rbon met Icarg yl u

0

k8RB BRTRET T O Doy Sbr O itd RGO FREJoY 1 sovp
ke.g., a methylcarbamoyl group, a dimethylcarbamoyl group, a
propionylcarbamoyl group and the like), a lower (Ci—4) alkoxy-
carbonyl-lower (C;.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-
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 (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

50



10

15

20

25

di acyl guani di no-l ower (Cl_4) al kyl group (e.g., 1, 3-

di acetyl guani di nonethyl, 1,3-bis-tert-

but oxycar bonyl guani di nomet hyl and the |ike) and the

|i ke are wused, and a hal ogen atom (e.g., fluorine,

chl orine, bromne, 25 iodine atons and the like), a

| ower (01_4) alkyl group (e.g., a nethyl group, an

eto group, a propyl group, a butyl group and the

19%€)" and the like are preferably used, and a fluorine
atom anehl aniig iathem and-a sIBERYtu O 3uBsDEErable
preferably 50 used. These substituents are substituted
aossuthshkt Uk atlee arpast i¢ dngiroeathen agoomt,i @nd the number of
hydr ocar bon group, and the nunber of the substituents
isheprsebet abhgntls tis Breforablpr df Epabl ymare prgfesahphstl to 3.
preferably 1 to 2. Wien two or nore of s

ch .
st PraéRtaParle tor éseftrent REY May"PéE Pﬁesggﬁes%lstltuents
different. The "heterocyclic _group” ,i
"?Eﬁé?85§%F1cqﬁ?bﬁﬁy g%t@%%aa%§ ﬁgv?%ékéﬁﬁgfituents"
repr es@ﬂ%%&yelgc@egi r P €8€bhe a et drdcfe MeaherRp
(preferably 5- to 6-nenbered) so ring group having 1
tptsevanal, hpriefekabbyi dudrt o#, rbpresenteat dys Rsach RS a
nitrogen atom (optionally oxidized), an oxygen atom
aepuiebant ad dm and St-hembé kel (Grefecopbensed o PngegrdiRst)
thereof. As these _heterocyclic group, for exagple,ta
PV BYPUP RBURT & H9r 8HIRAL gPEEPSTANY i Q261 yRetero

roup, a 1,2,3 15 triazolyl gro -L.riazol

gﬁéﬂg,Sacﬁe?%é&6P§F°a?%J%fm‘a°€3?9?§b%%éﬁédéz? ?én%+ oxygen
qg%ﬂp'aag PXAZ AN AhQUPne AN kel, SB¥AZ Ok MhdHRUPriRg group
1, ,3-oxa%|azolyl group, a 1,2,4- oxadiazolyl group, a
LhrBo@xadisazokylk Beskhcya1lc3ghoumx aitirazabyblgr aupyraolyl

t hi azol yl group, an isothiazolyl group, a 20

rdud, t hi pyitazdlyll ggropp,ara imiZazol kil agii el ¢ 1gf odp,
ifﬁé%b?;l 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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t hi adi azolyl group, a 1, 3,4-thiadi azolyl group, a
pyridyl group, a pyridazinyl group, a pyrimdinyl
group, a pyrazinyl group, an indolyl group, a pyranyl
group, a thiopyranyl group, a dioxynyl group, a

di oxol yl group, a quinolyl group, a 25
pyrido[ 2, 3-d)pyri mdyl group, 1,5-, 1,6-, 1,7-, 1,8-,
2,6- or 2 7-naphthyridyl group, a
tHi%n8F3, 35 pyri dyl group, a benzpyranyl group, a

t et rahydr of Wt QEQEP; Q}ro‘h?tsr ARy B OPMIARY kuBEQWE pRssible
di oxol anyl group, a dioxanyl group, 51 etc. are used.

Preseibakeppcycld @ gubEpsStumt heseJebsedt fited Gt alkyl (e.g.,
possi ble positions by 1 to 3 substituents sel ected
freimyCl_dthykyletce) g. hydrmtyhy bxoet Byb ,aleoxy) (ehgdr GgFRoxY,
oxo, Cl 4 alkoxy (e.g., nethoxy, 5 ethoxy, etc.),

atdoxKs ehe- Varsdfati ¢ hydrocarbon group" of the

“aromatic _, hydrocarbo oup tional ly L. NQOn .
subst i tieh?%” ?88?%%%%38%“ 358 o 4 é)nqag}rlgrra?rloénatlc
IHQ# . 1@HB {&Sksented
a prg%%ggllr?o%fo?ﬂ)gogg%%ﬁylﬁ/ g’%&%gﬁg i@[%ﬁgcil%henyl (gﬁ)roup,

&y art hAyd, GhodPonatid Mgamryta gbonyud hheing kel add

the like, and particularly, for exanple, an aryl
graabpnhavomg 6 .t90,16 wlerhon gavops &engphthyleayburnch
napht hyl groups) and the like are preferred and a

FHERENY §r GERRRING Tt RBERTY k 9TV paPt 1RIASY YrRFBf A ddie
5 the "suhbstituent” of .the "arongtic h carba
IS B3t FEha i naUT R RISRIRE dént o 130 Bsan B0 By
%r’ouf)‘.r ﬁavL‘g 6 VRAB! Barioalegen (8t ?",‘ (Shehyl EhdOKdfiEhy1
["of'i ne, omne, 1odine and the like), a |ower

((Chupk) abky | 1 QURe( 8rd. preFereinyhd gi @henyangebnyland the
group, a propyl group, a butyl group 20 and the |ike),

dilkewere (RArd)cudlakdyypgeiryreds. g., a met hoxy

As the "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-4) 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-4) 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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group, an ethoxy group, a propoxy group, a butoxy
group and the like), a lower (Cl_4) al koxycarbonyl
group (e.g., a nethoxycarbonyl group, an

et hoxycar bonyl group, a propoxycarbonyl group, a

but oxycar bonyl group and the |ike), a 25 carboxyl
group, a nitro group, a cyano group, a hydroxyl group,

%vq(ﬁé %”’E@% gf’aQHB (Sdhs @Ngal KANOYd i @ﬁr@%ggr%p, a

havi n car on atons such as an acetylam no

WRUBpeAt PI QHAPY AT #1 1gKkeUp, af DY Itoapi novgipup to 10
and the like), a cycloal kyl group 52 having 3 to 6

carbon atons (e8g9g.,a dryilogropyt grphthyl group, an
cyclopentyl group and the like), an aryl group haV|
6-eenYd gwm@ﬁdaf-bﬁsll(]@ a §abageRA-1Gsdp (Cre) a1xy

@g%gégﬁé ?rouptfgglaﬁr%ﬁégﬁylgggg andtrl%lugrogth§ﬁ group
t rl f ltngPﬁ?%)hyl Efggen@(léyefrl Y&l PtMoxg’r g¥Bup aﬂéj gt hea

dgeno oxy group (e.g., a

%&h&hHQE&M@ﬂH@% yq86@8P.a a,1, 2,2 QeﬁﬁﬁﬂEHUrU@tﬁﬁinygbup, a
group, a g 3- pentafluoropropoxy group and the

12i, Ize)3,3a3+pn/rmafa@dzrop®opwbdyylgtrbup gma ughe( élge , aa lower (Ci-
nethylthlo group, an ethylthio 1o group,
pt opllorihtilel ergewufs -and Ph@eF$R%5hl%1gF8HBr ?QIP@QVlthlo

R Al
1: 4 f I
Sl B Al PRy oo

e'thhesﬁlér?m%Bﬁg 8er qm;tpa%e&ﬁlh@ﬁﬁ el angrﬂw like), a
e.g., trlazolyl group, a 1,2,4- triazolyl

goeep, (@-fetaldzaabyl graup, (eagt.l;n azmmylgmopp, amn acetyl
i sot hi azol yl group, an oxazolyl group, an isooxazolyl
group, a PidHisdivazergup gﬁ%ﬁhealtth?)eny% %P@@Ber%df%ﬁ%ﬂatlc

P e, kel o corbaryl grouRy B lter, 1,20
trlgﬂ)fgf bﬂ%l QrP&Prazaol%”%trB%Cfﬂé b@{@golgﬁ.ob@ou@ 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.q) alkyl-carbamoyl group
(e.g., a methylcarbamoyl group, a dimethylcarbamoyl group, a
propionylcarbamoyl group 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~
diacetylguanidinomethyl, 1,3-bis-tert-
butoxycarbonylguanidinomethyl and the like) and the like are

used, and a halogen atom (e.g., fluorine, chlorine, bromine,
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propi onyl car banoyl group and the like), a |ower (Cl_4)

al koxy- carbonyl -1 ower (Cl_4) al kyl-carbanoyl group

(e.g., a butoxycarbonyl nmet hyl car banoyl group, an

et hoxycar bonyl net hyl car banoyl group and the like), a

1,3 25 di acyl guani di no-1 ower (Cl_4) al kyl group (e.g.,

1, 3- diacetyl guani di nonethyl, 1,3-bis-tert-

but pxyca bonyl i dit t hyl li a e
||$§1&é a8 dgy%% hgﬁgf leoaggn$§ a) Af%&l 890&5‘(e g., a

e are USG ‘'ogen ato

Crm@ffln%io% orﬁnn%th§§ Lpsige aabQH‘p?yﬁnﬂfddi\ﬁ 2 K&’)yl agroup

| ower al kyl group (e.g., a nethyl group, an

edrhy lthgr 0Upe) arer epyl 1 gkoumre @rbleyiblyr owed, anddthefluorine
like) and the like are preferably used, and a fluorine
aatom, a chleorinwe asveneanid aakbyhyBTeRR FF M@ RopEeferably
preferably 5 used. These substituents are substituted
atse&libstitutable positions in the aromatic

Y OCREPST SRy uBRE, D% TIREL: {edtf@es%ggﬁmmeé

i s preféfabl frot’e prefera

c%ﬁ%ﬁ@ggylﬁ'gﬂé %rowggﬂctﬂ§8ﬂybag96§ éﬁoéﬁ“ﬂ&nd the number of
S

tituents 1o are present, they may be the sanme or

dttkfef eneBtitopad fiiscakbyerasi VAl ab 2y anofeprexampbly Jato 3,
phenyl group, a hal ogenophenyl group, a lower (Cl 4

andeyt] pheﬁyra@map toa2.| olen (€2_a4y rmr»@ofeﬁpﬁ@ﬁms@s&&ﬁuents

a lower (C1 4 alkoxgcarbonylphenyl rou
8 4 rﬁaer&eoﬁﬁeﬂﬁq %U:p

o1 ko) DRERAE SRS BonEF Gtonc | b pipep, = phenyl ozou,
%!KE&%BQS%% Iﬁée%g up@ Loywgre G, 4) §i*¥ﬂﬂﬁ@n@heﬁ¥bup, a

group, aromati ¢ heterocycl e-substituted

phay (81 QYR liddyenehy{ Cdrdip,alakaxyer carbonyl - | owner
(C1_4) alkyl-carbanoyl phenyl group, 1,3 20

H Idoplyga abou ixhdnple s r o @, 4 calrpkphehsty yraigyp: a2
hal ogen- and
nitrophenyl group, a cyanophenyl group, a halogeno-lower (C1-4)

alkylphenyl group, a halogeno-lower (Ci-g) alkoxyphenyl group,
a lower (Ci-s) alkanoylphenyl group, a 5-membered-aromatic
heterocycle-substituted phenyl group, a lower (Ci-4) alkoxy-
carbonyl-lower (Cj;-4) alkyl-carbamoylphenyl group, 1,3~
diacylguanidino-lower (C;-s) alkylphenyl group, a halogen- and
lower (Ci_s) alkyl-substituted phenyl group, a halogen- and
lower (Ci.4) alkoxycarbonyl-substituted phenyl group, a
halogen- and cyano-substituted phenyl group, a halogen- and 5-
membered aromatic heterocycle-substituted phenyl group, a
halogen—- and lower (Ci-s4) alkoxycarbonyl-lower {C1-4) alkyl-
carbamoyl-substituted phenyl group and the like are used.

As Ar or Ar?, a halogenophenyl group, a lower (C14)'

alkylphenyl group, a halogen- and lower (Ci-4) alkoxycarbonyl-
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| ower (Cl1_4) al kyl-substituted phenyl group, a

hal ogen- and |ower (Cl_4) al koxycarbonyl -substituted
phenyl group, a hal ogen- and cyano-substituted phenyl
group, a hal ogen- and 5- nenbered aromatic

het er ocycl e-substi tuted phenyl group, a 25 hal ogen-
and | ower (Cl_4) al koxycarbonyl-lower (Cl _4) al kyl -
car bar -substitute henyl, g lJ are
Lfsué’&.%ggijge(%rp or Y, 3{1ga eaﬁ%&%négﬁg%%gggragg ,bg&ll'ov\er
(Cl_4)palkylfheny] OrQuRp acpalLgeRy Bpdedaman:(Cl_4)
al koxycarbonyl - 54 substituted phenyl and the |ike are

pr ef er abl ed. As Ar or Ara, a group represented by
formul a: 25n 5 [wherein R4 and R5 is the sanme or
di fferent dRaich represents a hal ogen atomor a

| ower alKyl group, and n represents an integer of 0
to 23 is particularly preferred, and one in which at

| east e of, Rd,and. R is hal_ogen_a i 1
furthefﬁberreeflélr %éd':?nd the %aei gﬁéﬂ% a o%%%ﬁ%@ge%?%deabcyh

h N8t ol AMA0R e £ M DEJINGrBLAM drd
E%g?ggﬁéﬁ% %&g@?ﬁgéha dagﬁggﬁénglegrouaf ?gr gxanpléi a
Zeprediht siropheRybr g6 OUP,toa 22, 3s dp i iandphepybrefoued,
a

,4- 1s difl uorophenyl group, a 2,4-giphlorophenyl .
ginolupne ai?, Whiditf kuotepdierpde gfoBp,ang R is a halogen atom 1is
2, 5-di chl orophenyl group, a 2,6- difluorophenyl group,
duztbeyirttiargpdenyl group, a 3,4-. difluorophenyl
group,_a 3, 4-di chl or ophenyl rouF qﬂﬁqg- 4 R®. a fluorine
di f | uotdp §P1§P83p?g3“§¥§F PEREST pheny! 287 oup, at
2ol BT onhANKl; 01 Ul £ ZnGikeraanenyl group, a

P uor opheny group, a 3-chlorophenyl group, a
4-f | uos9phanHa19heHPphény- group, for example, a 2,3-
difluorophenyl group, a 2,3-dichlorophenyl 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-dichlorphenyl group, a 2-
flubrophenyl group, a 2-chlorophenyl group, a 3-fluorophenyl
group, a 3-chlorophenyl group, a 4~fluorophenyl group, a 4-
chlorophenyl group, a 2-fluoro-4-chlorophenyl group, a 2-
chloro-4-fluorophenyl group, a 4-bromo-2-fluorophenyl group, a
2,3,4-trifluorophenyl group, a 2,4,5-trifluorophenyl group, a
2,4,6-trifluorohenyl group and the like are used.
As the lower (Ci-s) alkylphenyl group, a 2-ethylphenyl

group, a 2,6-diisopropylphenyl group and the like are
preferably used, and as the lower (Ci-4) alkoxyphenyl group,
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chl orophenyl group, a 2-fluoro-4-chlorophenyl group, a
2- chl oro-4-fl uorophenyl group, a

4- br ono- 2- f | uor ophenyl group, a 2,3,4-trifl uorophenyl
group, a 2,4,5-trifluorophenyl group, a 25
2,4,6-trifluorohenyl group and the Iike are used. As
the Iomer (C1_4) alkylphenyl group a 2-ethyl phenyl

oup, S 0 Qu nd the,Like are
5 US%dJ “ff‘fg‘ ggp}? rﬁlyﬁﬁg’ %13 %ea:ll%]éc)%yp enyl
f xanpl e, a 4-nethoxyphenyl group and the
%%%Hﬂ§?g§ p?é %ragPy used. As theyPome¥ (%1_4?

al koxy agagRenydwahienyl_, 9r Sk xya- carbeh ity bgpyhphenyd-
group, a 2-methoxycarbonyl phenyl group, a s

detiteistyaxyban postydrngtle gy bugr w;ﬂmhphecﬂb@yépéenyl group, a
preferably used, and as the hal ogeno-I| ower 9
gﬂ1@ﬂt@ﬁ@ﬁ9pr@@qﬂﬂphep@ﬂ @gg%®|%pd the like are pre erably used,

2- fl h |
gt iy LG v (e hal DGERDT St Gr_fp xanole

AR MR GRS for ik, age prgreraey
pesdaf Luar QQrQ@waagﬂall&i&UR@QQ éhﬁoiyﬁﬁéngﬂegroup, for
preferably used. As the lower (Cl_4) al kanoyl phenyl

of:@inpl ef, oa  Bxanfleorame Phacathdnyiegybugr cup-d@d2t he3, 3-
|ike are preferably used, and as the 5-nenbered
Areorr@iil oo hep eeRRy0 bBes b ST QUR @dldpﬁéﬁy]rlkef Grrej greferably
exanple, a 4-(2H 1, 2,3-triazol -2-yl)phenyl group, a

4 tetrazol - 2- yI)phenyI group, a

4- (1H et£€ZC&o&£ryubF 5 %ﬂ §H, Fggl %f%rp, for example, a

4- (I H triazol he I'i ke are

pf—eafc%rt§@bMeH§P%rcﬁﬂ@daﬁ§ the ilQé/@rar@CéLéﬁerably used, and as
al koxy-carbonyl™-lower (Cl_4) alkyl -carbanoyl phenyl

gRUB-mEfbe XA dcmatacdhée 2brycle- substltuted phenyl, for
et hoxycar bonyl net hyl car banoyl ) phenyl group and the
lddepaee apfefit-dbizy Susetazabt a8 )phenyl group, a 4-(2H-
%é%ggzggygguaﬂhg;gp B%%gé,(C1 4)1H tetrazol-l-yl)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
(Ci-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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al kyl phenyl group, for exanple, a 4-(1,3-bis-tert-
but oxycar bonyl guani di nonet hyl ) phenyl group and the
like are preferably used. 25 As the phenyl group
substituted by the hal ogen and |ower (Cl1_4) alkyl,
for exanple, a 2-fluoro-4-nethyl phenyl group, a
2-chl or o- 4- nethylphenyl group, a

4f| 2- dt '
%P%%Fﬁ n§ é%é) H§ge %%y heﬁ;r érbu {;%&%&garbonyl for
%%E%EfEUtgd2b?hiJy%—Qahg938x§€5¥ﬂdﬁ9@bhéﬂ;ifaroup and the like

ycar bony for exanple

kﬁ@lpaje&eéaﬁﬁy hosass asbanyhehsiay1ggeupp antsttheut ek eby
are preferably used, and the phenyl group substituted

bwaluﬁemgendanybmpwadOr é@ampﬁﬁunﬁ @-chloro-4-cyanophenyl group
2-chl or o- 4- cyanophenyl group and the |ike are
5 p?%q dihebily kaseee pasdess %lﬁeuspﬁijen)?l“dgﬁﬁu’bhe %hﬁ%flt%f%@
hal, nd 5-nenbere t|c heter
D3935 | TR (i £ D R FRag b ot PORERy oL

:ﬁenyxaQEQethg 31 éﬁﬁo@%e4p(§£§%%3M¥t9§§goliﬂ“%l@%?&ﬁ?l)group

substituted ogen and | ower

3 kDXrean beayird Pmiretb{ Eluhd, alakyl acarmhambenylf foup
exanple, a 2-chloro-4-(N-tert-

buthmtycatbanyy etllvglecarbdnbytgmph€ayd giloesy,cagbonyl-lower
2-chl oro-4- (N ethoxycarbonylnethylcarbannyl) phenyl
10 gffbqu &ﬁ&ﬁh@alﬂ?%@%wefoﬁr%*%?%ryaugeﬂh Wr¢ — (N-tért-

] e%%b%%a%%}t?«%ﬁh%&%?%g&lEP&P%)Y? g;?{@{j: L A RISPE 4 v
@éuo%gﬁ)&ﬁfékggﬁn ﬁﬁtarﬂaﬁo&) ;Helﬁgrlogpgw arff Q.'HQ 18e are

or o rou uorophenyl group,

Pre Ardbe I@g@phenyl group, a 2,5-difluorophenyl
group, a 2,5-dichlorophenyl group, a 2, 6-

difluomophemgécxﬁmmaplya &s eadiahipof opharireinydr otgup.a @ phenyl
3,4 20 difluorophenyl group, a 3,4- dlchlorophen¥l
15 (FRAP, sabststuféﬁcf Iwuéhogh*éﬁyif Gragifgcuparly 1 to 2) halogen

:%é%£¥ Ch[of ph%p dgfgugroghen§i groug, a 2,3-dichlorophenyl

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-

20 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 2ffluoro—4—

25 chlorophenyl group, a 2—chloro—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-s)
alkyl (e.g., a 2-chloro-4-methylphenyl group, a 4-fluoro-2-
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fl uor ophenyl group, a 2-fluorophenyl group, a
2-chl or ophenyl group, a 3-fluorophenyl group, a
3-chl orophenyl group, a 4- fluorophenyl group, a

4- chl orophenyl group, a 2-fluoro-4 25 chl orophenyl
group, a 2-chloro-4-fluorophenyl group, a 2,3, 4-
trifluorophenyl group, a 2,4,5-trifluorophenyl group

g%ghg,gg%?r'&é%)@yp Breny! o157 SHBST LA B Py 1R .09ffbng

hl th l f a icular
%é‘feﬁlylogo qmi YoRB aﬁ%ﬁ EQHQE ‘?J’.‘l'flh 1 4Qr &- 2paddficularly 1

oup etc. are preferred.

? héi@d@n %tel’ﬂgn){é 4Ir,oup 25 gbsidi1sephenyh drauwp,3a 2,4~
(particularly 1 to 2) halogen atons (e.g., a

2131 dbehbryraaheryplpgraoauw 4 -di2hle rapHdnydr gphenyl a g}’r Gup,
a 2, 4-dichl orophenyl group, a 2,6 s diclorophenyl 1
griclprophenyfll warophenyd-gegpphanpl (ﬁﬂ%ﬁpopﬁe%y‘Fhlor opheny

%&gggbrg g—éﬁ%ﬁg&%@ggg¥|g%¥gupa.% chloro-4-fluorophenyl group,

& Gud et Omggﬁn%%l%ﬁ%g’eﬁﬂgnﬁow Vg ROE Y grove
f%%)?tlt@tgd lh%‘ieﬁé'n rﬂﬁdﬂﬂoﬂ@%”){dﬁl gF Aikyla (e.g., a 2—

uor o- 2- net hyl phenyl group io and the like), etc.
ahg oRbel afdtet1pBanti cotcard,ya a- zmermﬂmmmphmwl group
group, a 2-chl orophenyl group, a 2-chl oro-4-
fandotbphkikd) ,gretep, age Pusflegreds- r?@trlwlcsﬁéﬁwr gt duf~
and the |I|ike are preferred, and ﬁf dlfluo °Q$fq%y4—
@klé&porgplzeHYéh|96PBP4 ?|%<ﬁh&ﬁ|¥88§}?n o‘in"”é’nd t %
referred. is In egi he LRGN th
%relﬁpgggﬁ?%y]a 9revRY o3| enhzl %%t %o&gfﬁi@l}:bn% t% l]j{) eg by 1 ©
h9 @ §PQ%£J§%@S) ané% eC1ed ;i i QB édrergf 0WRoup, a 2-
consi sting of an al |phat|c hydr ocar bon group

Q)@)tleBahlf'lLl'tﬂ:\Hﬁh@n§'m bgtdipemids the2) ilem awr greficred.
hydrocarbon group optionally having substituents, (3)
20 a grmwpuﬁepmeseﬁtedtbwhtﬁéeféiﬂﬁr%.IQREeFWHéié n Rl

represents the sane neanln%utednggtiqagqg%P%ygltuen

(cw):lgahﬁqar@@é?ptd.%mlly subst

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
aliphatic 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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and a cycl oal kene optionally substituted by 1 to 4
substituent(s) selected fromthe group consisting of

(1) an aliphatic hydrocarbon group optionally having
substituents, 25 (2) an aromati c hydrocarbon group
optionally having substituents, and (4) a hal ogen
atomis preferred. In this specification, the ring A2
repy S agl keng ysubst i Dhylirbafbon grou
§%§3§?§ rﬁ%ﬁﬁﬁggéﬁgcggdgyrgﬁlgggﬁéﬁglgrghp consisf%ngp
Aptibhadlly aldwihat sepbydiasashon2 praum raapti onaydyocarbon
havi ng substituents, (2) an aromatic hydrocarbon

qrrewp opt 1ol lyy hhavhagsuhdistiveant s(3)( 3) gaogp otgpresented
represented by the fornula ;ORL (wherein Rl .
repthgefe st lfe -ORme(edsilAgRas R TRERPFONGL 5BFeFeaMP9 23
(4) a hal ogen atom d a.cycl oal kene _subpsti

Fengigned FE9% eﬁfl(js??)seﬁ‘ é@ﬁgaeflr%?ﬁx?’heanéjr 8u6wi§adu@ﬁe
%%?%E?&I{%k G1koan alidahatiaehydr aoarien gr8HPihe group

I'ona avi ng substituents, (2) an aromatic
PEsQSRE DO O AYP 2APL1 Ol diy: hgdtsgasstisigroupndstiatedly
(4) a halogen atomis 1o preferred. These
s bt sendisi tareatsybs$?) tart edooat sabsydtaseabls grawbon
atoms in aring Al or ring A2, and when the ring A or
Aptipcsatlpdratimdedubyt bruardis  nahBef4 bfa digdpgen atom 1s
substituents, the substituents nay be the sane or
R eferERt: A single carbon 15 atom may be substituted

by L WorRUBSLLfRALRAND Hid LPER! cuCal RaN AbORB FBNpIRS
subst|¥u edf%y two or nore substituents. As the
"@lrioBhat ¢ Smd KA QC2ERGNObeUR: ptaonahd ywitayithg ring a' or A?

substituents” as a substituent on the ring Al and ring
A2, shipstiexsaplby, pllheasanentsubstfi suent sukstitthients, the
"al i phatic hydrocarbon 20 group optionally having
substi tuents mave preesbat s RILRESTRL - RPaSIRYS GReon
%Sigfhggdbgqgﬁ%tq%thg g?%gk>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 Al and ring Az, for
example, the same substituents as the "aliphatic hydrocarbon
group optionally having substituents" represented by R, rR?, RY,
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 hYdrocarbén
group optionally having substituents” represented by Ar or Ar?
described above may be used.

As the substituents for the ring al and ring.A?, 1 or 2

Ci-¢ alkyl group (e.g., a Ci-4 alkyl group such as a methyl
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As the "aromatic hydrocarbon group optionally having
substituents" as a substituent on the ring A 1 and
ring A2, for exanple, the sane substituents as the
"aromati c hydrocarbon 25 group optionally having
substituents" represented by Ar or Ara described
above may be used. As the substituents for the ring A

g?%ng,ng @‘grt—]b%'@%gggg%%?heﬁé‘.ég grlgllljﬁprn‘le'gg‘ou a Llhthogen

group” suc group,” a‘tert-butyl

aLQUP, (C5C; ) s1dRRENYER 50U, BrbalRgenodbhem éecg., etc.
fluorine, chlorine, bromne, iodine, etc.), etc. are

pief erafbyabsediseBhe group represented by the fornul a:
s (CH2) A2 [wherein n represents the sane neani ng as
def i ne@ihabaoweip, repaasertes gotiper EpFEsietit ed by the
formul a: ( ) Az 10 or a group represented by the
formul ga; g_ w, [wherein n represents the sane

meani ng 2as” defi ned above], is and a group represented
by the formula: (CHZ) Az [wherein n represents the

same NEADLLG, a5 Aghlkoeh 8bgyelsamd meBBifg Paef@ifierkd 2Bove],
The group represented by the fornula: (CH) [wherein n

rep eseat gréhe e seraad ngy ahed€bimetk above], can be
a group represented by the fornula:

X
(CHy,, A

or a group represented by the formula:

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

and a group represented by the formula:

~

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

is more preferred.

The group represented by the formula:

(Ch), }

[wherein n represents the same meaning as defined abovel,

‘can be a group represented by the formula:

~

or a group represented by the formula:
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25 (CHzZ) or a group represented by the forrmula: 60
(OH2 ) a~i [wherein n represents the sanme neani ng as
defi ned above], and a group represented by the
formula: (CH s [wherein n represents the sane neani ng
as defined above], is nore preferred. A group

repres Y by the formula: 10 a can be a group
represefted by the formula: a or a group represented
by the formula: is a and a group represented by the
formiligher&r2Q irepHBEENDS &ft rRehe ASahhey id¥ eparinetl dbove],
to 4 represented g 1to3is preferred and 2 is
mnﬁﬁapgebeprfﬁbreASnthe onpeufdrmepaesent ed by the
formula (laa), the conpound represented by the

formul a Is preferred, and as 25 the conpound
repres@h%e by the formula (la), the conpound
represen y the formul a (Ib) is preferred. As the

conpoE %erepresent g %Xt% qugl e%+?§g’?%JH%fined above],

conmpound T E€pr esente Formil a
prehRrbedrefidas 61

A group represented by the formula:

can be a group represented by the formula:

-

or a group represented by the formula:

~

and a group represented by the formula:

o

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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the conpound represented by the formula (1b), the
conpound represented by the forrmula (In) is

preferred. As the conpound (Ibb), (Ib), a conpound
wherein R is a |ower alkyl group optionally having
substituents, R2 is a s hydrogen atomor a |ower alkyl
group, Ar is a phenyl group optionally having

suRstdd h8, rédptsschted BY thd SRpeler (), tavdcémpound
conpound wherein R is a lower alkyl group optionally
hasp nesesitlest by ugnt SSorlRAlas (En)hyidr ogefieatadin Ar IS a
phenyl group substituted by a hal ogen atom nis 2.is
nmor e plsf she eeomprmnds (Ehe) cohfound @@%@@gghw@sraynt%els a

f la (I I nd wh Ar

At R Dl .
f

L A

i Qﬂﬁﬂﬁ}alqglchixm GuketubsStPr ef akr ed ansk @ GRI préferred,
atomis nore preterred. Wen t he conmpounds represented

bynd or mem@eud )whededa) R* i(d Bblowét ca)kyl( lgappp(bi)ionally
(lc), (1d), (le), (Ifl and (l1g) have stereoisoners,
ahgvigfg Subht Steerdoi,s Ghers camydrpaemraomhdreds @ ahenyl
included in the invention. 20 I n addition,, when

CHFRBUSHLPE B Bsteh Ryl 2Pt 39FRIEF O | Ba}S % iF Eﬁﬁﬁo%%fe”ed
repreS%ht?geQXDforng Eeélcc qg- %& Eﬁe f3¥M31 a Icc), (Icy,

conpounid répres or mu s a conpound
f§ﬂ£éﬁ§%ﬂh@dwﬁa&J£HWﬂ¥ @s(£ héy 1( R bup \OEH Gh0QRPAERNg

represented by fornula (I i S a conpound represented
byuRE: iftaerus A o 119 zaﬁs(bﬁéfewﬁuﬂl a compound

represented by formula (1d) is a compound represented
by for Ael &h¢ | ¥93viagd gwhen Eﬁpnﬁﬂ@pﬁaﬁdbyé%ne§@ﬁt%%ﬁmﬂ}er a
formula (lg) is a conpound represented b fornula

(P33ogerh@rOBatdr TonsEdRALIEEN amdPeas afi Ry i9t4 ) 62°tC- are

preferred and a chlorine atom is more preferred.

When the compounds represented by formulae (I), (Iaa),
(Ibb), (Icc), (Ia), (Ib), (Ic), (Id), (Ie), (If) and (Ig) have
stereoisomers, any of such stereoisomers and mixtures thereof
are included in the invention.

In addition, when a compound represented by formula
(Iaa) is a compound represented by formula (Icc) 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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isomer with regard to the asymmetric carbon atomin a
cycl oal kene or cycl ohexene ring, and any of such
optical isoners and m xtures thereof are included in
the invention. As a conpound represented by formula
(1) or (la), 5 specifically, the conpounds obtained in
Ref erence Exanple B described later and the |ike are

USRthe raRde @i Aihes) tid 2Gymekbylc carbon atom in a
6-[ N- (2, 4-di fl uorophenyl ) sul fanoyl ] -1 -cycl ohexene-1 -
caydioxy kate qd-ogchphéxgid (f2npg, and any of such optical

di f 1 uor ophenyl ) sul f anoyl ] cycl ohex-1-en-| - car boxyl at &)
¥ﬁ0m2$§tﬁ9¢ mixtures théréof are included in the invention.

6- [ N- (2- chl or ophenyl ) sul f | |-
caEboS&Fg‘i‘ EERRGR BTN En Br GBI Lt abayr

K3l SRR Pk S I peqnce e s

Qe PRBXE Nt exCAKROXNL af 8ce( @k BYhs&d [ N2 a6Bhg €neh,1%1>d-
met hyl phenyl ) sul fanoyl ] cycl ohex-I-en-I-carboxyl at e)
arthyd>d- [t (B/,l4-difluorophenyl) sulfamoyl]-1-cyclohexene-1-
6- [ N-(2-chl oro-4-fl uorophenyl)sul famoyl]-1-cycl ohexene
-carboaybaky | @-ethel hy[N{@RY6- [ N- (2-chl oro- 4
fl.uor ophenyl ) sul fanoy] cl ohex-1-en-1 - arb l.ate),
455 %PFOP%%HY&@&M@%M&P&X fe%rlama BOspiai

ndsc (1a, B -
s gHi’?g‘j h%l(bb) %g%%o;ﬁ % 2%%1}‘# er é’gioﬁ’é’@e !
refebketatd @tn nGLf‘N—echYﬁogQﬁp&W)sdl&@ﬁloyD] & ohex~1-
conposition of fhe present invention may, for
exalpterbheyicaryerted into a salt with an inorganic
base, organic base, inorganic acid, organic acid, 25
k@3sethpt @citti (@-ahiavoabimgthalshery Il s faRoyhbr fani ¢
base may for exanple, be an alkallr anaI alt such

A4t

ééfcéeﬁ?’a‘?ﬁ%rﬁdcaﬁli?ﬁg%?‘iﬁn ehhwd a3 RECBart h
gﬁ%%ynﬁﬁéé%] sdlfg%o %1CI éfoh%Qd W&Qﬂ?%&ﬂ%@&9h£§e) or <4>d-

sal t
ethyl 6—[N—(2-chloro—4—fluorophenyl)sulfamoyl] —~1l-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 thevpresent
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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with an organi c base may, for exanple, be a salt wth
trinmethylam ne, triethylam ne, pyridine, picoline,

et hanol am ne, di et hanol am ne, triethanol am ne,

di cycl ohexyl am ne or N, N -di benzyl et hyl enedi am ne. A
salt 5 wth an inorganic acid may, for exanple, be a
salt with hydrochloric acid, hydrobromc acid, nitric
acitth asubfgdnic backdnay, pasphanple adidd,a andt awsa t
with an organic acid may, for exanple, be a salt with
forimethatemdineacatriietaglaine, r bk bdierac atiicelaee d,
fumaric acid, oxalic acid, tartarjc acid, io naleic

REh@nodppiRgy ghiedharekamifie 5698‘:*%?1@6“13&(1
ha esul foni.c aC|d enzenesu C
7B JERGEEH B . RSSO LR Rl 5 e

'm)th Eﬁrm@fgaaml eac?& reafalffor%k&n@wl Mg, ng§lﬂecrpr

ornithine, and a Wi'th acidic anmno acid may, for

exarptRlobEc &acsal, t hymfcbbﬁoiu@s paLdlj cnantid aeig) WdEniuric
acid. The inventive Conpound can be produced according
tagid omephesphardwnapid, sed Rosadkanptte anaopgauictidcis may,
nmet hod described in W99/46242. (B)_ About a formula

(or) cgpRpbin®P2e PALt HEldpderricattih, RELIFepfEbents

hat d b t 1y .h
e Bh 1 SRR IR 2R a0PLR0RL | Je RV A earic acia,
93&5993% MﬂhQHngcsg IEH&QLE&C acﬂft%ﬁggxcébfdgrOUp

optional I'y 'havi ng subst'ituents, a group represented
R¢thBge§ @1 fBHia eRka, k%nz%r&[samﬁoﬁﬁ@rﬁi&ﬂbedpby the 25

formula: Rib N~RW and anong them the group
repnesest etbriiy thédf oRnshat ORL & d dasB4 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.

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:

R®
N<Rlc

and among them, the group represented by the formula OR™™ is
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preferred. As the "aliphatic hydrocarbon group" of

the "aliphatic hydrocarbon group optionally having
substituents" represented by R', for exanple, an

al kyl group, a cycloal kyl group, a 5 cycl oal kyl al kyl
group, an al kenyl group, an al kynyl group, etc. are
preferred. As the al kyl group, for exanple, a |linear
oprdfaiched alkyl group having 1 to 20 carbons (e.g.,

a methyl group, an ethyl group, an n-propyl group, a
isopromwltgéouaalpnatmebmyqiodaih@mogppupriqﬁabbbyraliphatic
group, a sec-butyl group, a tert-butyl group,

p@Yﬂ%ﬂC%ﬁh@ﬂpgr%NHugﬁﬂlonghb hquﬂgppy s@*Qﬂﬂytsgnr%E{%qented
a nonyl 9roup $c§ ou a d°f§ﬁ¥| roup
R et anerarlééf Rty Céf&ﬂa? ub,
Ik
T B R Ay TP P 48 BT, e

gé]%'%re%e'rac_*@@rOpyl group, an n-butyl group, a
i sobutyl group, a sec-butyl group, a tert-butyl group,

etc.), Asethe arlgyipebapy etbr Ascaimpeecye| Dialdeyl ogrlotgnched

for exanple, a cycloal kyl group having 3 to 10
carwngreepghavingyicltop?dpsdrpnsuge- - 202 cr;ﬁctlhdléugy@upr an
group, a cyclopentyl group, a cycl ohex grou

c%ﬁdwah@,fpypr g%uﬂo PIRPEYCFEIHRy 2 gLFBBﬁogH ITPUPg gn nyRutyl
t | arl f I
DS SR el B AL, 8 PUELOR oecue

opr opyl
H Uit 3 ﬁ}ésﬁﬁb% Wexygr Qy&p a aCYfepoQQ NG Ydulr @WPoclyl group,
cycl ohéxyl’ group, etcC.), etc. 25 are preferred. As the

cy cloeglikykabhkyla gleayn, gf@tﬁpﬁ)@ﬁl’ﬁbﬂd@pya geyed oalcky) al da(tyd: are
group having 4 to 12 carbons (e.g., a

Q&mf@ﬂﬂf@rﬁyl aed martgeolprln et epempyenea ydwegr alijsyl agroup

hav1ng 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
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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cycl ohexyl net hyl group, a cycl oheptyl nmet hyl group,
etc.), etc. are preferred, and particularly, for
exanple, a cycloal kyl al kyl group having 4 to 8
(particularly, 4 to 7) carbons (e.g., a

cycl opropyl net hyl group, a cycl opentyl nethyl 5 group,
a cycl ohexyl net hyl group, etc.), etc. are preferred.

Asyd heh ey RBYhy OTRip, f 8T c eIt y1Ret BYRIgrlkenytc. ), etc.
group having 3 to 6 carbons (e.g., a propenyl group,

aahuteflergedupand papehtelytlygr dop, egtwpls, and
particularly, for exanple, a |ower al kenyl grou

p
heve e L véplhyk gusoms hpsing 4 £pBopeayticyisrdroup, ta 7)
but enyl group, etc.), etc.._ar referred. As.the
SFRTNE Jrofp; 3 G LRBROR L Wgr SHP by gPELpCy netnyd
havi c . pyny r , .
D 3PP RIBS(E feopf RN/ 1V0sS B cRorerse
parti gl @hbYa1 fHy1€%2BBbE, £k |Rembi1al Ky Mydwedt @WRenyl group
having 3 or 4 carbons (e.g., a propynyl 15 group, a
b wimy 3greup, cetitons, (et 6., as eppsdarlr gdoups 4 Hmitenyl group,

"substituents" of the above mentioned "aliphatic
hy dresdenydngxewup edpt ) onaird arbichdgasipstfaueresrlefs ot

exanpl e a heterocyclic group, an oxo group, a
mﬁ&%&b,g@@ﬁeum %mfp §r 6pPoBs _-138' a propenyl
(particul ar C3 .6)._cy | kyl,.oxy o) C6_10
Py o Bhtny LS beg ran MY O et

ar al kylsoxy QI)QH)?A BEb £F O Wdalnp 18X Ya UT Sl adk group
alkyltﬁio Sroup thgr s%ifur aﬁgﬁlnayabe oxigizggfﬁ, a
Ghvlibg( pakbi eutatdons (3.6), systaaigl grbopgraupit(ydyd group,
sul fur atom nmay be oxidized), a C6-10 arylthio group

(& mengyhblrgedunm why - be axd digzddrulardy- 1ppsxample, a

(particularly, C7_12) aralkylthio grou ﬁthe sul fur 1
HBRIEY KBRY L SR, BaY 1% hetfero &EPPRS t K ¢ -gr BuBTORY™Y

hexto%r O,CXC{){N%FTQ’LH f irp)}fllp, g%cou)p’ e%che %Oﬁé’&%ér"re%“' f Onyl

oup,” a ni grooup, “a hal’dgen "atom~a cyano group,
a car hgxyhe K QR i2ubhe d0 dPaHd G¥bak! Men®ned “aliphatic
hydrocarbon group optionally having substituents”, for example,
a heterocyclic group, an oxo group, a hydroxy group, a Ci
alkoxy group, a Ci-1o (particularly, Cs_g) cycloalkyloxy group,
a Cg-10 aryloxy group, a Ci19 (particularly, C;-12) aralkyloxy
group, a heterocyclic oxy group, a Ci-¢ alkylthio group (the
sulfur atom may be oxidized), a Cs-10 (particularly, Csz-¢)
cycloalkylthio group (the sulfur atom may be oxidized), a Ce-10
arylthio group (the sulfur atom may be oxidized), a Ci-19
(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

atom, a cyano group, a carboxyl group, a Ci-10 (particularly,
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Cl1_6) al koxy-carbonyl group, a C3-6
cycl oal kyl oxy-carbonyl group, a C6_io

aryl oxy-carbonyl group, a C7_19 (particularly, C7-12)

ar al kyl oxy-carbonyl group, a heterocyclic oxycarbonyl

group, a G66-10 aryl-carbonyl group, G _6 al kanoyl

group, C3-5 al kenoyl 5 group, a C6_10 aryl -carbonyl oxy

OF QP 2 1% 0%g =52 A KANOYBXY, 95 08P, 163 1Ry BEXENAHDRY1 group,
group, a carbanoyl” group optionall'y having

salbstiot aeytcsky-aattbbagardhamy| agecoup (ppkt dboaldnl yhachng
substituents, a carbanoyl oxy group optionally having
saizstitlosnt sarlpr@l @rabkanoyicheirnoy g bumxysacsonpl agyqup, a
1o carbonyl am no_group, a Cl-lo (particularly, ClL 6

A kox Ty EHEeRNL d8T YR 516 2E5219Y LrdAoSRy - Cap b%%éﬁﬁoaé

group, a C7_19 art.icul.arl Cr 12

a?ra?Lﬁ’yl 8x§§'é°ala53§<gﬁ‘?ﬂ%orb%l§§ . UROET I% Care BT EF R APy 9rover
-&6), a ; XYa QLD 7 li®¥%11y havin

c%;r(%ésnsllg%%é%{}g%éhgtalgé( pa?nto?%ﬁgg(r;%/?%% 12) Y J

g eyasitds £ anheaykpxyo@r HpupaofBidmally having

(particularly, C3_6)cycloal kyl oxy- carbonyl oxy group,

anuhgtéitdenys 0L cepbeongl éxy oiupgops izt i twdrvenga

C6-10 aryl group optionally having substituents, etc.

atsidsdenThese Qubst kenentanifnoe I5aBR: i 3 (fHeed AFYL-

substituytapl e 20 positjons in_the abave nti oned
AL PR ) GPGRR bOrCOroUSA L ShF TG Semot P LRt s

L, fo_ope_a b ' r
S eRal i 00, P i g LS i
gﬁiﬁﬂ@icul@flﬁ?‘@ﬁﬁb?,aﬁhlﬁyﬂ&Q&ycgfﬁhﬁhmid%ngebhpxya Ci-10
group, an n-propoxy group, a i sopropoxy group, an n-
2phutionyaghnug:-a békoxputarbpnylonp, Jeeum- @efbyb oy loxy-
group, an n hexyloxy group, etc. are used, as the
"@FPPOYEGEY B daE oRy C7-gy oP@@'rFl%%a%n&e,z) gralkyloxy-

USRSy S0 8 -

carbonyloxy group, an ureido group optionally having

substituents, a Ce¢-10 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-g 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.i9p cycloalkyloxy
group”, for example, a cyclopropyloxy group, a cyclohexyloxy

group, etc. are used, as the “Cg¢i9 aryloxy group”, for example,
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a phenoxy group, a naphthyl oxy group, etc. are used,
as the "C7_19 aral kyl oxy group", for exanple, a
benzyl oxy group, a 1- phenyl et hyl oxy group, a

2- phenyl et hyl oxy group, a benzhydryl oxy group, a

1- napht hyl et hyl oxy group, etc. are 5 used, as the
"Ci-6 alkylthio group (the sulfur atom may be

oxidized)" Ni O IT QLR
e%( yet%%?% gzécglggﬂ,p’edxgl%hghyfomgﬂﬂhb, Ol AUH w8Bd, as the

n-n-propyl thi o group, an

MUt Y4118/ 19%QUBrodp” JTeidiy ksthbpidyla @eduploRy group, a 1-
nmet hyl sul fonyl group, etc. are used, as the "C3-10

cotenydkekiytdwp groopp &t heptsulyllethgloxy neneupe RO

oxi di zed)", for exanple, a c clopropﬁ$thio group, a
BRIZGNEXY L oY FIHBup2 é‘m%ﬁéﬁ?ijhg ¥Y BACUgr oBpS- £re
cycl ohexy| sul f ony use a he ' 1

I , etc. ! ' C6-
SAbnEs tE ot eaY SRt aim Eas TR S At IR ey be

f qr. le, t hj k . hvlt hi i
PR SRR NP8 G B
YD, 8hCn-p¥HMEBdo @Bodple anCh-Bty Bl Kyyrblibp grou

