7 Novenber 2006 SPECI FI CATI ON NOVEL FLAVONE C- GLYCOSI DE DERI VATI VES AND
COVPGSI TI ONS CONTAI NI NG THE DERI VATI VES 5 TECHNI CAL FkELD‘The pr esent
invention relates to novel flavone C glycoside deriva i { SOVEFPEY| $206

t hereof, especially those having anti-allergic effects, and conpositions
containing 10 them BACKGROUND ART Recently, various epidem ol ogi cal
surveys have shown an increase in allergic diseases. Cases of pollenosis
and 15 atopic dermatitis, in particular, are increasing to such a degree
t hat they have becone a social prob d allergens and changes in
our environnment such as air poIIut%é#%l¢§§%ﬁgﬁgitives and changes in
dietary habits are thought to cause such an increase in cases of allergic
20 di seases (Itoh, Sogo rinsyo 41:3099(1992)). Current therapies for

al l ergi c di seases bag\'?ca\géﬂ. %’%ﬂmﬁweﬁ‘gﬁ&%ﬁ%ﬁﬁﬁﬂ’@%&@sal al | ergens

in conbination with er apy, on the severity o e synptons or

the pathogeni c mechaniiped @m&s%mﬁqxr@élﬁ@iﬁ%ﬁf@ﬁigﬁé 25 are
classified into four types, %ron1type | to IV, based on the causal
i mmunogl gbulin and i mmune cells involved. Type | to Il allergies, which

are called imediate allergies due to the patient's imediate allergic

reaction, armgcunhcaf, Hawgnpber 2006

The present invention relates to novel flavone C-
glycoside derivatives or salts thereof, especially those
having anti-allergic effects, and compositions containing

10 them.

BACKGROUND ART
Recently, various epidemiological surveys have shown
an increase in allergic diseases. Cases of pollenosis and

15 atopic dermatitis, in particular, are increasing to such a
degree that they have become a social problem. Increased
allergens and qhanges in our environment such as air
pollution, food additives and changes in dietary habits are
thought to cause such an increase in cases of allergic

20 diseases (Itoh, S0go rinsyo 41:3099(1992)). Current
therapies for allergic diseases basically involve removing
or rejecting céusal allergens in combination with drug
therapy, based on the severity of the symptoms or the
pathogenic mechanism of each disease. Allergic reactions

25 are classified into four types, from type I to IV, based on
the causal immunoglobulin and immune cells involved. Type
I to III allergies, which are called immediate allergies

due to the patient’s immediate allergic reaction, are
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i mmunor eactions in which hunoral antibodies are involved, while type IV
allergy, which is called delayed allergy, is a cell-nediated i nmune
reaction in which sensitized | ynphocytes but not anti bodl é¥vareer if&ed
(Tom oka, Sogo 5 rinsyo X11:3103 (1992)). Anong these allergic reactions,
type | and type IV allergic reactions are thought to be involved in

poll enosis and atopic dermatitis, which are treated with anti hi stam nes,
basic antiallergic agents or steroids. 10 On the other hand, patent
applications which relate to antiallergic _agents using oolong tea extracts
or epigal | demuEEHeRGdaNg &1 Whiicke humes Ha ¢e tibedirgs arg Jmwolysd,

10- 077231, JPA HElI 10-175874, Japanese Patent No. 3023962, etc.). Flavones
and their glWdds dePendVe HeEF s WSt dF Co1lH&EFe dHEYEG 199 nhikDi ti ng
hi stam ne rel ease fromnast cells or to have an_innunosquressive ef f ect,
and are expe@tdd T &teded™UNG FEARF1IORe ABp B K ASRMEIRSD| |, Chem
Pharm Bull. 32 : 5051 (1984)). ver,, nost flavqnes exhibit thejr effects
only at hi gr}yg@gl&c,yq'seg éwz‘t n°)§o aa%‘g)@%il\?g E8p I8 vaL | PibeL WL

hi ghly degsired. _DI SC R HE | NVENTI ON An obj ect of the present

i nvention i $EY9 5’3105:@% Sélgtgiz;‘g)) ‘conmpounds having an anti-allergic effect

25 and to provi de \ioyel +HABORSALT 120 20LELIbaLr LAY ldef Al dlipases at
| ow doses and conpositions containing such conponents. I'n order to solve
the probl emg3R9¥8 c WealRG¥38d a2 tholight NRVeRPEMwAQR4d in pollenosis
and atopic dermatitis, which are treated with
antihistamines, basic antiallergic agents‘or steroids.
10 On the other hand, patent applications which relate
to antiallergic agents using oolong tea extracts or
epigallocatechin gallate in gréen tea have been filed (JPA
HEI 10-077231, JPA HEI 10-175874, Japanese Patent No.
3023962, etc.). Flavones and their glycosides have been
15 reported to have the effect of inhibiting histamine release
from mast cells or to have an immunosuppressive effect, and
;are expected to be used as allergy therapies (Kubo M. et al,
Chem. Pharm. Bull. 32 : 5051 (1984)). However, most

flavones exhibit their effects only at high doses, so that

20 effective compounds at lower doses are highly desired.

S RE THE N N
An object of the present invention is to
isolate/identify compounds having an anti-allergic effect
25 and to provide novel components capable of tfeating
allergic diseases at low doses and compositions containing
such components.

In order to solve the problems above, we focused on
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the anti-allergic effect of oolong tea and closely examned its
anti-allergic conponents, and we found that novel flavone C-glycoside
derivatives or salts thereof have the effect of inhibitl NgVERPBRAFE
formati on i nduced by 2,4- 5 dinitrofl uorobenzene (DNFB) and the effect of

I nhi biting histamne rel ease fromperitoneal mast cells. W also found that
they can be applied as active ingredients in pharnaceutical conpositions,
food conpositions or cosnetics. Thus, we achieved the present invention. 10
BRI EF EXPLANATI ON OF THE DRAWNGS FIG_ 1 is a %ra ph showi ng_the results of
Experi nent atheegBhpralierghsi sffery efr aedengs EénﬁBGn&lefflUfeﬁﬁglnﬁﬂesent

I nvention at three cogient[ations cor espona g %o 15 oral doses of 0.2, 1.0
and 5.0 pg/ k§SofPHbHrd ﬁﬁglEOﬁPQEPneB gpf ¥eafoppfn et Revkla control

t t th % sodi b t hyl cel L ul / N h hl
T B BT Bl RS 2

le 2 bit f h ti t
cramle 2 KEPLBLLaE SLIEELSog! ccompaud (2t by RGESRTLY VgL on 2L

on ”DUS%%ea&1§99£éfiu 98%&&&%5%Cé?ﬁFﬁ?”Hﬁ?eghgah?ﬁég%og r9hh§%§§ eat ed

with 0.5% sodi um car oxynet ose rochloric Id are

shown. FIG §S§QmmﬁetPsléagecrfﬁeﬁspeh%baéamomqgt cwEsNDSi&ePBEFERRED
EMBODI MENTS OF THE |

found that they can be applled as active ingredients in
pharmaceutical compositions, food compositions or cosmetics.
Thus, we achieved the present invention.
10
RIEF I D
FIG. 1 is a graph showing the results of Experimental
example 1. Inhibitory effects o6f compound (1) of the
present invention at three concentrations corresponding to
15 oral doses of 0.2, 1.0 and 5.0 pg/kg on mouse ear contact
dermatitis as compared with a control group treated with
0.5% sodium carboxymethylcellulose / 0.01N hydrochloric
acid are shown.
FIG. 2 is a graph showing the results of Experimental
20 example 2. Inhibitory effects of compound (2) of the
present invention at three concentrations corresponding to
oral doses of 1.0, 10 and 100 pg/kg on mouse ear contact
dermatitis as compared with a control group treated with
0.5% sodium carboxymethylcellulose / 0.01N hydrochloric
25 acid are shown. '

FIG. 3 shows the structures of flavonoids.