(the sul fur atom may be oxidized)", for exanple, a -

eyl shi digyowroua, phenytatibyll fhnpl gyoum, @tc. are used,
benzhydryl thi o group, a benzylsul finyl group, a

en £es UFf-onyvelgablipl thitoc grave (S sudsvurhetomdlaoy s
atonl, for exanple, 20 fluqrine a%gg] a chlorine
3289 br onfi He eé‘FB‘ﬁieana | FHRHIBEEPHNT M 2t YR e® used,

t " Cl-,10 y-ca I P e g nmpLe, a
e RS TR L
NeRNBREXYEAI UMW GEOUP, &HE.| SQBr QPeXY CGad ReRY Mgl Purylthio
an n- butoxycarbonyl group, an isobutoxycarbonyl
group, (8hé esdl 28 hubaxysardeoogliddred)p;, eic. expBplsed
as the "C3-6 cycloal kyl oxycar bonyl group", for
orenplehia gxgud opr oppheRytErisogougr ogpphgnylsulfinyl group,

cyclogent%%gﬁégarbon | group,a c IoheﬁxlOX¥p§rbdnyl

gr SGFIY LS ﬁnﬁFSRgcd%anfFegPﬁéaf Rt B8~
aralkylthio 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 “Cj-jy 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 “Cz¢
cycloalkyloxycarbonyl group”, for example, a
cyclopropyloxycarbonyl group, a cyclopentyloxycarbonyl group,a

cyclohexyloxycarbonyl group, a norbornyloxycarbonyl group, etc.
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are used, as the "C6-10 aryl oxy-carbonyl group”, for
exanpl e, a phenoxycarbonyl group, a

napht yl oxycar bonyl group, etc. are wused, as the

"C7_19 aral kyl -oxycar bonyl group”, for exanple, a

benzyl oxycar bonyl group, a benzhydryl oxycar bonyl

group, a 2 s phenet hyl oxycarbonyl group, etc. are
aysedseds ¢$eﬂkfﬁckaoanyﬂoxyapbnhgmybﬁnmpp”,fé@r example, a
exanpl e, a benzoyl group, .a napht oyl roup
P&S‘ﬁé‘ﬁﬂ"&%@?%ﬂg [FBEHP et cnapoﬂtéfll?%ear%%nx é?roef 6etC are

|ano o ip. > HFEL aggyﬁ?sﬁﬁn%%“%&”%Fo%%%mp e @
b\églz%égy@é@#% %guguovg lggﬂzgqg,rdq @o;g%%&rbcg{]ﬁa%?sﬁ%yﬁga ”-

QR hy Boky QAReY1 group, &IcC. akeusd8fths ahel Pe. 1, aryl-
"C6-10 aryl -carbonyloxy group", for exanple a

deeboayl oxyogs"ouEoraeraphl oy l0dengpelipgrauphenykabetpky
group, etc. are used., as the "C2_6 al kanoyl oxy
qFcoipp” 2 Phenwbemesya, IBAUR 5 it G%§¢ geowip,ash the "Cie

%ﬁ%ﬁb"”%%ﬁé%%%@xam etk cshiud A sRtyY roup,
rion: B F R atlon Bysverh R E Bl AR MK
1%&@?@0&0&5 o Ophi-angldy, havicng substdtiuens” grodf-,

for exanpl e,” a carbanpbyl group or a cyclic

¥ rRe@apbenyin grayp oyl Witelp may dretsubgl idhded kycl are
2 substituents selected from Cl-4 alkyl (e.g.

yaschy s ehéyCe-ot 2ryl- %ﬂnhgﬂyloay gr@@yL (fergexample, a
acetyl, propionyl, bepzo etc.), al koxy- phenyl
k(eélzﬁylox}fe%%pﬁeﬁwht‘é%co’jy 9@%0&113' afi dpé%‘&@raf‘%/ §’IXVy¥’ roup.

for exarrHI e aea%snytl%%r hg J[}gg aHOXY ﬂlf\lé{llgt hydgarbamyl  an

gr OU car

al\&éwayr@w |\FI3 cay angw;ef gl@ﬂlﬂ\l g bgtl\fﬁméﬁﬁrg%ﬁgyl

group, phenylcarbanoy group,
fumaryloayb@ﬂay@ gf eupalapldkbenzoyl, catbanmyd gredpasanhe

“C3£);?ienoyl group”, for example, an acryloyloxy group, a
crotonoyloxy 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-4 alkyl (e.g., methyl, ethyl, etc.), phenyl, Ci.; acyl (e.g.,
acetyl, propionyl, benzoyl, etc.), C;., alkoxy-phenyl (e.g.,
methoxyphenyl, etc.), etc. and specifically for example a
carbamoyl group, an N-methylcarbamoyl group, an N-
ethylcarbamoyl group, an N,N-dimethylcarbamoyl group, an N,N-

diethylcarbamoyl group, an N-phenylcarbamoyl group, an N-

acetylcarbamoyl group, an N-benzoylcarbamoyl group, an N-(p-
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nmet hoxyphenyl ) car banoyl group, a

1-pyrrolidinyl carbonyl group, a piperidinocarbonyl

group, a 1-piperazinylcarbonyl group, a

nor phol i nocar banoyl group, etc. are used. As the

"t hi ocar banoyl group optionally having substituents”,

for 5 exanple, a thiocarbanoyl group which may be

S S tuent. 1keeBb S Yroup,
ey B | L Y PR ke prove
S@e@iﬁéﬂzﬂlhycéﬁwoﬁyma@Qb&pa.atjupmpa&baﬂmydcaybaupl @roup, a
N- et hyl t hi ocar banoyl group, an N phenylt hi ocar banoyl
gragholétnocaapanadedrons, t¢ﬁpt(@récaﬁb@nn?$okbegroup
optionally having substituents", for exanp
ca‘?fbwﬁﬂnbéwyybrmmﬁpéhorhaavbbélaé%gt ?lelaﬁfé&uﬁ?ti orf

substltuent Sele ted from Cl

eT eraf C§? y e LOUR ﬁﬁlspe0| |ca ubsF1£u¥ed by 1
e&a@'s%b%tﬁ‘ﬁ%éggémd%’él%lée r @P T M‘l’@ﬁh%‘?&r bapmaxy ethyl,

group, et hy car OXy group, an

Ned hy,| paehampydiaxy gheuape@rhd&mbeﬂat CaaapIRYy hOoXY
group, etc. are used. As the "d _6 al kanoyl am no

gtlolgparbbopy & xgunmpiee, aanN- m&ﬂhyﬁnhlaeagb@mqyl group, an N-
propi onam de group, a butyroam de group,
Rt eodhiigea gyl arprpardei ddSgroap; @Fcth%re used,

th C6_10 I b I
o ea@oymgm%éépté?%@%ﬂy A2ARR, RS eghr, o
p flﬂ gecgféﬁﬁ¥ 1% gu%fé&é dﬁ%ﬁﬂ’mg $$m§uﬂ§%419ted by 1 or

Oxy-déar boxam or “exanpf e,

@tsh@é&t(i%ﬁb%élméi%c&%@&ﬁ\%m QNRYPD, (@n;., methyl, ethyl,
et hoxycar boxam de group, a tert-butoxycarboxam de

ogFtoup,, @henyhr&ﬁusedndaSpé¢Efi§i11@6£Qﬁ example a
aryl oxy-car boxam de group", for exanple, a

R APBD XaR e AOENSTDONH-O2 HpeBapL OBy &roalpe a8ell; N-

as, th%@ LCZ 19 aral kyl ox carqg_%g%g %%éﬁ§§ roup, an
LegrbyRAxgx JEQ Bo3Ih UE "(E6ER olﬁﬁy)g P

q{igﬂ%nyﬁcngamoyloxy 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
“Cg¢.10 aryl-carbonylamino group”, for example, a benzamide
group, a naphthoamide group, a phthalimide group, etc. are
used, as the “Ci-19 alkoxy-carboxamide group”, for example, a
methoxycarboxamide (CH30CONH-) group, an ethoxycarboxamide
group, a tert-butoxycarboxamide group, etc. are used, as the
“Ceg-10 éryloxy—carboxamide group”, for example, a
phenoxycarboxamide (CgHsOCONH-) group, etc. are used, as the
“Cs-19 aralkyloxy-carboxamide group”, for example, a

benzyloxycarboxamide (CgHsCH,OCONH-) group, a
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benzhydryl oxycar boxam de group, etc. are used, as the
"Cl-1 o al koxy-carbonyl oxy group", for exanple, a

nmet hoxycar bonyl oxy group, an et hoxycarbonyl oxy group,
an n- propoxycarbonyl oxy group, a

i sopr opoxycar bonyl oxy group, an n-butoxycarbonyloxy 5
group, a tert-butoxycarbonyl oxy group, an n

PIEEY 3 R¥Y/G Bk POMH 61 HE OYPouiiN tehexyd axeenr BaNYhOXYC, 1o
group, etc. are used, as the "C6_10

as Yk axgy-ceabboyiyd:ox yrauptp” fof @xampXan eyetdoxycarbonyloxy
phenoxycar bonyl oxy group, a napht hyl oxycar bonyl oxy
QUERHP, @ncethexyqasrdenyiexy hEroug7- 49 n-propoxycarbonyloxy

g%%%g%Lgigé%?rbony%%?%@%%h%QP;&}hptognqﬁgﬂgkgycgrbonyloxy
p | et hy] carhonyl ox rQu _
DS bR IORU B LM e, on

oxycarpony g
W@&%EQ%N&Wl@EVBQ&MpQrQPBwh@k?lo;%f@aﬂb%%Q&oﬁﬁdgﬁ%p,
the "C3_10 cycl oal kyl'oxy-car bonyl oxy group", for
et plage Gsedycsophepytoxy aalyhorytanpogy@uRy @roup”, for
cycl ohexyl oxycar bonyl oxy 1s group, etc. are used. As
teranpleei dophproyycepbronbdty dravbnga siamtthydenysarbdmyrloxy
exanpl e, an ureido group optjonally substituted by 1
tHFO3P ( BEFL i AR ARy 35 ofhe) Cgubs%lfatl&é(&f%i’é%%‘%{%éoxy

froma Cl 4 alkyl, grou .0....aethyl gra an . _
SR o ke Ay S MRS i et e W
AL A6+ £ PO & rBBn Y 6k {0y P o Q—%ﬁe{?ﬂéﬁh W68, E9rbonyloxy
group, a 3-nethylureido group, a 3,3- dinethylureido

@rewp, a Bemzdidislbylus ebdloy 1@xquprodp 3-ettheaykutaeédlo and as
group, etc. used. Wien a heterocyclic group, a

Héteer ey cldyclony kgl eyp,caaborBloey egrmeypll i Eor hexpmpleupa

a heterocyclic sulfinyl group, a heterocyclic

SVCHORY PPHF BT 2EPORY het B rgGHRlri & EXGEAIBORPRY CFReRY 1Y
u§e% as_ gei;%yQ§%ituents" of the "aliphatic

ﬁ&grgéar on grou5 8ptional|y havi ng substituents", 71

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;4 alkyl
group (e.g., a methyl gfoup, 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-dimethylureido 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

hydrocarbon group optionally having substituents”,
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the heterocyclic group represents a group fornmed by
excluding one hydrogen atom which binds to the
het erocycle, and it represents, for exanple, a 5- to

-8-menbered cyclic (preferably 5- to 6-nenbered

cyclic) group containing 1 to a few, 5 preferably 1 to
4 hetero atons such as a nitrogen atom (optionally

0xhéli @) oc bl DX YHRupatrepteferitdl BUGre&®Mor@ed. byO&xcBuding
condensed cyclic group thereof. As these heterocyclic
geoelgiydrbgen extaomplwdich pyndoltd tgeobptermoqpuolazobyd it
group, an imdazolyl group, a 1,2,3-triazolyl group
1TePIESeRE Bz of S SXEGPEPoLD, O %@r@%b%ecgrcd@émamﬁ%ﬂrably

o S P Te T Sbacaraly rbds, 2 5
1o o 0301 2200 ) 0E0UB. o 2080480 201 OB, 2

azol yl" group, a thiazo group,

| 6thicag 0l ¥l o QLRA) ? ad, é%ﬁbéhhb@gmaz£léﬂlﬂ%&oﬂﬁoma etc., or
1, 2, 4-t hi adi azol yl group, al, 2,51, thiadiazolyl

gacnqndeaséd3¢ﬁeljuzgﬁampokybrgmfuuaAsatpysedyéteqpuygﬂicagroup,
rldazinY group, a pyrimdinyl group, a pyrazinyl
ggqmﬁxaah ¢ ndoIRYr rgl Bl pgrApy raryrage bilp greup, an

dgb%g riygdwgﬁﬂﬁﬁ’gﬁo%glqﬂynyl#ggfg Eg]%§3§§1é§FriaZ°1Yl

S8,k ord, oo, o Bty £ Bnignn e o

bxNBNFPYEANE, HOURoxAZEEYT aj%iipof aryl ZQE%dl%zolyl group,
tetrahydropyranyl group, a dioxolanyl group, a

d axanytogadiyrolyét groap e aided, SThesdi hetignogyolpc a 1,3,4-
groups may be substituted at possible 25 positions by
Pradigzelipstdnouent 8 Seiecelad frenpClan igdbpiagelyl group, a

net h et hyl , etc , hydraox oxo, Cl 4 al kox
Hﬁ%m% mw@ﬁ&%@%%%walw-

Q&8581a£%1§f“% 9%,'8 f{¥J4£¥H3%81azglyl 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 thienol2,3-d]pyridyl 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 Ci_4 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 "Cs-10 aryl group
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optionally having substituents", for exanple, a phenyl
group, a naphthyl group, etc. are used. The C6_10
aryl group may be substituted at a substitutable
position by a substituent selected fromthe those
listed as a "substituent"” (except for s an optionally
substituted C6- 10 aryI group) of the "aliphatic

W%ﬂf %%ﬁg?nh F?ﬂﬁh!%"ha bpg?§%%?ﬁé tge ﬂényl group,

a su sfl uen subst tuted at

3 m&hyyt@p&ep %Q%l than Jdadt herdd cl0,ai w1 Greup, mapte
the nunber of such substituents is not limted to
andystdndied het sammbetithifddreepbsit bomdse a lsahsohendrit

to 4) substituents nmay exist. Additionally, in the

"2} lioshhadi érwctrf@céhbéﬁ Yradgd aspei Oaabdtitwguihglexcept for
substituents", the substituent together w.th

éFiﬁﬁﬁﬁ?ﬁa}%ﬁhﬁﬂﬁiFBBHt@?éﬁpﬁnﬁﬁy#(ﬂ%ﬂuﬁﬁ StFQﬁ: aljphatic

ut ed condens dr roy e
c enéé%or %glﬁg Sgoupéﬂg%n |n§gngﬁbgro§en 3% described

lab%v% 4-4 4 ahydhoPBRNRY ks 05 Q4P i t Rl 2Rl 8 MgaditTRbBle

condensed ring group may be substituted at a

s tibut ablhep @it | MV 1byraus pbsid tHenthusbe e duchom

the those listed as a "substituent” of the "aliphatic
pdsbétveors igr oo dpniterdltioy daevi pgdsubke i samentog” different,
descri bed above. Such a 20 substituent is substltuted

&OTE ShRRtnut @le 665?‘%95&%t“ﬁn53 F% ek iStng group,

and the, IUSr 91, SUERSUBSLLLUCHLS o 50k b LS, Lo

one, [ S f éreh an- one

%bt§59§ii§LHHUfig"@Mb@%iéﬁentés t bRe " AMMBldent together with
hydr ocar bon groudp” of the "aromatic 25 hydrocarbon

@heupl opiid winalhyirbaxingh siHosbl idenfSrm rapopseshLelly by
R1, an aromati c hydrocarbon group having 6 to 14

cabbbhtuterdrmndenged wirphawplpgr aup, as tigskt hghdepsas ring
a bi phenyl  group, an anthryl groug an i ndenyl group
gﬁaupﬁe qqlagpagﬁ& gpaup, a 1,2 etrahydronaphtiiyl group,

etc. are used. This condensed ring group may be substituted
a£ 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 of such substituents is not
limited to one, and, the same or different, more than one (2
to 4) substituents may exist.

As the "aromatic hydrocérbon group" of the "aromatic
hydrocarbon group optionally having substituents" represented
by RY, an aromatic hydrocarbon group having 6 to 14 carbon
atoms (e.g., a phenyl group, a naphthyl group, a biphenyl

group, an anthryl group, an indenyl group and the like) and
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the like, and particularly an aryl group having 6 to
10 carbon atonms (e.g., phenyl and naphthyl groups)
and the like are preferred and a phenyl group and the
like are particularly preferred. 5 As the
"substituent” of the "aromatic hydrocarbon group
optionally having substituents” represented by Rl1l,
f I I t : isne,
eI B gREL0EP 2Oy Sgeplg SRS 8 g 0 canion
(Lot @LkY! HOMPR (8dUhaprhiBt BYbugs Phd 8Re Bikylare
group, a propyl group, a butyl group and the like), a
Inrdfeweed(&1d 4 phlekoXyggnau@ngetye, 1 dketetdeoryrgrou@rly
an ethoxy group, a propoxy group, a butoxy group and
torefeirkey; a |lower (Cl_4) al koxycarbonyl group (e.g.,
a met hoxycarbonyl group, an  ethgxycarbonyl group, a
pr opox%a\:}b%ny?u)éﬁ%ﬁb‘? G ﬁtﬁ&%og?%%rﬁiﬁlcﬁ‘éﬂﬂgoﬁ?#%gmw
lélg%%haflcaﬂbgﬁylsgggyfkué%ey"t&% r%geﬁgéaﬂ% RICYFUQ example,
gFﬁup, a %y roxﬁﬁ group, an acylgn1no groug (e.g., an
a] kaneybAaM Ay H0WR, NEVMIAWG nk T @ndo s 8k DOHr3NOAE, Sidine and
as an acetyl am no group, a propionylanm no group, a
hiHeynykan n® pweuwp (ang) tdiyli kepupa(eyel,oal kythgt appup, an
having 3 to 6 carbon atons (e.g., a cyclopropyl
rtdwp, gaoeyclopenpyl @oup.o@pbanylt geoun @@F,tgﬁ BYkg) ., a
roup having 6 to 10 carbon atons ée. ., a phenyl

G, (-nhphtiNY gFem, (Sx9 -irndeli§h %’flglﬂfoéfﬁd ap jRFhoxy
like), a hal ogeno-|ower_ ( 4 k (e
S R R R 2 S R

licKe), aPro 098091 ! Q¥WeIp (Clgd), al kexYo:8fRQEBohfl Wyrowb, an
trifluoronethoxy 25 group, a1,1, 2, 2-tetrafl uoroet hoxy

FrouRycarBory3,g303p, PenpBiddigiapboppkyggnpypaand the
like), a lower (Cl1_4) alkylthio group (e.g., a

ety thoomy o wprouRnard Htlet Hiidreqy oapcarkesylogrensi thing tro
%&%ﬂg,agdc§£§%|§rﬁﬁél g A;ﬁ%%gygcéfg p74én 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 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 trifluoroethyl group and the like), a
halogeno~lower (Ci4) alkoxy group (e.g., a trifluoromethoxy
group, a 1,1,2,2-tetrafluoroethoxy group, a 2,2,3,3,3-
pentafiuoropropoxy group and the like), a lower (Ci-q)
alkylthio group (e.g., a methylthio group, an ethylthio group,

a propionylthio group and the like), a lower (Ci-4)
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al kyl sul fonyl group (e.g., a nethanesul fonyl group, an
et hanesul fonyl group, a propanesul fonyl group and the
like), a lower (Cl_4) al kanoyl group (e.g., a fornyl
group, an acetyl group, a propionyl group and the
like), a 5-nenbered aromatic s heterocyclic group
(e.g., a l1,2,3-triazolyl group, a 1,2,4- triazolyl
group, tetrazol vl group, [ 0 n
i%ékq%suﬁf nyf roué (g.gbkéE%F§ﬁagéQ&y%oé¥1 ﬁgouﬁ, a?

azoly oup, an roup, an i'sooxazol yl

%%esﬁlf&@ﬁ‘ﬁr@%@tyg SF e sA1EBhENYdrc@pOERd 8hé WiHe), a
group and the i ke), a carbanoyl group, a |ower

(Glved) (8lky| aambaoykogs ot glQ Gefgrmyla group, an acetyl
met hyl car bamoyl group, a dinethyl carbanoyl group, a _
priopionyl peeamoyl ggpvpparthdhehdikeke)a mesRercqd @rFyRtic

al koxy- carbonyl -lower (Cl 4) al kyl-c anmoy| r
(Qﬁ%ﬁﬁéC§ClbﬁtQ£%HRaﬁBoﬁyfn%f%&ﬁ'ééFgéﬁﬁ Jigﬂﬁéﬁ?ga%L%12’4—

et hoxycatr bonyl net hyl car ba | __ar . [ a an
TR oSN bl dPhoSronD oita) = A gy 2

L F5e1d1236 §y| ,dbpogei hyd 1 %m%ﬂ?hsaﬁfﬂgdbxazolyl group, a

but oxycar bonyl guani di noret hyl and e like) and the

| i i cBB@ 01 ¥/B efhouand aat had wgeyrapm §efwryl fdroapi aed the
chlorine, bromne, iodine atons and the like), a

| ovker) ,( €lcdibaidpll ggpopp ankbwere (204) i adekylecgrbagoyl group

met hyl group, an ethyl group, a propyl group, a. butyl
GfRoish -aRcme H IGAREPTRK S S @Htbr Py LRECaRipngyl grode, a

&%%%E%Eggggéégﬂpyiuégéaﬁ%%5%f¥ﬁ£“1§??%a £“¥Jwér QEQHP gqﬁ%iy—

ese subs lent’s are

Sé&%&n&gt-ﬁgwé’af @ybst gmﬁbéaerb%%o?g:gﬁ&ﬁ@os(a.@.t,hs

ar onat ydrocarbon group, and unmber of the
Ay epssy inethiyetakBhhyyl Jroup, anre preferably 1

to 3, nost preferably 1 to 2. Wien two or nore of
seidtoxyabsbot yiewttdy lapebanesk rurouphepd nlye P keie 3ake3-
or different. 75
diacylguanidino-lower (C;-4) 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 (Ci-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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The "heterocyclic group” in the "heterocyclic group
optionally having substituents” represented by R1,
represent a 5- to 8-nmenbered (preferably 5- to

6- menbered) ring group having 1 to several
preferably 1 to 4, hetero atons such as a 5 nitrogen
aton1(opt|onally OX|d|zed) an oxygen atom a sul fur

aton1a L.a condense ag,.Qr r
2 ?t%Focycg Yroup, %o?héxanp r%QECRQg §#gﬁp
Q&Qﬁ&ma@lypﬂgéyﬂa %hb'ff%ﬁhnﬁﬂw &gbgéééﬂﬁ@d,%&oﬁp rdpresent a

,3-trrazolyl group, a 1,2,4-triazolyl group, a
tﬁi rt@Z(BI-MEmIQéLEBﬂJ (peefuryblgroupe a-hantdveenyrigy ogmyup
an oxazolyl group, an isoxazolyl group, a
]hd&r&goiadwaaaﬂqﬂalgrDupfe%abEYZ14t9xédlkﬁﬁﬂﬁyla@P@%pSUQP as a
1, 2,5- oxadi azolyl group, a 1, 3, 4-oxadi azol yl groqg q
n atom, sulfur

trmts@@ﬁw at%ﬁ o@@tlaﬁaiébt?ﬁléizl&ew ’ g%d&ygﬁ

|
it 2 Bt arde of o Sensersty 5190 1 hekef P48
GrugR @tg%/&l:rollcg(gglﬂﬁ ar PY T 4aph BY | a %M&y@ i;roup, a

pyri mi |ny up, “a pyra2|nyl group, an ind

%ﬁ@%&ol?l @Mﬁ@ﬂybngﬁﬁﬂ@azéﬂjﬂﬂgibypanal142}3&mxlazolyl group,
ioxynyl group, a dioxolyl group, a quinolyl group, a

ey rli, @o 2t Biakkgwli wirdyp, @rimfxazelsl, guowe, al frrylig@aup, a
2,6- or 2,7-naphthyrid grou .

tﬂhk9ﬂ592980%9¢nﬂﬁ @?PZ@¥E%W9IQ¥Pbeﬁ?p&?%ﬁ%ﬂo%fﬂoﬁﬁou%'

h
di oot B 1azgciﬁaa%5%§ﬁef R S
Tﬁé§§ia?8£% Qr9U£Ebﬁgaﬁaggl?9b§fddﬁ“:%dtﬁﬁazolyl

possi bl'e 335 b to 3 substituents sel ected

frneClad f@&%ﬂlaQ%lQl ghfBldyla 1ebhgtih2dieiely]l group, a
hydr oxy, oxo, Cl-4 al koxy (e.g., nethoxy, ethoxy,

€lt,2, B-thebdiazdd ilhgrdabj pdnalt,|2o 5hjldmdaatwrylg|g@fgpp, al,3,4-
optionally having substituents” represented b{
ftdviaghanplel @ oneBYRsdyl@roup, a pyridaziny 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-dlpyrimidyl
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 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 selecfed from C;-4 alkyl (e.g., methyl, ethyl,
etc.), hydroxy, oxo, Cig alkoxy (e.g., methoxy, ethoxy, etc.),
etc. ‘

As the “aliphatic hydrocarbon group optionally having

r
substituents” represented by R!?", for example, same ones as
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the "aliphatic hydrocarbon group optionally having

substituents" represented by R' can be used. As the

Rug, for exanple, a | ower alkyl group having 1 to 6

carbon atons (e.g., a nethyl group, an ethyl group,

an n-propyl group, an 5 isopropyl group, an n-butyl

group, an isobutyl group, a tert- butoxycarbonyl net hyl
rLOUR, - a _hydro t hyl _grou d ' jonally

A S e S s RE phBE ST 5By a,

NBiRxh + GEQMDs B reEBYEe@NAURY @RnNbRN APY. JAQUPRe &', for
i sopropyl group, an n-butyl group, an isobutyl group,

efxampake dageaf anabl ygimed haRanyi cut@ard yarbonedtyis (e.g.,

group, an ethyl group, an n-propyl group and the

ld wethel cogreure prefehybdjrcamd an nepigrylggsappi san
particularly preferred. As the "aliphatic hydrocarbon ¢

JrioBEOBBE | iRy 2RalT RGEY s IEOEPT udht SRt e SERER Dyer
R b" Rlc'.. far anple, sane.ones. 1 s th ;

B oshat PR TP TEBre ot "SBE BHATTYE i dERgand the Like)

YRIOhLUEPURLEPSEBER] LAY, RinaCaoRE Wssd. r88 ditwle, a
R'b" and "R c', for exanple, a |ower alkyl. group .

hthRy drdud,6 HAEBARL GEAH 6. g-prépyietgtplpgr anipisdapropyl
et hyl group, an n-propyl group, an isopropyl group,
aronpbudly In-grayp, gaoup scabutipbbgtplpgreaumR0etc. are

tert - but oxycar bon Inethylraroup, a hydroxyet hyl grou? .
e Terebly jyesd - opPreRbF AR Havi AgmetbEY | TXR¥MMrs atafghyL group,

anong them for ex | e,..a _methyl grou n_ethyl 0
GPollge ™RV 526y o gr B L 6 Peipr B 1P Bap g 2
+RULY , b tc. are preferably
ST AR pAP LS PIY eRePre  0l ar bup, 25 an

et hyl & aine aniphpt opHydroedpban dgtdi® lopk@on&l Ty HevEng
preferred, and an ethyl group is particularly

pubbet teehtsAs rRpteséored %, 89 overr alxaypblgr ogAame ones
having 1 to 6 carbon atons (e.g., a nmethyl group, an
@ﬁhypeg?%ﬁﬁﬁh%§ﬁcnhyqqocarbon group optionalYly 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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propyl group, an isopropyl group, an n-butyl group, an
i sobutyl group, a tert-butoxycarbonyl nethyl group, a
hydr oxyet hyl group and the |ike) optionally having
substituents, and of them for exanple, a nethyl

group, an 5 ethyl group, an n-propyl group, an

i sopropyl group, an n-butyl group, an isobutyl group,
e r ferab | ar I

P SR SrRLB PR oh Rl ALY Tbhref A e

| i K&putgtic graﬁg, ps ef ol %Qto@ga%n%mékh 1 Y upS a

preferred particularly. 10 anpl ées of the substltuent
ohydimexyrehly| eneumgraoup theptilanaldptibasi by stidskhi t uent s
represented by Y, include a C1_6 alkyl group such as
aS‘Fl%?qalf—lue@FéupancérPfetth?mr gfouExaanla, pregilylgooapp, am
éy grou an n-butyl group, an isobutyl group
THydr o %LP&é’PP’tlu%%Pﬁbla@ &PR?FOB]YJOL%OPQ's%hn butyl

ydr.o hydr ox h QuR, etc.

Jﬁmh %& iggﬁigiy cargbnf$ ct& g%E% %a? uﬁsguch as a
rmﬁﬂaxe&qa&b9nyérmgdm&h §rOMP, a%ﬂe%BPQXMEéﬁﬂxﬂﬁﬂ rebbyby1
group, a tert- butoxycarbonylnethy
netdupx padr bioayl Btehy ket gt Oabps px@feetrbdxy@m kongkaibydroup is
group, a tert-butoxycarbonyl ethyl group, 20 etc., or
the eFKéd paonirullaedy - a hydrogen atom and a net hyl
group referred and a hydrogen atomis particularly

preferF% D EsSAfI £8e ?uQ%ﬁ§§§ﬁB t PE Ut mRSEhYhenfi 95Ben

|
R AL 1000, RS KGR LEIENT S5 Pl

an k@t hybods olbn 33 B REORY ggrogﬂp, aﬁneﬂ?;ﬁpﬁg%}i 04 PUR.
an n-butyl group, an isobutyl group, etc. ydroxy

suolyilt gteab Chib iabkybp @l aifpupSuah Asbwt 1y djﬁ:@)ﬁp peimyl
group, a hydroxyethyl group, etc., and 78
isobutyl group, etc., a hydroxy substltuted -Ci-¢ alkyl group

such as a hydroxymethyl group, a hydroxyethyl group, etc., and
a Cy-4 alkoxy-carbonyl-C;-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 Y, include a Cj-g
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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a Cl_4 al koxy-carbonyl -Cl1_4 al kyl group such as a
nmet hoxycar bonyl net hyl group, an et hoxycar bonyl 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, s etc., or
the like. Anong them a hydrogen atonmand a net hyl

group i referred dro W §cparticularly
p%é%e%F358X¥EF%ﬁR$nY§ %hﬁt rou r on éro%p of the
st|Pbgrb£H§¥H@%ﬁg?o&r éPU%nOQEh8&§HdﬁboB§ym@thl group, a

uents™ represente by Are, an aromatic
Wéirtamtbgﬁcmm@mavhm frdup,14 meawﬁmwcambmyxet@L gaoup,
phenyl group, a naphthyl group, a biphenyl group,
ant hrthloxgratipon drethydegydumyr omrﬁartdbtlheXY¢4<ré>)0ndﬁrétthegr°uPr

l'i ke, and particularly an aryl group haV|n$ to hvl
cefrchon oratlrsl ifke -g. Am?ﬂ@eﬁ?Pman@ R 250D R aW&t Y
the like are_15 pref rr nd a enyJ r

i RfTsiatrng & drepdrel el For R,
of t gromatic hydrocarbon gr oup optlonally havi ng

§ﬁbst|fuents" represented by Are, for exanple, a

hal ogepsat N (B-odatif | MRIdIRrbohl @Fdule, Jdir ehentardatic
iodine and the like), a lower (Cl1_4) alkyl group

(rerdrocaaboired touip gpoupnalﬂy'éﬁhyhgg$uh§tluyepﬁgbyrepresented
group, a butyl group and the like), a |ower '3
Ak dxy, oForat§c  hedraserERY gg?%ﬁaValﬁge?hB%yl‘ﬁ Gapon

a propoxy group,

t
B (E102 SRRy Cap St gf%‘u%aﬁ‘e?g 97"“5 58 bifheny1
ne (0),¢ r o . .
5 ope oy a8 %@%gy' 988p %ﬂbutoxy% % OhY arlf QUB: 18ke) and

op Xxycar oup, onyl group and the
lideehika, §ﬁﬁk§§ﬁﬂ1cgigﬂﬁy @h RidyN0g@gb@blhavdngy8ndo 10 carbon

group, a hydroxyl group, an acylamno group (e.g., an
al ooy kagi nootgnaup ahavihagh thitlo gdouF) and the like are

preferred and a phenyl group and the 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 (Ci—4) alkyl group (e.g., a
methyl group, an ethyl group, a propyl group, a butyl group
and the like), a lower (Ci;-s) alkoxy group (e.g., a 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
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carbon atons such as an acetylam no group, a

propi onyl am no group, a butyrylam no group and the
like), a cycloal kyl group having 3 to 6 carbon atons
(e.g., a cyclopropyl group, a cyclopentyl group and
the like), an aryl group having 6 to 10 5 carbon atons
(e.g., a phenyl group, a naphthyl group, an i ndenyl

gEQﬂﬁ)f@%@OﬁQes&é}k%)s' aft Q@é Iooﬁﬁ@éu;( C]a—ili)ro I:Lgﬁfylamlno

group (e.g., a trifluoronmethyl group, trlfluoroethyl

g5 edlp, &nﬁutﬁﬁyidﬂiﬂb gaohigl Agenrel 0ves) ( Gl 4ri13kkoxy group
group (e.g., a trifluoronethoxy group, a

lhavin -3t ebr aftcadooethory OF-aup, aact@lopropyl group, a
2,2,3,3, 3-pentaf | uoropropoxy group and the |ike),
| everoneaty gu;oq;ﬂ Ryt Bhe b%f]ﬁﬁ)p ee. gryl asﬁ?éltph?ﬁtfh% % to 10

grouyp, an ethylthio opi o t rou and
%aer”@f)%wfoma e ecihayvL 4 sUFf%%@hthgﬁo 5oPE:

Lo n L Q! p
propagasu?g %q¥%gF%upygﬁ%ﬁthe E§§§H5L15 Ié%ery(%%ggh
adkAnoyk . gr oUp ’dﬁfquor@xnéﬂ’{}}'ﬂy'gr@ﬁ?upa B fAeek¥bthyl group
group, a propionyl group and the [i1ke), a 5-nmenbered
aargirathiec 1ike) eraotypdbpengr ayer( €Cg.4) @alKgx¥, gronpatelyl, a

group, a 1,2,4- triazolyl group, a tetrazolyl group, a
t ﬂélpypmgtc*mm/ gaiﬁuprs@thllaz?o|2ylte§¥%>@p10ra?ﬁtéseazwmupr a

TN S B oo B R, TR .
LT (RS g

AR, 8 phs yhear haomy larl @Hp 8Nkb)t,he hbker, (&
%%mer (C1_ 4fgg?§EXy cgrbonyl-lomer (C1_4) &

ad L soaf ey yrogpoup. § e, g mexhdbesulfonyl group, an
bt t oxycar bonyl net hyl car banoyl group, an

cthargent BomA e8Pl carmﬁgnesglrlégpyhmq%amikél)e Hke), a

3- diacy] guani di no-| ower (Cl1_ 4 k
ToyergiGent HIRRAYA HEME niA- -1, 3. B eile e og, S0 Sacetyl

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 (C;-4) alkyl-carbamoyl group
(e.g., a methylcarbamoyl group, a dimethylcarbamoyl group, a
propionylcarbamoyl group and the like), a lower (Ci-4) alkoxy-
carbonyl-lower (Cij-4) alkyl-carbamoyl group (e.g., a
butoxycarbonylmethylcarbamoyl group, an
ethoxycarbonylmethylcarbamoyl group and the like), a 1,3-
diacylguanidino—lower (C1-4) alkyl group (e.g., 1,3-

diacetylguanidinomethyl, 1,3-bis-tert-
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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 atonms and the like), a

| oner (Cl1_4) alkyl group (e.g., a nethyl group, an

et hyl group, a propyl group, a butyl group s and the
like) and the like are preferably used, and a fluorine

t a_chlori ne at h g :
e B POt R AN FREIK e ST 3R PR Bty o
a&séﬂ%bﬁkhtHtﬁg&dﬁenp9§5ﬁif?ﬁbj,nf@ﬁ@rf%éUnﬁHD%rine, bromine,
hydr ocar bon group, and the nunber of 10 the

sithsitret Heohs drsd phef @i kbl y al lbeeb, (0mie gikeflepabply (B.g9., a
to 3, nost preferably 1 to 2. Wien two or nore of such
Judtilt gepes, Ay ethyéserur.t Repraayl bEratie gahvtvk group

~different. Specifically, as Are, for exanple, adﬂb%ﬂﬂorine

Fugrealika) Ggehdprentre GrGupreieraier Y6 457

al kyl phen roup, a lower CL. 4 oxy-nph

ga%to%“p, aac?do?l\%lrne( GO 2 kao>§n35%t Elgéb m%%%e%yﬁ%rgrgﬁ%%ergbly
cRoxyl phenyl group, a nitrophenyl group, a

cyanophenyl group, a hal ogeno-|ower (Cl_4)

al kyl - phesy | susaipuents haleogabet i ouesd ((E1 sépstitutable

al koxy- phenyl group, a lower (Cl_4) al kanoyl - phenyl
anifsions Simdrive rednat berdtidrocerbppcyedwp 2@nd the number of
substituted phenyl group, a | ower

Cl 4
R ey b Dea Lowaretbisbly LaFiy b smim REgEERERYY 1 to 3

G2 ebr RPN R YR PUTos (G th 2L AR o

p nd" | ower stitute

wglregéﬁw 't}%J] ﬂJa?gﬁQ't}?é] daewet §drMeral koxy-
car bonyl - I

substi tuted phenyl group, a hal ogen- and
cyano 2pesiisdditiyt eds pheny Foar oxmpla hal pgenyl antup, a
5-nmenbered aromatic heterocycl e-substituted phenyl
dradwgenaephet wigerrougndal bwesr ((Cl-4) 4}kylphenyl group, a lower
al koxycar bonyl -1 ower (C

1 4
al%eyd) - AkDRTTRIYdb SEPYRIE e%l LoygenyFi-gt RSB CaRROpY jRhenyL

%L%m%feg'c§¥boxylphenyl group, a nitrophenyl group, a

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 (C;4) alkoxy-carbonyl-lower
(Ci-4) alkyl-carbamoylphenyl group, 1,3-diacylguanidino-lower
(C1-4) alkyl-phenyl group, a halogen- and lower (Cj;-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 (Ci-
2) alkoxycarbonyl-lower (Ci_g) alkyl-carbamoyl-substituted

phenyl group and the like are used.

81



As t he hal ogenophenyl group, for exanple, a 2, 3-
di fl uor ophenyl group, a 2, 3-dichl orophenyl group, a
2,4- difluorophenyl group, a 2,4-dichlorophenyl group,
a 2,5- difluorophenyl group, a 2,5-dichlorophenyl
group, a 2,6 5 difluorophenyl group, a
2, 6-di chl or ophenyl group a 3,4- difluorophenyl group,
a 3,4- | or ophen roup [ b _
group,zg %21%51 Bcﬁeyorpr%ngﬁ gréuoﬁ ot e&gmgggag% 5
Hi®YRor oAl G0R erb @rQQBhlé&ébHdd#&r@@B@@yhi2 4~
group, a 3-chlorop enyl group, a 4-fluorophenyl group,
ai4186rspiaryaphesyp, ¢ ypa-dacRibramranyd- ghbap ophenyph
group, a 2- chloro-4-fluorophenyl group, a
4§ onpephdrylonephenyd 2godpchborgplenylt grPYRIordFhény|
group, a 2,4,5-trifluoropheny]

?lélaofwfmy&f gRERD1 agr%&pdéﬁal‘?ﬁ%&%ﬁé’g e Riset 3 As

| 4 kyl le - a_2-
SRRy el < 0 arar PaEues Il pERATP £.0,3
?ﬁ%lh?foI]L éﬂ?yl a&supreg e;asbbxcﬂ§sgpha{y1 @&ohbﬁ 4 quer

oxXy- phenyl ~group, for exanple
41 ek beerpiie tougl oale-aiid olrbphbh kB @'@p,paeﬁefhbmophenyl
used. As the lower (Cl_4) al koxy-carbonyl phenyl group,

. &raugo @t3KDQAQappbﬁyY*ﬂgmqyp,gao@pflqprophenyl group, a 4-
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2- met hoxycar bonyl phenyl _group

&hﬁer%wwr t%ﬁypph% 1f1glf>68p aﬁ’al?wﬁ‘%“k’é group, a 2-
f d th | up. a
9?58& e%HOﬁSPBﬁBy fgﬁg%;gxg Q§£§%E%EE—E¥U%EOS§QH§Q group,
f o dsthe roup, a
G Lo gt ity oo

al koxyt phenyroBBngl OgiburA addt Ehél Lbk@netchaxygphenyl
group, a 4-(2,2,3,3,3- pentafl uoropropoxy)phenyl group
and t hes |tiHee lawerpk@f er afilkyl-pbedyl Asraure EFoned=qu@les) a 2-

al kanoyl - phenyl group, for exanpl e, 82
ethylp en§a ggéupg a g 6- dllsoprggylphenyl group and the like

are preferably used, and as the lower (Ci-4) alkoxy-phenyl
group, for example, a 4-methoxyphenyl group and the like are
preferably used.

As the lower (Cj-4) alkoxy-carbonylphenyl group, a 2~
ethoxycarbonylphenyl group, a 2-methoxycarbonylphenyl group, a
4-methoxycarbonylphenyl group and the like are preferably used,
and as the halogeno-lower (Ci-s) alkyl-phenyl group, for
example, a 2-trifluoromethylphenyl group and the like are
preferably used, and as the halogeno-lower (Ci-4) alkoxy-phenyl
group, a 2-trifluoromethoxyphenyl group, a 4-(2,2,3,3,3~
pentafluoropropoxy)phenyl group and the like are preferably
used.

As the lower (Ci-4) alkanoyl-phenyl group, for example, a
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2-acetyl phenyl group and the like are preferably used,
and as the 5-nenbered aromatic

het er ocycl e-substituted phenyl, for exanple, a

4-(2H 1, 2,3-triazol -2-yl)phenyl group, a 4-(2H
tetrazol - 2-yl ) phenyl group, a

4 (1Htetrazol - 1- yI)phenyI group, s a

(IH1,2 3-triazol -1 - henyl grou e like are

p.?, eafc*eer%m;eﬁglecgro&wdaa %Iﬁ %rfcgr%f era qy useg, and as
I 4 y I

group H%%%Qgg%. 4&%@%50 C%ﬁréc?ﬁl% guﬁé%f%ﬂ@@é BHSH%I
el hospear QomyImﬂlhml @afbﬁé%/l% —@h@BMénﬁl’ QHudNdat he(2n-
like are preferably used, and as the
1t =i zad y b gy prdinya- lgewvep, (£ 44)1H-aealrky bl pheryphenyl group,
group, for exanple, a 4-(l,3-bis-tert-
buvayébﬁbén%&@ﬂk%@pdrhoﬂ%knﬁﬂﬁwﬁhGﬁ9Ppg@Qﬂuﬁh@nélkﬁeare
like are_ preferably used. As the

h
s&fﬁsfﬁrtaatl@duﬁﬂlhﬁinégéﬁ ehey Yot (€ : e%djo qﬁ%F?O%I-lower
h I 1
cﬁ?o oa&kﬁet% %%PHyP gyﬁf b F?%g%%a ?5ﬁ%ﬁy|

Qét@ll&yéﬁgb&%nlétiﬁ?lééﬁbﬁﬁ@ﬁr "‘ﬂi’lle)ﬁyysgﬁau Qﬁllda§h5h§1ke are
phenyl group subsStituted by hal ogen and | ower (Cl_4)

Pdedeyanpihonydd, faan a§X€%ﬁﬂk§34m1acylguan1d1no lower (Ci-4)
2- chl or o- 4- met hoxycar bonyl phenyl group and the |ike
&ﬂéyprehenﬁblgrqmpedfoanﬁkaMR;qah@nﬂk(@r%nﬂi&mﬁ@gtrtuted
by 20 hal ogen and cyano, for exanE

BSRRGP oY B GBI PEBUY PRRRALL oYY adafhe Like are

re&gra 5¥ use and as the phenyl group substituted
BY “hal 89 ‘5-nmenbered aromatic heterocycle, for

exanpl@s éhézﬂﬂeﬂ9ﬁo éb&ﬂ*?&bs%&%u&éaag§”héldﬁhhpQEQYiower (C3-

group and the Iike are preferably used, and as the
Rheayky Dy aﬁaﬁpiéu|alﬂ}&dubyohedmgxﬂyl@nénymvgwoup, a 2-
(C1_4) al koxycarbonyl -l ower (Cl1_4) alkyl -carbanoyl,
fdmioemaﬁpm@thxipbeohﬂogxpup4Ia-ﬂeﬁﬂuoro 2-methylphenyl group
but oxycar bonyl et hyl car banoyl ) phenyl grqup

2neh L8R ol 45 r@reepﬁeﬁ%%%\bnaﬂ%ﬁt AYHcay b%ﬁhfn%eﬂwup

u%%e QeéQ§ l%&%gggeanéglower {C1~4) 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,
for example, a 2-fluoro-4-(1H-1,2,4-triazol-1-yl)phenyl group
and the like 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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preferably used. As Ar', a hal ogenophenyl group, a

| ower (Cl1_4) al kyl- phenyl group, a hal ogen- and | ower
(C1_4) al koxy-carbonyl- substituted phenyl group and
the like are preferably used. 5 More specifically, as
Are, a phenyl group, a phenyl group substituted with
1to 3 (particularly 1 to 2) halogen atons (e.g., a
2p 3= fHfdbugr apdenyl group, a 2, 3-di chl orophenyl group,
a 2, 4-difluorophenyl group, a 2,4-dichlorophenyl

group, Aa Br5- adhﬁl@m&nqﬂhenyﬂ gr@mgn aa lower (Ci-4) alkyl-

2, 5- dlchlorophenyl gr oup, 6 | o difluorophenyl
gﬁ*f&ﬁﬂcy 8r9UB: it é}ﬂleeebhewl I@W@Gp(cam #l.koxy-carbonyl-
Mar.op

et BRaS sy pogp e 105”25 8F chro st Bhor Chr Bung-
a 4- br fBPs Zspefdllch:%jpbfnyals G OuDa éﬁl??-%f){llugro heamﬂhenyl group

group, a 2-chlorophenyl group, eny

Hub#ditatdd ohiltor apheny! (gHauRuiardy 16 4d wor QB!DS@é/rIx atoms

group, a 4-chl orophenyl group, a 2-fluoro-4-

cld.gr-ophedyld-drfidup roph&rychlgroop4 - &1 2,03-aplediploghanyl group,

2,3,4- trifluorophenyl group, a 2,4,5-trifluorophenyl

g”ré’uﬁ éhallprhlewé) gramheényl dghoehl anarberylt oWy, a 2,5-
ClL 4

N e e B e KPR 2o Bt gt Go i graupg = 2, 6-
YO OB AN 418 ik eoh sy At oRE ST £

y gr'oup subst i 1to3
aaEntibedb@sd W frolip, 29 Nal-edenist {8 Group, a 3,5-

2, 3-di chl or ophenyl group, a 2,4- difluorophenyl group
&iZ ldodoptidryrlogheny) @rinﬁ}diahZQﬁepmhnyha@mpbpnyi 4 bromo-2-
roup, a 2-fluorophenyl group, a 2-chl orophenyl
ﬁ@eﬁopgpqyyﬂqr@pgph@ f%nggpheayl group, a 2- chlorophenyl
-chl or 0- 4- {Iuoro r
ﬁrﬂug 13i 1 688 \ gqrcgﬂ‘fﬁ'aﬁd:’tﬁ%lcl’li%é‘)enyé phema @ 4-
?ﬁﬁHPopﬁ&%ﬁ?'%Bh§d %Y4Q§ﬁ%g%ﬁhéﬂ 1 E (G4 @Kyl -
yl pheny
éhﬂbﬂé@ﬁbﬁ&ﬂ“@ibM#Ph£dech6§6p4Sﬂluorophenyl group, a 2,3,4-
trifluorophenyl group, a 2,4,5-trifluorophenyl group and the
like), a phenyl group substituted by halogen and lower (Cj-a)
alkyl (e.g., a 2-chloro-4-methylphenyl group, a 4-fluoro-2-
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-
difluorophenyl group, a 2,4-dichlorophenyl group, a 2,6-
diclorophenyl group, a Z—fluorophenyl group, a 2-chlorophenyl
group, a 3-chlorophenyl group, a 2-chloro-4-fluorophenyl group,
a 2,4,5-trifluorophenyl group and the like), a phenyl group
substituted by halogen and lower (C;-4) alkyl (e.g., a 2-
chloro-4-methylphenyl group, a 4-fluoro-2-methylphenyl group
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and the like), etc. are preferred. Particularly, As
Ar', a group represented by the formula: p R3 (C) 5
is preferred, and a group represented by the fornul a:
\ RB3 Ras (cl") tois nore preferred. As a hal ogen
atom which is a substituent of a ring B and
represented by R3 in the formula (c'), and a hal ogen

Tl ST 1 SR R, B (A0
Fﬁ%%qgﬁeﬁergéeg el )9? tHe RAldphagroup represent ed by R3

Includes a Cl1 4 al kyl group such

as net hyl ethyl, propyl or the like. Anpbng the
gr oups éqjésented by the formula (c'), 2,4-
di f | uor ophenyl group, 2-chl oro-4-fluorophenyl group, a

2- nethy - 4-chl gnophenyl group and the like are
preferréd and 20 anong t he groups represented by the
formul a "), 4- difluoro hen %e formula:
S RFBPE 19 FBroRnEHH® GPBLB SRt

|ke are
preferred. X represents a nethylene group a nitrogen

atom a fur _atom or an oxygen atom and anobng
them a 'og§n 25 atom a sul fur atom or an oxygen
atomis

aarticu{ﬁrly preferred. The ring Ais
substit 8fed by e groups represented by the forml a:
-COR'" (wherein, Rl' is as defined above) and the 85
ﬁ@xn@te:pr6§ﬁﬁr¢dAr (wherein, Y and Ar' are as defined

?Pg;eé%eﬁgnd %ggglgg&gﬂh%xﬁﬁgregesubstlé%en §fq§qg§£F% and
represented by R® in the formula (c'), and a halogen atom
represented by R3 and R?® in the formula (cl’), a fluorine
atom or a chlorine atom is preferred. Example of the lower
alkyl group represented by R® in the formula (c’) includes a
Ci-z alkyl group such as methyl, ethyl, propyl or the like.
Among the groups represented by the formula (¢’), 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

85



10

15

20

25

further substituted by 1 to 4 substituent(s) sel ected
fromthe group consisting of (1) an aliphatic

hydr ocarbon group 5 optionally having substituents,
(2) an aromatic hydrocarbon group optionally having
substituents, (3) a group represented by the fornula:
-OR2' (wherein R2' represents a hydrogen atom or an

ali phati.c Bafdryoa Fbggrh&re%p opLi@NAld ¥ RAYE NG Fined above),

substituents) an a hal ogen atom and particularly

Aard R rtheuBa Mheredséhtd 0t ikonal hymisdst it by esbdionblly

to 4 substituent(s) selected fromthe group

cohngitetri agbefifubtedaby altigpHatsubshytveraidosedeotpd from the
optional |l y having substituents, (2) an aromatic
Wépbéhs‘g*fwﬁfoéﬂ? o«'r‘fmqupﬁaWﬁg Y&ERFSPeRe BT URANd

SRy Bl b B ot e S R

S 0 sa
PR 5, AR Y5 e
KWpsthiet #8RkSTa: -RRP e%ﬂb@éiubyaszepi%%%rt@ea RROMRye@AB t om

be used. These substituents are substituted at
&ub$M|bmtahémndﬂhyﬂmbtarbmn|grompngpﬂuoﬁﬂﬁﬁy Xafvongi ng a
ring is a nitrogen atom or a nethylene group, the
rubssgéncatvmand e Aehriidene agPBupRnhIRFG TRl BELY 2 5 to

substijtuted. When rin i s subst ted b plura
HABEPeBrS Sttt ARGGRES LY KRt o iy the t he

Su stltu?edf{J)erS%g'%Ct%Spr if 16 ggug anplegHL?PyHBean

two s Stltu nts.

éﬂﬂpﬁgﬁibCh§B@HH¥%%BQ0@r&ﬂ§“ﬂ%t@6ﬁb@ﬂ§|ﬁé@lﬂba%hﬁgtltuents,
substituents", and "aromati c hydrocarbon group

of2h)i anahkqmi&ﬂu g dsubsthdeosp agtaomamﬁylmaueng on
the ring A, 86 include the sane ones as the "aliphatic
mw@ﬁééﬁﬁﬁ@ﬁsgﬁmhﬁ4)09t¢%ﬁﬂﬂqnyaﬁamlh@ Biffsredent s" and

“aromati c_hydrocarbon
As th g/ “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,

86



10

15

20

25

group optionally having substituents" represented by
R' described above. s As the substituents of ring A
1 or 2 of C1 6 alkyl group (e.g. a Cl_4 al kyl group
such as a nethyl group, a tert-butyl group, etc.), a
phenyl group, a halogen atom (e.g., a fluorine atom

l?C{gé) HN% %Eﬁg]oﬁé ég“tﬂg agf%?héylé %9398C§%55H group

are preferably used m r eprésents an

bﬁE £aed1 1 ?,f navt g Zsuﬁbtlrt%!éhESGHiISd amromategehy@fockribon
3, sumof mand n" is 4 or less, and mis preferred
gootye dptadrtanlyisawalgp qmbetetu@mts'b depresepsed by R
compound represented by the formula (11), for
ézanplleed faplovewi ng conpounds and the Iike are

f d A d (Il
it WAL ol s
| kyl th rt-bu
ggr’ﬁua I@/ %y{egﬁr&ﬁ élc—lf%%)Iill 0 %Sglrrgé%{%l?gﬁ%}ér ep%etéeentt gt

By-otpe é@-{ 'T'Jl a: phénl}(ﬁ grh Hehgl/ég’é}f—‘ a@omaNe0fygeNn fluorine
atom 'Y is methylene or - H, and " 1s a phenyl

geonp @pihHlendhkyabawj rg Hrogting sidyst |atrue'n>tisnesatom, etc.),
sel ected fromthe group consisting of a hal ogen atom

amg cie®eragiliyorgedA conpound (| I) wherein R' is a

group represented by  the for a OR'" (R a

repr esBPTESENL g %ﬂ‘k‘;ﬂte@‘e&ﬁ %togzro@p rgpresents an

reSggnctvgdl Q:¥> tBhe r(%’”n’? and( gHZlS 4 or less, and m is

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 C;.¢ alkyl group), a group

represented by the formula:

‘°”2*ﬁ ©
oty

is a group represented by the formula:

C

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 Ci-s
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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X (b) is a group represented by the formula: s X X
and Y are nethylene, or X is an oxygen atomand Y is
-NH, and Ar' is a phenyl group (e.g. a

2-chl oro-4-fluorophenyl group, etc.) optionally
havi ng 2 hal ogen atons. 10 (3) ethyl

6- (benzyl sul fonyl ) - 1-cycl ohexene- | - car boxyl at e

(E@;{H&b‘éﬂ@e&%y @l ¥brfinl 4 4- met hoxybenzyl ) sul fonyl ] -1 -
cycl ohexegqne-J - car boxyl ate (conpound 87), ethyl

6-[ (2, &foh &
di fl uor | )sul fonyl]-I-cyclohexene-1-carboxyl ate
(conpounud?n88), et hyl

6-[ (2-chl oro-4-fluorqgbenzyl)sul fonyl]-I 15

i\ HERBRGE T RaseR g BY e BN 89) , et hyl
(-)-6-[(<

chl oro{f4-1l uor obenzyl ) sul fonyl]-1-cycl ohexene- | - car box
ylate X{c ound 90), ethyl (+)-6-[(2-chloro-4-

fl uor obenzyl ) sul fonyl)-cycl ohexene-| - carboxyl ate
(xamoundr®Insthyaehyl, or X is an oxygen atom and Y is -NH-,
3-[(2, 4-difluorophenyl)sul famoyl] -3, 6-di hydr o- 2H pyran
20 Arar boxy Irtteaylc onpemnte 9R) aop-ekgo-4-fluorophenyl
3-[(2-chloro-4- . )

I RPepRERY )RHPRADYY | 237 81U 2hDat 999H- T EN- 4- car boxy

| ate und 93), t a

6- (2- TS ﬁ"?@?‘éé@%‘%%&s“h’ﬂ ohyTycjohexene-l-carboxylate
t(ﬁaﬁan%ts[ﬁ%sg kit >|5,- AnRax gL pt £ AWRIHBE 2 PA)suietdhyh 1 -1-
chlcQobesehd tiorcahebzyl 3 6l {@mpolnb- 8Yc) cltdwané-I{2atbox

yl ate (conpound 91) or ethyl
3iiflzoshbenzyr4-stilonpphehydydvheaapgt}-carboxylate (compound
3 6-dihxdro-ZFPpyran-4-carboxy|ate conpounﬂﬂQi). A

Sl 60y heSTlifpEHHAT? ehF e TG BY L H HE FBWra™ (1),

%gggggggg§§Lfié§% %x§ﬁ59eaﬂx%E%&%8”b§)Pﬁéﬁnﬂpﬁg§ﬂ%9[(2—
chlb;o—4—fluorobenzyl)sulfonyl]—1—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]-1l-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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I norgani c acid, organic acid, basic or acidic am no
acid. A salt with an inorganic base may, for exanple,
be an al kaline netal salt such as sodi um and
potassiumsalts, an alkaline 5 earth netal salt such
as cal ci um and magnesi um salts, alum num and anmoni um
salts, and a salt with an organic base may, for

%)fl% ligs Qesaqxsaﬁ:h%rg rhnUrbEﬁRBYﬂ;z%E N&rghhi 8tkydam ne,

ridine, picoline, ethanolam ne, diethanol am ne,
tlrnloQt;Bﬁﬂ@'a’:lﬁ]d)eorghﬁy@|a@1€l>$yba§1cﬂ€blorad§|d&|'c 20ino acid. A
di benzyl et hyl enediam ne. A salt with an inorganic acid
rayt wioh axdmplrganbe tmssalbayw for ephredll ob¢ cam@ilgaline
hydrobrom ¢ acid, nitric acid, sulfuric acid or

FleGaphertie sisihdasapeditn gt PRF2Hs A &raéﬁﬁr cAactd ey e

f { t
L PRI B8 .58 M SO 35 G
Lant Qﬁﬁl& agl %’allggl eér‘f ac 'sg’ltchifljl Car@Qﬂr%’an_sLHCEéﬂ ay, for

aci d, na I c ac anesu fonic acid,

l@&a&gmgﬁ W @ﬂselecwﬂtwrtramteghymeﬁw f Q'J’tllétaylﬂnlr{é sal t
with a basic amno acid may, for exanple, be a salt

wwthdﬂmg;rpum@llhyslemhanblammnehldmﬁthﬂnwlaalsalt W th
acidic amno acid may, for exanple, be a salt with zo
é§patb¢@9kﬁﬂhﬁe®rdgFZﬁ%ﬂﬁ%¥YéémHneVWéﬁ‘§ conpound and a
sa t ther resented_b raoula (L]
Slbpaby Cmerensignor cubnatorbds gher BEAIL Crst 6 B
r re iaclu | h n gadgh, &+ Hh
mEg gg&g%hﬁoggdga%§9%‘§§% ﬁ?ﬁﬁ?é@ &gngébrese%ted 8?10

berpul @i {dilod kave opiiGalc be@AEES, prsphRlrisuskid, and a
optlcal i somers and m xtures thereof are included in

tshat wihnenin emgadhe afiar eawnt foneckayppoubd saselde with
produced according to 89 a nethod known per se, for
égamp¢eacyg,pp@§gép|@@pqmeﬁﬁéaluoroacetlc acid, fumaric acid,

oxalic acid, tartaric acid, maleic acid, citric acid, succinic
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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descri bed in WO01/10826. A prodrug for an inventive
Conmpound or a salt thereof is a conpound which is
converted into an inventive conpound under s a
physi ol ogi cal condition within the living body as a

result of a reaction with an enzynme or gastric acid,

thus a conpound undergoing an enzynmati c oxi dation,
reduwethoa bifiowy deel yZatian exkApl 8 M &rdduvenshs i thod
Conmpound and a conpound hydrol yzed by gastric acid to

f clegcanbedviantiope/o®gound. A prodrug for an io

i nventive Cbnpound may, for exanple, be a conpound

obt ai nel IW rélﬁbjf%ﬁtﬁ*rhglné(ﬁnﬁm’ﬁ QIRSRSi ATam Sahfefiheyeof is

ation, ation or

ohoCatEr e £ o B s st ~bOFdeREiypyporpound under
53beﬁ9§i@ﬂxﬁﬂa§nbgﬂd Jg%pw1@h§9 HYANLYE ofpUnd (EQuit
an ei cosanoyl ati on, al anyl ati on,
peﬁt¥|f§ﬁdﬂﬂb®rb@ﬂﬂ|éﬁ|éﬂiymé5or gastric acid, thus a compound
(5- et hyl - 2- oxo- |, 3-di oxol en- 4- yl)nethoxycarbonylatlon
,undetgqﬁngjm@fanaﬁwéEMQ oxidpyion] i thdumetbyl @t iloRirolyzation
plvaloyloxynethylatlon and tert-butylation); a

cbRPERFY arpBRAPRBY S \FosmBlRet 2RY B dWRPERG kydned vzadahy

nd to an acylation, alkylation,

i nventl ve (0]
pAosphor C&t‘%ogﬁ P 26 BBYSRT Y (@rpoung- cdnpsaHaug for an
t
10 Obﬁ%m%b)éoﬁ%@bﬁ& ﬂ%pa%ogyg;;%y o gRaup E&Pﬁa?q‘o o gbrained by

i nventi ve Conpound n acet 1'on,

PsGPPREYingt kaNamMy/ Jreyibal h Ofn Mt&%a&b@bmd to an
fumaryl ation, al anyl ation and

daemetatyilcani pdket diylaapbonibaphan)latd caonposind okbapoatd

by 25 sub%ectlng a carboxyl group in an inventive

c g anbleztiag ppcanieon wrownildash oxm(eeltgve @ompound
0 group

tnpound obt ai n '%ﬁ%ﬁ gb eftln a car boxy]|

i BoE el BIohRT= Ly T ESPERT P nony Tat o,

15 p!@?&ét%%}leb' 5 6e '30'&10291?3‘rP%l&%%ﬂ%&?éé%c‘;JﬁC Len,
di net hyl'am nonet Hyl esterifi cat
tetrahydrofuranylation, pyrrolidylmethylation,
pivaloyloxymethylation and tert-butylation); a compound
obtained by subjecting a hydroxy group in an inventive
Compound to an acylation, alkylation, phosphorylation and

20 boration (e.g., a compound obtained by subjecting a hydroxy
group in an inventive Compound to an acetylation,
palmitoylation, propanoylation, pivaloylation, succinylation,
fumarylation, alanylation and
dimethylaminomethylcarbonylation); a compound obtained by

25 subjecting a carboxyl group in an inventive Compound to an
esterification or amidation (e.g., a compound obtained by

subjecting a carboxyl group in an inventive Compound to an

ethylesterification, phenylesterification,
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pi val oyl oxynet hyl esterification,

et hoxycar bonyl oxyet hyl esterificati on,

pht hal i dyl esterification,

(5- et hyl - 2- oxo- 1, 3-di oxol en-4-yl ) et hyl esterification

, S cycl ohexyl oxycar bonyl et hyl esterificati on and

nmet hyl am dation) and the |i ke. These conpounds can be
penthissetle 1 pradtee i fi oyendd,ved conpouras nacedrdiasgetrdf acation,
met hod known per se. Also, a prodrug for an inventive
aorpdendorayetdivdesbervhecatbiooh i s converted into an

i nventive conpound under a 1o hysi ol 0gj ¢ ondi t i,
ST RAS A RO HESERY bRl g - B, k%JH ohhe aiiaree: L Eeat ion,

o des PRl o 1oaTORTH - and By bR Se
(é%@ygheXJI@&§d§@%@h&ygtﬂ§ﬁg§¥é@qfléaﬁﬁﬁﬁ dﬂ&eﬁégﬁyfﬁﬁid%tlon)

prodrug " thereof can be produced according to a method
kihewihperige, Thésé onpoanpkecam Hr pavaticed Meinhate
descri bed in W99/46242 or a nethod anal ogous

timyeat dve Thenhowndat feecxdimyotirnda Begxld knlownep$r aitd a
prodrug t hereof may be a hydrate or non-hydrate. The

i nvent %%Om%rﬁéeﬁaug A FalP LREPRLEYAPTROBPE PRy PFO Pe

there e, ith_an |soto 4
88 B By Bt ol Rav SRLERS g Bpne okt s
CRTROS & Aoy 10f th%tPéﬁseerch' B\éeBBbQé‘ dedcr§8BROUN O TYAKUHIN
stable in an aC|d|c range such as the inventive

GRRAUART S (R veabpmée reOPhaffladept Oty ", hesBOf, Design
havi ng poor 25 water solubility can be used

efff ol ewelgs a9 .4 68ohpdnahtbldshefieby JOIRSFSWA] BHOTEN (1990) .
constituted by an enmulsifier. A conpound stable in an

aci di cheaﬂg)éfen%@%. <f9rr&>awn;¢ tﬁesa]r%vté}ﬁrle\?é e&aﬁp%md&ﬂlg

[t _th f d th f 9 t
Dthbe 07 39 30 el QUL et e e

for example, a productlon method described in W099/46242 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
thereof may be labeled with an isotope (e.g., 3H, 14C, 35S,HSI
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
composition constituted by an emulsifier.

A compound stable in an acidic range, specifically the

inventive compound or a salt thereof and a prodrug thereof may
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conposition of the present invention is an

oil-in-water (O/W type) or S/IOWtype enul sion

conmposition. The conposition of the present invention,

for exanple, s can be produced using an enul sifier.

The conposition of the present invention specifically

consi sts of disperse phase particles containing oi

cHpanent a sead Siff keliqad i cenpOu =st abh ephdsegn and the

acidic range (specifically the inventive conpound or

agmosithen eof thredpaedentpriotengivherech) oidndnwettesr i(@/W

whi ch the disperse phase particles are di spersed and

driffedi Pre?/ 94 doReaPRetsiotheomaPrspetde phase particle

is a disperse phase that one of two, |iquids pot

m xi ng 66 EABITSGLREP, CBxiTE S*GHCY el BIHER OF1 gty SXErBde-
afbi ti cl 1 Ll. conmponent, any

p Qrﬁéc g?@%%f1%Sggge%?gﬁvggﬁfg%%'and oils generally

used fege tdithpoeeRasRtdORHRS phakenteMiv&n@Roh Nspdie fiicah dy

of pharmaceuti cal technol ogy can be used. Exanples of

tdeasfiats ahdlisplessenghakke paegetabs ecaitlainfiagsoahd-omponent,

oi I s obtainable by partial hydrogenation of vegetable

Grud sippeni |andopt aPRRGIRD HE Pl gnsestiedFidéat rerge

i mpl.e. gl ycerides and . mi xed gl ycerid d
pees B SRliE b oot Rt U SRAPA-PAITY = 367 e Paret and 2
f ' f i .S ine f
e P S S L e e S

GREPOR1IES AORB spPEeiT A Yral QUi &r tid 22neaiREN. The
atons. Exanples of the aforenentioned fatty acid

iddebedee seitaseapadtiald yisac dispuche mmseaphetcomeiak two
caprylic acid, capric acid, lauric acid, nyristic_
dépdldparel migiag B0 erdncthesei exiyehem thacpbhand igpid
the like; unsaturated fatty acids such as palmtooleic
g&pa,as a fine particle.

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,
0ils 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

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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oleic acid, linoleic acid, arachidonic acid,

ei cosapentaenoi ¢ acid, docosahexaenoic acid and the
like. Preferred exanples of the oil conponent include
5 vegetable oils such as soybean oil, cottonseed oil
rapeseed oil, peanut oil, safflower oil, sesane oil,
rice bran oil, <corn germoil, sunflower oil, poppy

0| lqlkbvewllﬁ) Atlﬁ@ﬁehhgatﬁ} kaerdg shbheses \f:%g%tlﬁgbﬁeﬂi lsid,

soybean oil and the ke are preferably used. io As

-t&méﬂbabﬁlaﬂdliﬁdﬁélctébg@yﬁﬁﬁddw&dﬁﬁlﬁ.Jﬁmﬁ uriehabpentaencic
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fatty acid having about 6 to 14 carbon atons,

praifder dbtysalbouenc8ct acl@ apat fba atkes, can be al so

used. Preferable glycerine ester of a nedlun1cha|n

fat ty Beekrized egrmBketmiie thecapt yFIILapti &HC Tude

R T

Ll% @%9{1{ atpile 5‘%%%%§%{’1 T%@géxﬂg @l ditd. braR oil,
ycer fricaprylate (tricaprylin) such as "Panasat e

8&% GbERAS: NaNRinf16REHT &t URgphyoNOF dJaneobali amd the

Japan), and the like. The conposition of the present

i nkent | @" theskavagetrbls 101120 soyipmarentili pnd the like are

proportion of, for exanple, about 1 to about 30 w%
wraferghty lpff‘eé? er abl y about 2 to about 25 wt % and

f | bout o/
ont + 1 o5 i aRts: 8RS SsTind remperide ohaf, aadim i
! b abou
B LE0 S b 28 €80 DEuB6d ‘§ﬁ*§°ﬁ' ?’%%?%HMY bout

srfagb apt risde Rloaker £84l. bé”His@”UEédfleﬁeﬁaﬁa$Eb gise@rine
alone or as a m xture of two or nore kinds thereof.

Hetephosphahediivth cbatai fisttyf arcidxaspl £9r reeteapdkl y- 93
occurr[n9 phOSphO|I€IdS &;Egsucﬁggsyg&f Lﬁﬁ]%gbn .
g@yﬁy&mc capric triglyceride g

“Migriol 8127 (both trade names, manufactured by Huls Co.,
Ltd., available from Mitsuba_Trading Co., Ltd.), a glyceryl
tricaprylate (tricaprylin) such as “Panasate 8007 (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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lecithin, and the |ike), a hydrogenation product of

these, or a synthetically-obtained phospholipid

(e.g., phosphatidyl choli ne,

phosphat i dyl et hanol am nes, phosphatidic s acid,
phosphati dyl seri ne, phosphatidylinositol, or
phosphati dyl gl ycerol, and the like) . Anong them egg
y&ddardiagi phbsphaaybaan(d efi,t kgg @olk lecithin, soybean
phosphati dyl choline originated fromegg yol k and
sydlidan, ared prief driked. dhHeydrogenptebrerrgidect of these, or
phospholipid is lecithin. In addition, anionic

FhosPRErF pral 19k apred eiespladdRgt e Synt hetic

33%%% o%%ﬁ%ﬂgg ngﬁﬁg§§é$ééégﬁigagphggo gmﬁd@%,aghgggﬁétidic
' [ ’ ' | Lo . .

SO PO RSSO Lo inosiol, o

Brdspaneybphosplabl dyhed vary Qlike) . Among them, egg yolk

di ol eoyl phosphati dyl gl ycerol, 15

dlesdyhpal ns¢wydaphdsphetidydngl pbesphatidylcholine originated

di oct anoyl phosphati dic acid, didecanoylghosphatidic
g@p@;egg|g@¥by¥§h§§pﬁggqqﬁqyea@paferred. he most preferable

di nyri st oy| phosphatidic acid I pal m toyl phosphatidic_.
e PP R b Botpnadt il oL BrosetBifpia
: tidic . i . hat i di -
S epeaL oA aRIE LIL sl L AbeP SR A ecsc
dipabitt oyt phasphabhy | $ftHR@i c phospholipid include

di ol eoyl phosphati dyl seri ne,
diimyrrii st oylphegbhat ddydgl ynesiclel |

di pal m t oyl phosphati dyl i nositol,
diivpéni b9y bHvsphatidyl 9 hssinod! |

%i%bggg%ggﬁ%ﬂ%&%&g%&ggﬁ%%%&hé,dioleoylphosphatidylglycerol,

T

GicAmr | ai&a&&@%&a&bﬂy&mw@&m diheseAapheBpBatidic acid,
syntﬁetic phosphol i pi ds can be chem cally synthesized

adegr dstoy Ighespiet hidtlc kaoiwh pépadeitoylmhospbat®dic acid,
obt ai ned by purification. .
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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The non-ionic surfactant is exenplified by pol yner
surfactants having a nol ecul ar wei ght of about 800 -
20000, such as pol yoxyet hyl ene- pol yoxypr opyl ene

copol ynmer, s pol yoxyet hyl ene al kyl ether,

pol yoxyet hyl ene al kyl aryl ether, hydrogenated castor
oi | pol yoxyet hyl ene derivative, polyoxyethyl ene
septhiitnel derhwatdivacipel yoxyet hyl ene sorbitol
derivative, polyoxyethylene alkyl ether sulfate and
the |i kee fddre-iphnaspbotipitchrand st beemolni-fiieni by polymer
surfactant as an so enulsifier can be used singly or
aznnfamtRpbe ehatinone Belemilar [ieaght ¢f ghoukl §80 — 20000,

ible t i all i | abl
LR L T T v
SR, 15, PLETER! S1BULOR T AL onfPesner,

A8nelakhy el tBr1ot P xyE@ Uy { Wd)de ket evapl y

about "0.2 to about 7% ( , and nore preferably
amyox@ebhyerabeotrbbtaf Wahivatherei polheyenhghéte sorbitol
synt heti ¢ phospholipid relative to the entire _
cmpostiven palyokyehhptoporalikd ethebottlfgteoandihe like.
about 54w V). 20 In _the conposition of the Qresent

i nvent £BR, PRIFENOBIBHS ratb 06T PPRE M SUEEEFERRY 41T

tegnuﬁ_g?fg%_lrv‘icq%t %nggtedi%:}rilglfggrore)égﬁglrﬁ%xt%%ugfoti\%%t& more

about 9 prefera out o about wt %

MLRAsPr eferiably s80odsib1k0tabast dQQmMe¥ialli available
enmul sifier is often used in a proportion of generally
Zhozbavligido about 15 W% particularly about 1 to
about 10 wt% relative to the an oil conponent. \Water
to be Tbedtotalt hmopniesehttheneeni pdhies imo@ composition of
particularly limted as. long as it is permtted as,

] a
e BAPSCS INeatial, TeIRf AT &RaiPP SR ndicuGeRPRET TR Pt

%@kﬁ%reggﬁgrigéghtggn 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 about 100 wt%.
The emulsifier is often used in a proportion of generally
about 1 to about 15 wt%, particularly about 1 to about 10 wt%,
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

95



10

15

20

25

i njection purpose (distilled water for injection).
When preparing a product other than nedications, it
is not particularly limted. 5 Water anmount to be
used in the present invention relative to the entire
conposition is generally about 40 to 99% (WYV), and
preferably about 55 to 98.8% (WYV). The conposition of

trﬁ‘aeceqf1%§en$nd %\ﬁe%kbﬂﬂléa{hctl%dréfseﬁéffﬂed%a%%' NGater for an
dlsperse phase conponent consisting of the io

i NvenRtive sormaeknddiatsaldd theeeofoanihiacprioedl ug Wwhen
thereof (main drug), the oil conponent and enul sifier
tRr eparéng so P duetbethemiilsinf medicanicore huaff &fi met
agent may be added to an aqgueous phase prior to an
éﬁﬂﬁéF?ﬂ%%&deHBFeﬁay be added to an enuIS|f|ed

conposition afte enuIS|f|ca 15
necossltber aMophi BY S 1Rk s RS SEIBRHTY of

tf@iat§99r€3n¥ﬂé %H€§r8f%éh§HQiQmoﬁnléS&Edyydil99§85u€(Hb to

adjusting the osnotic pressure, an

eyl WPy NgmaupirkiFaraBy taboRithapceo Endssi(lyivng
capability, an enulsification stabilizer for

enhanciimg ddrpostiabohicf twie phesenuligiviengioandan Hee Indepared
may be zo added. Exanples of the stabilizer include,

for Méxanp| e, diSRREFBXPRATR §°€‘P@Pe’é§<a?ﬁﬂsé5té§@o?5| ghe

SRePREHRG o&%%@bd(?%ﬁg%%a@%gbfret 3 RS R €T (main

PR Lor LT T ORI AP eplf 1 20 2a2858b tas to e

sta |zer I's used In an

auBt £ odq,gener al bir 8oy AgeA00day wboldei0% (M \Yqueous
preferably about 0.0001 - about 5% (WYV), relative to

ttheseeptigre tooaposntloificfattiibe presentbd avddati bn. a6
Exanpl es of the isotonic agent include glycerin, sugar
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 exampie,
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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al cohol s, nonosacchari des, disaccharides, am no acid,
dextran, albumn and the |like. These isotonic agents

may be used singly or in conbination of two or nore

ki nds. s Exanples of the enulsifying-auxiliaries

include fatty acids having about 6 to 30 carbon

atons, salts of these fatty acids, nonoglycerides of

the faplyngfddsr Ex@nPLoSAl BBent af RhemRNGh 9088 f aldgar
acid include caproic acid, caprylic acid, ~“capric
aglcbholl8yr hén@ddbhaty 8&S] | & sR@icllar padd tan@ ndckdid) Aextran,
stearic acid, behenic acid, palmtooleic acid, oleic
acighmin| pndl flee dcike,. diteclkel deateniariagents may be used

ei cosapent aenoi ¢ aci d, docosahexaenoic acid and the

| ¥ LYEQANDP e npf&OR gtk yEWOa OF d8OEAI i dSnc ude

al kal i _net salts, such as sodiumsalt and ,potassium
Salt, BRI o4 EPantnyie DARE 1 Bednredhor ndttey
%ﬁ]d%' f’l}é{rﬂgg Satkﬁa@tl l6Z €5 ﬁ(p%a%%n Qbﬁxlr@,_s’tsearl‘%ls’ of these fatty
chol esterol " esters, tocopherol, albumn, fatty acid
adBide , dRbhY@LYALeS deRObY SAGE MRAki-descidler | g abiyEsSs &ff the
fatty acid esters of polysaccharides and the |ike.
Hforeoaneivnat ifentef athe icaripdendastait exdin, apapcydia acid,
20 range (hereinafter, sinply referred to as an |

iGAPSHET 9eld.Compddrdackds amrishéFedtidr Re1pHEdFugcid,
thereof) in the. conposjtion._of th resent invention

PR C RB AT RG BnC L Fe bhdARCEP o0 R | 91 F PG

neti ¢S, L4y bl npat [ u
R A 1 e SV QT A i e Mo
QRbshRe 28 LU W Ma tHY @ ipeel efalby eaboftthd thttg
about 1.5% (WYV). It is also possible to set the
coridensalbfs tineludeeat kakl Cenpdundlta sallt ashepdifim grald and
prodrug thereof in the conposition of the present
iPPFERELWR Y0 tabsatciwymaly apduthsobkary, preferably

about éﬁgﬁp e%b8¥tt§QQ§LJ¥%if§9£S 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
pharmacolecgical activities or kinetics in blood of the
compound, and is usually about 0.001 to about 5% (W/V),
preferably about 0.01 to about 2% (W/V), more preferably 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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preferably about 100 to about 1500 ng, per 100 m of
the conposition. Furthernore, the content of the

i nventive Conpound, a salt thereof or a prodrug
thereof in the 5 conposition of the present invention
can be adjusted to about 0.001 to about 95 w %
preferably about 0.01 to about 30 wt% nore

pE@Qﬁ:fcﬁR' ysoa@ofyg% Qn%fwaﬁpytgbo%t%% tDagR 0B obheyg, 2 J1oTe

total volune the composition. The proportion (w

Opré fraabnyeabbivie 10oMpeUABbuta 1SAlot mgL Opdhero@oth106f athe

prodrug thereof relative to the disperse phase

covnrdsgithgnan Foirkhe omponertheandneentemfl shei énvéstive

generally about 0.0047 to about 24% an%éﬁreferably

apFROUDd047 D talidgrech. avpa PrOdEBApbRTEIGn 18f thhe

present, |nven nis adjusted to 15 hav .

e o8 P a p%ege*wave&ré%raw PoRuBE5Sy £q goout

b1 Bo0apafd JELsDr SLEFRIY an?HBtA%Q)lt RoA00L: S50 wee,
e pH adjusting agent 1s exe y ph osp oric

afdih predebanl £ Aod, 0C1 tid Gragids Bd) a¥ear b a6 dhotal
sodi um hydroxide and the like, with particular

pradfumeent etige wempbe it 26n hydr ochl oric acid, sodi um

hydr oxi de and the |like As the af or enent i oned buffering

agent T%ypmréapny (wiyor §ift teg buysmrivieg Cageaerd can salt
ent isting of foll own

tgkﬁ}&ﬁ P51 Pisper PRteoh aletbue %%mgﬁﬁpsﬁgw}@fe
glfqm t(ﬁecjlﬂ %Jﬁc Icgfrglﬁglll agndaggt éﬁu e1:2§s gg{ﬁéfally

ic acid ospnori c acl car

mb%utdon@ozrglﬁbcla%utb@wl talg pRPREBALBLy %(Ho@lt 8dbPi Cto about
acid, ascorbic acid, mal ei ¢ aci d, succinic acid,

tardtari c acid, glutan1c aci d, benzoi ¢ aci d, aspartic
acid, and salts.thereof 98 (e.g., pptassyunl.sodipnl
etc.), Thadupesiitien exnpleePreaenidenvention is adjusted 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 and 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, glacial 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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sodi um acetate, sodiumlactate, sodiumcitrate,

di sodi um hydr ogenphosphat e, nonosodi um di hydr ogen
phosphat e, sodi um carbonate, sodium

hydr ogencar bonat e, hydrochloric acid, sodiums

hydroxi de or the like. Al so respective buffering

agents may be used in conbination. Particularly, one,

t WO, P, PREEss D f &lddRdmadert s sehactsdeffiomeacRbat® include
buffer, glacial acetate buf fer, lactate buffer,

céddiatre abetbes, anduphdsphaies lmfiﬁem citareepr aﬁeoca:bhny

be used. io As the buffering agent conbi nati ons of é
deedriageaphdsploateyl aopabodben idihadirdyearghaspdiem sodium
acet ate (acetate buffer or glacial acetate huffer %'r ,
(F3PZERT cSATHE VAT SBRRTARIRGESr YT AT CpRfF&r ySOdium

dthellke ref vor used. Concentr-ati nof e
rox1ﬁe 35ét |s§gen2§a rei86c%*xe fferﬁég en&g may

ShQ{i‘Qis 'dCs'i‘h' YordP4 18n1 tE%r%quE.a]:‘l'p}Q MMe, D"t@fs%@%o\ke
about 0.2 to about 50 mM and nore preferably about 5

MM fiferiagosgerfts il epte@ditist iargtragentufSergngaatihDracetate
an al kali conpound to be added for adjusting a pHto
ehufaﬁenredlpetaﬁe thvé feol utitomte 20fFargeret alhosbheveliuffer,
uantlt% lgPH adj usting agent to be blended in an

Ar¢

i frP X1y usREt| and |n a lot of fat
emul sifier conmEr Ci al | ava l e
coanc o o IR G Ar R B fab TR (1D PAEL acia

QQ|%§EEQQlQQ§QEL§QCE§t aﬁﬁngdﬁithECéébé%'ﬁgd%Eakgsﬁuffgr or

thetine of adjusting a 25 solution, it is possible to
adjadst 1t acatutad mRErpk) , buti)i 0 aics i cdbdfd cid sb@il®emctate

the pH as pH easily vari es by an addition of acid or

Al leglth te Thef frif)f endnghageirke iagealtvoplly lwese pH
variation due 99 to an addition of acid or alkali,
neanln%oqqﬁﬁtqq;1p§ gf 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 adjusting a pH to an aimed pH of the solution.

In general, blending quantity of pH adjusting 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
solutioﬁ, 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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conmpound having a buffering action. Mxstly it is a

m xture solution of weak acid and a salt thereof, or

weak base and a salt thereof. 5 The emulsified

conposition of the present invention is not affected

by a generation of free fatty acids according to a

bl endi ng of buffering agent, and it is possible to

constankhYt ke ¢ heiBH,pfatiha iemibahfhgd Heanpesision

at the tinme of high-pressure autoclave-sterilization

byorgice@am Bading & Iaget €fdn &ttdoage . MBItAydingianputitktoke

the buffering agent to be used in a general injection

i solurige af weak sicadnieng 4 grals bhefeei ngpr acekohasqrind a

for exanple, the anmount of the acetate buffer in an

i 731 ttP6KReSHI uti on comrercial Iy available in Japan is

about _js 0. .tq about .1Q0 The conpositi f

t he prEé%ﬁF“%ﬁggﬁﬁgoﬁo?%Pﬁﬁﬁé Q?B%dt?%)pﬁﬁgeﬁge%h§%hé{0n S

AR hEk9p; 0T, kB . id8€according to

conpo§?$?2%§gﬁpgﬁgég%gggﬁ%pfﬁ%gﬁ%?oﬁgﬁgﬁqﬁgﬁgroduced J

R i1@hBahd Yo faradirAggt &géntknewa met hodbaysialretbod

anal ogous 20 thereto. The emrul sification can be

conckiienedly i keep ddweveft pHnle emullsiifyedcammoisiitdor. at tthe

is preferable to disperse or dissolve the inventive

Comso @A dh i gh R assuFer evEooraves SEEdt LR TRy &¥f sFRempnd
onent beforehand. That is, a mxture of (1) a

ail ¢
dfgﬁé?g%“ﬁﬂﬁgﬁx¥%ntaining the oil conponent 25 and the
enul si Ei&(din@n%m a)mttgﬁ ﬂ}{y%ﬂk[{fg?i@mtoabé%§ed in a

thereof or aprodrug thereof is dispersed in water to
Getrral cof@asidn g ¢angé sdd ng ok ammOddVioipe burfEé£d iy

type enul sion. 'The buffering agent can be added to an
agqidous phaseprixample, W0 amvuerubsi the sdetater behifer in
be added to an enul sified conposition )

an injection solution commercially available in Japan is about
0.2 mM to about 100 mM.

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 agqueous phase prior to
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after an enmulsification. The m xture to be enul sified

can be produced by m xing an aqueous phase with an

oil phase or nixing an oil phase with an aqueous

phase. Mreover, s additives such as stabilizer,

i sotoni c agent etc. can be added to any of an aqueous
phase and an oil phase. Preferred exanples of the

rhragrﬁ he%lqlllsq ligggign r(r%t rc]:gg b omd’édsIt%gaF?%?l?l‘fﬁ'eagc&nposition

er ogeneous m xture contalning a m xt ur e ‘of

tg‘&é@ia% @ﬁHQsiﬂbaQﬂ.i!ongonﬂ?ﬁn%@ktu@@ &9 RISl §{ &1ed &An be
addi tive such-as an isotonic agent where necessary

apbduted bleniand; wat aueomnt aitisegwatbhudd eriiinghagentr

in an enul sifying apparatus to give a roughly

emint igidf imedoitnpitaicomithobh cyetbang, PhishecdesapPyeEr,

addi ng water, further  _honogeni zing the resultant

rRAGH RS SPER 3RBISTGRART R SF]FORGC 1898 p&tEr uS2RrRe 2dded
removi ng | arge particles b filter] ans such as

aq i"ﬂyegfaﬁa ?%‘gequlskgh?%e galyr%/(g “n Ot(%l“etl P?%S-évT\Zt er

CONpOSpl L e0rr J1&: 2020 8FBHE | ANEhe®h¥h UL £l Ricd BNREBhdY
heated to ?or exanpl e, about 30 to about 90C,

Eafiiabhy BORoerdQ intOa abotdr BRhebas dhssninee containing a
di sperse the main drug. Exanples 20 of the enulsifying
dpipariat méxtore tdfe téwuhsifidatd,omrnopil heomgmseaitogeheous

m xture containing the aforementigned n xture anpd
VvRrEs ifAgFuden @%‘&Wé’ﬁt PefI2SFParsPhen T @peRs yhere

MO, £oL TS 000 BTN LRI IO JUTBAROLEEK agon:

EL(OHT%m )éﬁl[11§yf¥hlr?gs a% %§a£]lilght_d’ _Qgtigréﬁaxgéu@pﬂ/ the1kiKeed

r renmoving large particles i'n the enulsifier, the
horngeshz edo Bt @Y, Can RecsdBireGt adding avatlelr], t Enktiger

means such as a filter. The pore dianeter of the
fidtogentioibe tseddsslthot exmiplesulaboutuig angpoutsifying
20 pm 101 preferably about 1 - about 10 pm )

apparatus and removing large particles by a filtering means
such as a filter and the like to give an oil-in-water
composition. The aforementioned mixture is generally heafed
to, for example, about 30 to about 90°C, preferably about 40
to about 80°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 Jjetting 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 um,
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In the conposition of the present invention, the nmean
particle size distribution of the di sperse phase
wherein the inventive Conpound, a salt thereof or a
prodrug thereof is 5 dissolved, is, for exanple,
nostly about 0.01 to about 7 pm and preferably about
0.02 to about 5 m In viewof the stability of the
&ap1gngh biodi stLpbutign after admnistration,
the average particle size of the disperse phase
partiche vwher&nposheibnventiheepCospotinthveatsahf the mean
thereof io or a prodrug thereof is dissolved, is, for
eariilcde aboetdis@r@pstion alforhe0d¥spenscamdape eflegrdiny the
about 0.05 to about 0.4 Nm The average particle size
USEEDICA Ve NEORIBBId | @ab?bih thegr@rEaPesd Arofapatfeereot is

ticl i b d h I 5 distri ti d
i e s i EenpLey MErE 18, 3B e B L 58" 45 ¥ fim,
. . part el | ! .
lkgggp@a&%@%{j 'ta%%u%ab.b & ShpetAvalyzer,bassd 4N a

lon confusion nethod as a neasurenent

RIHaBERRLR. oA the RaaNsCan LRy besaystrimamdnharfter
conmposition of the present invention according to a

reeliod sk nawiompe theeav@fadgtheagtnpodsi $iom odf thhed psresms
invention is sterilized and sealed after nitrogen %%;
dhsseaperbitlaghgseds sty invsaténal SPHPEGpdsPiiorthsreot

the present invention is, adjusted to.about 3.7 -
ot PERTRIS TG b SLIMFBPr nb®r i CrTRLF or At
(1928 OT B AR YT Fh O APTRNATLLLON AL 85 AYEIARR 0.4
particle size of the d?sp rse phase particles therein
gearcely vary even after sterilization in an autoclave
etc. or after a long-termpreservation, and the
conposTheé crvdrsget abreicleCarigequead | in tthee sepulSication
conposition of the present 102 invention and a

dofpeahes an saleraghepepiidre gigrobreRd tHetdsf volume

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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which is the active ingredient of the emnul sion
conposition, exhibit superior stability. Moreover,
sterilization of the enulsion conmposition of the
present invention in an autoclave 5 etc. and a
| ong-term preservation thereof do not result in the
production of visually observable free oil drops. In
Qitm_tiwrﬁﬁi d !E%mgbliﬁ)@,r S£ s@fﬂes%é’@ééﬂ Jre aapdod@ifichereof,
in which the disperse phase particle has been
dirsper sedthédlmdiaives hayr afiase ogepas adrdsiandcamgsition,
stable. 10 In addition, since the enul sion conposition
cfxitibet pupseintr istukhlitgn clordeve) sseedlizntginapduthe
3.7 - about 5.5 by adding a buffering a%ent to give 3
aBisé oB PR BT L 1eBnpbsitd BFeSSAt ot SHIT O pH- BT gaé‘toc ave
det erm ned dependi ng on vari,ous, ot her. conditi u
%118”5h%r£&#§5 CEP) RES I Pird Ot 5t AT S Pegbgnégghf% M the

gﬁ%@b&%&gnq; kﬂ%uﬁ?S?QHﬂgnﬁﬁglEhFrééKﬁﬂ.dIBEE?fQBEOther

ven en other conditions that can be overcone by

Ewﬂr@%tiHﬂep&iépér@bgﬁhaék'@artabmataﬁﬁEhaﬁéa,pneSQmﬂqh the
such as the case ere the stability of the emul sion
chmpessti pmses panthiokeaded beed thepéidas, dn eaul Fiayh phase
conposition satisfying 20 various conditions can be
Fepergedonantiepei AGRR e adj ust ment  of pH. The
enmul si on coppasi tion of heggéisent i nvention

r

nor eovel ¥ Pong et rh VAT SHRCEBE TP VO 024
PS5 . u £ .
%%%ggtO%n@érﬁﬁl%ﬁC%sgg%@pag@%rt@h_ psr i diRfutuserof Adut 5.5

enul si on parations. In addition, in

tRe 280UhS é)rbmﬁ_cfléBQﬁif;técﬁéh@ftot Bever &setdbld emensian,
the concentration of the conpound stable in an acidic

rcomges { phot,i cul apkyméhepH maanbievde Cormpiowadd deperding 103
thereof or a prodrug thereof) can be increased, By
@@ﬁﬁpﬁg,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 adjustment
of pH.