HE MO PREFERRED EMB THE INVENTION



As descri bed above, we focused attention on the anti allergic effect of
oolong tea and closely .exam ned anti- allergic conponent s In oolong tea in
order to solve the problens above, and we found that nov&PVEIRSHre 08
C-glycoside 5 derivatives or salts thereof have the effect of inhibiting
ear edema formation induced by 2,4-dinitrofluorobenzene (DNFB) and the
effect of inhibiting histam ne release from peritoneal nmast cells. W also
found that they can be applied as active ingredients in pharnaceutical 10

COMposi ti ons, {000, £ GINOSIH] A Sy OYIP e oHM Uik 3 S P Vil i P et

I nvention. Accordingly, the present ‘i nvention rel | avone

C gl ycosi de ardaptd Ve Ao QM drlg ‘e ardOR T O QLU L Qo il HORC-

or a salt thereof”. The present I nvention also relates to a vone C

gl ysog_ideqqieegﬂl‘@ztdi‘ée ImfAHR L2 1(P)oo1hdt teh NAY et r 200650 B GHOH HOVm

problems above, and we found that novel flavone C-glycoside

5 derivatives or saltsAthereof have the effect of inhibiting
ear edema formation induced by 2,4-dinitrofluorobenzene
(DNFB) and the effect of inhibiting histamine release from
peritoneal mast cells. We also found that they can be
applied as active ingredients in pharmaceutical

10 compositions, food compositiohs or cosmetics. Thus, we
achieved the present invention.

Accordingly, the present invention relates to a

flavone C-glycoside derivative of formula (1):

15
or a salt thereof.
The present invention also relates to a flavone C-
glycoside derivative of formula (2):
20



or a salt thereof. The present invention relates to a pharmaceutical 5
conposition for prevenfing and/or treating an aIIergig di sease caqnt ai ni ng
at |east one of said flavone Cglycoside derivatives 'or QogﬁT?aﬁﬁgpgof. t
also relates to said pharmaceutical conposition wherein said allergic
disease is at l|least one of atopic dermatitis, contact dermatitis or 10

pol Il enosis. The present invention relates to a food conposition containing
at | east one of said flavone C-glycoside derivatives (1) or (2) or a salt

t hereof. The presennﬂ;inventieﬂ(ﬁgso relates to said food conposition in the
form 15 of any one ofZdi etar stippl enents or other nutrient drinks, healthy
drinks, healthy teas or_othé€r drinks. It also relates to said food
conposition in the for any one of confectionery, breads, noodles,
processed soy pos i products, processed egg products, fish cakes,
fats 20 and oils or her 200§y The present invention

C-gl ycoside derivati eof . The present

i nvention al so rel at o m of any 5 one of skin
care products, makeufPprod x* bath products. The

fl avone C-gl ycdsi de der i and/or fornmula (2) or salts
t hereof according to the

by e.g.

or a salt thereof.
The present invention relates to a pharmaceutical
5 composition for preventing and/or treating an allergic

disease containing at least one of said flavone C—glyooside
derivatives or a salt thereof. It also relates to said
pharmaceutical composition wherein said allergic disease is
at least one of atopic dermatitis, contact dermatitis or

10 pollenosis.

The present invention relates to a food composition
containing at least one of said flavone C-glycoside
derivatives (1) or (2) or a salt thereof.- The present
invention also relates to said food composition in the form

15 of any one of dietary supplements or other nutrieht drinks,
healthy drinks, healthy teas or other drinks. It also
relates to said food composition in the form of any one of
confectionery, breads, noodles, processed soy products,
dairy products, processed egg pioducts, fish cakes, fats

20 and oils or seasonings.



10 extraction with a sol vent under heating, concentration and purification
usi ng conventional cherical separation/purification neans (exg.
fractionation or chrofatography). Tea |eaves that can bé U r 2PRe
preparation 15 include | eaves of Canellia sinensis and/or processed | eaves
thereof. Especially preferred is oolong tea. Oolong tea is sem-fernented
tea primarily produced in the Fujian or @Qangdong Province of mainland

Chi na or Taiwan. The solvent used for elution may be either an aqueous 20
sol vent and/or an organic solvent, but preferably an aqueous solvent. The
aqueous sol vent i $hgedreapny hBvVertiost RAREl T&lageshiROR. CPEMedical so be

wat er al one or any_  mxed_solution of water and a | ower al cohol such as

net hanol or COPtFABLnI28tTREAEAt PBCoP Lo SRINg FHlEYMEa e IS oSHE S0l vent at
extraction process . is not specifically limted, either, but preferably, the
wei ght rati GeGAVESLYRG (&4 PEaléd PG eh&aldoithexeofs 2Th6o®TeTsRE preferabl y
5-100 in terns o&,- 6 l7 hbvinger ﬁOOG .extractiqn ggsr ti%n andgﬁield. The
t enper at ur e 2RV ERLEPPOALFPOLESEEPE K8t S2dFe EOFMEANS) 1 Hited O PG5 it is
hi gher than the _nmeltin Qi n f the vent and | ower .than jts hailing 5
poi nt, but P?edggin%Fygfgﬁ P%Ogﬁﬁkﬁfoﬁg&gﬁgrpgp%fg Sfohgﬁﬁcq9§mégﬁﬁﬁuﬂ and
nmet hanol . The %éEBaBEhﬂﬁcEEriOd preferably ranges from 10 seconds to 24
hours. Conventional “chem cal separation/purification means

The flavone C-glycoside derivatives of formula (1)
and/or formula (2) or salts thereof according to the
present invention can be obtained from tea leaves by e.g.

10 extraction with a solvent under heating, concentration and
purification using conventional chemical
separation/purification means (e.g. fractionation or
chromatography) .

. Tea leaves that can be used for the preparation

15 include leaves of Camellia sinensis and/or prqcessed leaves

thereof. Especially preferred is.oolong tea. Oolong tea
' is semi-fermented teé primarily produced in the Fujian or
Guangdong Province of mainland China or Taiwan.

The solvent used for elution may be either an aqueous

20 solvent and/or an organic solvent, but preferably an
aqﬁeous solvent. The aqueous solvent is desirably water,
ethanol or methanol. It may also be water alone or any
mixed solution of water and a lower alcohol such as
methanol or ethanol.

25 The ratio of oolong tea leaves to the solvent at
extraction process is not specifically limited, either, but
preferably, the weight ratio of oolong tea leaves to the

solvent is 2-1000, more preferably 5-100 in terms of
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can be used, such as liquid-liquid distribution, thin-layer 10

chr omat ogr aphy, adsorpgion col um chromat ogr aphy, partition colum

chr omat ogr aphy, gel filtration colum chronatography, 'idmMS&EREAgE°LdI um
chr omat ogr aphy, el ectrophoresis and high-speed |liquid chromatography. If
desired, these separation/purification nmeans can be conbined to purify the
15 flavone C-gl ycoside derivatives of fornmula (1) and fornula (2) or salts
t hereof at high purity. The flavone C-glycoside derivatives of forrmula (1)

and fornulaeg§%¥g%€%ggQﬁ¥%%$5$ﬁ£fﬁ§g§5%gggbto the present invention show an

anti-allergic @ o) used for various applications

such as phar naceunli}ﬁ%alt%ﬁpeanﬁrearyjc ORI Srdc¥s Phar rpeutical's, the

conpounds of formula formula (2) or salts thereof can be used

as anti-al | eyiiG FAgeNtS, 195R8E@!dd fdig tde PUrROSE dHet rapdd Nehat opi ¢
dermatitis, contact dermatitis and 25 poll enosis because they show the