The emulsion composition of the present invention
moreover shows long-term preservation stability for 24 monfhs.
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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as an optimal preparation design, optinmal selection of
oil conponent and enul sifier, addition of nonionic
surfactant (pol yoxyethyl ene conmpound (such as

pol yet hyl ene glycol, s polysorbate and the |ike) and
the like) and the like, surface nodification of the
di sperse phase particle, control of the particle size

%%e&ggfQ&§Q§5§%dPQ&S@mﬁ%%EBCE@naﬂgj&ﬁ%ebggéa_By combing,
retentivity in blood, blood vessel perneability and

Hsgbat b male pl-epabacion deeignf | ameiadr yesetelgawibeil
enhanced. Therefore, 20 the pharmacokinetics and
wongbsemt btd enudsifinr, addatioe ofawpdandc wWwfActant
thereof or a prodrug thereof can be inproved, thqyeby
dRabY PRYE tGae] RYTPAWDCHSPAR &F qulé@gE‘Y?%n?m‘-’r]éfco ’
effective adm nistratian_of dr i a ss:si d
epigEorsten g ths Thlorth Bafpbordh GHaSphERE® e8urface

. %&?95&%&15 _oifsltﬂé lecﬁfgt?yefrgs% EHQS& r;%lt@%:‘i%, Ofoh@FHElf the

I'Sease particularly I ntravenous
FAFLNERE ratdcons Yheniidirreenpnase wimblcdei ananttacildike,
range is an inventive Conpound, or a salt thereof or
aepeodiwiryt Her dbod, Silvoe Fassalarineabddippurny migration
salt thereof and a Erodrug 20 thereof have | ow
pexferdnceinor ipélenate (NG thr 680cPF ofRhaMinchi ¢ Thgretore.

ffect d i nhi bit .effect. th ' .
ook AL BULELL O Sl 6L O L o ALk O
Fg?lpog&ﬁm S'stab.(entﬁéré&? ¥ gsﬁggdfﬁa’%r‘éefi San&f lJ.l'mproved,

prophyl axi s/treat ment of sepsis including a severe

$8BSLSy aShabd3n¥ethr@st iy, awARERELn (G 1eadb, teaiddee,
dog, horse, goat, nonkey, human and the |ike) agai nst

eedett ivsealdpiattativundg adidseaseith rf lgrrasbiy effect.
di sease, central nervous system di sease, infectious,

dhysasthe saptlisé 0B heeRROEdARRORT SBRE i RFAFTE L tR¥ER 0P 04

g%gs;g§$$#l( ’C éga %éﬁ%lg%ckg%bgg afggggéq%gk%icularly by an

intravenous 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—l 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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exot oxi n shock, system c inflammatory response
syndronme (SIRS), conpensatory anti-inflanmatory
response syndrone (CARS), burn injury, trauns,

post operative conplication, cardiac deficiency, 5
shock, hypotension, rheumatoid arthritis,
osteoarthritis, gastritis, ulcerative colitis, peptic

Lé!n%eq:hesiflgess elxgﬁléfgg 1%%%5.&'1%8% k?c?xrrheglghn I?déjt'[o%ﬁ%sghock,

aut oi rmune” di séa post- tra ant tissle ure

A tbREBCIAYL, ROSLLALHEIN K dnfimtBey T S hfediskdlieome (SIRS),
acute coronary m crovascular enbolism io

shopkn s aiduge dneds tof Emmertbelyi sexgehsseyndateel (CARS), burn

i ntravascul ar coagulation (DIC) and the |ike),

IS0 her ctrumehr @losapsgm@rve cRrpdifaliapl eegsiac deficiency,
nallgnant anem_a, Fanconi' aneg% dreEanoc t.heni

FRRE eafemqtsenseraﬁm&%lwlf?&%% Eeoa T o
g%%k?i@is, %%En ?gqggg_ gét§98E9§deer, str?Fs -induced

RSur1 -1 'ndepende epatlc por phyria,

%ﬁ%@?@é'éﬂﬂerpabgbﬁ§(§1dié%b%@asgmto$HMU%%|81&@&@%51¥bst—
acute [ eukem a, tunor nyelona infantile and a

teapspRimy tidisgbr £s51 W adndmee j gt inon apy s ehpdlyseia, re
denmentia, Al zheinmer's disease, nmultiple sclerosis,
ver fws FoIE fadaficei emeste &YIrAgary umlstnavaseusenl %Wbollsm,

troph di t 20 di t hy, di al
Shpsk et Q%%%‘éw'aa%?ew&e%?%#éf oAt i ravasoular
OSte QPO ﬁpﬁegn Yrena eﬂ%%o ﬁ?éﬁ?&l &%g&}der,

t|
rac Za 1 n ec 2 na aril a,

bggyﬂfgﬁﬁédyeQBQYsV'ﬁé@idﬂéhv)ah@$§§t'E@%conl s anemia,
radi ati on-i nduced failure, burn, in vitro

teephhoaathepnaef batd e tidh hgpmxasﬁ @@ntapmé OMmaphritis,
spondylitis, osteopenia, bone Behcet's disease,
oshebnfdideirg, fnseliralepgodeet bdbthatiesl ﬂr@ﬁilh?grhﬂrsiependent

Hel i cobactor pylori infection, invasive staﬁ ¥Iococcal
fiﬁﬁ%%ii%nhePaBéFcmwysrlasy%@ﬂ%hn%o&% pes disease,

ShIBLEX Hekeihr Sa il TelRBn YA L BRI, AnEL BRS, ﬁﬁéa%tlle
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, osteoporosis, 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, osteomalacia, fracture, acute bacterial'meningitis,

Helicobactor pylori infection, invasive staphylococcal

infection, tuberculosis, systemic mycosis, herpes simplex
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human papilloma virus infection, acute vira
encephalitis, encephalitis, cerebral neningitis,

i nfection-induced conprom sed i Mmune function,

asthma, atopic dermatitis, s allergic rhinitis, reflux
esophagitis, fever, hyper cholesterem a,
hyper gl ycem a, hyperlipidem a, diabetic conplication,
di I di 71490 |.C P . di iC
R R MR A RREEErPLe, nllBREL
Sheh&Mapli UPYRa 6F WhREARESSHSon SRidIaL H8PR0&NJBRANTH Bs,
i 0 schizophrenia, epilepsy, cirrhosis, hepatic

f andephalithst addwebrangmaainyial vyl anfdesease,nduced

di al ysi s-induced thronbocytopenia, acute ischemc
cerrbiodlisgfopiresae faegtéoreraithal t REoRboslesmatisnger
nmetastasi s, ,urinary bladder cancer, manmmary cancer,

VRS9 Co BRERLEES o REARX IR Eer Fe st MYESEancer,
0 i ncer I i C s vicel.lul ar
Ao S e B DEL AL T ARG p s BB M e

NBdaN2AL i BB) aQiBet 1 HOdGKA D' Bi sdiseCag Lab it HRUGKPAChy,
| ymphoma, side effects of anticancer agents or

i dimabrittiy eetinddatagengsuadngaytsticabt ony arttbridrehbi ée.

In addition, the conposition of the present invention

| sy stEQigs efpilts sy vaheraht it orgpiagéndamdgd Rosognas
"TLR signal' nmeans an optiqQnal Toll-1ike receptor

tFEHEOPREPRR @ SRIGRRFYL oCLTTRARIS - aDBPRY Hgi f! Uds efRgFable
4 f . t .
{aﬁ%{é&%@sevﬁv&ﬁ% 6508 a%la;i&gs%sim%g@ﬁ?urkgag:on%éﬁg?gﬁ»ﬁla,

0
of microorgani sm an npl és I ncl-

ko $5gR&hi d rReH-asi O IQUIRCTER éeltébrELlRtikgomeésis,

The inventive Conmpound, a salt thereof and a prodrug
tdweiceal mbaverd Gw,t axligaty wikdiderTEEhsegnalarmaiybtbncyr,
effect, and since it controls an inflamatory

neEdirdner cexcirads c@ceandé@korc yeokene prafduict icepcer heovarian
conposition of the present 106 invention is useful for
Ty aRT YT H St FBRPSBf RASELSeduLar pulmonary cancer, non-

parvicellular 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 optional Toll-like receptor transmitting a signal to
induce a biological defense response by recognizing a fungous
component or the like of microorganism, and examples include
generally 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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causi ng the signal variation, for exanple, organopathy
and the Ilike. In here, the organ refers to each
systens of central nervous system circulatory
system respiratory system osteo s artho- system
alimentary system or kidney . urinary system The
conposition of the present invention is useful for

p{&@?ﬁeheé' 84 t\fseeéftlﬂe L - Of - §01,1QWk 0 £l S6RTRS e aNSELh Sk

TLR signal variation as an inhibitory agent of TLR

S¢4ﬂ§ibg (e cieyanakabesviis Fyst eRufbhsgaseghfibpathy and the
neur odegenerative so di sease (e.g., geriatric

deirkent | By bélrzhekheroyati sedses Bowrch sgyhemoms, central
Par ki nson' s di sease,. Creut zfel dt-Jakob di sease,
ANFTOREpAY L Fhi FAFCHAR S SYSItER0STRSPIdiakI9&Y | %\f%ﬂ‘ﬁmr osteo-
neur Q nervous dIS ger at the_t

of %ﬁ§$§ %YSEﬁﬂ&nﬂl&Pegb?%%r%%ﬁtegé ﬁr rova§€ﬁf¥  Systen.
| nsuf f)ﬁﬁé e&q%ao%l:i%hoﬁ fq_rh%bpglesé'ét M %%tlbﬁnls qgsge@ﬁﬁalfor

hermrr age, rain arteriosclerosis an 1k

z&a#IEV€HEd%ﬁEnﬁoéﬂ ﬁdﬂﬂ&ﬁingsﬁﬂéﬁﬁéﬁs @Eused by a TLR
encephalitis, or cerebral paralysis, (iii) nmenory
diigarndevariarigpn ageanatnhibidergntgent amdsdRayigorl t he
IikeL particularly, Alzheinmer's disease, 20 (2)

ci k& |%ar¢rryllsy§r*ewajuss@a§@ fisgassdidm eegy?fbﬁ%?@sr%f—ve
acut e ?cardlal i,nfarct]| unst

gfle an |nad Down” s
Mlﬁsase( $99 pedtphaF&ic el“?ﬂ ap- \7e a?%%age
(gryn ROSts r%&fn%@ﬁfx aféeeafs\ee%&eatéfg&é‘tmgeugzlsease,

ast

unin coronary ~angi opl at her ect ony

@Qgeiroﬁﬁfﬁnsﬁynéqeﬂgﬂéréﬂ §dﬂér351blKfﬂaHéﬁiEQﬁDSIﬁburopathy,
(iv) post-coronary-artery bypass surgery restenosis

Err. post ¢iintrerventi ohs@fdent er therijieercefl carebryl vascular
(angi opl asty, atherectony, stenting or the |ike) and
Ihisasder sig-genry ceégbé%woyla(rwlysvg% neyheyep as cerebral
di seases such a%EPg7 cardiac infractio

ﬁngFR%pnx\ﬁqgf u?ﬁ?ﬁﬁﬁ ge, rain ar erlogcTet031éjand

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), stent placement or fhe
like) restenosis, (iv) post-coronary-artery bypass surgery
restenosis (v) post—'intervention of other peripheral artery
(angioplasty, atherectomy, stenting-o; the like) and bypass

surgery restenosis, (vi) ischemic heart diseases such as
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intermttens (viii) apoplexy (e.g., cerebra
infraction, cerebral enbolus, cerebral henorrhage or
the like), (ix) lacuner infarct, (x) cerebrovascul ar
denentia, (xi) 5 arteriosclerosis (e.qg.,
atherosclerosis or the |like) and diseases caused by

this (e.g. ischenic heart di sease such as cardiac
| Bk aseld %fggcw a8 N G G TS 9\1@§Cug@{i>d'c§sgaf§atio
as brain rnrarctiron  cerebral a pop

| i k€drmitlothk) (681 apodebikei BNGY., (céwab}a@ramﬂtaem@m,

(xiv) so arteriosclerosis nidal developnent (xv)

t be st feabohiis OMerebxdil ) hdypoiterei on, tiaViiike)shotk)
(xviii) vessel enbolus caused by shock (e.g.,
dizssemmanddrent r asegbrbrovoaguilaat demetiag) (%80 the
like)], particularly arteriosclerosis, (3) respiratory

d?%“e%%‘é’sﬁl%ﬁﬂ%t (19 -di SEPRESINFFRSOAECT 182 d2fFP afRTy
Tglleégs eglsed ﬁﬁqgrgsena’ p "9”'§%%§H‘H¥%Qa§£ such as

nf'ect’ on, BFo%C Cof the T
aééiH&acSXﬁEQF&Qhﬁ?Qﬁ?tkéribiét'éhd’E%HHB£&wéB%%1ar diseases
ost eopor osi s, Ost eonml acia, osteopeni a, osteo-Behcet's
désase behihhentddkalionpar¢écadmaiil ypapléxy tdrs the like),

rheumat oi des, 20 (5) alinmentary |Iiver, gall.bladder,
amdipawaméascs@@ﬁknﬁendyseé&iﬁ#hﬂanghathméaccwﬂuw
gastritis, peptic ulcer, cirrhosis, gatlc fallure

haelbfaet%qsgieeqa%}%eyaqlt figvel%fr?ate (¥¥} sthipmiuge fprRRfton,

t. I t kid
Dk Bk et AL SR bRy S bR Yeaucea
tém%clkl kel g ordfs@zﬂaﬂg%mrﬁfravagéslaﬁl é&,a;%qgtwﬂl thIc)

organ fallure he conposition of the

FreseRt 15 RYENS |pQﬂfﬂ1%umS§f.jd| a&@érﬂb@&&ﬂ&dsﬁ@ and/ or
treating infections, and particularly a sepsis

(sever eesEpSitOryl @8seasm| Mesgioryany pditdihyressusgadyne

TLR signal varjation as an , ,
respiratory failure, pulmonary emphysema, pneumonia, bronchial
infection, bronchiolitis or the like],

(4) osteo- - artho- system disease [arthritis rheumatoides,
oSteoporosis, 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, ulcerative colitis,

(6) kidney - urinary system disease [nephritis, renal
failure, cystitis or the like], or combination of these
diseases (multi organ failure, etc.). 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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i nhi bitory agent of TLR signal. While the dose of the
conposition of the present invention may vary
dependi ng on the kind of the conpound s stable in an
acidic range (particularly, an inventive Conmpound, a
salt thereof and a prodrug thereof), age, body weight
and condition, the dosage form the node and the
per.i . i Di i Qn, i s 29l & Rean
oaheidi Ry SREnRGTH HIEELE 200 et peERTLE |
UL Qo0 dgerBbout TR0 1YKY, 1o nmore preferably
about 0.1 to about 100 ny/ kg, nost preferably about
0.1 t owabbeittHe0 dogtkgf tared cpapbstular lof abeuprdsentt o
about 30 ng/ kg, as the inventive Conpound (laa) or
(Ireentpen matayvany deperdiomt oRalfhagkindfsitée( aempiund
wei ghi ng about 60 kg), said dai ose bequ3 lLven

[

) kg Ly
2FenBusl y2Gtd i at2BAge Qﬁrﬁﬁ?9f§r2¥Ve?%ll%xw iLgRs Compound,
durj day.. Al ternat j el c i,
aadrﬁaﬁi%s }é?]é%Ofbyangnai ﬁ%#%@e%ggggra??%’ b%e'i g,egg, ‘?r(gt et%/ and

AorQYE S8, thad Rshg¥efoddi lthedas8e NBYd theSpblicd st tve
an excessive dose nay be required since the dose nay

Vi nigepeaibmg ienmuay i fuis dxacpoes bs girsgaddgdadovd.- 01
20 The conposition of the present invention, for

exampbet 10eh nige kas epretrrallveabPyt wp tH &odrhgubt Hit mg/kg,
than the inventive C@gﬁound oaciﬂaalt t her eo ggef%rably

P& B@etfﬁ%?‘ké]df abplE | g tail?glu a9/ G g OS5
%%gﬁ%gp?gﬁ%g gggq% %Be?%ggég%&bggagﬁﬁxﬁﬁgy¥ §b§§Lt1_0 to

a prodrug erel narter

ki BBSng Acde R ik ¥nd&favcedohfodsd & 1e@DbRAlION per
rug) are, for exanple, antibacteri-al agent,

anty fiungapavgent hakong si evegisdal (adtit nidiaymmgorpodt U kg),
steroid, anticoagulant, platelet aggregation i
issiidbiboty déweidedhyt §Evar0gndmagenPRRinoddaitapBfe or in
antiprotozoal, antibiotic, antitussive .

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-steroidal antiinflammatory drug, steroid,

anticoagulant, platelet aggregation inhibitor, thrombolytic
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and expectorant drug, sedative, anesthetic, antiulcer
drug, antiarrhythmc, hypotensive diuretic,
tranquilizer, antipsychotic, antitunor drug,
hypol i pi dem ¢ drug, nuscle s relaxant, anticonvul sant,
anti depressant, antiallergic drug, cardiac,
antiarrhythm c, vasodil ator, vasoconstrictor,

n¥$oten5|ve d&ﬂﬁ%&égflégglﬁ¥o%%§héf cgﬁglblﬁﬁEbnaéﬁﬁﬂﬂd551ve

vitamn er apeutl C agent for

A A dybbSroraH idrRgUNMBLd Lo i Nt hassfmatics, ahbenapetitdrag,
agent for io pollaklurla/anlschurla t herapeutic agent

faott ialrepi ehmiter Mypotessitderiapetice agentuifiorenl | ergic
rhinitis, hypertensive drug, endotoxin-antagonist or
&nﬁuﬁ@@dyotsa4uﬁﬂtltumens¢nugn durp R lamwc drgi oriste
i nflammat ory nedi ator actjvit antib
umaaqaptr Gk B g ed AL GHeREP VY, TS FRRPETBers.
ti-infla medi at o vig 0
J&.ae T AR AT o S AT B %ovﬁ%?%“t?l%%%%

tegglvet§§ﬁ¥%t1%ntbQ@Q&fﬁBéﬂlca@§H§; aptifdn@alic, vitamin,
nt, non-steroidal antiinflammatory drug, steroid,

afﬂﬂaaﬁagaéﬁﬁata%,t BReladeaitdrce agpnef smkirehrSpiesi fi c
exanpl es thereof include the following. 20 (1)
antdilrhetmatat, agenastiimatid,f 4hgragestid aasnki 26T e,
sul fi soxazol e, sul fanononet hoxi ne, squanEthlzoIe

gwlalféséur%%/p%msaahﬁélasu FRAFARSHEA G IR IS nd CAnd tOPHS

2 i b
G“atb?bgm>"rﬂ Fan Q‘?r"f‘a%nén;tr Zf?%eg'lé%%&‘glg:emhlg@tkg Xi ¢

213)’ er éﬂgi'@e @J.J}?;X@ﬁaatoiﬂﬁéfdt%@ﬁi& tosilat@body, signal

['oxacin drochl oride, | onefl oxacin
wn%@hb@mda,nrﬁmrctkpxmmltb}ooffl fi Haedatoagdmedibator

l;!ﬁiv1ty, antibody to inhibit inflammatory medlator 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, sulfisoxazole, 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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<3> anti phthisic isoniazid, ethanbutol (ethanbutol
hydrochl oride), p- amnosalicylic acid (cal cium
p-am nosal i cyl ate), pyrazinam de, 5 ethionan de,
protionam de, rifanpicin, streptonycin sulfate,
kanamycin sul fate, cycloserine and the like. <4>
anti aci df ast bacterium drug diaphenyl sul f one,
r% é?B%a ip gggigﬁg 1hike. <5> antiviral drug 10

oxur |ne aci clovir, vidarabine, ganciclovir and
thQ3b|g§tlpﬁg§13gat|-Hlv agent zi dovudi ne, di danosi ne,
zal citabine, indinavir sulfate ethanolate, ritonavir
andsbheatidke ettzmbanti s@ithenhet @l erydochBorade i bipot i c

tetracycline hydrochloride, ampicillin, piperacillin,
RIHTEPRd LAyl b?éiré-aicl(ﬁalGKJ&H‘EIPd@WEPﬁathMa&@MCPWaZlnamlde'
tobramycin, amkacin, fradi si,som Ci

t%"thrlé’c?ﬁw%e Pr%h?f‘éf‘f%%yc%fﬁ SPLEGh| (HRRESBY PAR, Sulfate,
%&%‘g nsulf% | CLULY Dy e Q) P Bﬁr@ﬁé'i'}{é ticarcillin,
cep n, a

phaprrin, ‘cep oridine, cefaclor,

CeQ@Q'5%%ibc1%%%EﬁxéégﬂgiluﬁeﬁﬁgéOXI| cef amandol e,
cef ot oam cefuroxine, cefotiam cefotlan1hexetll

cetiiapixénxg sa€bhe, cefalipiicin eed difeondkepi boxi |,
ceftazidinme, cefpiramde, cefsulodin, cefnenoxine,
cefpodaxiiv rplolevd| , 25 cef pi ronme, cefozopran,

cef epi me, cefsul odin, cefnenoxine, cefnetazagle,

Ceﬂﬁ?%ﬁﬁg yggﬁogpﬂpﬁov%%ﬁkﬁﬁﬂgfg?éﬂ%, g%ﬁ%ﬁﬁ%&&ar and the like.

fl xeﬁh_%%gang , cefotaxinme, cefoperazone,
ceftl zoxime Xa actam thienanycin, sulfazecin,

aztf eonANY, aidahdsidd, AeEePhniH, i%@EHEViB,sulfate
| ankaci di n- group anti biotics (J.

ethanolate, ritonavir and the like.

<7> antispirochetele

<8> antibiotic

tetracycline hydrochloride, ampicillin, piperacillin,
gentamicin, dibekacin, kanendomycin, lividomycin, tobramycin,
amikacin, fradiomycin, sisomicin, tetracycline,
oxytetracycline, rolitetracycline, doxycycline, ampicillin,
piperacillin, ticarcillin, cephalothin, cephapirin,
cephéloridine, cefaclor, cephalexin, cefroxadine, cefadroxil,
cefamandole, cefotoam, cefuroxime, cefotiam, 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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Anti biotics, 38,877-885(1985)) and the like. (2)
antifungal agent <1> polyethylene antibiotic (e.g.,
anphotericin B, nystatin, 5 trichomycin) <2>
griseofulvin, pyrrolnitrin and the |ike <3> cytosine
nmet abol i sm ant agoni st (e.g., flucytosine) <4>

i m dazol e derivative (e.g., econazole, clotrinazole,

' s Pt n <
?}ﬁ%@&ﬁ? g%rlva I've (elgﬂg%?%%ﬁhgggﬁg Qﬁ?#%%ﬁ%%?o?i
aARL B LANRAYRH, 877-885(1985)) and the like.

[2-[(I R 2R) - 2- (2, 4-di f| uorophenyl ) - 2- hydr oxy- 1| -

nmet ()| ad+{ikhda 2 agehti azol -1 -yl ) propyl]-4-[4-(2, 2, 3, 3-
tetrafl uoropropoxy) phenyl]-3(211, 411)-1, 2,4-tri azol one
] <6> meilyeakbeenc aadiibiderd viride (aélpgotﬁrimprﬁ,hmY)statlnr
is <7> echlnocandln derivative (e.g., caspofungin,
nFERFRARYISA™)  ani dul af ungi n) and t he i ke. (3)

non2§t§r0|gg% ant;gg?bg Hri% gnggtﬁcg&_glnophen

phenac I'ne, antlp ri

M gr3enkPero Sl rrdé%abe”ﬂﬁﬂaéﬂt%g%ﬁhgt [y en%ﬁhey@&éﬁxe)
di cl of enac 20 sodi um | oxoprofen sodi um

phenyl biiazosie; derdoseihacien g.i, bapssd s5le ket opriieiple,
napr oxen, oxaprozin, flurbiprofen, f enbuf en,
priegroprzoflennitract,abefipnezolpi rdregbeazelal am de
hydrochl ori de, zaltoprofen, gabexate nesil ate,
caﬁégtéfla?ﬁ%ﬁIdﬁFévaEEY%uﬁﬁ:gtlﬁluﬁ?ﬁ%ﬁﬂaﬁ'nétraconaZ°1e'

PEAEneSl syl NRRZONE, 25 DEREBOIBNANG) -2 hydrowy-1-

opurin

hy&!Hyianat ey - §Oﬁ'4w9r§§£bf¥i%}1§,pﬂ3?&@m@€[4 (2,23, 3

hydr ochl oride, 'salicylic aci F opi ne, scopol ani ne,
nogiMmeorpet sy @henly ev-a3 @hanal) -~ 1ket optifsdl one ]

napr oxen, oxynorphone or a salt 112 thereof, and the
| i Ké> thiocarbamic acid derivative (e.g. trinaphthol)

<7> echinocandin derivative (e.g., caspofungin, micafungin,
anidulafungin) and the like.

(3) non-steroidal antiinflammatory drug

acetaminophen, phenacetin, ethenzamide, sulpyrine, antipyrin,
migrenin, aspirin, mefenamic acid, flufenamic acid, diclofenac
sodiﬁm, loxoprofen sodium, phenylbutazone, indomethacin,
ibuprofen, ketoprofen, naproxen, oxaprozin, flurﬁiprofen,
fenbufen, pranoprofen, floctafenine, epirizole, tiaramide
hydrochloride, zaltoprofen, gabexate mesilate, camostat
mesilate, urinastatin, colchicine, probenecid, sulfinpyrazone,
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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(4) steroid dexanet hasone, hexestrol, nethimazole,
bet amet hasone, tri ancti nol one, trianti nol one
acetoni de, fluocinonide, 5 fluocinol one acetoni de,
predni sol one, nethyl predni sol one, cortisone acetate,
hydrocorti sone, fluoronethol one, beclonetasone

di propi onate, estriol and the like. (5) anticoagul ant

hepardJ¥, SQHl Ue SQgum citrate, activated protein C
tissue 10 factor pathway inhibitor, antithronmbin I11

daluepatésroispdi um  warfarin potassium argatroban
gabexate, sodiumcitrate and the like. (6) platelet
aggesgatimsdnehi bexest mdagmekhsoriialy, behghethasone,
I cosapent ate, beraprost_ 1s sodium al prostadil,

th Bt aPhendy dirdERCaRP HNe FERLERIESA |fiyecinonide,
dipyri.damol e and the like.. (.7) .thronbal yt.i [

OB RRTE Fbkdde: SuiPiac ey EEeth ftone.
(&)rsrygHROgDA] AL Ok 400 CY G QRRN | B1ud AGRhbY e,
gusperinus, azathioprine, antilynphocyte serum dried

BHd1onat 8dohdMiRGLOBNALE), esRbAr OpOiRid Nike.
colony-stinmulating factor, interleukin, interferon

and5t hentidoagull®ht ant i prot ozoal 25 netroni dazol e,
tinidazol e, diethylcarbamazine citrate, quinine .

hy BeBeRibriodd umgus el sditrate. stk itieder REOtey ™y §) tissue

R RS 2 SR B E MBg iyt
QEQ%@QQBepo{gégﬂ%RQCQQSQ{E%HQ%QSQQQE§até§Q§£ﬁhﬁr@ﬂ@%ate and
the like.

(6) platelet aggregation inhibitor

ozagrel sodium, ethyl icosapentate, beraprost
sodium, alprostadil, ticlopidine hydrochloride, pentoxifylline,
dipyridamole and the iike.

(7) thrombolytic drug

tisokinase, urokinase, streptokinase and the like.

(8) immunomodulator

cyclosporin, tacrolimus, gusperimus, azathioprine,
antilymphocyte serum, dried sulfonated immunoglobulin,
erythropoietin, colony-stimulating factor, interleukin,
interferon and the like.

(9) antiprotozoal

metronidazole, tinidazole, diethylcarbamazine citrate,
quinine hydrochloride, quinine sulfate and the like.

(10) antitussive and expectorant drug

ephedrine hydrochloride, noscapine hydrochloride, codeine
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hydr ochl ori de, ephedrine hydrochl ori de,

nmet hyl ephedri ne hydrochl ori de, noscapi ne
hydrochl ori de, alloclam de, chl ophedi anol,

pi coperi dam ne, chl operastine, protokylol, s

I soproterenol, sal butanol, terbutaline, oxynetabanol,
nmor phi ne  hydrochl ori de, dextronet hor phan

p%hos%ﬁgggi d?ihapc@é%%ggﬂﬁ o Sl ﬂsagoriyoepm%qsfref phan

pentoxyveri ne

CH§J§@€§109£@£eQ%ﬂQBrBMQrK&Hﬂd&%ﬂgﬁld@eG%Qﬂ@h@bﬁedrlne

guai f enesi n, ‘br onhexi ne hydr ochl ori de, anbroxo
hyeirechl ori e, ricecapehy | loystoehheridd hydlloydbnide,
hydrochl ori de, carbocysteine and the like. (11)
sedarhediandor p)n@nazrn@awmo@hﬂewwtlmen oBFﬁ*'eOkylol
sul fate, phenobarbita bar bi tal, anobar bit

pEIRPERARBPRSY , Sfébtlﬁ%%iemtaelr PYGaT - t%yaﬁiﬁg?n%lddﬂ?ﬁiphine’
;dfocgggr S%% %Egﬂéthorp a%zﬁggp%b£§%fﬁéazgkgﬁ%don

tr1azo Tunitrazepam uréa ora

hﬁgﬁﬁkﬁloEIdéﬂ %ﬁ%@m@?ﬁhéﬂnﬁﬂag hE@e,!ﬁiﬁ%plﬁigE hibenzate,

anesthetic 12-1 cal anesthetic cocaine
ipéiit@&pb@fixﬁe cifraeaj neldnedizaohl pydas;hilldrddeai begzonatate,
di bucai ne hydrochl ori de, tetracai ne hydrochl ori de,
repiifaceas e, anmheshh©rhxﬁ;OCb&er@%euam?n?yéﬁobh¢QQQh%§rlder
oxybugrocalne &¥drochlor|de et hyl am nobenzoate

%é?‘h%’)nean BHE FYREineBYPTOCoxelte, Gprbocysteine

ane E g s1> i nhal ati on anesthetic (e.g., ether,
%ltrous oxi de, isoflurane, enflurane), <2>
|n359ygﬁgg§l§gesthetlc (e.g., ketam ne hydrochloride,

chlorpromazine hydrochloride, atroplne sulfate,
phenobarbital, barbital, amobarbital, pentobarbital,
thiopental sodium, thiamylal sodium, nitrazepam, estazolam,
flurazepam, haloxazolam, triazolam, 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 like.

(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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droperidol, thiopental sodium thianylal sodium

pent obarbital) and the like. (13) antiulcer drug

nmet ocl oprom de, histidine hydrochloride, |ansoprazole,
s netocl opram de, pirenzepine, cinetidine, ranitidine,
fanoti di ne, urogastrone, oxethazaine, proglum de,
oneprazole, sucralfate, sulpiride, cetraxate,

%?%%%Q?%g},g%?%%éﬁtaltgﬁﬁﬁﬂpn%higﬁ gﬁ®o@@ghn and the

rrhythmc 10 <1> annel bl ocker
(Fer@oba@ui i i @G PROCRi AN de, di sopyrami de,
aj mal i ne, |idocaine, nexiletine, phenitoin), <2>
( 3{bBbckeriufleeq. dryg opr anol ol , al prenol ol , bufetol ol
oxprenol ol , atenolol, acebutolol, netoprolol,
bi Bepr@l Wironigendel Hiidiggr hedrethlogiger nbi»ioPrezoLsr K
channel bl ocker am odaro <4> Ca, channe

BleSoRspPPYanife, @é?ﬁ%%ﬁﬁwerdiCHF*Fgf%J}ﬁefaﬁ&“fﬁéd“ref'ke.

Q%é%tgxgggﬁgg%%%ﬁgkgﬂgthﬁf%%é?%?%%ﬁlér lg&93¥g%meprazole,

clonidrne hydrochl'ori de, _ thiazi de,
thicehh esfet Nagidede f WasREe, getdane)i e1acbkh,
bunet ani de, nefrusi de, azosem de, spironol actone,
pepassohk) Gausergabedid ranaint-epehike am | ori de,
acetazol am de, D-mannitol, isosorbide, am nophyllin
afd4t hentisdedytPBi¢ 16) tranquilizer di azepam

| or azepa oxazepam._ chl ordi azepoxi de, nmedazepam,
oxé&%ﬂé%{ymépﬁiéz Akercl Bt F az ePHMIBPEmaR EPHmRaTL A,

ehisz8l 8 ad,| WdhazeRam 1 fvdroxyzi ng and shhe Likereohhy,

<2> B-blocker (e.g., propranolol, alprenolol, bufetolol,
oxprenolol, atenolol, acebutolol, metoprolol, bisoprolol,
pindolol, carteolol, arotinolol,

<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 canrenoate, triamterene, amiloride,
acetazolamide, D—mannitol, isosorbide, aminophyllin and the
like.

(16) tranquilizer

diazepam, lorazepam, oxazepam, chlordiazepoxide, medazepam,
oxazolam, cloxazolam, clotiazepam, bromazepam, etizolam,

fludiazepam, hydroxyzine and the like.
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(17) antipsychotic chl orpromazi ne hydrochl ori de,
prochl orperazine, trifluoperazine, thioridazine
hydrochl ori de, perphenazi ne nualeate, fluphenazine
enant hat e, prochl orperazine nmaleate, 5

| evonmrepr omazi ne mal eate, promethazi ne hydrochl ori de,
hal operi dol, bronperidol, spiperone, reserpine,

clo rani i rochl oride, sulpiride, zotepine and
0 T g

t he 't unmor drug

6- Qi hbRs LatehyheasPrme), f prBghldQlerabl goycin,

10 nmet hotrexate, actinonmycin D, mtonmycin C

datmhfiridpet s B n@drihdey e daz i me doairoichbst &id ,n pecpheosa zige
ar abi noside, fluorouracil, .

t e ¥ethedr 6L upyendzifleuenautizatid,, ppeehbarpdrazipentetrate:

| evam sol e, bestatin, azinexon, glycyrrhizin, .
dbXEIBITENAZ YIS POP T oRE OBt P BP cf FERRAGERPSH | de,
1]:§a]po| ee?:%gh_n Q}ydr oe%:qldg_rll de iéP%%ln%rjy%%?e 'lnfe‘r’,lt Sloca ramine
viticristine’ sultate, vi nBlg5tine sl ta e, 1rinotecan

hygiREtIAibSde, GRS PhAEE neMBh@NE AN ke .

busul phan, thiotepa, procarbazine hydrochloride,
ci Spbat amt i Az@irhidepgi ne, mercaptopurine, tegafur
carnofur, cytarabine, nethyltestosterone, 20

t esbo8t E¥-trid oprepeontaabameyl btmididd odnahi ¢rr¥cin,
nmepiti ostane, fosfestol, chlornadi none acetate,

IRUIRGFERR he ackttarenyChsRr dHTP e at e HPOFHB Fike.
%%%#ﬁ%&%?éiﬁ%%%%ﬁ%&%%% gng;&R&%&%heegggginoside,
pﬂ%\éomgQer)ﬂﬁ%$BEPBPQﬁna§-%1QQQsma&m@r mMicBubhil,
38, 2792- 2796 (1990)), pravastatin, sinmvastatin,
pralieah, bevzadiduiatl epes€dt gl idziakeon nigiomylrrhizin,
chol estyram ne, dextran sulfate sodium and the |ike.
Idgcorubicin 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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(20) nuscle relaxant pridinol, tubocurarine,
pancuroni um tol perisone hydrochloride, chlorphenesin
car banmat e, bacl of en, chl ornezanone, nephenesin,

chl orzoxazone, eperisone, s tizanidine and the I|iKke.
(21) anticonvul sant phenytoin, ethosuxi m de,

acet azol am de, chl ordi azepoxi de, tri nethadi one,

caggegﬁﬁgﬁhggreggg arbital, primdone, sulthiane,

sodi umval proate, clonazepam diazepam nitrazepam sO
andrt Bendi Keubbedra Aitd, dppnes samtun, Mtpl a8t Nsone

cl om pram ne, noxiptiline, phenelzine, amtriptyline
hyairechl oridis, chdprph@tegdimealrpdnatdd draicdefen,
anoxapi ne, m anserin hydrochloride, maprotiline
rpdioseREarey, Mephspepini Ll orZayd%et nEPFEI BT,

t razodaone q%gr%%hlg['de and the like. (23)
dritaeRfAaRgi UGG F%ﬁenhydranine, chl or pheni r am ne,

g{gggLigﬁ%@oﬁgulsgggodiIanine, cl em zol e,

pyrali ne, nethoxyphenam ne, 20 disodium

Cr gHRAL YERH, Eethb8kimdite, LERLAEOBSILdlTERXSADN zepoxide,
i budi last, ketotifen, terfenadi ne, nequitazine,
az€hashbhaeone e piarbshé Hepiezagphehobydy ot opicdeidone,
pranl kast hydrate, seratrodast and the |ike. (24)
carldihdemep g BhbRoOeFPhELonpErRYhy|Jigizepam, nitrazepam
am nophyllin, etilefrine, dopam ne, dobutam ne,
F&o5a/ htke-ani nophyl 1in, vesnarin, anrinone,

et RS Gt GOSRECF St ooi de’ C. G st ophant hin and the
ligﬁipréﬂfﬁe, clomipramine, noxiptiline, phenelzine,
amitriptyline hydrochloride, nortriptyline hydrochloride,
amoxapine, miénserin 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,lterfenadine, mequitazine, azelastine,
epinastine, ozagrel hydrochloride, pranlkast hydrate,
seratrodast 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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(25) vasodilator oxyfedrine, diltiazem tolazoline,

hexobendi ne, banet han, clonidine, nethyl dopa,

guanabenz and the like. (26)vasoconstrictor s

dopam ne, dobut am ne, denopam ne and the like. (27)

hypot ensi ve di uretic hexanet honi um brom de,

pent ol i ni um necanyl am ne, ecarazine, clonidine,

di | tJsazemsodi f-2@-pi ne and the |like. (28) antidiabetic

drug 10 tol butam de, chl orpropam de, acet ohexam de,

gl idgfeiameale diltdbaga) e azatanbpsesxapaldiest dvgmethan,

troglitazone, glucagon, glymdine, glipzide,

pREPistimen, Nt odena, FeeRaRenm aaddthaelike ke. (29)

antl ?rcotlc zs .l eval | orphan, nal or phi ne, nal oxone or
V?ﬁ&?&ﬁfr&ﬁaofhe like. (30) fat-soluble vitanin

n [ n d,retinol
pal tEl é?lgé C@g\é\%g %nvol\étagl?ng% ‘B?l? t%% lﬂ)g%'m and D5
20 (s3y Hyﬁéﬂgdglﬁeadi@gg@nﬁrol f 3-tocopherol,
y-tocopherol, 5- tocopherol, dI a-tocophero
nlmekamGManiﬁm Wwirbata, Kp&mﬁdmmdiuﬁl,mKEamj@bmﬁné,Kécarazine,
<6> folic acid (vitanin M and the like. (31) vitamn
dekaniginge Pbltigrzieousndéedimimey esdotheyikiddi-ns, for
exgng} vitam n D3 derivatives such as

a?ﬁ?%ﬂhipéEéFc?¥%ﬁ(ﬂ 2, 5-
hyq %ﬁ%%ﬁ%xﬁﬁ?kﬁié?ééggfq;d% hydL Oy ho'%%alﬁiiégﬁgla%ﬁge,

vatrves suc

E%dia%ﬁﬁﬂ&eﬁréﬂa¥yo%bteEﬁ&lé@é&at, troglitazone, glucagon,
glymidine, glipzide, phenformin, buformin, metformin and the
like.

(29) antinarcotic

levallorphan, nalorphine, naloxone or a salt thereof and the
like.

(30) fat-soluble wvitamin

<1> vitamin A:vitamin A;, vitamin A; and retinol palmitate

<2> vitamin D:vitamin D;, D, D3, Dy and Ds

<3> vitamin E:a-tocopherol, PB-tocopherol, y-tocopherol, &-
tocopherol, dl-a-tocopherol nicotinate |

<4> vitamin K:vitamin K;, K;, Ki; and K,

<5> folic acid (vitamin M) and the like.

(31) vitamin derivative

various derivatives of vitamins, for example, vitamin Dj
derivatives such as 5,6-trans-cholecalciferol, 2,5-

hydroxycholecalciferol, l-a-hydroxycholecalciferol and the

like, vitamin D, derivatives such as 5, 6-trans-ergocalciferol

118



10

15

20

25

and the like. (32) antiasthmatic isoprenaline
hydr ochl ori de, sal butanol sul fate, procatero
hydrochl ori de, terbutaline sulfate, trimetoquinol s
hydr ochl ori de, tul obuterol hydrochloride,
orciprenaline sulfate, fenoterol hydrobrom de,
ephedrine hydrochloride, ipratropium brom de,
OX|tr brom de, flutropium brom de, theophyline,
ngy*g%%1 di sodi um cronogl ycate, tranil ast,

? Qg&hasgﬂﬁgggpone i budi | ast, ketotifen,
ter enadi ne, to nequitazine, azelastine, epi nasti ne,

0z agépteriydhechi@foditoripeansXastt dmedr atéfate, procaterol
seratrodast, dexanethasone, prednisolone,

hyydirocil o1 istEne temect@m@wﬁéaaeprwr@ﬁmlaﬁa t he

like. (33) therapeutic agent

ﬁmdirarehmma#ean |t§éﬁBPF%r°]f Mx%?g’t%oaw?ro SFCSPEER2 Hftf

i Kk der.mat .
ﬁ"gﬁﬁlé? sc%?rbo & ﬁgé’f ?%rom%%g? ) I {5 %?]giprgeagll (‘c:i ggaréln?r Y
%ﬁh%Eghﬁldﬁ”ﬂﬂéﬂlﬁe S \P i GHOBPEhY&S! &51utropium bromide,

orp eni ram ne mal eat e, allrremazme tartrate,

HreeBayil e f urahabayl honpefilseatyal czomeyd@ate, tranilast,
hydrochl ori de, terfenadi ne, nequitazine and the |ike.

(3$) rhyaetr t emgiexendney dophiras, Weobritifime terfenadine,
denopam ne, digitoxin, digoxin, methyldigoxin, hlorid
Imﬂaﬂééiﬂ?df@rca@@ﬁ%b‘harﬂ%nﬁséﬁaet herdgial, ygggghloride,

B0 A, 3L ARG 5 RGO A5 ot
Lfl?y% 8£o£ﬁsdr{éve%telc EnSLINOUN G pRbpRosad arldeneofiks. a
p oérug er edf “an conblnatlon drug provides 119

(33) therapeutic agent for pollakiuria/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, denopaminé, digitoxin, digoxin,
methyldigoxin, lanatoside C, G-strophanthin and the like.

(37) Others

hydroxicam, diaserine, megestrol acetate, nicerogolin,
prbstaglandins and the like. |

A combined use of the inventive Compound, or a salt

thereof or a prodrug thereof and a combination drug provides

119



10

15

20

25

the followi ng effects. (1) The dose of the inventive
Conpound, a salt thereof and a prodrug thereof can be
reduced than a sole admnistration of the inventive
Compound, or a salt thereof or a prodrug thereof. s
(2) A synergistic therapeutic effect can be achieved
agai nst the above-nentioned sepsis, septic shock,

Il apMRb @Yy Firseases, infectious diseases and the
l'ike. (3) A'broad range of therapeutic effect can be

aahi exeddosgaimshe vaivas vei Semsesndieveelsepedtligreof and a
association with viral 1o infection and the |ike. .,
Wrohrpegehereod che bsaasiceRe thav ehtiate eefpotiidatdr act

salt thereof or a prodrug thereof and conbi_nat.i Qn

GPlg LV RRE T MR YRS CtipGLITE Lol PETSRF (7 HoFaghear §reeof-
pr.edrug t her.eof. a t [ i 0 f UG f.

) P Rt G 6 BB g Toot The Sanrhrzt et "

Q%etQSO%QMﬁﬂﬁﬁﬁﬁegbgﬂﬁﬁﬂgas%g%@htsh&ﬁérQ@El@ﬁmétory

prodrug thereof, and the conbinati on drug may be
ikubhbasgousieyr-tadus nisdeaised tadt hise aldikeni strati on
object, or may be admnistered with tine difference.
Ti3e dobeoad namge cbnbhewarievinigr a§fedt IWsPe afpiiesd

dose and can be 20 appropriately determ ned,dependin
GRafREt afRE 1HUSt FAERRTES &%V@&PPeédJrﬁl rﬁ%?t":‘:&?ig&aﬁnr%ﬁq‘e ,"q‘ral

di ea?e coqgi%at'oE and the |I|ike. The node of
AAECRESOP 1D 6F 1A% i nventi ve Compound, a salt
thereof; of 2JREAJEYIHdeteobrabe t iy &akenabhssurdi,Ugr a
is 23 not particularly limted, as long as the

isRY eNt h¥yeeoROoUNgroa@rsfltheterreafd s @ompriodtign drug, the
t hereof and the conbination drug are conbined for

dtivent ste atdmpounydhi be 1 lalivpddestosueh @ RIRERPSt Fhrenf and
varies dependin%ron the kind of the, conbination ggo

the combination ug are free of any limitation on e timing
of the administration, or the inventive Compound, a salt
thereof or a prodrug thereof, 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 drug 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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drug and the like, for exanple, (1) adm nistration of

a preparation obtained by sinmultaneous addition of

the inventive Conpound, a salt thereof or a prodrug
thereof and the conbination drug, (.2) sinultaneous

adm ni stration of two kinds s of preparations obtained

by separate preparation of the conposition of the
piaserind Bnentiken @bod exfphdeyageyt adaini sceaposhtodra of

the conbination drug, by a single admnistration

rongrerat 3pn t ot isedgger s imititansonat dghi téfont @b the nidiyentive
of preparations obtained by separate preparation of

tFRERY Eonp ottt Gheseot ¥ Fr 8S8ATUS nVTECEN2BA IR

pharmaceutical ¢ ositiQn _of the conbi nation .
PLIRATEL B 17T PAb S Pog oot B At Bl o o tnas

Wp&jeﬁtdf:éﬁiﬁ{k bthWRed kﬁip%‘t% Qf-2 PE epAALI-@RSH ObE aied

by separate preparation o e conposition of the
MRGoRE LY eft ithe phdséntphareacevhi £od alphaoRPesht il

of the conbination drug, by different adm nistration
rogresit{®) df ribestayybratddm dirsgr aby on sdhgileo ki nds

of preparations obtained by separate preparation of

e ind shpisian GRUEE t hY) PridsestapetemdgRighgaion of two

harmaceuti cal . conpositi.on of the conbination_ drug,
T Por e 28 AR nT AT SPrORY T U e e Py oparatiotior the
QB SEL G 1 chl LPEs 8 vRht 1 LRC AP RRL LB & 1 df1e
present 1 nvention and then a pharnmaceuti cal

compesitien off thbecemidatnoardgldy & sifigde Ieversed

order, and the like). A pharnmaceutical conposition of
teldeicosbrat@itdromodiag bhls siZblienetwxiaintipiahdatien e two
adm ni stered safely by adm xi ng the conbination dru
WiPHS pHrrxspafpltéona ¢arimecobPygrerarare Reepprapter ot the
carrier acc%tfditg% to a rICet.r;)%d ngvmali)(gr S?. to ievteicaa_l.
SREPRELELY & TREMBLRT T o M VEREACA IRl PR TRRTT Uside
%%m%g;ition of the combination drug, by different
administration routes, (5) time stagger administration of two
kinds of preparations obtained by separate preparation of 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, a pharmacologically

acceptable carrier according to a method known per se to give

a pharmaceutical composition, such as tablets (inclusive of
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sugar-coated tablets and fil mcoated tablets),
powders, granules, capsules (inclusive of soft
capsules), liquids, injections, suppositories,
sust ai ned rel ease agents and the |ike, for oral or
parenteral (e.g., topical, rectal or 5 intravenous
adninistration) admnistration. An injection can be

L stogred { 8rauenny st Yunddbkagusostlaid)y, powders,
ubcut aneously, into the organs or directly into the

I §sdriNesASchheuIRharraebhopicC alfl yoae cepisallee) caltqerds,
usable for the production of the pharmaceutica
comjpogiibnen sﬁpppszmocmﬁbarﬁusUannddugelqaﬁﬂ'égaﬁés and the

menti oned various conventi onal ganlc or |nor ani ¢
chid-eforagral mit Ararteet! tife 9- prepRYGHRY 'oﬁec il es

t her eof include ex ents brl ants nde
G VP S G LB P b P eF ARETng AR efiEn can
56%Lgﬂdlnéﬁggréﬁ‘%htfa#§88991$9 fﬁgygﬁisch§9£f§”‘%dﬁ%utaneously,

agents and soot hi ng agents l'iquid preparations.

WIRI £ theesessa Yor @aR¥enty ahdlo addi 1éssasm.such as
antiseptics, antioxidants, coloring agents,

sweet ener ghe absxmlaennsglcaimystaenepga}a]gasmagraﬁd w$pple for
i ke can be used agproprlately in_suitable anounts. 20

Asha paodnet et t ﬁep%amaé:%ﬁﬁﬁén%ﬂnpq%rtléﬁaﬂ& 3,
| ac Qse Sucrose, manni t ol st ar corn

AR G2 o8, 11 g dripar s e PeftEdkieper
e L]kkfno@%na%ecgypféﬁa@s ot gt erale Agpnthaned,

for’ exa nesi um stearate, calcium stearate,

te arﬁ@hb@'d@&aﬁblé§&ﬁmﬁ%o§nﬁnéf&ﬂéldﬁélpééntﬁmilubrlcants,
bi nder, there are nentioned, for exanple, crystalline

cnﬂddﬂresendsdmsﬂma@g$etofbrﬁnnmsb@hd pexparations, and

hydr oxypropyl cel | ul ose, hydroxypropyl net hyl cel | ul ose,
A vents, solubilizing alds, suspending agernts, 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 amounts.

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 pyrrol i done, starch, sucrose, gelatin,

nmet hyl cel | ul ose, carboxynet hyl cel | ul ose sodi um and t he
like. As the disintegrator, there are nentioned, for
exanpl e, starch, carboxynethylcellul ose,

car boxynet hyl cel | ul ose calcium 5 sodi um

car boxynet hyl starch, L- hydroxypropylcellulose and the

[ ol vent, there are_nen
e&‘lé(rlr?ﬁllé‘yleﬁ zlt:’rdé’BFe Wt SPEBRT ? gpr opyPéne gl ycol ,
%h%%%lﬁﬁ?%&e ch?ﬁéﬂxﬁé){ﬂ}l%hlupééé/ & i himaeh the: 1like.

Izing ald, there are nentioned,

for exanphe.diRahyeghytene tgkyeokre picapyibese, giorc elxample,
D-mannitol, benzyl benzoate, ethano

txuarahnlnenh@*gmuzhyihelbleHaﬂ carbpxem¢@hmﬂQﬂhlnéose CalClumr
sodi um carbonate, sodiumcitrate and the _|ike.
stasiandragPaErthyl haFar de %MFFWOHY&F@R%W“Q the
surfactants such as stearyl triethanolam ne, sodi um

|%U?y| sul fate, lauryl am nopropionic acid, |ecithin,

benzal koni eanfﬁ‘kd %eé“ £ hogk LiBed Ofbdes ahyicer Vi

nonost ear a drop I ¢ polyners such

a5 RRbYYE NYd e A cgmebhopogmpwéﬂarm}ddionaace@gol sesame
carboxynethylcellulose sodi um net hyl cel | ul ose,

hyidr,oxypet syl celllivkosel dnddrbeydikg! cel | ul ose,
hydr oxypropyl cel l ul ose and the |ike. As the isotonic

agent , As hidre splabidheinhedd f sheskans dentdriedsor

D- sor bi t ol di hi i ol
eRE | PR LRGSO hen g AR e Ta, B A tR1
g”“?”ﬁd 24 eé%ﬁgh &%thlﬂ&ﬁmnean@hwéséé&ﬁ

e an I Sep ere are nenti oned, for exanp e,
Qra%%%anolamlne, sodium carbonate, sodium 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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oxybenzoat es, chl orobutanol, benzyl al cohol, phenethyl
al cohol, dehydroacetic acid, sorbic acid and the
like. As the antioxidant, there are nentioned, for
exanple, sulfite, ascorbic acid, a-tocopherol and the
like. 5 When a conbination drug is added to the
conposition of the present invention, the anount of

t lon y . . .
B§¥%%{;%Bapc%ts',o@hggy&)&%%ol,ebéﬁ%%%ﬂéﬁh’%hy gel &rifiyied conol,

depending on'the adm nistration

adeh phisdd Rl @Na £ 04 &50rBiiseaASEd alid tthe Like, and can be

adj usted as are the inventive Conpound, a salt thereof

and a As tpeodnuipxtiteneof théfemrecheenbhposd,t ifom ekamive,
present ‘invention and a pharmaceutical conposition of

t el €6 Recrehidragidar e-teeePharolcanbi Bk i lorke-t he

content of the conbinatiqon drug in the har maceut ] ca
conposi%eanao?orf‘l?félactdﬁﬁi gﬁ‘f? dﬁgdﬁd@Sch\ﬂ tg'ée f?mpOSlJClon of
agﬁ%:?%éégﬂ%!Xnggﬁiggy n%ﬂedgﬁgﬂﬁylgi QHetg@hbinat'on drug can
adm ni'stration objedt, admnistration route, disease

apd ifs-dpriGrel{ desterg€nes addperrioyt of. Ble -adk@@ivtlation
preferably about 0.1 - 50 wt% nore preferably about

Oolyj ect?0 awin¥mi biarsed can rbhee preeipaaatl eand the tldkal, . a2 can be
The content of the additive, such as a carrier, in the
phdiiatesuescare cempdsivepbhve fCatpeuagnbi ntaitorthgragt and a
vari es depending on the formof the preparation. It

| BRI PFYeOhpout 1 - 99.99 wt % preferably about 10

- 90 wt% b d ; ' ] | s
N R o S - g et

beh PrRLEACRY @orPishedok NOMLIREICoRB1iRht WH GFud are used in
generally known preparation process is used. For

exaipirat iang otibe nadntent ds figtioarcda®ipaepat etkugntio &he
]gzgrmaceutical composition of the combination 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 wt3,
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 - 99.99 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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aqueous injection together with a dispersant (e.g.,
Tween BO (ATLASPONDER, USA), HC060 (NI KKO CHEM CALS),
pol yet hyl ene gl ycol, carboxynethylcellul ose, sodi um
argi nate, hydroxypropyl nmet hyl cel | ul ose, dextrin and

the like, a s stabilizing agent (e.g., ascorbic acid,
sodi um pyrosulfite and the like), a surfactant (e.g.,

p b . : hg, Lj A(e. q.
s b A A G ST R

| (Ae)asp@RDEROtUEN)G a0esd (erkko, cerdicmxhl pblgethylene
potassium chloride, mannitol, sorbitol, glucose and

t ey ddlkerarbophdtbyadeubtiorg, agediut ydrioehkori ¢ aci d,

sodi um hydroxi de and the 1like), a preservative (ethyl
pR¥fiEoRy bentithy L ceéhebree adied trinegd iy I1thar AbkRy, 2

propyl paraben, benzyl al cohol .and the like), a .
SOTHLARIBY 7487, (EeBne, SHHYRAF) ﬂ(é,ldwesgﬂfﬁﬁf“naﬂd%%tﬂﬁ%ete and
li.Ke),: sol uhid.i zi id (e.g- Y, e a
gﬁ%ﬁggééghdgﬁﬁgkkg{Fﬁﬁe?%ga'SE%%Kfﬁéaﬁgiﬁp'(%%%f§5°l nd

HHECQRe) PeNZ1 8L EONOhg A Hthge . bl kg1 y@ReihBE ttehol and
or by dissolving, suspending or enulsifying in a
viggetldkkee, oinl i(s@tgnicokgere: diel. g. sesadoichloride, potassium
cottonseed oil, corn oil and the like) or a_.

seileiidezi maprditel, saehbbsolpr gpycene Y dde ankerhe pH

ekt PR 20 kb Lt LS T
t.he | ' I .
ST RROUT o R b0t el 13, PROBEUE: s,

e th@pRESSEN prbPYEPLESen, 2P eAByOr &l cdindhat t 98 Kar), a
be produced by a generally known nethod of

CHIRbessSEea @ .eonbtaati ol wierd ney, t hegluraohedi bhdntlod lide), a
exci pient (e.g., lactose, sucrose, starch and the
|dddapilazing siiet dgrant Keorylenst ateeel cavergRe and the
%%&%??agesgggﬁfg;eagggg) ef%.,lé ucose, benzyl alcohol and the
like) and the like, or by dissolving, suspending or
emulsifying in a vegetable oil (e.g., olive oil, sesame oil,
cottonseed o0il, corn oil and the like) or a solubilizing aid
such as propylene glycol and the like to form an oil-based
injection formulation.

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 and the like), a

disintegrant (e.g., starch, calcium carbonate and the like), a
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bi nder (e.g., starch, gum arabic, carboxynethyl

cellul ose, polyvinyl pyrrolidone, hydroxypropyl
cellulose and the Iike) or a glidant (e.g., talc,
magnesi um st earate, pol yethylene glycol 6000 and the
i ke) as appropriate, followed by a s coating process
known per se for the purpose of masking a taste,

{ g{m&g @ngentaricrcogty, é’f%kﬁg” %gng@egeﬁlahefﬁulose,

ease. Sdch coatifg nmay, for ‘exa
hymﬁxﬂmoEykf@ﬁm&neCehwf&agmo@wy&epﬁmdgeosad the like)
hydr oxynet cel | ul ose roxypropyl cellul ose,
patynxyﬁﬁhytenegghyaaﬂc,tmaéhmaammS@te&%aﬂaJnpolEGBbylene
cel lul ose acetate phthalate, hydroxypropyl nethy
cel¥asilo$E 0P hanrhtdee llh?blrilﬁ(yar?é’trﬁylfla%%d I%%@@eﬁc}éft’ ate
succi nat e, Eudragﬁg (ROHME, GCer

nETHCH, PFECSET TN BEF Y19 cfanch? bufhye e, JAskits =
col 60t Nap,tid ani umoxi 06 and healike). @5 a sustained

approﬁr ia i'S preparati‘on for ora

adm i3t I adhdn cgﬁi(:ub? iy, hebrackamhit, el ease

preparation or a sustai ned rel ease preparation. For
exgdifixeprvbemet Isuppesi t ise,i ethyddocEd;lomesohpidnatynethyl
drug may be fornul ated al so as an oil - based or

aepldaloseol hylmaxypaaby s of¢d udioskl que by Bisydsilens yIbycad -

net hod 20 known per._se. An oil-based su ?§|tory base
rHTY B cRAFRTE B RSt

ﬁoxgéjrép%lmetém E%qf%itl yo%;e%%ltﬂ?wgl‘ %%X%h?fd
(é@ﬂ!ﬁwbgehgxg%ateG%EGEQMaté““tddiﬁghﬁk@ﬂOHME' @ermany, a

vegetable oil (e.g., sesanme oil, soybean oil
caigoopmeedo Dinet2acanllit hecid ke)y andylhe ddikig,as dye (e.qg.,

appropriate. An aqueous base may, for exanple, be a

poilypethgt enel tinjicol sxbde aangt il eéhke) @y erbrophdatm- The
aqueous gel base may, for exanple, be a nat yra

PESEF O %Rﬁquéﬁlégml%ﬁaﬁqﬁ}POBoW?¥ﬁﬁe §5r§|§%?ld

réiease 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 o0il (e.g., sesame o0il, soybean o0il, cottonseed oil
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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pol ynmer and the |ike. Exanples of the above-nentioned
sustai ned rel ease preparation include sustained

rel ease mcrocapsule and the 1like. s A sustained

rel ease m crocapsul e can be prepared by a nethod
known per se, and for exanple, a sustained rel ease
preparation shown in the followwng [2] is preferably
fornmed an dm.ni.stered. A conbi nation drug can be
PSS AR 'Q’ ref&ration for io oral adninistration

such a%me%Fgé(%prﬁQaéﬁEJéM%eggignedFgwgkﬁinedgféqgﬂéé

tabl et, and capsule) and the |ike, or a preparation

ffepa@at abn atfd INidet Eatt Hihslicl1assa wBuppespboly antl the
the |i ke, depending on the kind of the drug. In the
floldeowi ng, [1] an injection of the conbination is

drug and preparation thereof, [2] a sustained rel%gig
pr epar &t frtaimesd rgppIce sHeaseaprepara &F Bregared by a

conbi nati on drug and preparation thereof, .an

é‘i??ﬁ‘t?ﬁoﬁgfiﬁ?w? et s Bﬁ‘gc * (?F‘agngF' AVt QS?dLgﬂeaase
[.S] 0 c I fratyi dr I 4 ¥me

AL ROLE Undiin 3pCPED ARIOAGIISR IpRERAE | Wmea

RIrRPakat h o-dher.eof An injection containing a
conbi nation drug dissolved in water is preferable.

The i npecténmimatapncontqiqarbérz 6ateed and/oor paepeydtdon, for
The injection is obtained by dissolving both a 25

cowdi pdnivhstdralgcanauchvrs & gedifeareriiidste (andy oPoWder,

salicylate in water,. The salt aof . fhe above-nmentjoned. .
kﬂﬁ??&'E'ai??ﬂ%£1dan§aF?%§H%%3 & %dtﬁﬁc+%kﬁﬁxorfSrpreparatlon

q%ﬁngggtafl£§Hﬂni@%&§£i§@J§&Eﬁsggha ;ggbository and the like,

depending on the kind of the drug.

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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as sodium potassiumand the |ike, alkaline earth
nmetal salts such as cal cium nagnesium and the |ike,
ammonium salt, neglum ne salt, and organic acid salt
such as tronmethanmol and the like, and the |ike. 5 The
concentration of the conbination drug in the

injection is about 0.5 to 50 m/v@b preferably about 3

t v% Th t b
S@ZT.c%ﬂlélfﬂe b ThESOnCent LAl aNOf 08, ENz0ate ADCUPlear e

pg@é}? bl.y131 &R, %%df‘{/e¥%hm-q}ﬁi ithjeeqlt koN ISRt 841k,

add |t|ves generally used for 10 |nject|ons such as a

Slﬁ@fldnililbngaﬂg,erﬁnc( ®rfdani@sfiidisalacsdeh @odirumethamol and
pyrosulfite and the |ike), a surfactant (e.g.,

pie/dokieat en@0thdvHdkegol and the |ike), a solubilizing
agent (e.g., glycerine, ethanol and the |ike),

|soton|éea§@@ﬁenqﬁgt@°n %EuﬁhﬂnQ9WPéP?H%Pnrﬂﬁﬂﬁsé?uﬁ?e

I d d th
gt 00 e 9 8l S RSP OB P 5 o o
a‘,s:l/}‘p,st ' 'f]lg? ac%%;&ten@é{{?{&‘%mf"“ch‘é B 1'19?1 f.sé)‘ynld%gygéﬂ?@ﬁ%te is

and th a preservative yl p-oxybenzoate,

Wrﬁb@?' 0. 5 anfl sioh@ /b & kKelored prelfubabiz ey Hoe2g. w/vs.
conc. glycerine, nmeglumne and the like), a

sol ubi Irhei ingjexttd. ofhemgy, cortapyl eddlgiy@©lgema3aébtrwﬁﬂﬁ for
and the |like), a soothing agent (e.g., glucose, benzyl
dndessionad $urh lask @) shvel tive g RESRE é%rﬁ opPFSPéblc acid,

i e e S s S A
| b 1 z en
o I e e T

WQQ@Q,”?@?@éﬁHﬁé %ﬁﬁaﬁQPVﬁhd“HHé Qﬂﬁ@)adﬁhtﬂsbaﬁnlbnagent
wat er. These may be dissolved in any order in a

std .lgabl ecdiannericadden porasnitirochlopideuotd gheoltike), a
injections. 128 .
dispersing agent (e.g., hydroxypropylmethylcellulose, dextrin),
a pH adjusting agent (hydrochloric 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 dissolved in any order in a suitable

manner as in conventional production of injections.
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The injectabl e agueous solution is preferably heated

and, in the same manner as with conventiona

i njections, subjected to, for exanple, sterilization

by filtration, high pressure sterilization by heating

and the like to provide an injection. s The injectable
aqueous solution is preferably subjected to high

pressu sterilizatiagn eat- t,.f e

ooc t 8o uE bRt AR SGRI Ao, 15 BRI nogred and,
| @ransad iRarler hal wsol WdiRRnt $6nal haljdct 16A8, hubjected
used as a preparation for plural subdivided io

aiy most epdnming. skakiBusd@idredyr €1 base: ijpmepatah i mresmure
rapid rel ease preparation and preparation thereof A
sistrdilnedt fal dasbepreparand dhewhéke| ke Pregide an injection.
containing a conbination drug_is,covered an dgfandb. ted
with aThe IS 2Pde i MEFesPuEidh 1 preterably subjecte

Y%I%L Z{:L_gh ”Sgés“ bu'r%aagl%tgs:{ | azlat iaonS IyI il’éa%! 1§n£ %lt¥ m%ér aeg'}g?rﬁ ageé

I'sTprefe or exanple, tai'ne
PIoRRAT @) 110 of OF 00Tk 3L NEGtkgLi on once a day is
preferable. The water-insoluble material to be used
for thetfidymbe?@répsridgimgenh bstilatteadanpbelution, so
cellul ose ethers such as ethylcellul ose,
bunay| ¢el tan dse used thea |Dlepareslipul bee rdetredssuldhides
cel l ul ose acetate, cellul ose propionate and the |ike;
FOM-PEAyFatleand-s such as pol y(vinyl acetate),

B ) I o
gg%%&kaﬁﬁ&h%&hybéEEaEQ@ﬂhy%%%meo@thOXyethyl

acryl at e/ ci nnanoet hyl et hacryl at e/ am noal kyl

met hacx y$ it ieepok¥ I®ise plepactylioe widrhin a core
pol ynet hacrylic acid, nethacrylic acid al kyl am de
copthyneng palopbriethydn IPY@g is covered on demand with a film

forming agent, 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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nmet hacryl ate), polynmethacryl ate, polynethacrylic

am de, am noal kyl nethacryl ate copol yner,

pol y(nmet hacrylic anhydride) and glycidyl nethacrylate
copolymer, particularly Eudragits (Rohm Pharnma) such

as Eudragit RS-100, RL-100, RS-30D, RL-30D, s RL-PO,
RS-PO (ethyl acrylatenethyl met hacryl at eet hyl

acr trinet i_um chl

HRiPAGr 'sé’ré‘iméjf et Racry PalLEeEopoY e,
CaQr&%'oX@'ﬁ gg la%:é OQ%eEhech)hk(%retMgE?Qﬂf‘@rﬂ‘g’drlde)
suc rogenate Ccastor oil (e.g., Lovely

\AQP@ (;Ef/@ﬂdbﬁll |n’(é¢:h)a):r§lﬂﬂté rtfbploll[yﬁézrartdaﬂtﬂchﬁlerly K&ydragits
waxes such as carnauba wax, fatty acid glycerine

e(otm, Ppared)f isncands t hedtadie; Reol 9 )PE,IET:LIOIQE RatriQPra&ld 30D,
ester and the like. As the swel]able

FeI¥Rer R¥zRA d@tﬁﬁla%?wkated}‘@%ﬂ d%ﬁté‘aﬁiréiiﬁte'\ﬁrﬁ%é’ﬁ
h dent | | f
S P SEPendnt, e LR B Y Ay et
%?P l?ﬁ%F hhkﬂgcf h AL . @thicaéfyﬂy%e SHEH1 @Fferd)N dhld€the
mach ut” ot

ErWi S& 1N a neutral range, such as in
tinge, SERY | tHOWBREL NBy@FBhdratga bDleSdddie asi Aydrogenated
preferable. Exanples of the polynmer having an acidic
dassoei abl e(26.gr bapelwiach (Slmewsd pI-!IlQiér)eﬁdénthe like) and
swel l'ing, include crosslinking type polyacrylic acid
pley ks’ SRNeSaSUCAr HDrEATIGSRP, WaRQ fagAy ac@%@‘-y‘é%“ome

1342 and the |ike, polycarbo cal ci um
ﬁﬁF?Ear?ﬁﬁﬁﬁqln(SPP ﬁ%%t3gﬁ%d%8%39 &S Th gaBngucﬁdcﬁSter
BE4 GRodijgh), H -BIS-WAKO 103, 104, 105, 304 (all

berng pro ucts 25 of Waco Pure Chem cals Industries,
Ltd.) Rndddewvkiksple THE idrm faowlﬁ@eragﬁﬁhntwaﬂ@eam&a«t
for the sustained release preparation may further
cuBkathamdl dydoophi WhtchedlenisapH-Expeples cWellheng, is

hydrophilic material include 130
preferable, and a polymer 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
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
of Waco Pure Chemicals Industries, Ltd.) and the like.

The film forming agent to be used for the sustained
release preparation may further contain a hydrophilic material.

Examples of the hydrophilic material include
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pol ysaccharides optionally having a sulfuric acid
group such as pullulan, dextrin, alkali nmetal salt of
alginic acid and the like; polysaccharides having a
hydroxy al kyl group or a carboxy al kyl group such as
hydr oxypr opyl cel | ul ose, s
hydroxypropylnethylcellulose carboxynethylcellulose

288; ndlltfiggl %ﬁnaggy&%ﬁf}{@} U|a|%§o 1’C aq ?ﬁy‘ll% such
95¥eéﬂlfyfz b?e&ﬁ*%% EQFaE?Qﬁ{?g lEhgf alglnlc acid and

imsoltbl'e at €ria I'm formng agent

f Ohe a1 1S4st ?bﬂ?ga&ﬁ{a&fi%%spﬁ&?@ﬁ{gatd wdh:&xgatwwyls@roup ¢0 a
about 90% (w w), preferably about 35 to about 80%

(wboxymeneypr ¢f ermalsughabe it ydidtyp rob¥d ¢l ylosgnd t he
content of the swellable polyner is about 3 to about
5 309E X mroppleeEhalsia) luipser RRRSXYBSGRY 1G4 1(%/0\?\"/? S Qg

filmform ng agen further contai .d

naberitg LikRs ?%‘W%ﬁﬁéu%%e PUYLENL P%S%“% 2R bbFyviny1
h I| C ent is not
n%g%) an a%guﬁﬁg%%} ﬂ?&féipre g%%%?gkg out 5 to about

40% (WhW) coRPES: R:rfeftﬁéabi\t\/e%%lﬁbﬂ@ PO a35%F the film
(Ww). As used herein, the above-mentioned % (wWw) is

af ynhighat d%ehelﬁmt\ﬁaéustalhedfréladbargragazqﬁﬂﬂn is about 30

conmposition wherein the sol vent % 20 wat er, m&
10 atecisiuts 96A &e/ Wt rpeméera@maafhﬂuta & FﬁeachP%)B%hé‘é’, W),

been renmoved fromthe filmf ui.d, agent

s%%%%iﬂ’?@ée{réloéés%b%teﬁﬁr‘é?lz)% n@’&’oa E%d%% lP&SSF.%E the
ontaini ng .a a g e u

cofe lvﬁbt&h BOE'Ym?m o%%%%t ?dt %tdé‘geﬁtb pr(dég@r eg]'r%erably

dissp v Rg QMOG\?aisﬁQw%) 2%@' $30hVESE g tilg@aerﬁwg
in a solvent a water-insol uble material, a swell able

pobyRIr avdthbe 4 iHs@irophiexemmardilaf, renvhiriecasel ohe
. Preparation of core containing a drug 131
15 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.g.,
20 water, lower alcohol 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
25 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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The formof the core containing a drug (hereinafter
sonetinmes sinply referred to as a core) to be coated
with a filmformng agent is not particularly
limted, but it is preferably fornmed into particles
such as granules, subtilized 5 granules and the I|ike.
When t he core is made of granules or subtilized

gr anul %E’Fy S oafv%gggopearctolg égﬁ]ﬁgeatd}%e%efémafter

prefera out nore preferably

et 1909 tonEiRPuLrdrAQD 48 akha 66F&) G bRecpaepanedh a
by a typical production nethod. 1o For exanple, a

dfiulgp ifermixechgsintth isundaldee téxoilprbntlsimilsieddebpet it is
disintegrators, lubricants, stabilizers and_ the |iKke,
mf%agﬂécf@aﬂqdo ipge RaErisdiesnsHERMA APaR1eFI LFHtAdd 2ed
bed granul tion_and the like. The drug content of the
GPEYESabBut M 8166 about 95% is (ww), preferably

about t % refe u

30 to Mo bt o, bty SRR S LA MR bpamutes.
GO %'v@%g?é Npd A8 cter 8izd ﬂﬁleli@%fsﬂ§c§h?é'ﬂéi%§l§uélbo% 150 to
sucrose, lactose, mannitol, glucose and the Iike,
SL@mohpmprmﬁﬁaﬂdreﬁeramﬂjLﬁhmma 506l cd whad@ phésphat.e,

corn starch and the like. O these, crystalline

cel | ul BBe cons @@rlnb%txall’etﬂ@r&ﬂebpir af bynisiad, PERARDT e grethod.

t he bi nder incl ude al.cohq

ek 8%9}}}%%3/%&’4“@ 38" 1’6%‘1}{ Y ISAiERL§ croipients, binders,
QBEXV£”¥r§ o"%ﬁg dﬁ%ﬁr%%l 1E§%§ daEﬁP fhke, and

géerati starc es 0

@,Iu%&gt;@ga af OlydtNekHEs | SAIRARMTBRE hyh, Ceﬂl'di'd@%@dcﬁéd;l um
crosscar nel | ose sodlun1(Ac Di - Sol ),

@m@&anaﬂkadapmiyhenyimyrrol|done (Crospovi done), | ow
substituted hydroxypropylcellulose (L-HPC) 132

The drug content of the core is about 0.5 to about 95%
(w/w), preferably about 5.0 to about 80% (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 cellulose, calcium
phosphate, corn starch and the like. Of these, crystalline
cellulose and corn starch are preferable.

Examples of the binder include polyvinyl alcochol,
hydroxypropylcellulose, polyethylene glycol, |
polyvinylpyrrolidone, Pluronic F68, 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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and the like. O these, hydroxypropyl cellul ose,

pol yvi nyl pyrrol i done and | ow substituted

hydr oxypropyl cel l ul ose are preferable. Exanples of the
| ubricant and coagul ati on preventive include talc,
magnesi um s stearate and inorganic salts thereof, and
exanpl es of the |lubricant include polyethylene glyco

and the |ike. Exanples _of the staSiL' i ncl ude
adiddshguttkers Pharthasce RETECXEPOPY Ceja@i1 ®Succinic
aci.d, .fumaric.acid, malei j he Iike. The
PSLEVERR Qﬁfﬁgﬂégoﬁ?éﬁgigﬁ% %gégﬁgggfﬁe above to

g’@g%hggﬁ%;ﬁh%@%%i%b MBI eds ce Bib1d OF E£X@MIse off Ohéi Ng

wherein a drug or a mxture of a drug and
ANbre%ShPi £t coaghubtimamtreandt e inickedkstatitedagpesiun
small portions while spraying a binder dissolved in a
stiehabte sl Ventgsuth sadswahereof.onsd gredpbts @ §he

met hanol , ethanol and the Iikei 15 gg%'&ge |ike op an, ..
i lre e rinsr ugar PP EY D WEPBe It et o éRCe PGB 1 e E%?%f

ti. t hod f 1 Widi d ' {10@itric
R N Al e e
CRnL G €L, Al %E%dl neldyle 4 hese, RrLRAEedchEBOMME Ua0Ie ke .

l"act'6se, starc crystalline cellul ose and waxes,
whi ch preferabbynhes Ao @raperage bealites| ehei s vef-
about 100 pmto about 1,500 m To separate the drug
centabned produkeicoreetfiain,t bg, f fomeaPdengr abeid
the surface of the core may be coated wth a

Errenedetien aperein B aHESTof PR Hiotdc i JEUGgEH 27
include the _aforenmentio hydy ophi | ri i
e S e GPUSLETER T SATHLEPN LT portions
R qtlgcg%%%iq%egt 19&@1@ ey alM veRO el hyliene16l ¥6Ddent such
pq i des ﬁ

ol'ysac aving a hydroxy alkyl group or a’

car haxyr al ke rfg6OHPRo D&, JAr, efnet BdhyL, ethanol and the like)
hydr oxypr opyl net hyl cel | ul ose and
hyndir @ky pr Opy lomebhulioset ararridd 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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used. The protective agent may contain, as a
stabilizer, an acid such as tartaric acid, citric
acid, succinic acid, fumaric acid, nmaleic acid and
the like, and a lubricant such as talc and the |ike..
When the protective agent is used, the s anmpbunt to be
coated is about 1 to about 15% (wWw), preferably

abou% "8“ 0 ab %tct}\go/ %qen\@%n §?{:1§n J fer bLységi%ollitlz%r, an

abodt 3% (RS ve 2 coré. “The protectivé

agend LRR be E§¥gé%1cb¥c§dt)ﬂ¥ﬂ%ék §084, NGiccTBE ROgkeid,
Specifically, the protective agent is, for exanple,

t eulsriay ac0a} athited ct heigoaei healf kel dirzed hebrtemtti sgch
nmet hod, a pan coating nethod, and the like. I

(battaig ehdcore Mikeh aitfen rlrhéopmimytagénﬁgem*é Je~°orvéed the
obtained in the aforenentioned | is coated

f PP ORI Ag FI3fH lég%mutprleﬁar éHO‘bE/ hﬁoss(eﬂv)”v ) nPEiFerably

15 di
LR dr SRt Hndd St P r RSB e ahtien apBug”s "6 about
Pit dependent sueld apl @h@oécyfger and. a hydroph| lic

naterlal to provide a sustained rel ease preparation.

For coahkngréxddtifel agamingdn gdi doagantbyt @ aypocsl, doarting
20 exanple, a spray coating nethod and the |ike can be
enplioged. SpeHigicehppsitticoproaecoiof adeat is, for example,
wat er -i nsol ubl e material, swellable polyner or
hwadpﬁppr%dntat dteaForn Bhe ffllwrf%%%kr?gi JorGhrd BRfdRdr 2

S SUIt rn1ne Suc hat the content of each

éﬁﬁbéﬁ@'fn fm? de08PF NS i1 becones t he

r ent unt of the
Rt oo B s R e (o v

pref er aht yecahoWhtaihed ab@uWheb Q% t bW tionBdr @ is coated with
preferably about 5 to 35% (ww, relative to the core
1B84ilm forming liquid agent prepared by dissolving by heating
or dissolving or dispersing 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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(exclusive of the coating anobunt of protective agent).
As the solvent for the filmformng |liquid agent,

wat er and organi c solvents can be used alone or in a
m xture of the both. The m xing ratio (water/organic
solvent: weight ratio) 5 of water and the organic a
solvent in the mxture can vary wthin the range of 1

Qé%h@l%@hbghtﬁé éHé%Eﬁéa%+ahﬁk e PQHéctfﬂg%éng€>

organlc sol vent 1s not ect to ny particular

| i m tatksophassdBAGtaSokt tigh SSAhY €8 rhhey Walghidi Agedublter
material. For exanple, |ower alcohols such as nethyl
abedholganio svhydntad cehobe usaprdpye at cohel mirtbeg \Wdf the
al cohol and the |ike, |ower alkanone such as acetone
peith -heThe kel x idcerahie r (Waker/eRparbe osrqahveﬁﬁf hwéﬂe ratio)
chloride and the |like are used. O these,

5'a?%cﬂﬁﬂer|§nﬁrE?%r%ﬂﬂaelcaﬁcf?ﬁWﬁﬂt éPCB%%|m%ﬁ%Ere can vary
I \§1 191p¥k1ea!:§19$ a{(Sd"CUlw%rllcyl RL eﬁgrgé@eqla%lxv?ltt% about

a'ls mx er arfd ‘an organi ¢ sol ve

pi@f er ghk yoﬂfaeﬁca%ol@eﬁpl 1seRbt Ofub e idonah9r PG cular
agent. Were necessary, the filmtormng [1quid agent

Meymic@tt ahNagnl &gy Gsstithdassdladelsathe waicshinsbluble
acid,_succinic acid, fumaric acid, maleic acid and
tmﬁetelrillaé f dtont lexampibi |liorgi ehcoholshesuah ﬁﬁf@‘ﬁﬁﬂg alcohol,

uid 20 agent. Wien_spra coatln is e
10 (RAINGd 6PPBRe. HEORTSRYANE | R 1o U ﬁ@'lnﬁm‘&i}/ e cﬁﬁe 1ike,
Iﬁn&ﬁ?%i& $||¥s ra¥ agQ%tln ngftﬁefil f%T Pglt ile
[Tquid agen "% 0t he“Cof e exanpl €, i zed

hﬁﬁoeeebwg rﬁ@émeneacpmwtalnag tABt hoek ?a'ieangea heos

i ke. Where necessary, talc, titani um oxide,

nagResi lowst earaie,l malpreﬂnnﬁhmerahed ¢tight aanhbydl ousd
silicic acid and the Iike my be added as a

liswpiroant , abeehqll peer paetidwianl vaprefesaleye. Water and a

hydrogenated castor_oil, triethyl citrate, 135
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 coating method, a pan coating method

25 and the like. Where necessary, talc, titanium oxide,
magnesium stearate, 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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cetyl alcohol, stearyl alcohol and the |ike may be
added as a plasticizer. After coating of a film
form ng agent, an antistatic agent such as talc and
the |i ke may be added as necessary. 5 A rapid rel ease
preparation may be a liquid (solution, suspension,
emul sion and the |ike) or a solid (particles, pil

tab) e nd.the |jke). il a [ [
aﬁ%{w’ff %ﬁé’hog eear#y&r\é\ﬁ m il sc{ %Igte i ggkggﬁﬁf %tesg@%e%sas @
iFi&%%ié%%eQnd the i ke, are used, wth preference

ven to an agent for oral 1o adninistration. A rapid

releasaiﬁegpabatiﬁywo&ay generadmd ngoatamt), dnnantistatic
addition to the drug which is an active ingredient,
cagentersich addtéloesdanteekthpiment be( héded riaf P@pessary

sonetines sinply referred to as an excipient)
conven#ﬁéﬁBPﬁyr%kﬁﬁf% ﬁr?ﬁ%rﬁﬁ%ﬂijfg Be %h%%ﬁ?&tl pptution,
The exci.pi en

o) not
s it Pt o e thEng he) For b sol e, B ttaRey et
e%‘ceq:\néstﬁg fi(lgé pl € lfeo a]?aoggfp%ﬂdl%ratf% agent, and
exanp {

the ex0|p|ent or e oral solid preparation

| A deF chratt 98RiniHtakehon CAFhSt @lueh, asr Mpfaaitlioneand the
cellul ose 20 (Asahi Kasei Corporation, Avicel PH101

antkd herei kepd, povide presagance griaenl &bedn saggat, for oral
mannitol, |ight anhydrous silicic acid, nmagnesium
c%ﬁﬁ@ﬁéﬁéatéaDC|un1carbonate L-cysteine and the

li ke, preferably corn starc nd manni tol .and the . _
ke, BrheBidesdiqienpicnny ot 08y SPerer Y cRitain, in

Cé’&ﬁb{l%%‘ ngﬁggedéa ¢Ag ﬁnisoggrbuz%l%ca%féman% EQfriers,

exanpl e out 4 wWww¥g preferably
a&&&ﬂtﬁ@%stQnébé&ﬁlﬁﬁ%nQsmﬂM@Qeiﬁgﬁterp@Gﬁéfiﬂﬁglgiﬁ@my 30

to about 97 www¥g relative to the total anount of the
r et reel easespaeparcdapiont) 1&Mventionally used in the field
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
(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
content of the excipient is, for example, about 4.5 to about
99.4 w/w%, preferably about 20 to about 98;5 Q/w%, more

preferably about 30 to about 97 w/w%, relative to the total

amount of the rapid release preparation.
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The drug content of the rapid release preparation is
appropriately determ ned fromthe range of about 0.5

to about 95% preferably about 1 to about 60%
relative to the total anmount of the rapid rel ease
preparation. 5 Wien the rapid rel ease preparation is

an oral solid preparation, it generally contains a

di si nt a [ Ltion = ' : :
componente B s et o PR Rt L Fae e s S e s 1o
Capsiapnicaehoxyend hyineal Fubasene (gl actasRd BYs5 to about
Got oku Yakuhi n, ECG 505), crosscarnellose io sodium
(85%Y. ,pAsairtebKassioufolpopadbout; AGtL I selativer aspoke domeal
(e.g., Colicone CL, BASF), |ow substituted

h§BR WXy Pfop)ecernid gsdepshi preraizténeni cal Co., Ltd.),

b th tar.ch t sut i Chem ] 1 ndust Co,
ra. ) Mg i T B0k BE R | D Seeh P HE Ea P b By
A%f%gaar %@LBQYO t ;%en@&ﬁﬁg%a?gnﬁ st Iaa!:ikgir"f't':é raart%Q gF@ddition
ani asel r ration an e lirke. 0 exanpl e,

o tGRPaBLbee Ohe it iHnaHEBEAbOMGh £ AT ARSI Y ot 8L
absorption, swelling, form ng a channel between the

atid g eigngtedi il udenst i ¢ i nga e ymet ey kexd 1anose

exci pi ent upon contact with water and the |ike can be
ugeEnufagtrhed o yliGsitpke g¥ akwhisn c &§Che0 ke raissrarpellese
conpi nati on. The_ .anmpunt of the disintegrator is )
aifgﬁé‘& i(5t 8ty ZfdNdr BRABY CAHRFAFIARG  ofCHRC Wi nGrBFPeTiFone

coy ”%%»9?%9&“%1} OBREFrsePov?%qlbs%[iTP\gQ%%t her eof,,

desigh o e rel dase preparation an e like. It is

asRBloavbYo POt 10183t 05ROt 30 cHEMYea PIES er abky),
about gg Bﬁg to abou%a ?5 w W rel ativaé to the total

arniokyatthie sttaajehd (Met @asenipodeat akl omduMery Che, Ltd.),
rapid rel ease preparation is an oral solid

Fosk ama cpopox e hylaptanth dimprefacanren hmKifmrehgangyo,

cont ain 137 . . . .
Exprotab), partially a starch (PCS, Asahi Kasei 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 thereof, 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,

137



10

15

20

25

in addition to the above-nenti oned conposition,
routine additives used for solid preparation on
demand. Exanpl es of the additive include a binder
(e.g., sucrose, gelatin, gum arabic powder,

met hyl cel | ul ose, hydroxypropyl cel | ul ose, 5

hydr oxypr opyl net hyl cel | ul ose, carboxynet hyl cel | ul ose,

ppA ya\edaxwa{r{@'eh&i_oasovg%éwmedd@&w&@m tReutike) .
l'ubricant (e.g., polyethylene glycol, magnesium

S&cﬁﬂ_rtatves teddL,for sght d aphapiradsosi bh Gemaael. d K:@anples of
Aerosil (N ppon Aerosil)), a surfactant (e.g.,
arfieoridditive aigtcdmtdesachimdersodi- um leuatded,sgefat &narugm
the |like, non-ionic surfactant such as
p%q%fy@?mlén@eftawyeékwp%t sydpeypropylcellulose,

IO yet TR e aee P o1 Ta b R PV e o PP
%&H%f&@ﬁ%i¢§¥901f@oﬁg'Oﬁﬁiﬁhfﬁienhe£€r£h’aﬁ%VQ%@eihﬁe>, a

aramel, 1roh oxide réd, titanium oxide
ridpafikart N6d.g.15 pHIGEEhPEERS SAlY-017 ROGHEGRIM (tRaBatep talc,
sweetener, flavor and the like), an absorbent, an
alﬁtgihsepmhmrcmsnsugttenc ngciabelet. g. anAemHMJst(auppoagzgqnosil) )
and the like. As the stabilizer, an organic acid such
a?s SUEE BRI dEi-d rcﬁvi?%lcacﬁuéfa%%‘? nitchadisd sofivfar i c

d the i dded. 20 Ex | f
VB nEr T As Bpfabi ooy SReraarse Taaant bl s

e S hy .
%%3?%%&?@9% AR G AR et befl i grosoppitan
Fa@Rar 31O Eak, bgop%@ﬂ@pét&q,ﬂéaaeea@ibr thia eerveatiwnalnd
preparation nethod, by m xing each of the 25
ather éivkait iaonedheoipbapnts,cedpdinbesgemecesgar ysynthetic
further kneading and form ng. The above-nentioned _
rﬁ0>%i0ﬁg ePTSe . PEPROPWELE bipda EbhvRhit Gdideneribellavins),

such as m xin kneadi n and the |ike. Specificall
FBE e S WheR SOFBRTERt dFeioe @ papetanes, Fifvod 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 glycol,
polyvinylpyrrolidone and the like.