effect of i nyiRiig'@MtBof R &b 1RANteda® Tawdrmtiah and thei efdgct of
inhibiting histamne rel ease. For foods, they can be added as food

addi tives i piodndi,etbarty isudRlsdmals; aro®lceabt hobdOdsSof owvatée oer7107% Nowenber
2006 purpose of alleviating or preventing synptons of atopic dermatitis,
cont act der @’Ct Esraathpobleandi setibeplcanThe eatidedttionvaerdws f oods. For
drinks, they can be added into dietary supplenments or other nutrient

dri nks, healprief egadliynkandesalfidom tldasasrongishedio 4 diirsthey can al so be
added into other foods such as confectionery, breads, noodl es, processed
soy products, daianHpBG&@P§} §$6@g§§@dseparatlon/purlflcatlon means

can be used, such as liquid-liquid distribution, thin-layer

10 chromatography, adsorption column chromatography, partition
column chromatography, gel filtration column chromatography,
ion exchange column chromatography, electrophoresis and
high-speed liquid chromatography. If desired, these
separation/purification means can be combined to purify the

15 flavone C-glycoside derivatives of formula (1) and formula
(2) or salts thereof at high purity.

The flavone C-glycoside derivatives of formula (1f
and formula (2) or salts thereof according to the present
invention show an anti-allergic effect so that they can be

20 used for various applications such.as pharmaceuticals,
foods and cosmetics. For pharmaceuticals, the compounds of
formula (1) and/or formula (2) or salts thereof can be used
as anti-allergic agents, especially for the purpose of
treating atopic dermatitis, contact dermatitis and

25 pollenosis because they show the effect of inhibiting DNFB-
induced ear edema formation and the effect of inhibiting
histamine release. For foods, fhey can be added as food

additives into dietary supplements or health foods for the
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egg products, fish cakes, fats and oils or seasonings. For cosnetics, the
conpounds of formula (1) and/or fornula (2) 10 or salts thereof can be added
into skin care products, foundation or makeup products 7d¥ovembesurpdGe of
alleviating or preventing synptons of atopic dermatitis, contact dermatitis
and pollenosis. As for pharnmaceuticals, the conpounds of fornmula (1) 15
and/or formula (2) or salts thereof can be orally admnistered directly or
after dilution in water or the |like. Alternatively, they can be formul ated
wi th known pharmaceutical carriers. For exanple, the conpounds of formula
(1) and/or fommese () adilesdlatsinhareareyvantiaeyRbtiasted ctexior al
liquid formulations such as syrups or  solid oral formulations such as

tabl ets, capienmatitgsanfoatacihdegindeisisc Anaindidenais. exthetta@mrbe
powders in conbination with pharmaceutically acceptable carriers. .

Phar maceut i @3defd Fc SRS Ser s HcIdrdeiksar ithey 2Rt Rf éfldeshainto

phar maceuti cal organic qQr ingrganic carrier .materjals and are added as

exci pi ent s, 4UFHATIA PP USRS OTo P ThHES Mudgrehts Gt PSR ati ons or
| t el , di t i nd in liguid - 17
Solvents, e PG AU B B B A Tl .
preservatives,, anti Q4 danls. Lol as@{csh and c%vx‘&eetcet'l%rélse N Al 5g, be added.
i S

Preferred exanﬁies of  excipi ents | nclude | act ose, cr 0Se, ‘manni t ol ,

starch, CrYSAdide GHlddlsRG WY proiitierd, IddisP PRI, FBRAIISH

exanpl es of lubricants
egg products, fish cakes, fats and oils or seasonings. For

cosmetics, the compounds of formula (1) and/or formula (2)
10 or salts thereof can be added into skin care products,
foundation or makeup products for the purpose of
alleviating or preventing symptoms of atopic dermatitis,
contact dermatitis and pollenosis.
As for pharmaceuticals, the compounds of formula (1)
15 and/or formula (2) or salts thereof can be orally
administered directly or after dilution in water or the
~like. Alternatively, they can be formulated with known
pharmaceutical carriers. For example, the compounds of
formula (1) and/or formula (2) or salts thereof can be
20 administered as oral liquid formulations such as Syrups or
solid oral formulations such as tablets, capsules, granules
and powders containing their extracts or powders in
éombination with pharmaceutically acceptable carriers.
Pharmaceutically acceptable carriers include various
25 conventional pharmaceutical organic or inorganic carrier
materials and are added as excipients, lubricants, binders
or disintegrants in solid formulations or solvents,

excipients, suspending agents or binders in liquid
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i ncl ude nmagnesi um stearate, calciumstearate, talc and colloidal silica.
Preferred exanpl es of binders include conbined cellul ose, sucrose
D-mannitol, dextrin, 10 hydroxypropyl cel | ul ose, hydroxypr&ﬁ?ﬁﬁ@?ﬁy?%%ﬁIulose
and polyvinylpyrrolidone. Preferred exanples of disintegrants include

pol yet hyl ene gl ycol, propylene glycol, D-mannitol, benzyl benzoate,

et hanol, tris-am nonet hane, cholesterol, triethanolam ne, sodium carbonate
and sodiumcitrate. 15 Preferred exanples of solvents include purified

, | ol s | | Pr ef d di
Bgent s i nol IR AL AP A e e ehrada Clees LRPrRLPS T
| f at | Kk hl d
benzet honi Uy EHIS: .%‘-gioé%d' A5 é‘f?%%&%%?%%% R T p—

such as pol% #\ {1 : ponV|nyIpyrroI|done, sodi um
car boxynet hylcel | ul ose, net hyl cel | ul ose, hydroxynet hyl cel | ul ose,

hydroxyethyl cel | ulassrdintha MUK oY | SRLIM A%6: RIETRig efasxanp) os of 25
oro

preservatives include paraoxybenzoic acid esters, ut ano benzyl

al cohol , sphengsiyde Almahaln1 talehsknase! | 6rpsi sl Bk S96Di 61868 dan&’r ef erred
exanples of antioxidants include sulfites and ascorbic acid. -

Novenber 2006igH¥SHgE did EBfdridiose mdfatted fetaibds @ﬁrhﬁbﬁi@énﬁé nasal
adm ni stration such as tablets or sugar-coated tablets, sublingual tablets,

gel ati n capsincisidd meodress iuns uEesidtos | esalciwanstearatepntslangandki n gel s,
depending 5 on the type or severity of the disease. The effective dose

. colloidal silica. Preferred examples of binders include
combined cellulose, sucrose, D-mannitol, dextrin,

10 hydroxypropylcellulose, hydroxypropylmethylcellulose and
polyvinylpyrrolidone. Preferred examples of disintegrants
include polyethylene glycol, propylene glycol, D-mannitol,
benzyl benzoate, ethanol, tris-aminomethane, cholesterol,
triethanolamine, sodium carbonate and sodium citrate.