The rapid release preparation can be prepared based on
the conventional preparation method, by 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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preparation is forned into particles, a vertica

granul ator, a universal kneader (manufactured by Hata
Tekkosho), a fluidized bed granulator FD-5S (Pow ex
Corporation) and the |like are wused for m xing, which

is followed by granulating by wet 5 extrusion

granul ation, fluidized bed granulation and the |ike,
tﬁre%a\é%tggﬁ Ps epAnRl 9Rvo a5t ciBE, PL epAFBIHaONgind R or, a
core of the aforenentioned sustained rel ease

pepasrakil ORnedder r@phdrsel ease bpr Bpas atékvsan(l, thefluidized
sustai ned rel ease preparation thus obtained may be

Usetl casntthayorarkn-560 (Rbverndlorpekrgtiaft eand gheablke are
separate preparation along with an excipient for a
pregshrari BRxHY tHhdchi ke g@é&”&ﬁnﬁyt%r%nu%\?@n]ﬂ’d‘f%

t.hod, th h dpi nj st i nul t I t; .
TEARS o St L B SO 0 LA SO, a0,

{ nod srn .
g%y@mg}nl%ep{iﬁé’%zeéjpﬁr'}tt‘ioﬂ, Sidl netlﬂ(eeg?ié}lé‘z%fé){hdcn%fo{%@é doYe of

istration (e.g., granule, su zed granul e,
tal elforefapsidRARAstAendd k@)l easet pdpaf ioh.al ong
with excipient for preparation and the |ike as
appr oprhat eapitheciethe praparatponsndrehe ometpieed tuplease
granul es or subtilized granules and filled in a
RrRFlasathps Ui btepeed inay £ Yrod s 2893 ép&rati on

faor oral ,admnistration, [3] A sublingual tablet \
bheeT o6 e i 5T SEPET REB P A s 2long wich

R ERALALE O t ;%?%FEB&&%A nguatnLap] gl o Meaahg to a

preparati on an cavity rapid disintegrator may

Rer@es@h blla PIIRRMNRAL | @ReP Uy 3% adRihabteterRdmbibahddimsly
or an oral cavity nmucous nenbrane adhesion tablet

(d1 la) opBsondie sinini nyuat idrabiingervblecalAlgeroaaively, they
cavity rapid disintegrator, a preparation containing
aneyo b hEePdEdrigoandsinge preparation 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 preparation 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 containing a combination drug and
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an excipient is preferable. It may contain auxiliaries
such as a lubricant, an isotonic agent, a hydrophilic
carrier, a water dispersible polyner, a stabilizer
and the like. For easy absorption and enhanced

bi oavailability, R-cyclodextrin 5 or R-cyclodextrin
derivative (e.g., hydroxypropyl-R cycl odextrin and the

Llébrl(ee)xc%ngBpelg '&%fg?é(bps? ngt ﬂé?e&inta%aggkﬁﬁlaqfletshguch

nt1 oned “exci pi ent incl ude act ose, sucrose

Redrannibel cast Arehi setysi@lddane , cel hydagmilibi ghtrier, a
anhydrous silicic acid and the |ike. Exanples of the

iveteubdiepatsitic pdéymagnesisumbdfiéaentad dakecluke. For
stearate, talc, <colloidal silica and the like,
v @@rsarpylcrmga@ésPah@%qeéﬂarbépévaaﬁabbbll%u HaFY%}rqqee%Erm

are ref bl e. | es, of the isptonic
e P BSC Lot o or D Jeoder RYERryes BRI (ol

c%)’tﬁlo‘éi%%trg.r?cgn%s%hesf‘flgg)araqﬁie’thgl Y§REL 'ntf'a%/ blér @@n@é‘ﬂ)éd"e

articularly nennitol is preferable. Exanples

of theExQx}(}gIé)spl'Uf! kfe CA IV LmenebHEE S¥eldiablkeinclude
hydrophilic carriers such as crystalline cellul ose,

étdutiosel, | shasese,cDeashhitked spakryh nytysialdlindone) lulose,
i ght anhydrous silicic acid, silicic acid, dicalcium
pHadphankydeelisdiiehe bt @naln@hﬁhélkeerEX%tPleS of the
part|cular%¥ crystalline cellul ose

rﬁuaraaag}gt meERF B & g ot e F?%‘m} grearate, taic,
o%.fl%r 895 esuj(z‘xc%nglngstl% flh(% \A%ta%q:lcgiaipﬁ; Sﬁ{a kx@sp@fjn Yd®arate

trag d acacl a um guar

93‘1'1@ co@h_gi@ﬁ &i(18cH- aré%%@ﬁ@bnat@mpqeh| &f G8R isotonic
derivative (e.g., nethylcellul ose,

Gafehax Yy frel lysd cseidllu{noeleloﬁxﬁd)y drloxyee; hiphoelosel osepnitol,

hydr oxypr opyl cel | ul ose,

Ppdbokgbr obydtrasehy Seethanarse) glyekaipey, Wheterndolhd|elke,
carboner),

E%&%EEPE%£££¥$%&éEFg fgﬁﬁ%%ﬁﬁﬁ%?ﬂealéﬁﬁﬂlleBo?§éPﬁ?lene
fé%%%hl? éyé%£¥£29yEﬁéﬂ&é&”gﬁelﬁégle hydrophilic carriers
such aé 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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pol ycarbofil, ascorbate, palmtate and the like, with
preference given to hydroxypropyl net hyl cel | ul ose,

pol yacrylic acid, alginate, gelatin,

car boxymet hyl cel | ul ose, pol yvi nyl pyrrolidone,

pol yet hyl ene glycol and the like. s Particularly,

BYSEOIORIARY | TELIYL AL | Uaseche. LR RhaDhee, EXAIPI es

tabi'l I zer e cysteine, thiosorbitol,
baEt @FdrecAgfidenCd NyiiraklydroppliheiRydaichanabee, q&m@rakmirglic
acid, glycine, sodiumsulfite and the I|iKke,
paidj cilgimaye, cgelatin,ackgbangneagtordsild uderd. ar e
preferable. io The subllngual tabl et, buccal_ and ora

pabytinylapiracldfene QPlaEsRYLaRe L ¥5ddaRadthy k& ng
nbi nat d d t th

S et R N R L R T

ﬁ%‘k‘% |85 (FUCDL 25; A J4on mgae %ﬂé%%onkﬁloMt'ola

ilTc carrrer, a water dispersible polynmer, a1
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antiseptic and the |like nay be contained. After

gl xthge t hoddbevesuheite emed theohplone Has tdicmlht Aneotiginic
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poideehdirmicorpiessei® ats Greéosuble ﬂgual tabl et ,

b | tabl et I t d
PRk N B T TR T LR I
éug ?géggwgor cag|88h0|oddy¥% ngmlﬁfﬁg] J&%SQnLEEFn drug and

tas n essary ore

ggn@ﬁé%%d R ThNGet Ed &ndRepbor 8 Ngwnthe dadiRlsS the
are dri'ed. Whéen a nucous nenbrane adhesi on tabl et

ebbla) mérs i2medr aduteihrigsCc@ubhnas i anrihth@paamd dheisotonic
above-nentioned water dispersible polyne
epeat erabtydroppdl ok ypriomarcelpl WRBSE, dlSPerSlble polymer, a

¥droxypropylnethylcellulose an exci pient and t
b L B OO E3 OEns o) Dot oatat s Aneor L arkE thand

khkel1€Qchggu%elé%nta1ned After mixing the above-mentioned

components simultaneously or with time staggering, the mixture
is compression 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, hydroxypropylcellulose,
hydroxypropylmethylcellulose), an excipient and the like are

dissolved in a solvent such as water and the like, and the
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obtai ned solution is cast to give a film In addition,

an additive such as a plasticizer, a stabilizer, an
antioxi dant, a preservative, a coloring agent, a
sweetener and the |ike may be added. To inpart

suitable elasticity to the film glycols s such as

PRLYEL YRN8 gby Cot ,cutoRYl §iee A YA . anth tdwiiltike , may

be added, and to increase adhesion of the filmto the
aaaltiwAwidch aHCcouslawmnbriane, | & nétrapilbizeadhesiartioxidant,
polymer (e.g., polycarbofil, carbopol) may be added.
Fheresetviarg venchudekoripeupBRBEL e SRSHEREH ppdathe like may
non- adhesi ve surface, s adi t.he i o,_soluti in

Bei Fae ¢ hieimey ahet BRI ST Shts Y0t B b ogi Motveots
m cron) w-th oat i ol

PHERI TR PU s Ry E R SRcIG  pRUPRL AR YASER1 Bl may
b onbbys Jor wedindBYa e Mhieedoat of GB tranpetat tie dfal
under heating and cut into a desired surface area. 15
Exanpl enedouy ekepabhe liralngabiibydegpive giodymeegtatdr,

is a solid rapid diffusing adm nistration agent,
paliyngriofidt, cetrbapel) anayf bg e8aed natfitencastitpdnidcludes
wat er sol ubl e or water diffuggble carrier which a

PREFLAE o AN EIHBPRTR oh RFIGSISTRES o Fac PRF R LAy TR
be .obt ai ned b tiqn of f
§§1§ l%%%sﬁ %{ﬁngﬁggr(r)\rt?hi%%%ﬁ%so?pggé%fﬁlyngoﬁenﬁ.5ht,eo 1000

consi’s ut'i‘on obt al ned
by QBE§O&f%HK¥ 2.207h nadd PR dhUgsi BodeStidiallkeasal Mentlike
and the carrier. The conposition of the oral cavity
@ drdisg ntiegrsalioiopred eriakl w €ohhai mMhe Enladdits diermed
to the conmbination drug, a 25 matrix form ng agent ,
ary hesétibetiarty roompbamprLatRreTpresn@sr thaatiagr prd cut into
form ng agent include aninmal proteins or vegetable
Fr GeSiBsdsterf e §&Patins, dextrins, soybeans, wheat,

psyl 11 HQA%5T§14¥'%E%%2r§b etgygﬂ E%@it§t¥§§¥a d%é%ntegrator is
a solid rapid diffusing administration agent having a net
structure of a combination drug and water soluble or water
diffusable carrier which are inert to the combination drug.
The net structure can be obtained by evaporation of a solvent
from the solid composition consisting of a solution obtained
by dissolving a combination drug in a suitable solvent and the
carrier.

The composition 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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subst ances such as gum arabic, guar gum agar, xanthan
and the |ike; polysaccharides; alginic acids;

car boxynet hyl cel | ul oses; carragheenans; dextrans;
pectins; synthetic polyners such as

pol yvi nyl pyrrolidone and the like; a material derived
froma 5 gelatin-gum arabic conplex and the like. In

agdbttDibes saekhas i ARS aSHENC ASUBNBULD| agdEXt@$Ban and the
| act ose, gal actose, trehal ose and the I|ke cyclic

satkhamalgsasatdr ades ;c pehbolbx tadinisanda thexniet@ylcelluloses;
inorganic salts such as sodium phosphate, sodium
cﬁP’éﬁ“H@enapﬁm Freirh inisi cReet g sethekis nad vaecAosuch as

havi.n car.bon ons such as cin
apafriEvBYstabfact 2Brathe Liiiranm Buset il Gerivea From =

0 e uci-ne .
Lg%%eﬁ?f%ﬁ%n%%%gghéhphig%é%%§g§§ Eéxgnpﬁgfﬁgalt1?n"
Posedtadbs LK QAIGRNARNECDS JENEoHB! i dXcdd) Bl1attose,
agents into a solution or suspension before
ptegarlatseoand ntice d ikeel tdeclSticiacahbrided arudhngsagent
may exist with a surfactant or w thout a surfactant.
TReChpdertxin oxnd ridieadéhe; carorfosricasahias rduch amdsedimn

g mai ntain the diffusion of the inventive '
st corsar Blnsiria o Ui Rkl R oR oo v
SUSRRNSL ?8 S, FORYSI b on,may eont al n,a se¢ ndaré/ L-
conponent ~suc as a préservati ve, ran ant i oxirdant

salldraebant.-a sbdHickgpes, Libﬁaﬂaﬁﬁbngcﬁﬂeqpa er&prollne,
adj usting agent, a flavor, ‘a sweetener,

rasisionguce eage m-landihbe 1+ﬂ4&ny§&aﬁﬁ11®§ aofd ansuuta@laere

25 coloring agent include red, black and yellow ferric
eied i8hed- FD&C dyes of Elis and Eberald, such as

FD&C bl ue, NO. 2, FD&C red No. 40 and the like. A

sui t abFe ¥5 RAGS1LLAL BP NP tRAGECE PR fermdFe PREBEF cforming

%&QQQS 1&5%“% séi %EgﬁrgétSuQEQHéggk befé&e 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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vanilla, cherry, grape flavor and a conbi nati on of
these. Suitable pH adjusting agent includes citric
acid, tartaric acid, phosphoric acid, hydrochloric
acid and maleic acid. Suitable sweetener includes
aspartane, acesulfane K, thaumatin s and the |ike.
Suitabl e taste maski ng agent includes sodi um
blvsaippenatc%erwn EXENARYEELSIAY A xeheﬁﬁﬁfam of these.
i ncl usi on conpound, adsor bent substance and

B G 048RS wHedd apotmiohigeat el ydeepakiati ®©mdaent ahhtafic
conbi nation drug generally in a proportion of about
0a¢ido rdivsphoBsc widhd, phgflevablorigbentid 18nd mbledcaboid -
30 wt%_and a preparation (such as the above-

nent Faied Sé’ﬁBF?%ﬂdinCtl&BP%taSHﬂf&@ﬁ‘Ier aﬁﬂeﬁtrﬂefameké) thaumatin

h di 90%
oo e ehe TS b B St e bRkt Sderth iR Phads s um
oo fa%abwn a&wﬁgn@e ! olur;oc@g%ae;érm acTBESon

preferably about 2 mn-- mn, 1s and an oral

CadthpdiridBPkbs8tisd it eabat Oficd hald i sirBE G EleRS apBinb Abitine .
1 to 60 sec, preferably 1 to 30 sec, nore preferably I

to 10 Sée, pa¢paratienngoptaiced a womhioatlorcalrugygeserally in
preferable. The content of the above-nentioned
X RPFRAFTCLPA heabamiolel prepdroatti 6A w%mmﬁﬁferebm about

t 99 Wt % f bl 20 ab bout 9%
Wk ton Lt o0 e R0 St ign (Padb ot 58S, Phoate-

édtvl%%xg\ées@‘?i%du‘éel topile, M%lpégﬁa{ﬁé'ﬂ%) whch O s

e cont ent ‘of ricant relative to

t&@aﬁl@l BFPAEPHBLInGNobS EDUYreD o@lat Sombiaitlt i Wk Y %
preferably about 1 to about 5 wt% The content of t

2atiesotfomi sbagerit miel at aveutt &0 m@nwhpteforagdgr abboh 1 snin
about 0.1 to about 90 wt% preferably about 10 to
akablﬁbOPG Wb o imhaoreonrefrrafln ﬁéoﬁi]dg opHi |5 @beykr p epin,

t he, whol e eparation is_abou

el %ngrafgpaYﬁR%(aﬁgbgy egfét hat Jigah%e%gates

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
B-cyclodextrin derivative rélative 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 content 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 about 10
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to about 30 wt% The content of the water dispersible
polynmer relative to the whole preparation is about
0.1 to about 30 w% preferably about 10 to about 25
W % The content of the stabilizer relative to the
whol e preparation is about 0.1 to s about 10 wt %
preferably about 1 to about 5 wt% The above-

et LIgnad spr GRAr atrh QN SRYekoRak He Agdidr WESpSHEIH1RS R 1ymer
coloring agent, a sweetener, an antiseptic and the

|rkeataszene_@essarmqol\miplrephhe*cﬂmas)fabbhe 0.1 to about 30 wt$,
phar maceuti cal conposition of the conbination drug
vEr¢srabdyeadbwly Idh tohebkith R ofvtthe The conbenat¢brihe
dru the patient's age, body wei ght and caonditi on,
t FEARfdSd5E F%%?ﬁl‘{%éonﬁﬂ% ‘leet PECBRFF otPTbf! St ABOUE 0.1 to

m tratio nt of the onbi nat.i,on u _
gb rltff)lror etC hp‘?re eﬁa ener atl (Y gboﬁ?ub %1wtto a’%g)u%bove

%Qgﬁkfgyéﬁgprgéggéyf%glMa?béﬂﬂté%no%dBQtf¢5§“su%goa§gék&blorlng

nore preferably about 0.1 to about ng/ kg, nost
pigdred,alkl Ywaboarder). hnt aneboait %0 afl/ kige Xikd as necessary.
particularly about 1.5 to about 30 ng/kg per day in a

pat i enhiladie desieghf nghaldwrm@geky}cals aliompdal t oozt the
being given intravenously all at once or in several

PRGNS 100r FFYY Fadags derending rat FRe L Gdr 5Bet hat

wer . dail e 20, sufflc:let or
e&ocf*@oslgﬁmoao&%&hﬁeg?gaﬁwed YooK gl ang, condition,
VALY SISRSR D OLAREAUS A ACkA! S5 ol SEUSREth M B ration,
e conbinati On rug rmy %e contained in any anount as

| g aasuatSbaecrf eabifloesoMUrpoaeyp 5ok:amp1¥hibe
the daily dose of the conbination drug may vary
dﬁa@majlag apoithd) .23 o salamet sitdlengt ke, ayfegeklybaeyut
glEt and difference in sensitivi t¥ of the
itet pRPRbN Bhredky, tiorheraferrht erakgut 8f~1 to about

R VG, SIS A SIS e
'ﬂH¥E%Eh§QEl§T5£ou¥4§.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 oﬁ 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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the like and is not particularly limted, the anount

of the drug is generally about 0.001 to 2000 ny,
preferably about 0.01 to 500 ng, nore preferably

about 0.1 to 100 ng, per 1 kg body wei ght of mammal

by oral adm nistration, which is s generally

adm nistered all at once or in 2 to 4 portions during
ardays ; tk It f., tihe,. S [ [

R e L e L R T N
dBugg A€ ge@@REULY &Mdut 8doDNid ened, mgheyrdm\rabey about
adm nistered at the io sane tine, or the

pRab hetce M00cay, compopireifenalofy aboatrbDnatiori00dmgg pey 1 kg
be adm nistered first, and then the conposition of

t Redpredght PhvEaadn bivagrde agiinABEEeken, which is

Al t ernat.i vel the co sition of the present .
R R Bt e PO o b T BE . 15 ahd d HofoERERS
PhaF fmLeuiLgal conposition of a conbination drug 15
may be adm ni stered. For tine stagger administration,

the tiwABnOdidd FIRPER:iVash &5k deRePHE S&htON dvR@ta6hI MR the
ingredient to be adm nistered, dosage form and

aplm miasenai cah copoaitFon o®xarphbinabhitn tdieg are

phar maceutical conposition of a.conbination drug is

t SPTHATAGRT hY saditiad stiersd, ey @eipbsi 2dwimisterrd 20 the
present, invention is admnistered within 1 mn to 3

dHE, “PPef et Sy PROTRRACT 0P &P Dt et Pt EfefabPyPifRtion
' . af he, i ni.st ' f.the ...
r%]ﬂlgt ﬁaé Bgug?mlnq_sttggre{j. Fllasg'?,‘l 1h3t LA b ﬁn}eo CO Brgﬁjgi.:lon of

pharmaceuti cal conposition a conpi nati on

WIRN pirBBe£OMIARIHLIBR Rhy tHE J88eBterddVERl LOMASiQy, the
be adm nistered first, the pharnaceutical 25

composition of téhet@reispati divedriigni sagdbhe nadghariedered first,
within 1 mn to 1 day, preferably 10 min to 6 hours,
moce theef ehaihprgcappical compogitierd tef & lgembination drug

adm nistration of the conposition of the  present
iqﬁyéﬁﬁiﬁ?ﬁlﬁkﬁ§ered' 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 6 hours, more preferably 15 min

to 1 hour, after the administration of the composition of the

present invention.
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[ Exanpl es] Next, the present invention is further
described with referring to Reference Exanpl es,
Exanpl es and Conparative exanples. The foll ow ng
exanples or the like are to describe s the present
invention and the invention is not Ilimted to this. A
1H NWR spectrum was determ ned by a VARIAN GEM NI 200

(%Qggﬁg#gg]spectroneter using tetranethyl silane as an
internal “standard and represented as the entire S

val ues NeRktppohe The scdMBVertich Reacketndd JdeswhePed with
sol vent m xture was enployed 1o is the volune ratio of

eaefesolngehd . R&Bb i ca¥ERymwB ghiExaunpl es sarat [Terphsetive
specified. The ratio of the solvents in a

chrImtesgr apfiy forlsring expales ehethwllike raei e glescribe

the solvents to be adm xed. A nore pol ar djastereaqnmer ,
e S S R BT A0 Pe ot MRl For PRF YHYET TO this.

e bt Qe SpBe Pl Y LoPARE, DY LEYRETa geur 200

U3 0 etz bpe SCRIRIRNEX BRNE A% rARehiEN)1anth@EEAS Phternal
| ess pol ar di astereoner neans a di astereomer having a

| sragetarBf avdl tpridsensddhadeaier rnhake 0f.vald@esheén ppm. The
meani ngs of the abbreviations as used in the Exanples
arenbey fipl fowercket dilhgl ererd:a godbbert mixtune yhetemployed
quartet dd: double doublet tt: triple triplet m,

i t5951 &PLUBT - TadriGad I iRLVRG te ot drft 235 heeight

R e A ' be] d.
e P, BT Rod O N fle O Ol 68 1BS §E PR im
Rﬁ'fr%ﬁ'ﬂgéra%ﬂm e iBicangde i eHUCed1 @fL WY okOthe
Exanpl e of 99/ 46424. Ref erence Exanple Al 147

solvents to be admixed.

A more polar diastereomer means a diastereomer having a
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;

The meanings of the abbreviations as used in the
Examples are as follows:

s: singlet d: doublet: t: triplet g: dquartet

dd: double doublet tt: triple triplet m: multiplet

br: broad J: coupling constant

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 W0399/46424.

[Reference Example A]
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Ref erence Exanple Al ethyl 2-sulfo-I|-cycl ohexene-|-
carboxyl ate Reference Exanple A2 et hyl

2-chl orosul fonyl -1-cycl ohexene-1- carboxylate 5
Ref erence Exanpl e A3 et hyl
2-chl orosul fonyl -1 -cycl opentene-| - carboxyl ate

Ref erence Exanpl e A4 et hyl

%éggkgﬁ&s WhapyL -AT C¥ehehepteneot1-6p¢ hmeykatel -
Ref erence Exanple AS

GakdDbAtadd or o- 2- f | uor ophenyl ) sul fanpyl ] - 10

1-cycl ohexene-1-carboxylic acid sodiumsalt Reference
EedaptrceAGxampBe fAZI0rbhyl M tqrdprenylson 1 gyglohexene-1-
triazol e Reference Exanple A7

£2£BoRMATS 3- f | uor ophenyl )-1H 1,2, 4- triazole 15

ef.erence anpl 3 thyl 1-1-cvel tene—1-
E?Egﬁ?%eoiggggg%%faﬁ?ﬁ%?% B EbenTbat e Riference
Exappl & AL 4-benzyl oxycar bonyl am no- 3- chl or obenzoi ¢
ac?d eference Exanple AlO tert-butyl N (4-ben

¥ FexyEa beaypasi 10- 20y B-shimrabenz byt ylglilycyndbkeptene—1-
Ref erence Exanple Al tert-butyl N (4-am no-3-
chkbogplertzoy| ) gl yci nate Reference Exanple Al2

6-[N-(2, 4-difl henyl ) sul f 1]-1-
R EbERE e AEATD A Moty 1 AOP D ToT AF BH R d EAT9Y ]~
thyl. 2- t 0- 5- phenyl - |z cycl - 1-car boxyl
UL e et by Tapn o L8 A 8age 1 carboxylate
%ﬁ%@ié}{&s wLAPYL - B Phenyls Lo rsy£Lphexgaeny carbaxyl ate

triazole

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 AlO0 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-

cyclohexene-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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Ref erence Exanpl e Al5 ethyl 5-tert-butyl-2-nercapto-I -
cycl ohexene- | - car boxyl ate Reference Exanple Al6 et hyl
5-tert-butyl-2-chl orosul fonyl -1 -

cycl ohexene-| - carboxyl ate 5 Reference Exanple Al7

et hyl 5, 5-di nethyl-2-nercapto-I- cycl ohexene-I'-
carboxyl ate Reference Exanpl e Al8 et hyl
2RehibosostlEkanpl e B E @itk hyttdrt-butyl-2-mercapto-1-
cycl ohexene-| - carboxyl ate [ Ref erence Exanple B] io

Ref et ersterExdnpheb®iyletthyl 6-[ N- (4-chl oro-2
fluorophen%l) sulfanoy%L | -cycl ohexene- | -car boxyl ate

(88 FRORET - GENEk ahpl &F tBP gV hyf —chlorosulfonyl-1-
% 4 chIo 2rflu henyl) N-
et YT nDy?T tho é@ hexene- | - car boxyl ate (conpound

Zfieéére%?cfee'ﬁlﬁgﬁ 1@@@'&}1?}3 §t§1ydlm@tilpll(-§*n4ercapto 1-

di fl uor ophenyl’) sul fanmoyl J-1-cycl ohexéene- I-carboxylate
(epasHE@nd) 1 Red esenaatbxanpl e B4 ethyl 6-[N-(2,6

di i sopropyl phenyl)

skéfermmde] Etanyle dlidxenbyl - Tariorpkal 8onPD-5,Conpoehnayl-1-
4) Reference Exanpl e B5 ethyl

6CYN-QexsRer bmﬁﬂ’?yéafﬂ?anoyl ]1-1-

cycl ohexe e l-ca (conpound 5) Reference
Exanplzﬁ Sy é% ﬁé yIsquanDyI) 1-

CIY&E@J&%%” xJa fannkbq]ﬂé'tﬁﬁ 6 Q%ﬂl@o 2p_ethyl

2- (N-phenyl's cycl ohexene-I1-carboxyl at e
(EIHH%@@&@n}i)iﬁﬂﬁﬂMﬂ%l@ ExayplhRénst hytarboxylate (compound

2-[ N-(4-chl oro-2-
fDuor ophenyl ) sul famoyl ] -1 -cycl ohexene-| - car boxyl at e
(ég%eggggg Egégéle B2 ethyl 6-[N-(4-chloro-2-fluorophenyl)-N
methylsulfamoyl]-1l-cyclohexene-l-carboxylate {(compound 2)
Reference Example B3 ethyl 6-[N-(2,4-

difluorophenyl) sulfamoyl]-1-cyclohexene-1-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—chlorp—2—

fluorophenyl)sulfamoyl]~1l-cyclohexene-l-carboxylate (compound
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9) Reference Exanple B8

2- (4- nmet hoxyphenyl)-4,5, 6, 7t et r ahydr o-

1, 2- benzi sot hi azol - 3(2H) - one 1, 1-di oxi de (conpound 67)

et hyl 2-[ N (4- et hoxyphenyl ) sul fanoyl ] - 1-cycl ohexene-

5 carboxyl ate (conmpound 8) Reference Exanple B9 et hyl

6-[ N- (2-fl uorophenyl)sul fanmoyl ] -1 -

nglohexene-l-carboxylate (conpound 10) Reference
anpl e B10 ethyl 6-[N-(3-fluorophenyl)sulfanoyl]-1-

CY S ONEXENBx i CRd BEX YL 2k SndiGRFRRHBAY 1) 4 |0 dRetet eapeiro-
Exanpl e B11 2-(4-fl uorophenyl)-4,5,6, 7-tetrahydro-

11 2-hemnzi sot i @z -3308Hyerona , 1-84 dk bité decdirpompouht) 68)
et hyl 6-[N—(4-f|uorophenyl)sulfannyl}-l-cyclohexene-l-
cathoilyPaf - (Lompbondrie)yldshyfamoyl] -1-cyclohexene-1-
2-[ N-(4-fluorophenyl)sul fanoyl ]-1-cycl ohexene-I|- 15
ate (CUMBEAd818) Reference Exanpl e B12 et hyl

c&

- 2, 6- S 1
RSP SRR A APaRBY] - By dPoRbuereRenyd) pak i) -

( ouRd,d3) - BafirLsnsee ExamotnBl3oet hyl 6-[N-(2,3 20

difl uor ophenyl ) sul f anoyl ] - 1- cycl ohexene-| - car boxyl at e
(sxEreund AAimief eencehix aviiNe (B4l es typhdhyNs(Rf&royl] -1~
di f 1 uor ophenyl ) sul f anoyl ] - 1- cycl ohexene-1 - car boxyl at e
(corpberend 5) - @i Refvérba c ecmpampde 1 BL5 et hyl

6-[ N- (3, 4-
REIar6PEphBRID S BRAn3y [ 4 —HuaroPBRBY thet 12 Ear b bR hT A ro-

g_];gzn-:%%lfllgQs%@ia%eglq%ﬁgﬁ?—oEr%(eaqellgdg%gigé hw:om%o[ulx\l'd( §8 P'
ethyl 6-[N~-(4-fluorophenyl)sulfamoyl]-1-cyclohexene~-1-
carboxylate (compound 12)
ethyl 2-[N-(4-fluorophenyl)sulfamoyl]-1-cyclohexene-1-
carboxylate (compound 18)
Reference Example B1l2 ethyl 6-[N-(2,6-
difluorophenyl) sulfamoyl]-1l-cyclohexene-l-carboxylate
{compound 13)
Reference Example B13 ethyl 6-[N-(2,3-
difluorophenyl) sulfamoyl]-1-cyclohexene-1l-carboxylate
(compound 14)
Reference Example Bl4 ethyl 6-[N-(2,5-
difluorophenyl)sulfamoyl]-1l-cyclohexene-1l-carboxylate
{(compound 15)
Reference Example B1l5 ethyl 6-[N-(3,4-
difluorophenyl)sulfamoyl]-1l-cyclohexene-1l-carboxylate
(compound 16)

Reference Example B16 ethyl 6-[N-(3,5-
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di f | uor ophenyl ) sul f anoyl ] - 1- cycl ohexene-i - car boxyl at e
(conmpound 17) Reference Exanple Bl7 1l-ethyl 6-[N- (2, 4-

di fl uorophenyl ) sul fanoyl | -i -cycl ohexene-| - car boxyl at e
s (compound 19) d-ethyl 6-[N-(2,4-difluorophenyl)
sul fanoyl ] - 1- cycl ohexene-| - carboxyl ate (d-ethyl

n 2, 4- ~1- loh -1- b late

8?%%%’?%3%6@ 3}I) )sgﬁf?%%ly]l ]103(/: Icoﬁei}-{elrfeen- Ic?ga?}k%xyl ate) (

undy 20) io Reference Exanple B18 ethyl 6-[N-(2-
1

g?ﬁlggycar boﬁyl phenyl ) sul fanoyl ] - 1- cycl ohexene-1 - car box

ykateenésanpewnd 21y Refterydnée [Bxéapte B9 net hyl

6-[N-(2, 4-

dii £ uor optemyll) el Ermepl] 4 L-Lvey ehekenene-92 ErBOR T at e

15 (conpound 22) Reference Exanple 920 propyl

gcprpppnd-19)

di fl uorophenyl ) sul fappyl]-1- xengnl-—qachexyhatdhe-1-
( ofpBhd 28 (ée#é%ﬁ]g%"%éﬁp gl’ %Qii et h)}l y ©
6- [ of - - [N-(2,4-

ﬁaﬁgo%g%gﬁ%/l ;C‘guel2c arm;G/I ][- 1S cycl ohexene- | - car boxyl at e
(BGTReWBEhe ) fRafferent Bofrxtulze 1B22- L soprpyilate) (compound
6-[N-(2,4

didh)l uor ophenyl ) sul f anoyl ] - 1- cycl ohexene-| - car boxyl at e
(conpound 25) 2s Reference Ex rer e B23 ethyl 6-[N-(2-
rretfieoepear Bosayph &P péhvt a?r’o@i 144

| i -cycl ohexene-1-carbo
! d f 4— —t OX ate
)ée}/t[k%_x?yfﬁéggg?gpﬂ%ny%g%uﬁ%ar%&;ﬁ-el —@&%@kgxg@e £idh ylat

(compound 21)

Reference Example B19 methyl 6-[N-(2,4-
difluorophenyl)sulfamoyl]—1~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—l—carboxylate (compound
24)

Reference Example B22 isopropyl 6-[N-(2,4-
difluorophenyl)sulfamoyl]-1—cyclohexene—1—carboxylate
(compound 25)

Reference Example B23 ethyl 6-[N-(2-
methoxycarbonylphenyl)sulfamoyl]—1—cyclohexene—l—carboxylate
(compound 26)

Reference Example B24 ethyl 6-[N-{(2-fluoro-4-
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met hyl phenyl ) sul fanoyl ] -1 -cycl ohexene-1| - carboxyl ate
(conmpound 27) Reference Exanple B25 et hyl

6- [ N-(2-chl orophenyl ) sul fanmoyl ] - 1-

cycl ohexene- 1- carboxyl ate (ethyl 6-[N-(2 5

chl or ophenyl ) sul f anoyl ] cycl ohex-1-en-1-car boxyl at e)
(conpound 28) Reference Exanpl e B26 et hyl

6- 2- chl or 0-4-

T R B e o it Ry
(eqnmpound 29) io Reference Exanple B27 ethyl
6-?N—(4-ch|orophenyl)sulfannyl]-l-

ReTobrye Mxalhpaar Boxydiat e (6eQNpOR+Hch B opRehet pnckfamoyl] -1-
Exanpl e B28 ethyl 6-[N-(2, 3, 4-

tayicf bhexephdmparbokf bty | fethyéyet Bfrefdene- | - car boxyl at e

(conmpound 31) 1s Reference Exanpl e B29 isobutgl
@hﬁﬂ:@g@qnyl)sulfamoyl]cyclohex—l—en—1—carboxyla e)

i fluoro yl ) sul fanoyl ] - 1- cycl ohexene-| - car boxyl ate
?SSWB %ﬁ%qgg) Ref erence Exanpl e B30 butyl 6-[N-(2, 4-

[ hﬁ%&%h u - k=g ycl ~lg=—car boxyl at e
%SE%g%%%gun 3% Eggggﬁh%é%Ejgné?gggg%ﬁgfhyI

G1LBréghdyanN@udfamoyl] -1-cyclohexene—1-carboxylate (compound
fl uor ophenyl ) sul fanmoyl ] -1 -cycl ohexene-| - carboxyl ate
@Gonpound 34) Reference Exanple B32 ethyl 6-[N- (2,4

éééﬁF%?%ﬁéﬁWP)@uP?énﬁhﬂL P-&c ( brexerenheryt haxlfapoy 1 -1~
SR eatso EReRy TS Sl anByrpe 207

koY ELRNEXENGh < CRE P AL R-(ROFPOYNL 36) 152
trifluorophenyl) sulfamoyl]-1l-cyclohexene-l-carboxylate
(compound 31)

Reference Example B29 isobutyl 6-[N-(2,4-
difluorophenyl)sulfamoyl]-1-cyclohexene-l-carboxylate
{compound 32)

Reference Example B30 butyl 6-[N-(2,4-

difluorophenyl) sulfamoyl]-1l-cyclohexene-l-carboxylate
{compound 33)

Reference Example B3l ethyl 6-[N-(4-bromo-2-
fluorophenyl)sulfamoyl]-1-cyclohexene-l-carboxylate (compound
34)

Reference Example B32 ethyl 6-[N-(2,4-

dichlorophenyl) sulfamoyl]-1l-cyclohexene-l-carboxylate
(compound 35)

Reference Example B33 ethyl 6-[N-(2-acetoxyphenyl)sulfamoyl]-

l-cyclohexene-1l-carboxylate (compound 36)
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Ref erence Exanpl e B34 et hyl

6-[ N- (3-chl or ophenyl ) sul fanmoyl ] -1 -

cycl ohexene-| - car boxyl ate (conpound 37) Reference
Exanpl e B35 ethyl 6-[ N (2, 3-

di chl or ophenyl ) sul f anoyl ] - 1- cycl ohexene-1 - car boxyl at e
s (conpound 38) Reference Exanple B36 ethyl

Gﬁiﬁéﬁ%%bgtEX#BQ&QX&%sgkﬁgf?%Jﬂﬁ%B—chlorophenyl)sulfamoyl]—1—

cyc exene- 1 -"car boxyl at onpound 39) "Ref érence

he xBad- et dwb kvl M & 4¢dotigolind, 374 ri azol - 2-

yl') phenyl ) sul fanoyl ) - 1- cycl ohexene-| - car boxyl at e
(Rofgpennd HLYmp teo BRE etleyic es-Hxartpl 8- B38 et hyl
6-[N-(2,5

dtichileorephenryd ) syifeaapy] 11ty ehgrerent-JarberBoX ¢ at e
(conpoung 4% Ref erence Exanple B39 ethyl 6-[N(2-

t Y99PQEPBnet hoxyphenyl ) sul fanoyl ) -1 - cycl ohexene-1 -carb

22%4&1'@%%%1%@(:&01@%%%‘3'&1@1 Ref R qnce: A S 15P401 8111 -1-
tdydilonerepbenyd . 3kt aapy | JedmpeyiaboBgxene- | - car boxyl at e
(conpound 43) Reference Exanpl e B41 et hyl

Gre|fidrpaAcé 2Zikdmgilrea Ral7- 2t 6- [N-[4-(2H-1,2,3-triazol-2-

yl ) phenyl ) sul f anoyl ] - 1- cycl ohexene-| - car boxyl at e

(vdo ppennd] ) farRefld rénexc Rhemsne-B4oaghdyplate (compound 40)
6-[ N-(2-chl oro-4 nethylphenyl%

JALPARBGT | BHARIQ SRExEHRYY cdMNbdgyPate (ethyl 6-

S8R pLgr BB e B el oy g -
gldawbobnd Nt {4- f | uor o- 2- »

nmet hyl phenyl ) sul f anoyl ] - 1- cycl ohexene-1| - car boxyl at e
(re@apenod ExtmplReBepescieylBetp-€¢2B44 et hyl 6-[N-(2, 6-
ﬁiﬁfluoromethoxyphenyl)sulfamoyl]—1—cyclohexene—1—carboxylate
(compound 42)

Reference Example B40 ethyl 6-[N-(2,4,5-

trifluorophenyl) sulfamoyl]}-l1-cyclohexene-l-carboxylate
(compound 43)

Reference Example B4l ethyl 6-[N-[4-(2H-tetrazol-2-
yl)phenyl]sulfamoyl]-1-cyclohexene-l-carboxylate (compound 44)
Reference Example B42 ethyl 6-[N-(2-chloro-4-
methylphenyl)sulfamoyl]-1-cyclohexene-1l-carboxylate (ethyl 6-
[N- (2-chloro-4-methylphenyl) sulfamoyl]cyclohex-1-en-1-
carboxylate) (compound 45)

Reference Example B43 ethyl 6-[N-(4-fluoro-2-

methylphenyl) sulfamoyl]-1l-cyclohexene-l-carboxylate (compound
46)

Reference Example B44 ethyl 6-[N-(2,6-
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di chl or ophenyl ) sul fanoyl ] -1 - cycl ohexene-1 - car boxyl at e
(conpound 47) Reference Exanpl e B45 et hyl
6-[N-[4-(1Htetrazol -1 -

yl ) phenyl ] sul fanoyl ] -1 -cycl ohexene-| - car boxyl at e
(conpound 48) s Reference Exanpl e B46 et hyl
6-[N-(4-(IHI,2, 3-triazol -

. I I []1-1- | oh -] - b I
G R s el & S T
t(.JHp%QB ngiyl phenyl) sul famoyl ] -1 - cycl ohexene-| - carbo
xj%ate ?conpound 50) io Reference Exanpl e B48 et hyl

GRéﬂ&réﬁce Example B45 ethyl 6-[N-{4-(lH-tetrazol-1-
nmet hoxycar bonyl phenyl ) sul fanoyl ] -1 - cycl ohexene-1-carbo

xyll)atheny { towpizomng 15 1) - Red lerhence e Ex acptexB4a tbe hiegipound 48)
6-[ N- (2, 4- .
diefiegerephEranieuPLANYRYL Bdyicl(bnékenieA- SchF bokst dte(
%89%%%29%b%é;é%%égﬁzpf§g§g¥%dg§%ggL?—EEE éﬂQi ke {compound 49)
i dj t enyl ] sul f 1]-1-
O e B R N R Y 555 Ref or ance

ExanrpherSadcgliptlent | Shl£mh9r0=-4y@lbhexene-1-carboxylate
met hoxycar bonyl phenyl ) sul f anoyl ] - 1- cycl ohexene-1 - carbo
xgdoapeund coipound 54) Reference Exanple B52 et hyl

6-[ N-(2-chl oro- 4-

Aedrsphenyiyampleafd§l §thyleocllPhdédene- | - car boxyl at e

%%ﬁggggggkbéﬁiﬁp%gng?I§ﬂf¥§§3y§§ggpé$cf§§%£%hg¥9[8§¥§§£9ﬂate

quhggﬁgghggyl)sulfannyl]-l-cyclohexene-l-carboxylate
(compound 56) Reference Exanpl e B54 et hyl

GelrNrERed | RIQR14- 86t berda A 6196 (2, 4-

difluorophenyl) sulfamoyl]-1-cyclohexene~1l-carboxylate (compound
52)

Reference Example B50 ethyl 6-[N-[4-[2,3-bis(tert-
butoxycarbonyl)guanidinomethyl]phenyljsulfamoyl]-1-
cyclohexene—-l-carboxylate (compound 53)

Reference Example B51 ethyl 6-[N-(2-chloro-4-
methoxycarbonylphenyl)sulfamoyl]-1-cyclohexene-l-carboxylate
(compound 54)

Reference Example B52 ethyl 6—[N-{2~-chloro-4-

cyanophenyl) sulfamoyl]-1-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



triazol -1-yl)phenyl]sul fanoyl]-I-cycl ohexene-| -carboxy
| ate (conpound 57) Reference Exanpl e B55 ethyl
2-[N-(2, 4-

di fl uorophenyl ) sul fanoyl ] -1-cycl opent ene-1 - carboxyl ate
5 (conpound 66) et hyl

5- [N-(2 4-di f1 uor ophenyl ) sul fanmoyl ] -1 -cycl opent ene-1 -

carbo 1 Eﬂ]t %ﬂéﬁﬁwr&%ﬁ%oﬁﬁ ©f &Nge fxarpl & %%@boxylate

tert-

du&b@@ﬁgﬁhgnyl)sulfanDyI]-I-cyclohexen I-yI]carbononx

yacetate to (conmpound 59) Reference Exanple B57

[Beﬁé&iﬂ&e4Edhmph@nﬂﬁhemyy) Sulf-azeyl) - 1-

cycl ohexen-1-yl] carbonyl oxyacetic acid (conpound 60)

Réié#@f@@hemﬁﬁ@famyéﬂ hitcyclarepgene-1-carboxylate

d|f|uorophegyl)sulfannyl]-l-cycloheptene-l-carboxylate
5 14C 61) Reference Exanpl e B59 et hyl

- {. rt - 1.
bt JcarE Pt LS F R SRART R Tt PoP ey
o@gﬂgggq,% c bpodnat g compound 62) Reference Exanple
B60 ot Ryl 6- [ N | 2-chi oré-4-(N 20
erdteryenakbaryhped BEl6C aebarmyd yipheryn} s2) 4-anmoyl ] -1 - cycl

ohexene- 1-carboxylate (conpound 63) Reference Exanple

B@ﬂfkgqy@phgnY$¢qq@ﬁ§mpgibrh:cyclohexen—l—yl]carbonyloxyacetate

quoropheng Lsulfannyl]-l-cyclopentene-l-carboxylate
10(86W56HH 84) 25 Reference Exanple B62

ST SS: SIS ndfy - -4 g F e oshippg L gamovt -1-
Pty tey sl on e (comaien b
Reference Example B58 ethyl 7-[N-(2,4-
difluorophenyl)sulfamoyl]l-1-cycloheptene-l-carboxylate

15 (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-

20 ethoxycarbonylmethylcarbamoyl)phenyl]sulfamoyl]-1~cyclohexene-
l-carboxylate (compound 63)
Reference Example B61 ethyl 5-[N-(2-chloro-4-
fluorophenyl) sulfamoyl]-l-cyclopentene~-l-carboxylate (compound
64)

25 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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fl uor ophenyl ) sul fanoyl ] - 1- cycl ohept ene-1| - car boxyl at e
(conmpound 65) Reference Exanpl e B64
2-(2,4-difluorophenyl)-5,6,7, 7a-

t et rahydro-1, 2- benzi sot hi azol - 3(2H) - one 1, 1-di oxi de
(conpound s 70) Reference Exanpl e B65 et hyl

6-[ N-(2-chl oro-4 fluorophenyl)

R P EREE L 57848 15 611 e 6o PG 2L CiOPBY4-p (conpound

fé§prophenyl)sulfanoyl]-l-cyclohexene-l-carboxylate
(conpound 71) d-ethyl

brd Mre2dce k214 Bloyop ophemdrsubtapmdinls, 6,7, 7a-

cycl ohexene- 1- car boxyl ate (et hyl
(E6R)rabypNo{ 2 2lemzdsdthiazol -3 (2H) ~one 1,1-dioxide (compound
f1 uor ophenyl ) sul fanoyl ] cycl ohex- 1| -en-1-carboxyl ate)(co
mfund 1s 72) Reference Exanple B67 et hyl

6- 2- br ono- 4-
f&%%ﬁﬁgn%a)%ef Eﬁéy?‘}hxil_ C%féﬁaﬁé)-((’é%qr{q—élér boxyl at e
(MmO 1 L1 £CP EXATRLERES: Sllonynate (compound

chyor ophenyl ) sul fanoyl ] - 1- cycl ohexene-| - car boxyl at e
(conpound 74) Reference Exanple B69 high polarity
Hefetreneo@tanpdenpeant-&tyl @#rJNF 02v-qral o2y '

di ast ereoner (conpound 76) of ethyl 6-[N (2,

AlgickPobeophemlitpnoy  knbydycl@hphenst 1 icagpokghekenecdupound
25 carboxyl ate Reference Exanple B70 high polarity
difdst er eoner (conmpound 77) and low polarity

R PR R S 8 L LS T S
%yhléﬁ@xene—1—carboxylate (ethyl (6R)-6-[N-(2-chloro-4-
fluorophenyl)sulfamoyl]cyclohex~1l-en-1-carboxylate) (compound
72)

.Reference Example B67 ethyl 6-[N-(2-bromo-4-

fluorophenyl) sulfamoyl]~l1-cyclohexene-1-carboxylate (compound
73)

Reference Example B68 ethyl 6-[N-(4-bromo-2-
chlorophenyl)sulfamoyl]~1-cyclohexene-1-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-1l-cyclohexene-1-
carboxylate

Reference Example B70 high polarity diastereomer (compound 77)
and low polarity diastereomer (compound 78) of ethyl 6-[N-(2-

chloro-4-fluorophenyl) sulfamoyl]-3-phenyl-l-cyclohexene-1~
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carboxyl ate Reference Exanple B71 high polarity

di astereoner (conpound 79) and low polarity

di ast ereonmer (conpound 80) of ethyl 6-[N

(2, 4-difluorophenyl)

sul famoyl ] -3-tert-butyl-1-cycl ohexene-I s carboxyl ate

Ref erence Exanple B72 high polarity diastereoner

(conpound, 81) and | ow polarity diastereonmer (conpound
825" o‘%XYgtaﬁ% 6- [ N- (2-

CRé AL el ExoroRheny| ) syh famyi by 3al &dedidtgh - kcomsdala 79)
exene-| - carboxylate i 0o Reference Exanple B73 et hyl
Gafjd\-1(o2, Bolarity diastereomer (compound 80) of ethyl 6-[N-

di fl uorophenyl ) sul f anoyl ] - 3, 3-di net hyl -1 -cycl ohexene-

- (Zaboxyhat epHesoripsuh8aBa)l IRSF-ée e hceu tBlartpcgc Bylgexene—1-
ethyl 6-[N-(2-chloro-4-

fFi1epheRs! ) sul f anoyl | - 3, 3-di met hyl -1 - cycl ohexene- | -
é@ﬂ%ﬁ%%?%? %%%g&f%??g’Qqu%ﬁha@%%%rgﬂﬁgxgééﬂgke(gggkound 81)
difd uer,opbenyi dys Wiharyldnd r G¥ekebeXE ) 'oFfaEEH%lll At @-(2-
(conpound 85) Specific exanples are shown in Tables 1
teh1>ro-20s{ deddphehyl) sQ1 fdndoyll ] -G~ OR-{-Bdh)y 1R 1REyclohexene~1-
SQOZN -Ar Conp. R R2 Ar n No. 157

carboxylate

Reference Example B73 ethyl 6-[N-(2,4-
difluorophenyl)sulfamoyl]-3,3-dimethyl-1-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-cyclohexene-l-carboxylate
(compound 85)

Specific examples are shown in Tables 1 to 5.