15 Preferred examples of solvents include purified water,
alcohols and propylene glycol. Preferred examples of
suspénding agents include surfactants such as ethanolamine
stearate, sodium lauryl sulfate, lauryl aminopropionic acid,
lecithin, benzalkdnium chloride, benzethonium chloride and

20 glycerin monostearate; and hydrophilic polymers such as
polyvinylalcohol, polyvinylpyrrolidone, sodium
carboxymethylcellulose, methylcellulose,
hydroxymethylcellulose, hydroxyethylcellulose and
hydroxypropylcellulose. Preferred examples of

25 preservatives include paraoxybenzoic acid esters,
chlorobutanol, benzyl alcohol, phenethyl alcohol,
dehydroacetic acid and sorbic acid. Preferred examples of
antioxidants include sulfites and ascorbic acid.
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depends on the age and body weight of the patient, the type or severity of
t he disease and the route of adm nistrate. The unit dose is generally in
the range of 0.0001 to'100 ny/kg, which is adninistered JHYTHENERE times
in 24 hours. 10 As for foods, the conpounds of formula (1) and/or formula
(2) or salts thereof can be adm nistered as such or in the formof foods or
drinks containing their extracts or powders. They can al so be provided as
dri nks, confectionery, breads, noodles, processed soy products, 15 dairy
products, processed egg products, fish cakes, fats and oils or seasoni ngs
i n conbi nati on w Phsagavearnsnare fhosei shdthblef fods oamad .dmpiares tamal
carriers acceptable for ingredients of foods and drinks. As used herein,
drinks incl adesagellopgministration spoh ég dabdkrdsnioredugarh coeted t ea
drinks, carbonated drinks, fruit drinks, lactic acid bacterial beverage,

i sotonic ditPRkeIssofuhlirgbad rtr{dets . sgehatdnwcapsudiest.i Hroghesirit,

whi sky and sake m xed with oolong tea drinks or other tea drinks. 25 As
used her ei nSUBBRELEPTIREY yCTREMTcle O 1PtECNILSs ande §KdE SedS . AeRGPEdN I hewi ng

guns, snacks, fried cakes, Western fresh cakes, Japanese traditional cakes,
ice creats °BngPPeltYPEsOT18SVeT Véﬁﬁe%ifoééseﬁFSCesggﬁ EdF o5ty Gc99Senc! ude

e | ABPeas e ERCLRLe oreL AR ARhenas, B B Fr R % e
fish sausagg, 583809+D98s! PRLUHE s8AUECEINaILRESHRG%e of administrate.

The unit dose is generally in the range of 0.0001 to 100

mg/kg, which is administered one to three times in 24 hours.

10 As for foods, the compounds of formula (1) and/or
formula (2) or salts thereof can be administered as such or
in the form of foods or drinks containing their extracts or
powders. They can also be provided as drinks,
confectionery, breads, noodles, processed soy products,

15 dairy products, processed egg products, fish cakes, fats
and oils or seasonings in combination with conventional
materials for foods and drinks and carriers acceptable for
ingredients of foods and drinks.

As used herein, drinks includes oolong tea drinks,

20 tea drinks mixed with other tea drinks, carbonated drinks;
fruit drinks, lactic acid bacterial beverage, isotonic
drinks, soy milk and liquors such as wine, distilled spirit,
whisky and sake mixed with oolong tea drinks or other tea
drinks.

25 As used herein, confectionery inéludes biscuits,
chocolates, candies, chewing gums, snacks, fried cakes,
Western fresh cakes, Japanese traditional cakes, ice creams

and jellies.



5 mayonnai se and various fish and vegetables flakes. These can be prepared
by conventional processes. Carriers acceptable for ingregégnts of 59&95 and
t ose,

. . mber
drinks include sweeteners such as sugar, glucose, fru oVerSSheft zed

l'i quid sugar, fructooligosaccharides, aspartanme, 10 sorbitol and stevia;
colorants such as red cabbage dye, grape skin dye, elderberry dye, caranel,
gardeni a dye, ‘corn dye, saffron dye and carotene; preservatives such as
pectin hydrolysate, benzoic acid, sorbic acid, paraoxybenzoic acid esters

and potassiunlsorp?égésgg Ing]ggﬁﬁ%ﬁgéuggFégggggggglg%§dal%5%93FFJQIODYIene

gl ycol al ginate es cru e € and sodi umc ul“ose

gl ycol at e; P?ﬁ?h%%ﬁ?ﬂ%iu%c?o@ﬁrk' aﬁeors])gigge%ci dpreaRey %lg:g gy&&%ﬂ c

acid and ru I XI ng~agents suc ferrous sulfat fumnitrite

and pot assi ygLAhheabfe184? Rh@AEBLDYt3ARBES nd¥eRp8T cBOdlawd BHisl Iddie And
potassium netabisulfite; quality-keeping agents such as propylene - glycol;

quality i W&H\é@ﬁ&esﬂﬁbha§ahsﬁﬁétei Beabydiaghl 9hicdadeaR@uelsCi Whex8aigd ,
| actate; | eavening agents such as amoni um chl ori de, potassi um hydrogen
d-tartras e, mafpRAkiBe2Anaathonate, fpehasaiuiregatannalse £1aadisum ineardonat e

and alum enulsifiers such as lecithin, sphingolipids, vegetable sterol,
soybean sapeanhnbespdeparafigbpatenventdapypbenprgkbgsslesal gi nate ester, sodi um
caseinate, glycerin - 11 7 Novenber 2006 fatty acid ester, sucrose fatty
acid ester and sotarriaersfaccgphablieefter ingmafidrotssodbifbodsr andch as
sodium chondroitin sulfate; flavors such as |enon oil, eucal yptus
drinks include sweeteners such as sugar, glucose, fructose,
isomerized liquid sugar, fructooligosaccharides, aspartame,

10 sorbitol and stevia; colorants such as red cabbage dye,
grape skin dye, elderberry dye, caramel, gardenia dye; corn
dye, saffron dye and carotene; preservatives such as pectin
hydrolysate, benzoic acid, sorbic acid, paraoxybenzoic acid
esters and potassium sorbate; gelling agents such as sodium

15 alginate, propylene glycol alginate ester, calcium
cellulose glycolate and sodium cellulose glycolate;
antioxidants such as L-ascorbic acid, tocopherol,
erythorbic acid and futin; color fixing agents such as
ferrous sulfate, sodium nitrite and potassium nitrate;

20 bleaching agents such as sodium bisulfite and potassium
metabisulfite; quality-keeping agents such as propylene
glycol; quality improvers such as L-cysteine hydrochloride
and calcium stearyl lactate; leavening agents such as
ammonium chloride, potassium hydrogen d-tartrate, ammonium

25 carbonate, potassium carbonate, sodium bicarbonate and
alum; emulsifiers such as lecithin, sphingolipids,
vegetable sterol, soybean saponin, sodium alginate,
propylene glycol alginate ester, sodium caseinate, glycerin
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oil, peppermint oil, vanilla extract, orange oil, garlic 5 oil, ethyl

acet oacet ate, anisal dehyde, ethyl vanillin, cinnamc.acid, citronellyl
acetate, citral, vanilfin, butyl butyrate and esters;’ hédalP¥EHF" agPé such
as L-ascorbic acid, L-asparagine, L-alanine, inositol, L-glutam ne,
carotene, tocopherol, vitamn A folic acid, iron citrate, 10 heme iron and
uncal ci ned cal cium flour inprovers such as benzoyl peroxide, ammoni um
persul fate and chl orine di oxi de; bactericides such as bl eachi ng powder,
hydr ogen peroxi de and hypochl orous acid; chew ng gum bases such as net hyl
acetyl rici faltdat @cidsestegumsugnogle dadityt @aidsiesters ausl Aaxdbiar ene and
pol ybut ene; anti-caking agents such as D-mannitol; binders such as acidic
sodi um pyr opleddpphacdd egdess s eimLsyodp sdapidiia ean g usddiasmspdisPhosphat e;
acidifiers such as adipic_acid, citric acid, gluconic acid, succinic acid,
d-tartaric &Somdroddine sydifdtand fdaveas SUsh A6 d-emond Cidas HGHYRS as
seaf ood extracts, yeast  .extracts, seaweed extracts, soybean sauce, tomato

puree, neaPldxt PEPPSTMIRbaRdde YRBH LA EETHAGE f FFAOGSKiN, - fFH LT pur ees,
boi |l ed and dr.i.ed ni.to flesh, .sodi um L-aspart at e, -al ani.ne,. L-argi ni ne,
P01 ut art e© 1101 S inPeetORGEALEe. A28 SAICER i SR O AL an o acid.
sodi um L- gl ut.amat e, ucci ni. i -tartaric i nd ium | actate. The
conpoundsgoflngﬁﬁFha%iﬁ'a%éﬁgggFgﬁxglg%ﬁ%%tgv %gg F@”tﬁ%&%g#Jékchgpﬁg to

the present i venti0n,GARRE,s12nel1 MY 91e200G bl A et didaetd v or

after dilutionin water or the'like or -after concentration of _

di si ntegratiz@l O 19apek-dlgiaR,| R-alanine, inositol, L-glutamine,
carotene, tocopherol, wvitamin A, folic acid, iron citrate,

10 heme iron and uncalcined calcium; flour improvers such as
benzoyl peroxide, ammonium persulfate and chlorine dioxide;
bactericides such as bleaching powder, hydrogen peroxide
and hypochlorous acid; chewing gum bases such as methyl
acetyl ricinoleate, ester gum, vinyl acetate resin,

15 polyisobutylene and polybutene; anti-caking agents such as
D-mannitol; binders such as acidic sodium pyrophosphate,
potaésium pyrophosphate and sodium pyrophosphate;
acidifiers such as adipic écid, citric acid, gluconic acid,
succinic acid, d-tartaric acid, lactic acid and dl-malic

20 acid; and seasonings such as seafood extracts, yeast
extracts, seaweed extracts, soybean sauce, tomato puree,
meat extracts, Japanese sweet rice wine for cooking, fruit
purees, boiled and dried bonito flesh, sodium L-aspartate,
DL-alanine, L-arginine, L-glutamates, disodium 5’'-inosinate,

25 ~trisodium citrate, L-glutamic acid, sodium L-glutamate,
succinic acid, L-tartaric acid and sodium lactate.

The compounds of formula‘(l) and/or formula (2) or
salts thereof according to the present invention can be

- 12 -



conmbi nation wth known carriers, in the formof aerosols, solutions,
extracts, suspensions, jenmul sions, ointnents, 5 poultic |'ini rents and
|otions. Alternatively, they are prepared by approprlgteWVV§@P%Et%QQf
aqueous conponents, surfactants, oily conponents, solubilizers, hunectants,
powder conponents, alcohols, pH nodifiers, preservatives, antioxidants,

t hi ckeners, dyes, pignents and perfunes used 10 in known cosnetics, quasi
drugs and drugs. They can also be provi ded in dosage forns for topical skin

appl i cat i on 5,245l ca diQLIS, el M SIANSANh YIS, eifis digd her ei .

skin care products |n k|n otlons as enollient | otion an

astringent | gtidncontan ST U AT ANorf [RGB di7 1 119 _cr eam

and massage cream and emul sions such as enollient erulsion, nourishing

enul Si on ancRAARTIRG SIS KeRwAMIEYR aSMRl] athd NYMed s yashes, skin
cleansers, foundations, eye colors, cheek colors and lip colors. 20 Hair

cosnetics i &@m&ca_osmrr@m&adﬂsns%&sﬂwsrlorisr,eaimrﬁloa&e,nt@nmﬁmt§,r eans,
hai rdressings, hair tonics, - hair growi ng agents and hair growh pronoters.

Bath predugionlitielesde 1natimenitlss andatllo tialriss. ard teatnatfios s,, Titeey are
concentration in foods and cosnetics is not 25 specifically Ilimted either,
but pr ef er alpreparedd byl a@¥roprietiediyt ,sedsudting |aguE ¥l -csddbdnevies ght

expressed as dry solids. The foll ow ng experinmental exanples and working -

13 7 Novenisarf2otantexawgilas compoments.| wetlvdtid e spr dvweciantent i on

W thout, powder components, alcohols, pH modifiers, preservatives,

antioxidants, thickeners, dyes, pigments and perfumes used

10 in known cosmetics, quasi drugs'and drugs. They can also
be provided in dosage formé for topical skin application
such as lotions, gels, emulsions and ointments.

As used herein, skin care products include skin
lotions such as emollient lotion and astringent lotion;

15 creams such as emollient cream, moisturizing cream and
massage cream; and emulsions such as emollient emulsion,
nourishing emulsion and cleansing emulsion.

Makeup cosmetics include face washes, skin cleansers,
foundations, eye colors, cheek colors and lip colors.

20 Hair cosmetics include shampoos, rinses, hair
treatment agents, hair creams, hairdressings, hair tonics,
hair growing agents and hair growth promoters. Bath
products include bath oils, bath salts and bath foams.

The concentration in foods and cosmetics is not

25 specifically limited either, but preferably 0.0001-100% by
weight, especially 0.001-50% by weight expressed as dry
solids.

The following experimental examples and working
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however, limting the scope of the present invention exclusiv
EXAMPLES Exanple 1: Preparation exanple Oolong tea | eaves in
5.0 kg produced in the Fujian Province of mainland Chi naNp¥e
with 100 L of hot water, and the extracts were allowed to co
applied on a colum packed with 30 L of a synthetic adsorbent
M t subi shi Chem cal). Unadsorbed fractions were applied on a
with 30 L of a synthetic adsorbent (DI AlON HP-20, M tsubish

eluted with serially increasing 15 concentrations of ethanol

60 L) to giexatpllesaduraher] alllasdlratenddet pateisemd L rBAn(tGHdES
(OHF4N), 40% (OHF5N), 99.5% (OHF6N)]. Anong these 4 fraction

ely thereto. 5
an anpunt of

Bbext U ed

ol 10 and then
(DI Al ON HP- 21,
col um packed
Chem cal ) and

in water (each

M)i, t RO,

s, COHF3N

fracti on shbwegvehe Ildmiddgastthienisidopeoof ditfee piremerNAEBvieniced ear edena.

The 20 formation was concentrated and freeze-dried (517 g) a
count er cur r emclgisdmvieiliyuttheaeite -a wat er - n- but anol system (n =
fraction after 7 transfers was concentrated under reduced pr
Then the resultant was applied on a colunm packed with Sepha
(Pharmaci a Biotech) and eluted with nethanol, and fractions

1.9-2.2 kd were collected. The fract EEAYRRESe concentrated u
by HPLC on a col.unm SENSHU PAK DI OL-1
SEPERETFC 26250 mm) using a solv

nd subjected to
7) and the
essure (2.1 g).
dex LH 25 20
n the range of
nder reduced
251 ( SENSHU -
ent hexane :

Oolong tea leaves in an amount of 5.0 kg produced in

the Fujian Province of mainland China were extracted with

100 I, of hot water, and the extracts were allowed

to cool

10 and then applied on a column packed with 30 L of a

synthetic adsorbent (DIAION HP-21, Mitsubishi Chemical).

Unadsorbed fractions were applied on a column packed with

30 L of a synthetic adsorbent (DIAION HP-20, Mitsubishi

Chemical) and eluted with serially increasing

15 concentrations of ethanol in water (each 60 L) to

give 4

fractions [ethanol concentrations = 0% (OHF3N), 20% (OHF4N),

40% (OHF5N), 99.5% (OHF6N)].

Among these 4 fractions, OHF3N fraction showed the

strongest inhibitory effect on DNFB-induced ear edema. The

20 formation was concentrated and freeze—dried'(517 g) and

subjected to countercurrent distribution in a water-n-

butanol system (n = 7) and the fraction after 7 transfers

was concentrated under reduced pressure (2.1 g).