[Table 1-1]
0
it 1
X C—0OR
)
SO,N —Ar
Comp. R? R*> |Ar n

No.
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[Table 1-2]

Ar

Rl

Comp.No.
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17 @2HS H _,OF 2 F 19 CH5 H 2
1-3] 159 Conp.No. JR1 R2 Ar n 20
F 21 @2H5 H2 CH50-C 0 22 CH3
H2 F 24 CB3H/ \ 2C F 25

CH5 H2 CH3O-C O

16 C2H5 H 2 -Q -
(1-form FF [T
QH5 H2 (d-form
H2 F 23 (CH2)2CH3
CH(CH3)2 H2 F 26

F F
abl e
F

11 CzHs H :: :; 2
F
12 CoHs H _ 2
F

F

13 C,Hs H i 2
F

14 C,Hs H : 2

F
15 C2Hs H i 2
F

16 CoHs H C:; 2
F
F
F
17 CzHs H E 2
’ F
19 C,Hs H 2
F
(1-form)
F
[Table 1-3]
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27 C2H5 H-QCH 2 3 F 160 [Table 1-4] Conp.No. Rl R2
ArIn 28 C2H5 H2 C 29 C2H5 H/ \ 2 F C 30 C2H5

H2 ~Cd 31 CHSHZ2-Q-F FF 32 CH2ZCH(CH3)2 H 2
“Q-FF 33 (CH) 3CHB H2 FF 2 34 C2H5 H-Q -Br Br
F 161 35 @2H5 H/ \ 2 C
Comp.No. |R* R? Ar n
20 C,Hs H : 2
F
(d-form)
F
21 CoHs H @ 2
C,H0—C
0
22 CHs H : 2
F
F
23 (CHz) 2CHs H ; > 2
F
F
24 CH H 2
)
F
25 CH (CH3) 2 H ; > 2
F
F
26 CoHs H ’__@ 2
CH,0—C
0
27 CoHs H | 2
—Q—CHs
F
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C 36 C2H5 H2 CH3 CO [Table 1-5) Conp.No. jRL R2
Al n 37 CHHE H2 C 38 CH  H2 d d 39 H 2
CzH5 40 CH5 HN 2 NN 41 CH5S HCO 2 C 162 42 C2
H2 CF3043 CH5S HF 2 F F 44 C2H5 H/NON 2 NN
ON. 45 C2H5 H2 CH C [Table 1-6] Conp. No R1
JAr jn
[Table 1-4}
Comp.No. R? R? Ar
28 CoHs H :
Cl
29 C.Hs H | :
F
Gl
30 C,Hs H
Gl
31 C,Hs H
pae
F F
32 CH,CH (CH3) 2 H ;: ::
F
F
33 (CH2) 3CH3 H ; >
F
F
34 C,Hs H
——-f: >—Br
F
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46 C2H5 H2 CH3 47 C2H5 Hcl 2 C 48 H/ \ NON 2
CH5 ON N 49 C2H5 H/N, -N 163 50 C2H5 H 2 CF3 51

CHs H/ \ 2 COOCH3 52 CH~~H~~2 2 F 53 QHs
HN ,0C (CH3) 32 ~( HNHO 0/" NHOC (CH3) 3 54 C2H5
H/ \ 2 COoOCH3 [ Table 1-7] Conp.No. IRl R2 Ar n
5—&2H5—H \—2—CN-C—56—(CH2—p0HH-2
35 CoHsg H 2
~( Yo
Gl
36 CyHs H 2
CH3—lq
0
[Table 1-5]
Comp.No. R? R? Ar : n
37 CoHs H :: :: 2
Cl
38 C,Hs H : 2
cl Cl
39 C,Hs H ; :: 2
. C,Hg
40 CzHs H N 2
~
N =
N
41 C,Hs H SCI 2
Gl
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-Q-FF 16457 CHH  H/ \ N 2 NNF 58CH5 H1 -Q
-FF 59 CH2ZOOOC(CH3)3 H2 FF 60 CH2COOHH 2 F 61
CH5 H3 -Q-FF 62 CH5 H2 C NHCH2000C (CH3) 3 O
Cl [Table 1-8] Conmp.No. RL R2 Ar n 63 C2H5 H 2

C- NHCHzZCOOC2H5 0 € 165 64 C2H5 H/ \ 1

42 C2Hs H : 2
CF,0
43 CoHs H F 2
F
F
44 . C,Hs H /NiN
N ‘
N~
N
45 CoHs H
cl
[Table 1-6]
Comp.No. [R?! R?

Ar
46 CoHs H
F
CH

47 CzHs H

49 CoHs H

C:IE

Gl
48 CyHs H /NQN
N ]
::; =N




FC 65 CH H3
72 C2H5 H 2
CHS H 2
SO2NH- Ar

[ Br C

(d-form F C 73 C2H5 H 2

| Conp. No. Rl 1Ar In

-F A 71 C2H5 H 2

[Table 2] 0 11 COR
166 5 2

(1-form F C
| FBr 74

(CH2) n
[\ 2 OCH3

50 CoHs

w

4 jus
O\©
2

51 C,Hs

COOCH,

plle

N_ 0C(CcH,)
H 33
53 CyHg __@/\N_(/Y
H
NH
o” TOC(CH,),
54 CyHs H
: COOGCH,
Cl
[Table 1-7]
Comp.No. r! R? Ar
55 CoHs H
CN
Gl
56 (CHy) ,OH

oy
-n
!
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/ \ 2 qC2H59 Cl

[Table 3] 0 11 C NAr S02 Conp.No. Ar

68 F 167 TCa -0-CCH
Jac OR R2 1

--QF F [Table 4-1]

F18 C2H/ \ 2 F 66 CH5 1 F

67 -0-CCH
0O * 7R

57 CzHs H N
N
=N
F’
58 CoHs H :
F
F
59 CH,COOC (CH3)3 |[H
F
60 CH,COOH H :
F
F
61 CoHs H :
F
F
62 CoHs H
G—NHCH,C00C (CH,)
0
cl
[Table 1-8]
Comp.No. |R? R> |Ar
63 C2Hs H
G—NHCH,C00C,H,
0
c!
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SO2N -Ar Conp. No. Rl
polarity diastereoner) F 76 (low C2H5 H polarity

R2 R

| ar

75 (high C2H5 H

di astereoner) F 77 (high CH5 H polarity

di astereoner) C
di astereoner) C

78 (low CZHS H polarity F
168 79 (high CH5 H C(CH3)3 polarity

F_diastereoner) E 80 (low CHS H C(CH3)3 polarity E
di gstereo F [TabIeH4-2] Comp.Nq. 1R1 R 2 R Ar 31
R gh C2 C(CH3) 3 palaritly F tereomer) Cl 8
low C2H5 |H C(CH3)3 / \| poljarit stereoner) Cl
cl
65 CoHs H : 3
F
Ci
71 CoHs H 2
(1-form)
Cl
72 CoHs H | : 2
F
(d—-form)
Cl
73 CpHs H 2
Br
74 CzHs H 2
—~f; :>———Br
Cl
[Table 2]
I 1
C—OR
SO,NH—Ar
Comp.No.. R! Ar n
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85 CH5 HBr -Q-FF F [Table 51 CH3 0 C OC2H5 CH3
H SO02N -Ar s | Conp.No. 1Ar 169 83 F FF 84 Q _F
Cl The Reference Exanple ¢ nentioned bel ow can be

produced according to Reference Exanple of W01/ 10826
and Reference Exanple D can be produced according to

oo

A ACNO4- 1 40000 E

E)\allpi C Uf VA L7 100207 S [
Ref er ence
di f 1 uor ophenyl’) sul f anoyl | - 1;

£ W
CTCT TITCC ™ L ATUTTpPT©

1
[N (2,

ne-1| - car boxyl atle

bl uti gn—Qf ethyl 6-
ohé&‘
) to Yhe/method di scl oseq

é_

(1 g, synghesized accordin |
in JP-A-10F 10 056492) and phenyl net hanet hi ol (719 ng)
i;n N, N di net hyl formam de (20 m) was added dropw se
yrider ice-f&8bing 1, 8-di azabi cygl ol\5, 4, 0] - 7- undecené
({441 ng) d the mixture OCH,
9 C,Hs 2
)
F
18 CoHs i : 2
F
66 CoHs ; : 1
F
F
[Table 3]
0
1l
C
\
N—Ar
/
S0,

Comp.No.

67

68

==

Ar

F
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was stirred at roomtenperature for 18 h. The reaction
m xture was diluted with ethyl acetate (100 nml),
washed with water (70 15 m x 2) and saturated brine
(70 M), and dried over anhydrous sodiumsulfate. The
sol vent vvas evaporated and the obtained residue was

£ 1 oh nm faanY
pyrt+fHed—by—Ftash——sii+eca ge! eel-um—echrermatography

(elggent : t gl yene 0 g| ve yI 6- (benzyl sul fanyl]) - 1-
cycl ohexeng box 6&) Iza,g}Fa colorlesq oil.
20 ' H NVR( (D : 12 2§ 2 a7 OHz),
155-2.36 ((6H, m, 38.76 (1H, m) 3.86 (2H, s), 4.19
PH q, J ¥ 7.0Hz 695(1H 170 t, J = 4.0Hz),
39.7. 39 5 Refer/e Exanpl e C2 In the dane
hnner as ifn Prence &, ethyl 6-
N- (2, 4- di fjl bsrophenyl ) s rmyl ]-1-cycl ohexene-l}-carb
ylate 5}(1 g) and (4-fret hoxyphenyl ) net hanet hi g
893 ) re reactgd to give ethyl
-[ (4- met hoxybenzyT) -sulfanyl [-T-cycl ohéxene-T -
ar boxyl ate (848 rrg) as a colorless oil. 1H NVR(CDC13)
?ra%?l -70Hz) 1.57-2.32 (6H, m, 3.74
80 (%h 3.82 (2H, s), t 4.20 (2H, q, J
10 7 OHz), 6.84 (2H d, J = 8.4Hz), 6.94 (1H, t, J
4.0Hz), 7929 (2H d, J = 8.4Hz). Reference Exanple
N smORMANner as in Reference Exanple O,

=N

1 IIACDO 03/\0'_'

A55-kg) and
(2, 4-di fl uorophenyl) - et hanet hi ol (421 ng) were

rgacted to gi vg et nyl
-4, Hodi f | uo@benzyl|)r2ul flaiyl ) -1 - Ar
cycl ohexene- I-{ar Boxyl at e 165 ng) as ajcolorl ess o1l
LUHNNRiIGEDCLI) |[82Hsl. 2§ H 3H,| t, 7. 0Hz C
(l6H,. m,, 3.78((1H, m|, 3.84 A®> 411 =
1oy ite. 76- 688

diasterecmer)

76 (low C,Hs H

polarity | —Q

diastereomer)

77 (high CoHs H

polarity @

diastereomer)

78 (low CoHs H

polarity @

diastereomer)
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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 d, ethyl 6-

[N-(2, 4-difluorophenyl)sul fanoyl]-1-cycl ohexene-1-carb

oxylate (835 ng) and
) —=tret-hanet-ht-of 853—mg)—25

cgive ethyl {6-Efd-chl orof4
-1 -cycl ohexene-1I -fa @ e F
) 1

f b

( colorlgss ojl. 1H NWVR (CPC13 . 26
(I3H, t, J = 7.0Hz), 1]56-2]36 (6H, m, |171/3.82 (1H
rndl%§t948?@#¥ ). 4.19 (2H g, J = 7.0H), .96 (1H,
t—3F—= 8- G“_' 2= 6ILIZ}, 698 \Jd._lLll, n'}, 7t ed

tid
8.¢0HZ 1 ow2. 6Hz) cuA6 (4H, ddycd3,8. 6Hz,
Ref erence Exanple C5 % 3-Pyranone (20. O

pdlheisame nmapner as| des¢ribed in Tet

[
19, p. 1625 (1$63) to|give| ethyl
E%ﬁéﬁ@i%@re i hydr o{2H pyr an- 4- car boxlyl atfe (7.52 @)
as—a—eelerest—oi—AH-NVR-(CBCL3 51132 (-3H-—t—J
= 7.2 Hz), 2.31-2.38 (2H, m, |0379(2H t, J =5.6
Hz), 4.14 (2H, t, J = 1.8 Hz), 4.24 (2H, q, J =7.2
Hz), 11T8bl4 1442]1s). SIMS:172(M+) Reference Exanple C6
Fi Nyl 5- hydr oxy- 3, 6- df nydr p- ZFF pyT an- 4-fcar boxyl at e
C2mp.Nd5 g) whB' reactdfl i hRt he same majmer as
described in Tgtranedfon.,| vol. 30, p.] 3/53 (1974) to
giBre (biglyl 5-spCfHanyl {8, 6- fChgith) e-
2H- pyran-4-carpoxylate (12/0 g) as a paj
1P0 ¥epc13) S 1.32 (3H t, J =7.2 Hz
%Eﬁsyge\]om;rz (1H, s}, 3.B4 (2H t, J E
82 (lOW C2H5 H C(CH3)3
polarity
diastereomer)
85 C2H5 ~H Br

[Table 5]

Comp.No. |Ar
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20 2.2 Hz), 4.25 (2H, q, J = 7.2 Hz). elenental

anal ysis value: as COHL2G3S Cal culated (% : 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

tetrahydrate (24.5 g) was added to acetic acid (130
H—afe—thp—modure—was—heated to 50-55C. Thereto was

i 7 of ethyl 5-sulfanyl -3, 6-

arboxyl ate (10.0 g) in acetic acid

hours(hrs). The m xture was stirred

rs, and{the reaction m xture was

reduceqd pressure. To the residue

ile 30 M) and the m xture was

Stdrred atj roo enperatufe for 2 days, and 5 the
rlesul tant | nso Q terijal was renoved off by
fliltration g with acetonitrile (70 m). The
fliltrate and washi ng wer¢ conbi ned and the m xture
was concentratied under reduced pressure. The residue
was—dissolived in acetoniteile (160 m) and the

m xture was stirred at roomtenperature for 6 10 hrs.
The resultant insoluble material was renoved off by

filtr atrh@nReMnEEeEfdaﬁ%I@tce méRs i RS AU IAL ednUhdeSroduced
reduced pressure. To the residue, diisopropyl ether

(A rdihgwas Refddedceahgaritdle: prfewopi f B1sXE angoRebd@nce
material was filtered off to give

EREPREXY carbdrey Progueed dnahreingl py rEspr@leyubfoMpel A1H826.
acid a £a| e-yellow oil_ (27.6 g) containing an

| nor gaRREr S TPGAUEEETRIE IR DVBO d6) S 1.16 (3H t,
At iy L L S o

Hz) . To a solution of ethyl 6-[N-(2,4-
difluorophenyl)sulfamoyl]-1l-cyclohexene-1-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-
cyclohexene-l-carboxylate (673 mg) as a colorless oil.
'H-NMR(CDC13) & : 1.27 (3H, t, J = 7.0Hz), 1.55-2.36 (6H, m),

3.76 (lH, m), 3.86 (2H, s), 4.19 (2H, q, J = 7.0Hz), 6.95 (1H,
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20

25

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
concentrated to dryness under reduced 25 pressure and

tbe Jesisdurznasy dissobyedsi N gt.hyl acetate (100 m).

The obt ai ned solution was partitioned by adding dilute
biré¢ freret20Erdnplellt® et hyl acetate | ayer was washed

twice with saturated brine (50 m) and dried over

anhydr 88st3ddiana 28086 FHatia. Rﬂfﬁ%r@@ﬁ@/é‘iﬂanwég Cl, ethyl 6-

efwap@a%ﬁffi%%ﬁﬁ?%@&? A T el By Sorodky ate
6L ShECXANSETHCL BLEY ) (B OBLESL] VE £F QUCh MBS, coctca

concentrated un pressure an

pfcﬂ@li@t@geil:ﬁyp%—f[r Qeﬁbﬂﬂoﬂkﬁfe%z‘ﬂ)@§h§gl f\ér{ﬁ]h-q)i@p@l&{éxene 1-
gi ve ethy

(qdﬂboxyswtécwgﬂa-ma)6ad|myﬁﬂmm2bb§y®an.4 car boxyl at e

(,7.81 gﬁp Ie-yeIIOM/crystaIs. 1H NWMR (CDC13) S:
str?Mlt c1{3> = 1228 1BY, . §2=2770H¢DH 1.5%-2.32806H, m),

( J = 5. 4.34 (2H, g, J = 7.2 Hz), 4.53 1o
(’Zzﬁ,4 {1y ) o 36892)(3Hel%>ms%t 8P AR y®irs T4 8é (#y q, J =

10, ulat d_ (2, 34 4. 3 F
??7@'6?1%% 36?'. 64, 4d279 8Rél e?én éx%lr'jr}llﬁl e’ SQ}H}PZ), 1.29

R@ﬁergpq¢=ExﬂmmI¢.Dl To a solutlon of ethyl
6- (benzyl sul fanyl ) - 1-cycl ohexene- 1-carboxylate (100

rgfeobied edimpieReBer ence Exanple ClL in nethyl ene
chloride (3 m) was added m chl orobenzoic acid (196
nmg) underthieceamponammpr andinhkefinanaee Ewanpde iGl,egdthyl 6-

[%9?5,4—difluordphenyl)sulfamoyl]—1—cyclohexene~1—carboxylate
(455 mg) and (2,4-difluorophenyl)-methanethiol (421 mg) were
reacted to give ethyl 6-~[(2,4-difluorobenzyl)sulfanyl]-1-
cyclohexene-l-carboxylate (185 mg) as a colorless oil.
'H-NMR (CDCl3) &: 1.26 (3H, t, J = 7.0Hz), 1.60-2.40 (6H, m),
3.78 (1H, m), 3.84 (2H, s), 4.18 (2H, g, J = 7.0Hz), 6.76-6.88
(2H, m), 6.97 (1H, t, J = 4.4Hz), 7.34-7.46 (1H, 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-
fluorobenzyl)sulfanyl]-1l-cyclohexene-l-carboxylate (625 mg) as
a colorless oil.

'H-NMR (CDCl3) &: 1.26 (34, t, J = 7.0Hz), 1.56-2.36 (6H, m),
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10

15

20

25

20 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

hydr ogencar bonate solution (20 mM), water (20 m) and
23. satumat ag, bsiqe ©2A0 81) .4 and G ed, oyer anhydr odsos (11,
sodium sulfate. The solvent was evaporated and the

obd aihed8r.éBr due. cHaas puesf{ad by ,fFash &iH,i ¢d,ge+ 8.6Hz,
chromat ography (eluent: hexane->ethyl acetate/hexane

=2 19130), gﬁél%f%t &d,i ged8 f¢trm BrdHAeéxane to gi ve et hyl

6- | sul fonyl )-1-cycl oh [ - boxyl at
e hh s e O e e et are il

CDC13), S: Tt d= 7.2 1.41-2.50 (6 ,
Y e arpveandfit (3bole) ds Lealitbe fn Phie? saio (Rlhndl) s
(dddcTbed $n %é&a@%@rogz ’ J\ﬁ)ll.s'l%l:tib_’. f6z’%7'(a-9%§) (éf(})'" gf@e

7.50-7.55 (2H, m. elenental analysis value: as

G004 by 8r &H2®, 6Cali kil ad-eaH-{HranCe - 68 talxy1HEe6(B752 g) as
Found (%9: C, 60.98; H 6.32. Reference Exanple D2 10

I3 adersase olnner as in Reference Exanple D1, ethyl

?@ﬂ%t HG ety Y-Sl 3y 1 - 1 ¢y dI-6hBkbne?13'cEr BBx Pt ™
%.(7%8éaﬁ?)t,°b3 al %‘?%‘yipé‘) Rejerence, Bxanple (G2 W85 4 24 (on,

react o give éth

Q{,[ (FA=ret hoxpbenzykysyld onyl ] - 1- cycl ohexene-| - car boxy!
ate (conmpound 87, 88 ny) as white crystals. 15 1H NMWR
(OIRS13y284")1.34 (3H, t, J = 7.0H), 1.42-2.50 (6H, m,
3.82 (3H, s), 4.21 (1H, d, J = 13.6Hz), 4.28 (2H, q, J
Refpropeg Exprgle( CH, n), 4.50 (1H, d, J = 13.6Hz),

6.92 (2H, d, J = 8.8Hz), 7.41 (1H t, J = 3.6Hz),
7. 47 (BHRYY S-Rydrgxgrgno-dipydrant ATPwirisrarher e tend12. 9
% 7uééo§ggcted 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 (2H, t, J =
2.2 Hz), 4.25 (2H, q, J = 7.2 Hz).

elemental analysis value: as CgHj;203S8

| 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

25

20 Calculated (%9: C, 60.33; H 6.55 Found (%: C
60.42; H 6.58. Reference Exanple D3 In the sane
manner as in Reference Exanple D1, ethyl 6-
[(2,4-difluorobenzyl)sul fanyl]-1-cycl ohexene-|-carboxy
late 25 (161 ng) obtained in Reference Exanple C3 was
reacted to give ethyl

Botvd2, A1tk uerobenzyd )suldignay Lhs! seyclehexeng=4soc ror 3
car boxyl ate (conmpound 88, 134 ng) as white crystals.
L NVRndCBRR 3ye it ibn3@i k Blke twas) condefdytedl uh8e?. BEduced
(6H, 175 n), 4.27 (2H, q, J = 7.0Hz), 4.35 (1H d, J
PHFE L)y, W Ibe( 1epidhe wassadfed aghtanitrille 0HA0 ml) and
6..83-6.96 (2H, . (.42 (1H, t, J = 4.0Hz), 7.49-7.61
(1§ Ty<CUEF efhSE TARGI §si OFRItGRPe BRI HPSFZ09ayS 5 and
c N 5.80: H_.5.27 Found (% ; C.. .
S LB tatlinsonup e itotalnyRE BN RET et Ltration
Wﬁﬂﬁ@bsﬁ§d'Wﬁéﬁﬂa@%geﬁ§t§¥fgnﬂfﬁ Qﬁ?.eﬁ%%lf§ltrate and
[ (2-chl oro-4-fl uorobenzyl)sul fanyl]-1-cycl ohexene-1 -
ivashanhoxytate@np309dngnd ddiainietduire Ref efoareat Exasepl ehder
C4 was reacted to give ethyl
geduzegdhpop st | Ubrob@msiglup- sas fdrgdglved in acetonitrile

1- cycl ohexene-| - carboxyl ate (conpound 89, 422 ng) as
virdi em?br%q dihe MiKERAR %m&e)reﬁdlé%zrmﬁewega@re for 6

B e 5o (Gl ThpeqBeofR (8 Jondran R
%i?tgaétgn,%nﬁ¢%he Eif@riﬁ@*wagdcoﬂééé%fgééd ugdgft}educed
7.42 (1H t, J = 4.0Hz), 7.62 (1H, dd, J = 8.4Hz,
pr2bhre El esethal reyiahgsi 8iVabpespas cCheHIBAFAS was
added, and the precipitated insoluble material was filtered
off to give 4-(ethoxycarbonyl)-5,6-dihydro-2H~pyran-3-sulfonic
acid as a pale-yellow oil (27.6 g) containing an inorganic
product.
'H-NMR (DMSO-ds) 6: 1.19 (3H, t, J = 7.2 Hz), 2.17-2.21 (2, m),
3.65 (2H, t, J = 5.5 Hz), 4.04 (2H, q, J = 7.2 Hz), 4.16 (2H,
t, J = 2.4 Hz).
Reference Example C8

4- (Ethoxycarbonyl) -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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15

20
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20 Calculated (9%9: C, 53.26; H 5.03 Found (%: C
53.08; H 4.95. Reference Exanple D5 Ethyl

6-[ (2-chl oro-4-fl uorobenzyl)sul fonyl]-1-

cycl ohexene- 1- car boxyl ate (conpound 89, 100 ng)
obtained in 25 Reference Exanple D4 was resolved in
two enantioner by high performance |iquid

C bt ored0gr apdys (1GEh RAEAK Ao rekd@ning heXapebeiddn@lsidue
8/2). The eluants were filtered through a 0.45 pm

fwh$epqrnﬁaadethsﬂkaiaagdlccg&ﬂmﬂIdhzedatogmaﬂhyxaaéuémt:ethyl
176 respectlvelf ive ethyl g 6-[ (2-chl oro-4-
f?%‘if%%?e(ﬁl??‘ﬁy?,u £ |/P)1 ch ohegehtrs -rEadeRyvas e

(q_cy L“:?:%tsal B?(gelhr}%ldﬂ bg%;{ﬁlﬁre and the crystals produced
ng;';fﬂf!a\é'z]l &é!%]%%%ﬁe % rﬁaﬁe%@g' gte &%”&P@ﬁd 91, 49

S eac ite crys rrpou

( EX63osR1 £dn D) (ﬁ%—d&hyéro- 2@%}!&% - é@ft?m@'éaﬁ:@"'m n@m q)

4.26 (2H, q, J = .

(@H,pade-yeT168 c(ﬁlyl-sl,tatld J = 8. 6Hz, 2. 4Hz) 7 21 (1H

dd, J— 8.6Hz, 10 2.4Hz), 7.42 (1H, t, J = 4.2Hz), 7.61

(1H, ¥R (@D6Hy, 5:610B%) (3i crerk 21 TaRalyki sZ\ﬁa?I-lZem (28,
8H18C] FO4S Calculated 26; H, 5

B O 12 358 Stb Bns 44 (3o bs b1 72 B2k, 4.53

i hanol ound 91 1H NMR (CDC13) S: 1.32 (3H,

&}{mttg) %&6255(6Hn) 4.26 (2H, q, J =

7 OHZ) eléméln?ta(llﬁnaﬁym!s 'vagu%HZ)as Pﬁ?CK%b' s), 7.03
(1H, td, = 8. 6Hz, .21 ( 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-
l-carboxylate (100 mg) obtained in Reference Example Cl in
methylene chloride (3 ml) was agded 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 agueous
sodium hydrogencarbonate solution (20 ml), water (20 ml) and
saturated brine (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 (1H, dd, J =
8.6Hz, 6.0Hz). Elenental analysis value: as
C16H18CLFO4S Calculated (%9: C, 53.26; H 5.03 Found
(%9: C, 53.29; H 4.82. 25 [a]p +95.0 (c =0.5, in

met hanol ). Reference Exanple D6 2, 4-Difluoroaniline
(0.45g) was dissolved in ethyl acet ate (10 m) and

SAREORORIG 58 cBol T THeRCT S ko GO B R By |

d 2 | at
(8 g5h: LR Bt Ei%%?%é“?ﬁgﬁ?ﬁ% e

dgetak e(drb1.n 3: wassadded lr gpwi se2uThe T.e@chi. 60 (6H, m),
m xture was stirred 5 under a nitrogen streamat 0C

for28302H) ngand at7.28ai & edpetlat,ude Por 15.§i4., théS> (1H, m),
reaction mxture was diluted with ethyl acetate and

viastted 1Buceski vel- §HWth7v€G7t’8r 4p564d Y1) §-5R7-55 (2H, m).
drochloric acid (5 t 5 2 d

s%?teﬁf‘leﬁf:%g Zil’baf]r}hslt—:‘ls( %ﬁgﬁ?) asT\#a PE?%% 8&5‘!&8&(& e)l g;er was

Q{al%ﬁlgl\_lg% ﬂ-gd:ﬁ%gn% | g syl fate and the sol vent was

evapor at e nder 'reduced ‘pressure. The resi due was

eunkl ed) byc sidd.oa ;98! e€odaum  chromat ography (el uent:

et hyl acetate/ hexane=| /2). The objective fraction was

afeepheat Bchmpide D2r educed pressure and the residue

was crystallized froma m xture of ethyl acetate 1s

and di I@d:rj}»q-)ma[meemﬁ@me]f oasg|1@eR@fﬁ§,qznce Example D1, ethyl 6-
[(2,4-difluor

oL i P G B T A e A DI A s LB g0 Y b e (98
gr?gla@bgg#_é?d Clé'y 2{5% ?W&yﬁ\é?&)%%dgas ﬁrea?:l;:t%é Hgg’Hglee ethyl

(2 4Qme§hox§£é%ﬂ§1)suﬂféﬁ&ﬂﬁaﬂrc§kloﬂeighe l-carboxylate
(compound 87, 88 mg) as white crystals.
ly-NMR (CDCl3) &: 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, g, 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;7H22055
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]-l-cyclohexene-1-carboxylate
(161 mg) obtained in Reference Example C3 was reacted to give.
ethyl 6-[(2,4-difluorobenzyl)sulfonyl]-1-cyclohexene-1-
carboxylate (compound 88, 134 mg) as white crystals.

'Y-NMR (CDC13) &: 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, n), 7.00-7.05
(1H, m, 7.12 (1H, br), 7.22-7.33 (1H m, 7.43-7.55
(1H, m, 9.82(1H, s) Elenental analysis value: as
C14H15F2NOB6S Cal cul ated (9% : 0,48.41; H,4.35; N, 4.03.
25 Found (% : C,48.47, H 4.35; N, 3.96 Reference
Exanple D7 In the sane manner as in Reference Exanple

D6, e | 5;

(& o4tr‘%§ul ?%hycll') 3767 VB o-- 25 dyRanta-Lar box)iate -3
(Pu?,ong) 4148 ehi aigled LnlBeéﬁiencseSEX@ﬁPd;e(z@ﬁ Was 7.42 (1H,
reacted with 2-chl oro- 4- fluoroanlllne (0.52 g) to

ot ves et aybu3y [ (2-40hl7060- dtH, m)

fl uorophenyl ) sul fanoyl ] - 3, 6- di hydr 0- 2H pyr an- 4- car boxy

| ate Edempoiaid agaly@i54vagl)ueasaamlisléle@n@/@t als. 5

1H NVR(DMSO-d6) S: 1.11 (3 = 7.0 Hz), 3.72 (1H,

dd, J Salgglaied, (33 9 ¢z)3S @0@7H(2$+27, J=7.0 H),

4.15-4_25 (2 J =22 H
4. 46 4F3§n{% ALY n)C'7 975(1]#4 Br§° 7.22-7. 2%3 (1H m,
ﬁ%rgngg £ 25, ﬁlrg pa9.68 (1H, s). Elenmental analysis

as Cl4HI5CIFNOBS 1o Calculated (% : C, 46.22;
H, 4. 161nNi%e Game Mot (4 'inCréBedbricddpkakple DB, Brhyl 6-
Speci fic exanpl es of the conpound of the present
| hiZewhilonot hafflucaebbez gy e HERIngd d - ncy hleohearpeninner
as in the aforenentioned Reference Exanples are shovvn

W%Néaee aP9 §9TapberimedigReReferene freg8phe C4 was
R e S T R e

l-cyclohexene-1-carboxylate (compound 89, 422 mg) as white

9

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, d, J = 5.6Hz), 4.59 (2H, s),
7.03 (1H, td, J = 8.4Hz, 2.6Hz), 7.21 (1H, dd, J= 8.4Hz,
2.6Hz), 7.42 (1iH, t, J = 4.0Hz), 7.62 (1lH,
dd, J = 8.4Hz, 6.2Hz).
Elemental analysis value: as CigHi13C1lF04S
Calculated (%): C, 53.26; H, 5.03
Found (%): C, 53.08; H, 4.95.
Reference Example D5

Ethyl 6-[(2-chloro-4-fluorobenzyl)sulfonyl]-1-
cyclohexene-1l-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
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S02 CH2 Ar Conp.No. Ar* 86 /-\ 87 Ow 179 88 F F
89 F Cd 90 (-)-formdC 91 (+)-formF C [Table 7]
O Oet 0 S02 NH Ar*  Conp.No. Ar* 92/ \ F F 93/ \

respectively give ethyl (-)-6-[(2-chloro-4-
fluorocbenzyl)sulfonyl]-1-cyclohexene-l-carboxylate (compound
90, 50 mg) and ethyl (+)-6-[(2-chloro-4~fluorcobenzyl)
sulfonyl]-1l-cyclohexene-1-carboxylate (compound 91, 49 mqg)
each as white crystals.

Compound 90

'H-NMR (CDCls) &: 1.32 (3H, t, J = 7.0Hz), 1.56-2.55 (6H, m),

4.26 (2H, 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 = B.6Hz,
6.0Hz) .

Elemental analysis value: as Cj;gHi18C1lFO4S

Calculated (%): C, 53.26; H, 5.03

Found (%): C, 53.24; H, 4.85.

[a]p?® -97.0° (c = 0.5, in methanol).

Compound 91

'H-NMR (CDCl3) &: 1.32 (3H, t, J = 7.0Hz), 1.56-2.55 (6H, m),

7.0Hz), 4.42 (1H, d, J = 6.2Hz), 4.59 (2H,

4.26 (2H, g, J
7.03 (1H, td, J = 8.6Hz, 2.4Hz), 7.21 (1H, dd, J= 8.6Hz,
2.4Hz), 7.42 (1H, t, J = 4.4Hz), 7.60 (1H, dd, J = 8.6Hz,
6.0Hz) .
Elemental analysis value: as Ci;gH1sC1F04S
Calculated (%): C, 53.26; H, 5.03
Found (%): C, 53.29; H, 4.82.
[a]p?® +95.0° (c =0.5, in methanol).
Reference Example D6

2,4-Difluorcaniline (0.45g) was dissolved in ethyl

acetate (10 ml) and triethylamine (0.55 mg) was added to the
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F C 180 Exanple 1 Fornul ation Conparative 1

Formul ation 2 Conpound 72 |l g 17g Soybean oil 2209
340g egg yolk lecithin 13.2g 20.4g glycerine 24.7g
38.25g dinyristoyl phosphati dyl gl ycerol 2.2g 3. 4g
acetic acid 11.2nmM - Anhydrous sodi um acetate 8.8nM -
distilled water total anpbunt 1.1L 1.7L Ilg of the

CONPY: i ssol ved, in 2209 ofpsoybean,; Qidon ard
SOOI 16,100, 0EELY O, 10, ol 5051 4 on 02

dipnyi st-qyhpbesahatindyh gk yearidlyawerenfpyidiers-carboxylate
di ssol ved. 24.7g of glycerine was dissolved in

di 8149 lsedoat emed amd RaCetarice Hxafibéei ©f) agethyilsamtegd (4
and dissolved so that the final concentrations are

11D Wi efdadediaprdeied die eBChIWD Misdarantad cetidred
These were m xed and roughly. emul sified, and then io

f PHEY Geuf 5995 ¢ &80 %é% ﬁFegéu?%“HVI &ng°%"hi gh

p sSur. izer. T ' . .0 .
R REE i o o 0L s oo B S g i
PEARAS $icBYafe Nidd AG8ReqdiSRlAGRRRNY, witie watdlr WBS ml), 0.5N
tightly sealed with a rubber stopper and a plastic
Claypdrothilsrtonpaisi t(iSonmbps witeyr [(6R2edl ik 3)s aal saturated
autocl ave at 121C or above for not less than 15 mn to
gemeeari 58mul ki oAheonpush téceRahaviagen e satsiedetidoned

conposition of the formul atjon 1.
magnesium sulfate and the solvent was evaporated under reduced

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 (compound 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, g, 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 (1H, br), 7.22-7.33 (1H, m), 7.43-7.55 (1H, m), 9.82(1H,
s).
Elemental analfsis value: as Cy4H;isFNOsS
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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Next, as a conparison, 17g of conmpound 72 was

di ssolved 181 in 340g of soybean oil, and 20.4g of
egg yolk lecithin and 3.4g of

di myri st oyl phosphati dyl gl ycerol were further

di ssol ved. 38.25g of glycerine was dissolved in
distilled water. These were m xed and roughly

eciotl sinfeidedn rRekddier Eiadle esubissf retttzdati8R0D-@slioro-4-
pressure by-using a high pressure honogeni zer. The
obluwineedidiud s(%rﬁZCthb@iqii@n epbglf 3t edahdoo-4t vi al
b 20 nL. After processing .a nitrogen displacenent,
U TOBREBE | 15 AREY L T gt 1 Ng8AP a WIS I GBBRTY Late

{Qﬁpoungng3 @ aS§IC G 1téT%rS ﬁi osition was
zed Th an adt ot ale o “at or above for not

5 | @SgvRk pascla, M & 10191 Ve an. enulshop H£Pnﬁpﬁbtk9@ dd, J =
havi ng the af or enent i oned’ conposi tion of :
cogzanat i ¥eo frdynuliaviioe,. Exanpl 2. @ dhHe amnbsuoms (2H, m),
conpositions of the fornulation 1 and the is

comyar(ati vé, formal-at Hoh, 2 .dist-4i- bed (1l Exanpl 5 1(Mbr ér),
preserved at 25C, and appearances, pH val ues and an

ébé?adezﬁaﬁﬂﬁcmé i 48 TS ot vl e Ut8d fh-tine

terv The parti ) e asured by Ml vern
Ster gf’x;e?n ys‘f‘ﬁe"?i‘éﬁ 138 é’e@léﬁ&ﬁ’ ?n table 8. 20 In
10tdynggggg&aphoncl4%o?§al 4ng6anNa§eé§Ie buf fering
agent, pH val'ue hardly changed before and after the

stormnd! i(gpt iomeand;at;, 4 et igs.98.1 ong term storage in

a condition of 25C, and the fornulation 1 had stable

appear%@ﬂuﬂilcpHxamPLmﬁznfdtaeecemppqnﬂWchtbespnﬂﬁent
However, in 25 the conparative formulation 2, pH val ue

devPBRERY FHdmCAnebe oSYIENPSBEREr &1 AP dFfer MpRpRer as in the

sterilization

SBr e oS R e 2BCnPRERor b i 18 tReTnLe 6 and
15 Table 7. However, the present invention is not limited to the
compounds exemplarily shown in Table 6 and Table 7.
[Table 6]
0
OEt

SO{CH{Ar

Comp.No. Ar’

86

O
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decrease in pH values, instability of the enulsion
conposition 182 was occurred. Wien it was stored for 6
nont hs at 25C, the appearance becane inappropriate
since the disperse phase particle and water wherein
the di sperse phase particle is dispersed were phase
separated,yantd—thus—the—ayerage particle s size was

inggeased 1o 0.3 It begane possible to inprove a
decrease if t the tinme of sterilization or
llong ternjsto by addiing an acetate buffering

ent to the | sion conposition containing conpound
72. [Tabl ef 8] fAverage Particle Appearance pH size
p)—Befofe—apps) 4403 Sterilization Initial app
. 0.3 Fprnmul ation 3 nopths at 1 app 4.4 0.3 25C 6
nths at japp 4 ). 3. 25C Before app 4.6 0.3

%_EC.\

Sterilizat)on Qo urafive Initial app 4.0 0.3
Cl
90
(-)-form F
Cl
91
(+)-form F
Cl
[Table 7]
0
N OEt
0 :
S0;NH—Ar
Comp . No. Ar’
92
F
F
93
F
Cl
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Formul ation 3 nonths at app 3.6 0.3 2 25C 6 nont hs at
inapp2 3.6 0.8 25C io0 app: appropriate inapp:
i nappropriate 1) Free oil droplet, cream ng and phase
separation were not 183 observed. 2) The disperse
phase particle and the water in which the disperse
phase particle is dispersed were phase separat ed.
Exanpl e 3 arative Formulation 3 Formulation 4

N RS

Conpou g 600 g Soybean Ol 17nnn§g 12000 g
egg yolk lecithin 720 g 720 ¢ gé Ehggn1(50C&m%§§Qige
di myri st oyl phosphati dyl gl ycer gl % g 120 g gl aci al
acetic apld 40.35 g - sodium gcetate  tri hydrapemaiht8on 2
g—distitted—water—60—t 60—t total—anoum
conmpound 7@mwasndi 380l ved i n 12kg ofigoybean oil ,17g
Soybean 0Oil 2209 340g
egg yolk lecithin 13.2g 20.4g
glycerine 24.77g 38.25g
dimyristoylphosphatidylglycerol 2.2g 3.4qg
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
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and 720g of purified egg yolk lecithin and 120g of

di nyri st oyl phosphati dyl gl ycerol were further dissolved

at 50 to 60C 1350g of glycerine was dissolved in 20

kg of to distilled water, and 40.35g of glacial acetic

acid and 71.85g of sodiumacetate trihydrate were

m xed and di ssolved at 50 to 60C. These were then

nired4 0glicst isbybdamatidr, wad a@ldey dfo egtjoyal k drminhionfand

60 L and roughly enulsified by using a honopgenizer

Pt §% roh ¢J@ry158ﬁpnlpfmﬁpmtméy¥qbvﬁﬁrszlf wegei ﬁuq@uer dissolved.
[ f 8000 psi pressure and 8-pass by usi

B S s UV ST BIfoger DS SR aPsSorbi T Gdor ) These

e i fi cat perf or n ;s

o e B e e R e b e T e S L ica

CRAPEId i8R sPASed hBieyah 13 é@é‘@re flokb§Enizer.

havi ng appor2@§|ze of§4 518%1 angﬂegQ led in 20 ﬁL Vi a

byh& ®htlainAfit efulpriece esinpgs Bt itint wvage i displiaceoent, vial by

the conposition was tightly sealed with a rubber

s2@pPer Afen proskasing xag.trPhoes ¢bpesiereoh, vie

sterili,zed in an autoclave at 121C or_ above for not

| QP& O 579 4B 4y 8RB AHES] anrulela%cféaOP%ﬁ and a
Fé?éggl%t 28 ST%égln tQ%&%E%renenéégP %ongogﬂtad%oclave

as a corrparl SO oun

dissehvedor iddve (ko &f 1%%)éb€HQnoié ,mlaﬁcéo@@@le %n emulsion
purified egg yolk lecithin and 120g of

diamproiss t Oyh pirosiplathdy b gb yaemali onedechisddiariodi ssotived
at 50 to 60C. 1350g of glycerine was m xed and
diospelragdve nf@3lgtebnd? stilled water at 50 to 60C.
These _were then m xed, distilled water was added to
total BFUUME & 15 60 L and roughly enul si fied by

using @ hom enlzer PoI t.r.on ? Next tP%%mithe
[

wer e flnely enul si Fred ltﬁ?@ﬁdl %%% c>rWﬁ&66 i6n

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

rappearances, .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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psi pressure and 8-pass by using the high pressure
honogeni zer. The di ssolution and enul sification of
compound 72 were 20 performed under the nitrogen gas
stream The obtained enulsion conposition was passed

t hrough a nenbrane filter having a pore size of 5 pm
and filled in 20 nL vial by 20 nL. After processing a
N %Grg%§p| %gg‘f{‘{ At EROROR S | ORoWREs 44 HHLY the
sealed wth a rubber stopper and a plastic cap. This
2D RRASE hO&RaMAS nsheFbpi 284 kAnal auld Qulspwesat pHadkC
or above for not less than 15 mn to give a
qupdrcati ¥ed ematlesi eheretmpos tiepetor miaatel oprdidhiaeyiisg
the aforenentioned conposition. 185 Exanple 4 The .
ehiipsicead copp Sigisensepdraties, f pfutaes dihed agrgaghearticle
comparatiye formul ation 4 which were obta

5 ERARp e SLNGETAP A SPel: BUDSCLL AR BAP AL pimProve 2
Va%'c%%?sgnln Vlfr\%q,%e Q@r ﬂeC|t$_H1e|5§ g@@fiequza\eﬁgﬁ or lon

neasur e ntinmeintervals average particle siz
(Hérﬁh§t5E5§@“%?|éaai§ VRS JrasueedubyerivR| WBEAt to the
Mast er si zer 2000, an% the average particle size of the
conat ahi yengayitiloat tomt i niag reasoded 1. Mal ver n
Mastersizer S. 10 The results are shown in table 9.
In thelfarkaulBdti on 3 contai ning an acetate buffering

agent, pH val ue was stableg before and aftier the o1
emul sificatijon-sterilizatilon, and thel pH |VaI§F89§i garticle
ot decrease| even after a | ‘FRFFE st Hage of 18
r*l~ t he E\%n‘?ﬁm)
ronths - at 25C and al so the appearancelandithe average
s particle SizeB@FgrQOt clhange, thus| the{formul ation
B was highly stable. However g thel gopparativep.3
formul ati on @stéherpHtvahue
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 6.3
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
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decreased after a 3 nonths storage at 25C, and the
appearance was inappropriate since free oil-droplets
becanme present on 20 the surface of enul sion
conposition, and the average particle size increased
to 3.6 pmafter a 6 nonths storage at 25C

Accordi ngly, an enul sion conposition having a pH val ue
NgbsedRGr.easing at the tinme of preparation,
sterilization, and long term storage, was possibly
oby airheddbyper qor phass prtdddiengn@OciRb watleof imacétiathe the
buffering agent to the enul sion conposition
céhrsinsienghe se roricdadiy dignerskdsvagnidase] sepreams -
possi bl e to. prepare emnul sion conpositions having a
high E¥aBPi$ty. 186 [Table 9] Average Apppar pH

Pdrticle ance size (m beforle enulsification, QP?t)ve
4.5 - sterilization Initial apgﬁﬁ:%ﬁgtgon33mn H?
25C app 4.5 0.2 Fornulation  nonths at 25C @pRufabion 4
0.2 3—15—+ronths—at app 4502 25€-18—rnonths—at dpp
4.15 0.2 Compound 12 600 g 600 g
Soybean 0il 12000 g 12000 g
egg yolk lecithin 720 g 720 g
glycerine 1350 ¢ 1350 g
dimyristoylphosphatidylglycerol 120 g 120 g
glacial acetic acid 40.35 ¢ -~
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 eqgg 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 dissolved 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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25C 24 nonths at app 4.5 0.2 25C before o _

emul sification - app 5.2 - Conparative sterilization
Forrmul ation Initial app 4.0 0.3 4 3 nonths at 25C app
3.50.3 6 nonths at 25C 2) 1 3.5 3.6 app:
appropriate inapp: inappropriate 1) Free oil droplet,
cream ng and phase separation were not s observed. 2)

FreBtﬁﬂﬁedﬂé&ﬂh§ioﬂwﬁbﬁﬁo§h9k¥nqg%?&%@ged 1€ 2O rane

In order to prepare total volune of

5 or nU'aa%Inl ons

coht dten ngwayi aysodeypese0bs bufd @i, NgnagentiedMi hn2@ mr vial
sane ratio as the conparative fornmulation 2,

buP¥ e M -agifiites eFogass s a concegen atispiscusert added

and di ssol.ved i n an_aqueous.  phase s conposed of

ol SERIHE I QRA"E SUIANAY SBTHIY "Cbhpasteriorts sspppeachnd a
pulissino agentate agetlc aci d and sadiumacetate dn )

the acetat _ ana _
| agit atog ok No %ov%af&ﬁtr?otplifefs_%r tA%n a%?x{lh (Ebt éi&e %;:nl %mulsion
and sodiumcitrate in the citrate bu nt,

di swghosit hydr ogenphesphat enancoCithel £forement ioned
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bufferrng age

ering’age

composition.