Then the

resultant was applied on a column packed with Sephadex LH-

25 20 (Pharmacia Biotech) and eluted with methanol, and

fractions in the range of 1.9-2.2 K4 were collected. The

fractions were concentrated under reduced pressure and

separated by HPLC on a column SENSHU PAK DIOL-1251 (SENSHU

- 14 -



met hanol : tetrahydrofuran = 50:35:15 as a nobile phase at a flowrate of 1
m/mn (30C), and a peak (detected by W 280 nm eluted at_a retention tine
of 5.8 nminutes was 5 collected. After concentration undef YEFTLET pP®sure,
the fraction was purified by HPLC using YMC-Pack ODS-A (YMC, 4.6 x 150
mm) . The purified product was collected and then concentrated under reduced
pressure to give 980 pg of a pale yellow powder. 10 As a result of
structural analysis by spectronetric techniques such as NVR and M5 and

X-ray anal ysd s . Jaby I vy I th SRReuUNd was
identified %ac;%r&??rﬁ)cdu%d%ofjx ?gﬁbnu a ?ﬂzlﬁgco%o%n 1)1] produced by

i ntranol ecul gl dr.atd 3 HRAAYIRALE0L e veen § hes 74 Gipfaed ﬂ§%/i5@xi n
(see FIG S)H%n the 1-OH on"t he sugélr chain. Tabl eal. Strucf%ra

det er m nat i g fOfouF QERQURSE (ll)ml%i%H(NMRC%@nana?’Q' DMBKA (He%@R cdUGRT yvDI ety
CHCH 2168.1174.6 5.21 d 3 102.9 6.58 s 2- 89.0 4.67t 4 184.8 3-

73.9 3.98 1 2dp HiB. e1tited®UtS a3 refentibnlidnfe Bf 80 & Wit dB Avd$6. 5 663. 5
3.62m 3.83m 891.86.64 s 9 161.2 10 107.9 1' 119.3 2' 130.2 7.80 d

5 collected. After concentration under reduced pressure, the

fraction was purified by HPLC using YMC-Pack ODS-A (YMC,
4.6 x 150 mm). The purified product was collected and then
concentrated under reduced pressure to give 980 ng of a
pale yellow powder.

10 As a result of structural.anaiysis by spectrometric
techniques such as NMR and MS and X-ray analysis (see
Table 1 and Table 2), the present compound was identified
as a compound of formula (1) [compound (1)] produced by
intramolecular dehydration condensation between the 7-OH of

15 Isovitexin (see FIG. 3) and the 1-OH on the sugar chain.

Table 1. Structural determination of compound (1) by 'H-NMR

and 'C-NMR

Aglycone Sugar

moiety C H C H

2 168.1 17 74.6 5214d

3 102.9 6.58 s 27 89.0 467 t
4 184.8 3” 73.9 - 398t

5 168.7 4" 69.8 3.58t

6 112.6 57 80.6 3.33m

7 166.5 6" 63.5 3.62m, 3.83m

8 91.8 6.64 s

9 161.2

10 107.9

1 119.3

2’ 130.2 7.80d

3 119.3 6.80 d

4 168.1

5’ 119.3 6.80 d

6’ 130.2 7.80d

Structural determination of compound (1) by 'H-NMR and '3C-NMR (ppm. in CD,0D)



3' 119.3 6.80 d 4' 168.1 5 119.3 6.80 d 6' 130.2 7.80 d Structural

determ nation of conpound (1) by 1H NVMR and 13C-NMR (ppm_in CD30CD) - 15 7
Novenber 2006 Table 2. Structural determnation of cor auﬂﬁv?¥¥”b§026ray
anal ysis Crystal Dinmensions O 10XO 05X0.20mm Lattice Paraneters a=10.811(6)
A b=26.270(6) A c=6.905(1) A V=1961.0(9) A3 Space G oup P212121 Z value
4 D.,, 1. 403g/cnB8 R value 0.078 During the purification process of
conmpound (1), 5 OHF3N fraction (517 g) was subjected to countercurrent
distribution in a water-n-butanol system(n _5021 and the fraction after 7
transfers mﬁ@%@ent&@%@ﬁdeﬁert@iﬁbwtkﬁ% reompoundy) (1)THeR, X tpay
resultant was applied on a colum packed with Sephadex LH 20 (PharHHC|a

Bi ot ech) an@®@Pd¥&ift ed with nethanol. and fractions in the range of 1.6-1.9
Kd were col llected. The fractions were concentrat ed under reduced pressure
and separ at ed HyE¥HPEE INBeRsi Qi SENSHUC - PAKO PP &R0 1884m( SENSHU Sci entiifi c,
4.6 x 250 mm) using a solvent hexane|: nethanol : tetrahydrafuran =

50:35:15 as |a | ... parameters a=10.811(6) A

b=26.270(6) A
c=6.905(1) A

V=1961.0(9) A3

Space Group . P2,2,2,

7z value 4

D...c - 1.403g/cm’
R value 0.078

During the purificationiprocess of compound (1),
5 OHF3N fraction (517 g) was subjected to countercurrent
| distribution in a water-n-butanol system (n = 7) and the
fraction after 7 transfers was concentrated under reduced
pressure (2.1 g). Then, the resultant was applied on a
column packed with Sephadex LH-20 (Pharmacia Biotech) and
10 eluted with methanol, and fractions in the range of 1.6-1.9
Kd were collected. The fractions were concentrated under
reduced pressure and separated by HPLC on a column SENSHU
PAK DIOL-1251 (SENSHU Scientific, 4.6 x 250 mm) using a
solvent hexane : methanol : tetrahydrofuran = 50:35:15 as a
15 mobile phase at a flow rate of 1 ml/min (30°C) and a peak

(detected by UV 280 nm) eluted at a retention time of 5.8
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15 nobil e phase at a flowrate of 1 mM/mn (30C) and a peak (detected by W
280 nm eluted at a retlention tinme of 5.8 - 16 ~7 Noyenber %g m.nut es
was col |l ected. After concentration under reduced preserg Ve :?f%ctlon was
purified by HPLC using YMC-Pack ODS-A (YMC, 4.6 x 150 mm). The purified
product was coll ected and then concentrated under reduced pressure to 5
give 147 jig of a pale yellow powder. As a result of structural analysis by
spectronetric techni ques such as NMR and M5 and X—ray anal ysis (see Table

Form oy SRR AL, bt
n ( ah th
condensal i o helgen e FQdwl e e @fgﬁnﬁﬁ{% TR P R

sugar chain uctura deternlnatlon 0 1H—NNR

and 13C- NMRoNd-aCqRcSugars xMiset Yoy H @Hd pirkG8.efi brofck s’ d 3 104.3
6.66 s 2"" 89.1 4.78 t 4 184.4 3" 73.8 4.05t 5 166.2 4" 69.8 3.62t 6

96.3 6.39 S R118Qted3 ahfl Phénlednehtratel InderMreu®ed preskite B 155. 1
10 106:7 1' 125.0

5 give 147 pg of a pale yellow powder.
As a result of structural analysis by spectrometric
techniques such as NMR and MS and X-ray analysis (see Table
3 and Table 4), the present compound was identified as a
compound of formula (2) [compound (2)] produced by
10 intramolecular dehydration condensation between the 7-OH of

Vitexin (see FIG. 3) and the 1-OH on the sugar chain.

Table 3. Structural determination of compound (2) by

'H-NMR and '*C-NMR

Aglycone Sugar
moiety [o] ~ H ] H
166.8 75.1 547d
104.3 6.66 s 89.1 478 t
184.4 73.8 405 t
166.2 69.8 3.62 t
96.3 6.39 s 80.5 347 m
168.9 ' 63.4 3.65m, 3.87 m
108.5
155.1
106.7
125.0
130.2 790d
118.0 6.93 d
164.9
118.0 6.93 d
130.2 7.90d

Structural determination of compound (2) by 'H-NMR and "*C-NMR (ppm. in CD,0D)

AP ONT

QURWUN=LT OO DUTAWN

15
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2' 130.2 7.90 d 3" 118.0 6.93 d 4' 164.9 5 118.0 6.93 d 6 1302790d
Structural determ natioh of conpound (2) by 1H NWVR and,13C-NMR (p

CD3OD) 15 - 17 3 7 Novenber 2006 Table 4. Structural Zle‘ﬂ%‘f%ﬂh‘?ét?%%f
conpound (2) by X-ray analysis Crystal D nmensions 0.03X0.10XO 30nm Lattice
Paranmeters a=9.785(2) A b=19.700(5) A ¢=4.9357(8) A V=950.1(3) A3 Space
Goup P2, Z value 2 Dtale 1.56 0 g/ cnB R value 0.058 Experinental exanple
1: Inhibitory effect on nouse ear 5 contact derrratitis ICR strain mce at 7

weeks of ag e purghazg NETe) after
precondltloﬁ%\r?gl for 1 weeq'1 e@efe ow powder obt al neﬁ n@(Eg%r%r@@éy

[ conpound (]a)dal\%gssuspended | n 0.5% SOdI um 10 car boxyrret hyl cel | ul ose /
0. 01N hydrocn of+c—actt—to prepar Dallpl e—formtattorns—at three

concentrations €0y esPAMhhdihidids dosap. @ixd. Zoxd. Pomd 50 pg/ kg in a dose
vol une of 10

Lattice Parameters a=9.785(2) A
b=19.700(5) A
c=4.9357(8) A

v=950.1(3) A3

Space Group ‘ P2,

Z value 2

Deaie 1.560g/cm’
R value _ 0.058

5 contact dermatitis ’
ICR strain mice at 7 weeks of age were purchased from

CLEA Japan and used for experiments after preconditioning
for 1 week. The yellow powder obtained in Example 1
[compound (1)] was suspended in 0.5% sodium

10 carboxymethylcellulose / 0.01N hydrochloric acid to prepare
sample formulations at three concentrations corresponding
to doses of 0.2, 1.0 and 5.0 pg/kg in a dose volume of 10
ml/kg. Infection in six mice per group was established in
5 days by subcutaneous injection of 100 pl of a solution of

15 1% 2,4-dinitrofluorobenzene (DNFB) in ethanol on the back.

On day 6, a solution of 1% DNFB in olive o0il was applied on
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m/kg. Infection in six mce per group was established in 5 days by

subcut aneous injection‘f 100 | of a solution of 15 1@q . '

2, 4-di ni trof | uorobenzene (DNFB) in ethanol on the back. 7dPteRpes, 2906
solution of 1% DNFB in olive oil was applied on - 18 7 Novenber 2006 the
right ear to induce ear contact dermatitis. After 24 hours, both ears were
punched out in a dianmeter of 8 nmand weighed. Conpound (1) was
continuously orally adm nistered for 7 days fromthe day before the primry
chall enge until 5 the day on_which edema was induced. A control group was
treated w t ke. 5igBbdeam Ear bBRyAet APFcEPPERESedPTBabikishy dAGtRFord4c aci d.
The experinental results were expressed_ as the avergge percent age of edema

on the ri ghROPRSy ePAER0R2TE WEERt PRAFREHi PHEsERNBafd2HETPEL PEN BuETHGRd
Ceaul s arcvehahadrn epEpoandatt {iead”pinireross iiNeaa . i seliRdRtrraths
150 T YRR G SO BT e S
carboxngth¥#%gé%ylgﬁewﬂighOéggﬁgd&?ghﬁggbgeagidA cF%ﬁ?é??§?%%hi%égnple 2:

Inhibitory e on nobusé ear contac ermatitis ce at 7
weeks of age &L Eq P £RAE Sl T £9F) uR0 Q}Eé?#ﬁgﬂﬂ 28d1458dskor @xpgRy ments
after preconﬁltloning for ﬁ megt. Tﬁe ye OM/p%mder ogtalnéd in E;anple 1
[ compound (Byhr¥es1sesecaded. i nrhe 53/9:?@9!ihl€ht_8§r pexymreshykeal btheeeskdl- 01N
hydrochl oric acid to prepare sanple formulations at three concentrations
correspondi 8§ the average percentage of edema on the right in relation

to left ears with standard deviation using Student's t-test

10 for evaluating the significance between groups. The

results are shown in FIG. 1. As shown in FIG. 1, DNFB-

induced edema was significantly inhibited in the groups

treated with 1.0 and 5.0 ng/kg of compound (1) as compared

with the control group treated with 0.5% sodium

15 carboxymethylcellulose / 0.01N hydrochloric acid.

. ] le 2: Inhibit Ffect
tact d £iti
ICR strain mice at 7 weeks of age were purchased from

20 CLEA Japan and used for experiments after preconditioning
for 1 week. The yellow powder obtained in Example 1
[compound (2)] was suspended in 0.5% sodium
carboxymethylcellulose / 0.01N hydrochloric acid to prepare
sample formulations at three concentrations corresponding

25 to doses of 1.0, 10 and 100 pg/kg in a dose volume of 10
ml/kg. Infection in six mice per group was established in
5 days by subcutaneous injection of 100 nl of.a solution of

1% 2,4-dinitrofluorobenzene (DNFB) in ethanol on the back.
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25 to doses of 1.0, 10 and 100 pg/kg in a dose volune of 10 m/kg.

Infection in six mce per group was established in 5 days by subcut aneous

i njection of 100 pl of a solution of 1962,4-dinitroflu&ygﬁgﬁ?ﬁﬁﬁe%QﬂﬁFB) in

et hanol on the back. - 19 7 Novenber 2006 On day 6, a solution of 1% DNFB
inolive oil was applied on the right ear to induce ear contact dermatitis.
After 24 hours, both ears were punched out in a dianeter of 8 nmm and

wei ghed. Conpound (2) was continuously orally adm nistered 5 for 7 days from

the day befgpeabhesprimabyuehah! 6R0€sUpkiFE 1hhe199% @R 1Whheh 28Y9TR dWVas:
i nduced. A control group was treated with 0.5% sodi um

car boxymet hyhgelighes€at PoOihaubydegehbontacacadrmiite t@sper nrretalresul ts
were expressed as the average percentage of edena on the right in relation

10 to left weassW bbtht aadar dedevpahnsdusitgiht ddaibtmetert %t 8 @ and
eval uating the significance between groups. The results are shown in FIG
2. As shownwédghe®. 2Compbtndi nZ)iceds edentinasusilgnofratagt byiminhishietred i n
the group treated with 100 pg/ kg of conpound (2) as conpared with the 15
control 5gr ofiprt v eddps firoh Bhé%lgpdbefirreathexpmimhylycehbhlleage/ udt@1IN
hydrochl oric acid. Experinental exanple 3: Inhibitory effect on histam ne
rel ease frobh@edayopeavhiektedeniaswag Wwduaedst r Ai gondrolagrpupewsis of age

were purchased from CLEA Japan_and used for experinents after
precondi t i obFeRtedrvithe@k5? pspdiugy serPosyRathylaed lidpee deafilNat ed under

et her anesthesia, Tyrode solution was intrageritoneally i njected. Mast
cell s were B¥LFS %rlc acid. The experimental results were expressed

as the average percentage of edema on the right in relation
10 to left ears with standard deviation using Student's t-test

for evaluating the significance between groups. The

results are shown in FIG. 2. As shown in FIG. 2, DNfB—

induced edema was significantly inhibited in the group

treated with 100 pg/kg of compound (2) as compared with the
15 control group treated with 0.5% sodium

carboxymethylcellulose / 0.01N hydrochloric acid.