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 dissolution 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 um, 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 in 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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lo acid in the phosphate-citrate buffering agent,
nmonosodi um di hydrogen phosphate and di sodi um

hydr ogenphosphate in the phosphate buffering agent,

and sodi um car bonate and sodi um hydrogencarbonate in
the carbonate buffering agent, and these were added
with the concentrations described in tables 10 to 15

13. Nexkamphe L£onpound 72, egg yolk lecithin and

di myri st oyl phosphati dyl gl ycerol were dissolved in
soybeaAhei fmulshiess gomee el tioned odinthe oirgimuy) agfoh s3 faned the
Wi th a honogeni zer, . and then enul sion co 03|t|ons

WETIFPEpEF e W@&ﬁf’eaf‘ of i Chr e TE KPR Hidte e it Ei‘%‘?‘? e 3
th h 2 |t
comoRLighe o PesEpd L el 0 WIS 1 gt

ardQ k. sAEL erndYRgeqsta Qn@aéﬁ'rfeﬁogﬁntﬂﬂes H'n%%%%;[‘é The
the conpositions were tightly sealed with a rub

siwuppee padtid glsdski 6fcetfs Ithusbeidon iZzeds meaﬁured by
aut ocl ave at 121C or above for not |less than 15 mn
tMﬁkyewe HastsioizecoRPO8i tarshdhebavarags ganrdrileusize of the
pes of buffering agents are to be added.. Each of
t HiﬁaSéV%eEPQﬂulPﬁéoénﬁl%ﬂ%ﬂ$eééﬁﬁ%§|Q¥(M%%“ﬁé§ Mastersizer
qian1ned bef ore processing in an autoclave and after
] performance. 188 The results are shown in tables

10 to e ﬂ@éuﬁqg|Qge5§®4wﬁ‘in3ggﬂigf9aC?Ba£§ebﬁL&ﬁﬁhBQon 3

agent, lactate buffering agent, <citrate buffering

agentianty phioshatee Chhf ad@ nlgubhent NpmgRINe who dthdle
emul si on conpositions conposed with the conpound 72, s

dmflogkeoane orfgesi thensmwlsifHd céttonSs e Hapeitignal amdtthe pH
non pH_ changes according to a high-pressure steam
Pl LAt Vn AREFEASBLE L hEd oAl doloRthdif ThetpraYalafe 18

m(%;tcn M %EIO nntg sooS It Iglo ?ﬁgﬁ%a[neceagjngs Icsg atu(7)er6ag
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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so phosphate buffering agent,

agent and

car bonate buffering

citrate buffering agent were used,

the pH

val ue significantly decreased by the high-pressure

steam sterilization
pH val ue changed to about 7 before
is [Table 10] pH

agent ,

hi gh- pressure steam sterilization.

Wth the

val ue q&agy@e§]of concentratlon hlgh pressure

car bonate buffering
t he

nut-stom—buffering—of—buffering steampH——composition
agent agent sterilization ac¢tate beflore 4 4}1 Average
buf feri ng 5mM processi ng agent®pakaer |processing 4.1
bHefore 4.0 10mM processing |after proce®8ing|4. @article
before 4.0 15nM processi ng af t&F9rgcessi ng 4. 0 .189
efore 4.0 POnM processing after processing #.0Size (0
Refore 4.2 5nmM processi ng
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
sterilization
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) Free oil droplet, creaming and phase separation were not
observed.
2) Free oil-droplet was visibly observed.

Example 5
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after processing 4.1 |lactate before 4.2 buffering
12. 5mM processi ng agent after processing 4.1 before
4.2 25mM processing after processing 4.1 before 4.1
5mM processing after processing 4.1 before 4.0 10nM
processing citrate after processing 4.1 buffering
before agent 4.0 |5nM processing after processing

4.1 beforesd, 1 RLocSSSIl RY1afbesr PFPGASSoREufaions

[ Tabl e 111 pH val ue types of concentration

htght PIrEsHUKErious types of buffering agents with 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 sédium 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 cérbonate 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 lecithin and
dimyristoylphosphatidylglycerol were dissolved in soybean oil.
These were mixed and roughly emuls%fied with a homogenizer,
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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pH enul sion buffering of buffering steam 190 I
conposition agent agent sterilization before 4.5 4.6
5mN processing after processing 4.5 before 4.6 10nmM
processi ng acetate after processing 4.4 buffering
before agent 4.5 15nM processing after processing
4.4 before 4.5 20nmM processing after processing 4.4

e e SRS R LS B EREL RS, e s s
to 32mM of acetate buffering agent, lactate buffering agent,
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.

Also, 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 high-pressure 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 | 5mM 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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agent after
processi ng
-citrate 8mM processing buffering after

agent before

4.3 191 before 4.6 32nM processing after

after

processing 4.4 before
processing 4.4 phosphate before 4.7
processing 4.3

4.6 1l6nM

4.5 25mM

processing after processing

pr ocessi ng

4. 3—betore4-6—5mMprocessingafter processi-ng—4-—
before 4.6 10nM procesjsing citrate gfd8fRrocessing
4.7 bufferingd before 4.0
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
5mM 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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agent 4.5 15nmM processing after
before 4.5 20nmM processing after

processing 4.7
processing 4.7

[ Tabl e 12] pH val ue of types of concentration
ermul sion buffering of buffering steam
pH conposition agent agent sterilization acetate

hi gh- pressure

beffore—5 507 buffering5Smvprocesstpg—agent—after
pr ocesponyt vorBl adeator e | &ydht10MM processéd g izakleh
processing 4.8 before @ 9 15mvprocessing after

processing 4.8
proéessing 4.9

192 bef

bef ore

acetate
buffering

agent

SmM

ore 5.0 20nmM

pbefessi ng after
processing

after processing

10mM

before
processing

after processing

15mM

before
processing

after processing

20mM

before
processing

after processing

lactate
buffering

agent

5mM

before
processing

after processing

12.5mM

before
processing

after processing

25mM

before
processing

after processing

phosphate
~citrate
buffering

agent

8mM

before
processing

after processing

l6mM

before
processing

after processing
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5.1 5nM processing
10mM processing citr
buffering before

after
ate after

processing 5.1 before 5.1
processing 5.2
agent 5.1 15nmM processing after

processing 5.1 before 5.0 20nM processing after

processing 5.0

[ Tabl e 13] pH val ue of types of

copeentratton hi-gh- pressure enul-si on buffering—of
buffering steam pH conposition agent ,aggpt
sterilizationfcitrate hefore 6 6.3 {(buffering 5mM 4.6
prpcessi ng agent after |peaeessi ng 5. §prbeésseng 6. 3
10 processi ng after |processing 5.7
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 | 5mM processing
agent after processing |4.8
before
5.0
10mM processing
after processing|4.8
before
4.9
1 15mM processing
after processing|4.8
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before 15nmM 6.3 processing
before 6.3 20nmMM processing after
before 6.1 5nM processing after

193 after

processing 5.7
processing 5.6
processing 4.6

before 6.1 10nmM processing phosphate after processing
4.7 buffering before agent 6.0 15nmM processing
after processing 5 0 efore 6.0 20pM processing
afiter processing 5.3 Rhefore 5MM 7. 0| arore
5.0
20mM processing
after processing (4.9
before
5.1
SmM 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
car bonat e

processi ng
processi ng
bef ore
5.0 before 20nMM 7.1

after

processing aft

after

processing 4.3 before 10mM 7.0
processing 4.3 buffering
agent 15mM 7.0 processing

processi ng
er

processing 5.6

194 Exanple 6 Formulation 5 Conpound 72 500g Soybean
O | —10000g—egg—yol-ktecithin—600g—ghycerine 1125g
d|nyrlstoylphosphatldylglycerol IOOg glrack-aproetldieg | 5.7
acli d 33.63g godi um acgtate—trihydratje 5988y
dijstill ed water total gnount 50L 500 beffoeenpound 72
was di ssol ved|in 10kg gf soybean oil,} s and 600g of |6.3
purified egg yol k | eci tjzi0mMand 100g qfprocessing
after processing |{5.6
before
6.1
5mM processing
after processing (4.6
before
6.1
10mM processing
phosphate
after processing 4.7
buffering
before
agent 6.0
15mM processing
after processing |5.0
before
6.0
20mM processing
after processing| 5.3
before
5mM 7.0
processing
after processing|4.3
before
10mM 7.0
processing
carbonate
ot after processing|4.3
buffering
before
agent 15mM 7.0
processing
after processing |{5.0
before
20mM 7.1
processing
after processing |5.6
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10

15

di nyri st oyl phosphati dyl gl ycerol were further dissolved
at 50 to 55C. 1125g of glycerine was dissolved in
about 10 kg of distilled water, and 33.63g of gl aci al
acetic acid and 59.88g of sodiumacetate trihydrate
were m xed and di ssolved at 50 to io 55C. These were
then m xed, distilled water was added to total anount
of 50 L, roughly enulsified, and finely enulsified in
condi tions of 8000 psi pressure and 8-pass by wusing a

- hEgdmgireessur e honogeni zer. The di ssol uti on and

enul sification of conpound 72 Were pertor ned Under ja
niftrogen 15 gas stream The obtai ned €puhglanion 5
cgnposition was passed through a nmgnbrane filter
havi ng a pore @mpeupgfl 225 m and filled i°9990 nL Vi a
by 20 nL. After processing a nitrogen displacenment
t he conpositid%“&ﬁgnt?b%tly sealed Wth &OBHaﬂer

stjopper and_a p%iithccfaghlsin?larl_, theGQBgained

en dii-n—20 vi-al—By
14 n, in 20 i-al-; 5, in 10 nlL vj 10 |mi,
ane—+a—5—t v??&yggk%n%{, ant—afte proc%%%?ﬁé &

nijt r agRPr té &R} 13EeRBALL i @A @ABOSI §i on wagogt i ght lly
sgated—w tira T ubber—stopper and =a astic cap. Thgse
5 {conposi tglts aleneesie@radidzed i n an aut @ol.48¢ at 121C
orf above for not Tess than I5 mn {0 give enul Sion
cqnposi $¢dhyn gicethbe ntt Htydnets havi pg t hé9.88g
aflorenenti oned conposition and different vial size
and_f i94SitAdladoiaer itoteta®PPey pHival ues’Ynd averlage
particle sizes of the ermul sion conpositions of the
formul ation 5 obtained in Exanple 6 were neasured

before t chave dr e ticl ,
oo ool0f L BB Bueed ROk, ey fRE U Rypean on.

resulebsgas e shawebine§@by&® dd.ecithin and 100g of

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
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

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 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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In the formulation 5 containing an acetate buffering

agent, regardless of the vial size and filling anount,

pH val ues were constant and the average particle

sizes did not change before and after the

sterilization, and thus the 20 fornulation 5 was very
stable. Table 14 Vial Filling H gh-pressure pH

Ay eieEre t iShZ Ra 8 MDUlMtedS i gapw Rar tdichebyst@rial, i Zat ONmL. vial
size (pm Formulation 20nmL 20r1L before 4.6 0.2 5
ppocesdingnl196 ik twialdbg 00 2ul,prodedsi AgnR20malldpld mL, and
before 4.6 0.2 processing after 4.5 0.2 processing
20hie 5 RIoEeF BRI £ G ifrogenregdsicrgenif t@acly compopition was

i 0 nm. b .6 0.2 i ft
PEEES B LT uiil s REoBtt iabers a8 S e k) mnese

5 compositions were sterilized in an autoclave at 121°C or above

10

15

20

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 20mL before 4.6 0.2
5 | processing
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after 4.6 0.2 processing Exanple 8 Fornulation 6

Conpound 72 5000g Soybean O |

| ecithin 6000g glycerine 112509

di myri st oyl phosphati dyl gl ycer ol

1000g gl

aci al

100000g egg yol k

acetic

acid 336.3 g sodiumacetate trihydrate 598.8g 197
distilled water total anpbupt—500L-5000g-0f -conpound—72
pas di ssol ved in 100kg of s$gybean oil, |gnd 60pQg, of
puri fied egg yol k llecithinjand 1000g of | °~ ’
di myri st oyl phosphati dyl gl ycgeetesergy f urjt her df ssol ved
At 50 5 to 55C 11250g of ¢girycerine was [dissolyed in
Hi stilled watenr. andmB36. Byebdrel aci al |acetic|ackd
and 598. Bg of sodi im acetate trihydratg were m xed
and di ssol ved at 50 to 55C|PThEs®SMEY e |t hen mn xed,
di stilled water was$ added to_total anount of 5pO0 L,
roughly enullsified| and findfyeenul sifidd-on |0-2
condi tions ¢f 10 8000 psi pr . and g- pass py using
a hi gh pressure honngeniz,?sggﬁégﬂggso!ution bnd
enul si ficatigg,pf ¢ompgund|pdgoMere perfigrped ppder a
ni trogen gas stream e optained emulgion )
conposi tionjwas passed thrppgbcasdmgporare filter
having a pone size|lof 4.5 pmy and fitiedg in 10N via
by 10 15 nLjand in|10 nL v|jaftdy 5 nl. Afat.er 0.2
processing & nitrogen displacenent, the conpopitions
were tightly sealed with aj PF¥HET "k opper and| a
pl astic cap|_These cqggositio S _were
10mL 10 berore 4.6 0.2
processing
after 4.6 0.2
processing
5mL 5mL before 4.6 0.2
processing
after 4.6 0.2
processing

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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sterilized in an autoclave at 121C or above for not
less than 15 min to give emnul sion conpositions of
formul ati on 6 having 20 the aforenenti oned conposition

and different filling anount. Exanple 9 pH values and
average particle sizes of the enmulsion conpositions
Of L IIC fUI ||u= aL; oh 6 ubt a.: I".Sd HA L./\ullpl € 8 wetr-e ’)":
mepsutesk befer @adBd edtAr sadhacl aye treat g, The
particte —size was neasured Uy Vet vern—vastersizet

2000. The results are shown in table 15. 198 In the
formul ati on 6 containing an acetate buffering agent,
r egar diP8889 09 £ tdreriauingi g warp ks sopred aluddOker ef soybean

const ant t he_average particle sizes did not change
beJgT eandaﬁag%\?t%? Rid Tefer £99 2@%konecabiyi e Q809 of

1%tto il lgos 3 tsldv Xygéraobl were % rw?he:sl':é3 d\{lsaslolved at 50
gh- erage £ e

SI Zze anpunt press

P@(BtSS?be 181@@@5}1 §f2<%1yc°érfihb| hZatd QA 0MLaFoh r@i@lﬂ@d water,
10nL before 4.5 °0.2 6 processing after 4.

pam:esm.ng b O ilaibatet ec b H D add pwcsegssam@odaﬁﬁle&cetate
4.5 0.2 processing Conparative Exanple 1

trihydrate were mixed 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
homogenizer. 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

pPH values and average particle sizes of the emulsion
compositions of the formulation 6 obtained in Example 8 were
measured before and after autoclave treatment. The particlev
size was measured by Malvern Mastersizer 2000.

The results are shown in table 15.
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In order to prepare total

is containing various concentrations of sodi um
hydroxi de as a pH adjuster with a sanme ratio as the
conparative formnulation 2,

it was respectively
di ssol ved in an aqueous phase conposed of

and distilled water so as to nmake fina

Concentfnatchg n)_Soﬂrful%Q%Hf% hysh1%ind 8 gOkn Oacé%g%e ngﬁerﬂng
. g9 y
| ggérth) rre@aaldléisss_rrwﬂ &h@ytphpﬂpjwamodmtgl yE eradlueserere

1.5 and 15

di ssol ved in the soybean

Next ,

th

199 oil.

e conmpound 72

vol une of 25ml fornul ati ons

gl ycerine

These were m xed

anehstarghlapdeni sivferedewps ht iclehorisgeniiz@rmotawdanpenbefore
emul si on conpositions were

obRdi He P e MiP sT o ddFpo4PRI

menbrane . filter

SV Ted 50 L

vi al

Soni cat

or. The

D g bggs@arm%%a@m was

having a pore size of 5 m and s
by 20 nL. After processing a

nitrogen displacenent, the conpositions were tightly
sealed wwth a rubber stopper and a plastic cap, and
steid i1zed in an autoclave at 121C or above for not
essthan 1§ mm tg give gnutsion conpogitiong N
Whi ch sodi umvhydr oXirde 1 hayi|mgghar i ous i o pH Average
concentratigns was |added ag the pH adj ustor. Egch of
t he pH val yeszef t/lheoentl §ipgeseonposi tijons wagq Particle
exam ned beflore priocessing in an autocljave and after
t he performance. The resul {$t&P8 shown ijn tabl  S1&S
The enulsion conpgsitionsiin which the [conpound 72 is
dded—or—n4 adggc, IS hfﬁﬁeﬁiiiqul?n .E?Pca.t.y%
| ovwer ad HHn\ﬁb flt@LSt eNlidelrgati on  whiep sodijym,
hf) &&I&e of ﬁﬁ gncent r atli ons was added. [ Tall e 16]
260 Concentrnation of Hi gh- presseseisdg ean pH
after 4.5 0.2
processing
10mL 5mL 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 O,

2.0 mM.

Next, the compound 72,

0.5, 0.75,

1, 1.5 and

egg yolk lecithin and

dimyristoylphosphatidylglycerol were dissolved in the soybean
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15

Sodi um hydr oxi de sterilization before processing 5.4

5
O mmafter processing 4.6 5 before processing 6.5
0.5 mM after processing 4.5 before processing 6.7
0.75 mM after processing 4.5 before processing 6.7 1
mm 20 after processing 4.5 before processing 6.7 1.5
nM after processing 4.6 before processing 6.9 2.0 nM

alier pho @»S@Jégméx%d s 1RdYsE {1 aha ARRilegabi ity As

IS c]ear rom the above- nentloned description, the

eRbthSdean zeoNP&Asd tiren ehul fiorPresedkit ventic@r psepared by
adjusted to about pH 3.7 - about pH 5.5 by adding a
b&ériieratiog - agéiret obtTheedfang sivhecpibafitivesenetsinassed
conposition and the average 20 particle, size of the

di”—@ffé%gé’eapﬁﬁ%}ér% fidFes haeng R Beapceise O\faPyWéveﬁPd

|%+@et -y 2 bR 20 PEEEEE itfeedind St Hitdogen
%%%m&hy Eﬁge c%mgbé 9{5&0%%' ugﬂtgﬁ dd18.0" fsents

v ntion and a conpou salt thereof” or a prodrug
tfﬁﬁﬁ%ﬁ:stopper and a plastlc cap, and sterilized in an

autoclave at 121°C or above for not less than 15 min to give
emulsion compositions in which sodium hydroxide having various
concentrations was added as the pH adjustor. Each 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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~other | wydentbhe: i Serisqiphaseepatid dieagnd water,

25 which is the active ingredient of the enul sion
conposition, exhibit superior stability. Moreover,
sterilization of the enulsion conmposition of the
present invention in an autoclave 201 etc. and a
| ong-term preservation thereof do not result in the

pr oduct+en—ef—visually—observable free ol drops—In

in whilch the disperse phase particle has begn py

di sperjsembdidn Redr&haw phase stersepadwtdon and are

stabl g Tnaddition, Since the enmulSionm conmpgsition o
the present invention dandedoad) pstesstingpH jaboutsd 3. 7
- aboyt 5.5 ®ymadding g buffering agent to give a
stabl @ enul si on conposilti onftemn rapceraindH dan b
det er mi ned dependi ng on jto _vari ous other. conditions
such ds the 8h§é$§teristic?eéPth%ro%ﬁﬁﬂ%ﬂ%ier P

stabiljity of "t onpound and the |like.. Therefo
even W | it ter CeS35in 4%3
adj ustli ng pH to about 3. t .e _prese
be%gggi?éEééégﬂﬁg o r§.7
n
I
f

7
such 3s theg.gasguwhere |t he sta Ity o he
conpogition is 25 influencegstaangbbeskike, 4
enmul sifomrtonposTtTonsatfisfyrng—vartous coni
can be afforded by adopti n@petfbee agfarsismng (
enmul sifon conpbsiM i on of {the present inventi or
mor eoyer shows | ong-term praey grooassiadil ijty £0r 2
nmonthg. 20 This exceedsg a_general period of
nont h of e Iiion prepar RELORR . PIFeSSAPAl i ¢ati%n is
based|on a pat ﬁ@“applicatio No. 2005;: 131807 filgﬂ

—
>
= D

c
wn
D
o
=
[ERN
155

in Japan,—the contents @f W RFBCEE§HN§
i ncorporated by reference. 202 processing | 6.9
2.0 mM
after processing 4.7

Industrial Applicability

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 eﬁulsion compositioﬁ 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 preservatibn, 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. Moreover, sterilization of the

emulsion composition of the present invention in an autoclave
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CLAIMS 1. An emul sion conposition conprising (A a
conpound stable in an acidic range, being (a) a
compound of the formula: 50 GCR (CRZ) A R (I) SQzZN
-Ar wherein R represents an optionally substituted

al i phatic hydrocarbon 10 group, an optionally
substituted aromati c hydrocarbon group, an optionally

S tituted K; j P, I esent ed .
oSS L SLD SO BELEp SR (BCBLOUNSRRTSEILEL 1o e
ap At idn oPPH ARl YossbsiddiEt ededl bPNAUSs. 1In other
hydr ocar bon group, or a group represented by the

formd, atheldidpaMSe PhawhesertRther epd esetrdrs anhyii dgeathe
atomor an optionally substituted aliphatic

hforRsegebphage Rastiahd Rim Hesnsdiepersedli fdoeneht siewmhase
| .represents a _hydrogen atom or an optionally

Ri b an
25 FEIBS PR Ut 1S ﬁﬁﬁ?%%‘hydrocarbon_ group, R
repres?HtéhéaéI%gtogfﬁbéuéﬁg %&ufgiggtéé%gysk¥ion of the

present invention can be adjusted to pH about 3.7 - 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 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.

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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substituted aliphatic hydrocarbon group, 203 or taken
together, R and R represent a bond, ring Al is a
cycl oal kene optionally substituted by 1 to 4
substituents selected fromthe group 5 consisting of
(1) an aliphatic hydrocarbon group optionally having
substituents, (2) an aromatgriydr ocarbon group
optionally having substituents, 10 (3) a group

§ epr aseshetsdn Iepbsi b cdoidtisihere RL represents a
hydrogen atomor an aliphatic hydrocarbon group

opt i on@l)l y chayowyl sweblet e, acdd o I3 hATFen
atom 15 Ar represents an gptionally substituted
aromatfa ahyareewrbst §PEUPSTEHF 'a group represent ed
by the formula 20_is a group represented by the
formula (CHZ) A g_ 1)n or 25 n represents an integer

of 1 to 4, ™ conmpound :
11 C - R«magggﬁf. i mpoun of the fornula: 204 0
SOZ& —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 -OR
where R' represents a hydrogen atom or an
optionally substituted aliphatic
hydrocarbon group,

or a group represented by the formula:

R]b

N e
where R'® represents a hydrogen atom or an
optionally substituted aliphatic
hydrocarbon group, and R'® is same or
different from R1lb and represents a

hydrogen atom or an optionally

substituted aliphatic hydrocarbon

group,

R’ represents a hydrogen atom or an optionally

substituted aliphatic hydrocarbon group,
203



XA (Il) CH2) . S02- Y- Ar' wherein Rl, represents 5
an optionally substituted aliphatic hydrocarbon

group, an optionally substituted aromatic hydrocarbon
group, an optionally substituted heterocyclic group,
10 a group represented by the formula: OR I a, where

Rl a' represents a hydr n gt o ap, Ot donrabb)a,
substit ut &f §F‘?Bﬂatfcly%et?%$drgcar 2{1 group. or a group

represented by the formula: 15 RVi NM&RI C where

Rlb' and R1C, are the same or different from each

ot her and rirgpnésanta aybydabigere apsiroplin syptituted by 1
optionally substituted aliphatic hydrocarbon roup, .

X represents atrretlhythl@frteitglleﬁmé,S%l?ﬁ‘%erdoééﬁmaF%%]gra P

sul fur atom or an oxygen atom 25 Y represents an
optionally sub§PP€E|§*éH“}ré3tfhyl ene group, or an

(o & member ed riho ot HITyY TUrEher s S aBst Tuted
by 1 to 4 substituegg§i§(§l§ﬁ;s@qtuentsl
(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
having substituents, and
(4) a halogen atom,
Ar represents an optionally substituted aromatic

hydrocarbon group, and

a group represented by the formula

©Hy), A
2;::1:: is a group represented by the formula
o 1
©Hy), A ©H), A |
or

25 n represents an integer of 1 to 4,

or

(b) a compound of the formula:
204
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fromthe group consisting of (1) an aliphatic

hydr ocar bon group optionally having substituents, 5
(2) an aromatic hydrocarbon group optionally having
substituents, (3) a group represented by the fornul a:
OR2' where R2'grepresents a hydrogen atomor an

al i phatic hydrgcarbon group optionally 10 having

substi t S, ardR{'4) a hal ogen atom Ar' represents
an opt Ny substituted aromatic hydrocarbon group,
and 15 la &rolp represented 8y the formila cX 2: )M

~CHz) "™ \s ey yepresented by the formula (C (C
H2 20 X'igﬁﬂw)n gflx\( )n' mrepresents an integer of
0 to 2, n'wheapresBht sepnesartteger of 1 to 3, and sum
of mand n' is 4 or less, 25 provided that when x is a

net hyl ene groupn thi@ﬁﬁk%ﬁaﬁﬁgséht%ﬁﬁq(%%ippﬁtlc Rydrbcarbon
substituted nethyl ene roup, or a salt thereof or a
prodrug thereof, an8™206 (B) 1, 2 or nore buffers

sel ected fron‘%.eog£95%€lly 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 represented by the formula:

b
N/R~
\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

sulfur atom, or an oxygen atom,

Y represents an optionally substituted methylene
group, or an optionally substituted nitrogen

atom,

ring A is a 5 to 8 membered ring optionally further
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consi sting of acetate buffer, lactate buffer, citrate
buffer, and phosphate buffer, wherein the pHis
adjusted fromabout 3.7 to about 5 5.5. 2. The
conposition of Claim1, which further conprises an
ani oni ¢ synthetic phospholipid as an enulsifier. io 3.
The conposition of CJaiml o (W dqa
repr esent ed bySPﬂ§F¥Eﬁ%ﬁﬂ ﬁy(ﬁ)g?éyggﬁggggg9§$%§§?%§ﬁ
group consistin?moghfﬂéggu (B8R s bsd Mo &£chl or o- 4-

a

quorophenyI)sSF noyl ] cycl ohex-i -en-1-carboxyl at e,

d-ethyl 6- (1) an aliphatic hydrocarbon group optionally
[N-(2, 4-di fl uorophenyl)sul fanoyl ] cycl ohex-I-en-1|-carbo
xyl ate, is ethyl having substituents,

6- [ N-(2-chl orophenyl ) sul fanoyl ] cycl ohex-i -en-1-

s carboxyl ate or (@ hgh ®qmatiz: aRFEPERRON group optionally
nmet hyl phenyl ) sul f anpyl ] cycl ohex-1-en-I| -carboxyl at e.
4. The conposition_Bgviﬂ iﬁﬁ%f%éFui?t%herein t he

acetate 20 buffer is [ [ dinemsaeft ak e.or?
5. The enulsioﬁ%eoﬁpgg§t cﬁ%éﬁésgfg?ﬁwﬁfor 2, wherein
the buffer concepid.al iph dcpri@0Adt o Hye®gedsatom The an
conposition of Caim1, which further conprises a
conponent sel ected hiophitic gryopceohsh stiawp eptéprally
emul sifier, water and a conbination thereof. 207 7.

10 The conposition of Geainyesukgiidherssam | -in- wat er
type. 8. The conposition of Claim1l or 2, which
conprises a di Pers82pAEee $d¥ticle conprising a
conpound stable in an s acidic range, oil, and
enul si fi erArang%a\@etseernt@hsﬁebma}ﬁlﬁ! sBessE s aromat ic
particle is dispersed. 9. The conposition of Caim 8,
wherein the di sppisaphasegrpastialde has an average
particle size of about 0.025 to about

15 a group represented by the formula
(SH,)m>
yon|
\rmb)ﬂ is a group represented by the formula
(
20 (?'(HZ)“A\ )(‘EHZ)'R ‘
\(CHZ)n’ or \(GH?)n'

m represents an integer of 0 to 2,
n’ represents an integer of 1 to 3, and
sum of m and n’ is 4 or less,

25 provided that when X is a methylene group, Y

represents an optionally substituted methylene

group,
or

a salt thereof or a prodrug thereof, and
206
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10 0.7 m 10. The conposition of Caim8, wherein the

di sperse phase particle and water wherein the

di sperse phase particle is dispersed are not phase
separated and are stable. 15 11. The conposition of
Sla|n17, mhicr does not contain visibly identifiable

ree -dropl et . : i-tkan | 6

whor eiB)the 51 5% 0 veoetan s ol | e, The

SOMRQRI11iO0B 0f c A BidMph2feWheT it tichbud 6get ableragiel bugfer,
soybean oil. 25 14. The conposition of C aim®6,
whergidyphbecepuf séf i er is phospholipid. 1S. The
conposi tion of Caim14, wherein the phospholipjd s
208 egg yehkreéuitie mhodspRespHd cﬁﬂogw %g‘f%l - 12‘.0 i
conposition of Claim2, wherein an anionic synthetic
phosphol i pi d i 8-Phosphatidyl gl ycerol. s 17. The
conmposition of CGaimé6, wherein the oil is in a
proportion of about 1 to about 30 weight percent of
%Pe_1%%”E§§b$éf¥hdd7o%obﬁéhpkg 181 chheustgposicripgnsef an

ai m o, erein the enulsifier is in a proportion of

ahouhi . &ttt cY%phM¥pholdfpithes compasilisidacrn  total .
19. The conposition of Claim15 or 16, wherein is
Shosphatidylglycerol 'S

i myri stoyl phosphati dyl gl ycerol. | 20, The c it
6f. CITHemceMPaRLePT Rt ﬁgﬁ¥‘8ohp?]7 Ses "BETSHY b‘%ggﬁ%g”i“\tp,o AHa

erge%n.)églegtlegckgyI r?:ihg’ fg{”%&fgl m’ i@ngey\@é’@éd from the group

consisting of ethyl (6R) -6- [N- (2-chloro-4-

out
e

fluorophenyl)sulfamoyl]cyclohex—l-en—l—carboxylate, d-ethyl 6-
[N—(2,4—difluoropheny1)sulfamoyl]cyclohex—l—en—1—carboxy1ate,
ethyl 6—[N—(2-chlorophenyl)sulfamoyl]cyclohex—l—en-l—
carboxylate or ethyl 6-[N- (2-chloro-4-

methylphenyl)sulfamoyl]cyclohex-l—en—l—carboxylate.

4. The composition of Claim 1 or 2, wherein the acetate

buffer is acetic acid and sodium acetate.

5. The emulsion composition of Claim 1 or 2, wherein the

buffer concentration is 100mM or less.
6. The composition of Claim 1, which further comprises a

component selected from the group consisting of oil,

emulsifier, water and a combination thereof.
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zo 21. The conposition of any of Caim1l or 2, which
is for an injection. 22. The conposition of Caim1l
or 2, wherein the conpound stable in an acidic region

is i

n a proportion of about 0.001 25 to about 95

wei ght percent of the conposition in total. 23. A
Prepapatiopimthed of @niendl sweicikoipesi bidAin-water type.
conprising 209 (A a conpound stable in an acidic

range, being (a) a conpound of the formula: 0 CGR 5
(CHzZ) Al i o (l) SJ-Ar wherein R represents an

®pt i

an optionally substituted aromatic hydroc r§¥¥%1e1

S RAF SCaRPBHET BHET S s GBYPT T8 hé ePSIéﬂ}%I ¢ group,

Pid

Bhal ¢gmmaistipnue Bl ipRacr c? hyt gt B8R 1 §T D ub,

n an

RRE, esepted Py Lhe; forpula g RlewhgieRh the
esen

a ﬁ§d?ogen atomor an optionally

§¥§§é£&¥kﬁgsé|ﬁQH§&h% is hygpeessdon group, or a group

repr
repr

9.
part

0.7

10.

part

esenfed by the formula: RIb N "WC where R b
esents a hydrogen atom or an

The composition of Claim 8, wherein the disperse phase

icle has an average particle size of about 0.025 to about

pm .

The composition of Claim 8, wherein the disperse phase

icle and water wherein the disperse phase particle is

dispersed are not phase separated and are stable.

i1.

The composition of Claim 7, which does not contain

vigibly identifiable free oil-droplet.

i2.

The composition of Claim 6, wherein the oil is a

vegetable oil.

13.

The composition of Claim 12, wherein the vegetable oil is

soybean oil.

14 . The composition of Claim 6, wherein the emulsifier is
phospholipid.
15. The composition of Claim 14, wherein the phospholipid is

208
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optionally substituted aliphatic 20 hydrocarbon group,

and Rlc is sane or different fromR b and represents

a hydrogen atomor an optionally substituted

al i phatic hydrocarbon group, 25 R represents a

hydrogen atom or an optionally substituted aliphatic

hydr ocar bon group, or taken together, R and R

egepyeskentea thimdpr PH@sphatgdilglgcearaelycl oal kene

optionally substituted by 1 to 4 substituents

sel ected fromthe group consisting of (1) an

al i phatic hydrocarbo ou ptional.ly_ _5_ havi.n .

1EubStINAUERTESS | 53 a arRuti & HYTGEa BBne gt Sl Syneheric
tional] havi [ 3) a group

éﬂ%@ gggﬁ?%%Jgi%F%%pﬁggﬁ%*%ﬁS%%%Ol&here Rl represents a

hydr ogen atom or an 10 aliphatic hydrocarbon group

optionally having substituents, and (4) a hal ogen

1|t.OMTHY doepbesends «h cdptimofal whersilbstthtubed By amaki C

hydr ocar bon group, and 15 a group represented by the

dropewk aon (CHAbOUA~ 1i §oaakpwup O @pieBePer By rhethe

formula 20
composition in total.

181 The composition of Claim 6, wherein the emulsifier is in
a proportion of about 0.1 to 10 % (W/V) of the composition in

total.

19. The composition of Claim 15 or 16, wherein

phosphatidylglycerol is dimyristoylphosphatidylglycerol.

20. The composition of Claim 6, which further comprises a

soybean o0il, egg yolk lecithin, glycerine, and water.

21. The composition of any of Claim 1 or 2, which is for an

injection.

22. The composition of Claim 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.

23. A preparation method of an emulsion composition

comprising
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gCHZ), (CH2)- A~ or n represents an integer of 1 to
, pr 25 (b) a compound of the formula: 211 0 C -~
(CHA, X Ajk (II) (CH)n" SO2-Y-Ar' wherein Rl

rhegr esents 5 an optionally substituted aliphatic

hydr ocarbon group, an optionally substituted aromatic
hy rocarbon group, an opti onallg.augsga'{&glét edei

et er 0By c# i eonporag, Stable gt Gip°répresented b?l? e

fornmula: ORla' where '

_ gsents a hydrogen at
or an (abpfl%?i‘é?qusﬁé?f% u‘{oggrrual i phatic yhyd?ocar bgnm
groK'E, or a group, represent ed by the formula: 15 R b
| Rl where R’y and RIC, are the sane or different

from each ¢
CAM and, repregent a hydrogen atomor an
SOZI{l—-—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 -OR*
where R! represents a hydrogen atom or an
optionally substituted aliphatic
hydrocarbon group,

or a group represented by the formula:

Rlb

N
where R represents a hydrogen atom or an
optionally substituted aliphatic
hydrocarbon group, and R!¢ is same or
different from Rlb and represents a

hydrogen atom or an optionally

substituted aliphatic hydrocarbon

group,

R’ represents a hydrogen atom or an optionally

substituted aliphatic hydrocarbon group,

or taken together, R and R° represent a bond,
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20 optionally substituted aliphatic hydrocarbon group
X represents a nethylene group, a nitrogen atom a
sul fur atom or an oxygen atom 25 Y represents an
optionally substituted nethylene group, or an
optionally substituted nitrogen atom ring Ais a b

to 8 nmb drj ti [ furth 2 |
by 3 Lo 4 HoBSPI Lider SYOLTRLIatt FrOTThe gyt iEbE by 1
consisting of %%)4a£h§§éigﬁgkkg g@%g%%%?r?gemgfﬁéﬂhroup

optionally having Su

stituents, an aromati c

hydrocarbon greypsoptienalsl y having substituents, (3)
a group represented by the forrmula: OR2' where R2

represents a hydyogem htportde hpdreaddyivat geoup optionally
hydrocarbon group optionally 10 having substituents,
and (4) a hal ogen ahamnoAsubsgpFeseris an optional ly

substituted aromati ¢ hydraqcarbqn grqup, and 15 a

group represent@éd By T?Q???ﬁ%wﬁVaroék%%J%Xﬁépﬁfnopféfgflly

group represented bxagﬁs%tg&g%hﬁue§&s(CH~~ (C-n X X
sent

~0) 0,

or ZClfz)n'" mrepr s an integer of 0 to 2,
(3) a group represented by the formula -OR

where R! represents a hydrogen atom or an
aliphatic hydrocarbon group optionally
having substituents, and
(4) a halogen atom,
Ar represents an optionally substituted aromatic
hydrocarbon group, and

a group represented by the formula

(CHy), A}
' is a group represented by the formula
h i
©H), A CHy, A |
or

n represents an integer of 1 to 4,

or

(b) a compound of the formula:

211



n' represents an integer of 1 to 3, and sumof m and
n" is 4 or less, 25 provided that when X is a
net hyl ene group, Y represents an optionally
substituted nethylene group, or a salt thereof or a
prodrug thereqgf, and 213 (B) 1, 2 or nore buffers
sel ect ed from“ he group consisting of acetate buffer,
| act at e_buffelg—&'trate buffer, and phosphate buffer,
whi ch (GldpRises the step of adjusting pH of the
emul si pna 8| conposition tolRhe range of about 3.7 to
about 5.5, 5 Th_ey_gwpar ation nethod of Caim 23,
wherein (tChle)n'emﬂzsi on conposition further conprises an
ani oni ¢ symdtinCr'phesphedriti d as an enmul sifier. 10
25. The preparation nethod of Caim 23, whereby

s stability of pH optitwsldmulssbehiberbsiliipBatafdhydrocarbon
particle size of the disperse phase particle during
autocl ave sterilizaff®®Pis inproved. 15 26. A nethod
for long-term stabili zi a . S] LUReSHL | ocarbon
wherein the emd"si°8H 3N si%tul%glrdikg%?r%?i ses Q(%g) hg&
compound stable in @_;E‘oéﬁ,i dic range, being (a) a
conpound of the forrmula: 20 0 GCR (CRZ)" A R~ (1)

an optionally substituted heterocyclic group,

1 r
10 a group represented by the formula: OR™
where R'® represents a hydrogen atom or an
optionally substituted aliphatic

hydrocarbon group,

or a group represented by the formula:

15 b
/R
N\Rlc'

where R*® and R are the same or
different from each other and
represent a hydrogen atom or an
20 optionally substituted aliphatic
hydrocarbon group,

X represents a methylene group, a nitrogen atom, a

sulfur atom, or an oxygen atom,

25 Y represents an optionally substituted methylene

group, Or an optionally substituted nitrogen

atom,

ring A is a 5 to 8 membered ring optionally further
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S02h -A, wherein R represents an optionally
substituted aliphatic hydrocarbon 25 group, an
optionally substituted aromati c hydrocarbon group, an
optionally substituted heterocyclic group, 214 a
group represented by the fornmula -ORlL where R1

represents a hydyogen, atomo 4 WPIYRRalkYdts selected
substituted aI%B%% %%uaﬁ§g&ogar on gréhp, 5 o? % group

represented by thg fR& MR cBhbiNinghgre R b
represents a hydrogen atomor an optionally

substituted al i(phathcaliptdrracahpdroggmagy, Jandp RARt jopally
same or 10 different fromR b and represents a
hydr ogen at om or anhaptidriaPsyiteedstituted al i phatic

hydr ocarbon group, 15 R represents hydr n_ato r
an optionally (€hbepi #ERweat &l Sﬁﬁﬁ??%8ﬁ§%F%%ggbggglénéily
group, or taken together, ad R, resent a bond,

20 ring Al is a cyc pat'k ﬁ%ﬁéggggnaf$§ substituted by

1 to 4 substitusnts,sgheciefekented ey gir@UFormula: OR%

consi sting of (1) an”aliphatic hydrocarbon group

optionally where R? represents a hydrogen atom or an
aliphatic hydrocarbon group optionally

having substituents, and

(4) a halogen atom,

Ar’ represents an optionally substituted aromatic
hydrocarbon group, and
a group represented by the formula

NS
O

X
\rmb)ﬂ is a group represented by the formula

G @
XA X
\(CHZ)n' or dcﬂ?)n‘

m represents an integer of 0 to 2,
n’ represents an integer of 1 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, and
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havi ng substituents, 25 (2) an aromatic hydrocarbon
group optionally having substituents, (3) a group
represented by the fornula -ORlL where Rl represents a
hydrogen atom or an aliphatic hydrocarbon group
optionally 215 having substituents, and (4) a

hal ogem atomy & f SR 38R Ss Ak 1RRideanakby subsiridupt ed
aromati ¢ ~hydrocarbon group, and 5 a group represented
b¥nt hex frof il ace £H)butAeri slaciauputépresentsdehputfer,
the formula 20 02)" A (Cfy A~ | or n represents an

bnd egerspdfate boffler, or 15 (b) a conpound of the

formula: 011 C- Rl, 20 (CH2)mA. I gl ) X~ %CT.
SOR- Y-WAyich gﬁmpg*ﬁﬁqﬂq$eRfFepe?§ Aisdin pH’of the emulsion

composition to the range of about 3.7 to about 5.5.

24. The preparation method of Claim 23, wherein the emulsion
composition further comprises an anionic synthetic

phospholipid as an emulsifier.

25. The preparation method of Claim 23, whereby stability of
pH of the emulsion composition and particle size of the
disperse phase particle during autoclave sterilization is

improved.

26. A method for long-term stabilizing an emulsion
composition, wherein the emulsion composition comprises
(A) a compound stable in an acidic range, being

(a) a compound of the formula:

o

~ "—R
(cnz)n/\;@i 0 )
SO,N —Ar

wherein R represents

[

an optionally substituted aliphatic hydrocarbon
group,

an optionally substituted aromatic hydrocarbon
group,

an optionally substituted heterocyclic group,

214



10

15

20

25

an optionally substituted aliphatic hydrocarbon 25
group, an optionally substituted aromati c hydrocarbon
group, an optionally substituted heterocyclic group,
a group represented by the forrmula: OR aF 216 where
Rla' represents a hydrogen atomor an optionally

substituted aliphatic b FrRURorRE1 A -@ROUP
repr esent ed byat‘f’]lfem%porrne‘%%gf‘sglqgé Rﬁ{y N~Ri dorv\/ner e R1b'

and Ric' are the sapg, r'didd@Rntsf bORy@asferobhen or an
and represent a hydrogen atomor an 10 optionally

substituted aliphatic lypdriocatbprsurssiputXdrapiesdmics
a met hyl ene group, a nitrogen atom a sulfur atom or
an oxygen atom 15 Y repwesentsbem TitiPonal |y
substituted nethyl ene roup, or,an .optionall )
substituted ni PFo@e‘ﬁro%ﬁgﬁ Ff)??ﬁﬁtigibs‘})ém? ?8r%ula'
menbered ring optional INyR urther 20 substituted by 1
to 4 substituents sel ect®d fromthe group consisting

of (1) an aliphatic, hyed gearhqigeadp piydrtajenyatom or an

havi ng substituents, (2) an aromatic hydrocarbon group

optionally optionally substituted aliphatic
hydrocarbon group, and R is same or
different from Rlb and represents a
hydrogen atom or an optionally

substituted aliphatic hydrocarbon

group,

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 -oRr*
where R! represents a hydrogen atom or an

aliphatic hydrocarbon group optionally
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25 having substituents, (3) a group represented by the
formula: OR2' where R2represents a hydrogen atom or
an aliphatic hydrocarbon group optionally having
substituents, and 217 (4) a hal ogen atom Ar’'
represents an optionally substituted aromatic

hydr ocarbon group. ,andq 8,g5eHpdR esant ed by the
formula (GH1 2)mx~GHZ}11" 1s a group represented by
the formula 1Q4(GHzmgiMgAn Xt&h )n' or ~ZCHz)n' m
represents an integer of 0 to 2, n' represents an

i nt eger (ﬂhrlrbprasemﬂnjansogtobnaﬂkuuﬁuwstR§UHe%raHQ¥%§lC
15 provided that when X is a nethylene group, Y
represents an bpeFe®mIdan gEBEPi tMLd net hyl ene group,
or a salt thereof or drug, t hereof .. _and 20 (B) 1,
2 or noreéb&FPQPsr§@ﬁ%ﬁﬁ4§§ F 2 é&ﬁ¥%hp consi sti ng
of acetate buffer, lactate buffer, citrate buffer,

and phosphate buffer, the nmethod conprises the step of

adj usti ngpd ef the
(CHY, A':
g is a group represented by the formula

A 1
CH), A CHy, A |
or

n represents an integer of 1 to 4,

or

(b) a compound of the formula:

(1

. [
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™®
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ermul si on conposition to the range of about 3.7 to
about 5.5. 25 27. The nethod of C aim 26, which
further conprises the step of adding an anionic
syntheti c phospholipid as an enmulsifier to the
enmul si on conposition. 218

where R'® represents a hydrogen atom or an
optionally substituted aliphatic
hydrocarbon group,

or a group represented by the formula:

b’
ey
\Rlc ,

where R™ and R are the same or
different from each other and
represent a hydrogen atom or an
10 optionally substituted aliphatic
hydrocarbon group, )

X represents a methylene group, a nitrogen atom, a

sulfur atom, or an oxygen atom,

15 Y represents an optionally substituted methylene
group, or an optionally substituted nitrogen

atom,

fing A is a 5 to 8 membered ring.optionally further
20 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
25 having substituents,
(3) a group represented by the formula: OR?’
where R¥ represents a hydrogen atom or an
aliphatic hydrocarbon group optionally

having substituents, and
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(4) a halogen atom,

Ar’ represents an optionally substituted aromatic
hydrocarbon group, and
5 a group represented by the formula

A
A

X\(GH2>nv

is a group represented by the formula

10 N (?HZ)IR l
XA X
\(CH2)n' or }CHZ) n
m represents an integer of 0 to 2,
n’ represents an integer of 1 to 3, and
sum of m and n’ is 4 or less,

15 provided that when X is a methylene group, Y
represents an optionally substituted methylene
group,

or
a salt thereof or a prodrug thereof, and
20 (B) 1, 2 or more buffers selected from the group
consisting of acetate buffer, lactate buffer, citrate buffer,
and phosphate buffer,
the method comprises the step of adjusting pH of the
emulsion composition to the range of about 3.7 to about 5.5.
25
27. The method of Claim 26, which further comprises the step
of adding an anionic synthetic phospholipid as an emulsifier

to the emulsion composition.
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