Experimental example 3: Inhibitory effect on histamine
release from peritoneal mast cells

20 Wistar strain rats at 7 weeks of age were purchased_
from CLEA Japan and used for experiments after
preconditioning for 1 week. After Wistar strain rats were
decapitated under ether anesthesia, Tyrode solution was
intraperitoneally injected. Mast cells were routinely

25 isolated and suspended at 1-3x10° cells/ml in Tyrode
solution containing 0.1% bovine serum albumin (BSA) to
prepare a mast cell suspension. The mast cell suspension

was incubated with compound (1) or compound (2) dissolved
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25 isol ated and suspended at 1-3x108 cells/m in Tyrode solution containing
0. 1% bovi ne serum al bumin (BSA) to prepare a mast cell suspension. The nmast
cel | suspension was incubated with conpound (1) or conpdUNRNPETdRSEs! ved -
20 7 November 2006 in 50% nethanol at 37C for 5 mnutes. Then, the
suspension was further incubated with Conpound 48/80 at 37C for 10 m nutes
and cooled on ice and then centrifuged. Then, the free histam ne content in
the resulting 5 supernatant was neasured. on a high-speed liquid

chr omat ogr aph by _the post-col unm, hod _usi.n ortho- ht hal al dehyde (OPA)
accordi ng td"h ﬁé’%nﬂer%lfné’fl &g e %Pr > Tln §S-scit! I‘%1"27 hg§3.97(1978)]. The

experimental results vvere Xpressed as, per e e of. h e rel ease
10 i nhi bi t e PRITE “h Jﬂ?e L, et 6‘%ba ‘biﬁa(ﬂ‘ q'h
treatment w t sol.ven l.on T uI re h n_T 5. Table
5. Results #-}aﬁ Q gmsehe%rﬂe1 gggegflﬁh? ?gn %‘el% gﬁplgggeoﬁgg%ﬁlgt |g n’

H st am ne rzaflg% ﬁrge)ii %mltnl O'Eo(n‘@er;[qﬁrmﬁ cejef%e%‘ﬁZtJT?hga( 1) Conpound

50.0 51.2 npari son w ects steroid an

ot her f'avowp%%nﬁ%rﬁﬁ%som%%%%%so@ﬁa ml%m%rger&wtﬁqlﬁ@rrpl es 1 and 2
were used to conpare the inhibitory effects

chromatograph by the post-column method using ortho-
phthalaldehyde (OPA) according to the method of Onda et al.
[J. Med. Sci., 27, 93-97(1978)]J. The experimental results
were expressed as the percentage of histamine release

10 inhibited by the treatment with the samples as compared
with the treatment with the solvent alone. The results are

showﬁ in Table 5.

Table 5. Results of histamine release inhibition test

Sample Concentration Histamine release
(rg/ml) inhibition (%)

Compound 5.0 62.3
(1)

Compound |. 50.0 51.2
(2)

15 m : Com i i ster
other flavonoids

The same procedures as in Experimental eiamples 1 and
2 were used to compare the inhibitory effects of a
corticosteroid and several flavonoids (FIG. 3) on DNFB-

20 induced ear edema formation with those of compound (1) and
compound (2). The experimental results were expressed as
the dose producing a 50% inhibition of DNFB-induced ear
edema. The results are shown in Table 6.
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corticosteroid and several flavonoids (FIG 3) on DNFB 20 induced ear edenm
formation with those ofi conpound (1) and conpound (2). The experi nent al
results were expressed as the dose producing a 50% i nhi biQVEHPsF 2006

DNFB- i nduced ear edenma. The results are shown in Table 6. - 21 7 Novenber
2006 Adm nistration of compound (1) and conpound (2) showed an inhibitory
effect on ear edema formation at very snaller doses than the corticosteroid
or other flavonoids. 5 Table 6. Evaluation results of inhibitory effect on

d f t it [ k
o 0. )ecﬁﬁzouﬁa”&kﬁ@ 1pRRRLRLIGHC B0 LA D)) AL oo SIH) (19 K9 47
Vitexin 1034 En%y nhi® i Lok %l e bheldla? %%mﬁfyrgﬁejtt%%rn Banpl &, 3

Preparation exarrpl & of 'tablets Tabl ets each havi ng a of 10 mm and a

weight 10 %fma?t(igr”ﬁo‘é’%rse 2P HRd R tHlckist@rbad $r0fotHRIP AU dnbiaHbt ai ned
in Exanple 1 with the sane anmobunt of |actose and 5 g of nmgnesi um stearate

and conpressing this mxture wusing a single stroke tablet press.

5 Table 6. Evaluation results of inhibitory effect on ear

edema formation

Dose producing 50% inhibition of ear
edema (mg/kg p.o.)

Compound (1) 0.05
Compound (2) ' 0.17
Dexamethasone 1.5
Apigenin 247
Vitexin 103
Rhamnosyl 146
vitexin

Quercetin 265
Rutin | 123

Tablets each having a diameter of 10 mm and a weightl
10 of 300 mg were prepared by mixing 150 g of compound (1)
obtained in E#ample 1 with the same amount of lactose and
5 g of magnesium stearate and compressing this mixture

using a single stroke tablet press.

15 Example 4: Pr rati mpl ranules
The tablets obtained in Example 3 were ground,
granulated and sieved to give granules of 20-50 meshes.
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15 Exanpl e 4: Preparation exanple of granules The tablets obtained in
Exanpl e 3 were ground, | granul ated and sieved to give granules of 20-50
nmeshes. - 22 7 Novenber 2006 Exanple 5. Preparation exapise RAPG
candies The following materials were used to prepare hard candi es according
to a conventional process. Sorbitol powder 99.7 g 5 Perfunme 0.2 g Conpound
(1) 0.05 g Sorbitol seed 0.05 g Total 100 g 10 Exanple 6: Preparation
exanpl e of chewing gum The followi ng materials were used to prepare chew ng
gum according to a conventlonal pr ocess, GUn1base 20 g. Cal cium carbonate 2
g 15 Steviesfde HBEERY] BB 8 S g Perfune 1 ¢
Total 100 g 20 np r epar tlon exa e of .t ngerlne Jui The

f ol | owi ng naterlg%gem£?%zﬁ§£ 9t%a€ SEDAIE ngﬁg%??ﬂe PuPE@pﬁEethFﬁg to a
conventi onal éocess gzen oncentrateg t angerine EUICE 59 25
Fructose-glﬁ%ﬁ %egy?ﬁﬁoi 1ag o] convernitional process.

Sorbitol powder 99.7 g
5 Perfume 0.2 g
Compound (1) 0.05 g
Sorbitol seed 0.05 ¢g
Total 100 ¢

10 m : P ion
The following materials were used to prepare chewing

gum according to a conventional process.

Gum base ' 20 g
Calcium carbonate o 2 g
15 Stevioside 0.1 g
Compound (1) 0.05 g
Lactose 76.85 g
Perfume l1g
Total 100 g
20
E : i xampl ngeri jui
The following materials were used to prepare
tangerine juice according to a conventional process.
Frozen concentrated tangerine juice 549
25 Fructose-glucose syrup 10 g
Citric acid 0.2 g
L-ascorbic acid 0.02 g
Compound (1) 0.05 g



Ctric acid 0.2 g L-ascorbic acid 0.02 g Conpound (1) 0.05 g - 23 37
Novenber 2006 Perfune 0.2 g Dye O lg Water bal ance Total Pg Exanpl e
8; Preparation exanple of jelly candies The foll ow ng raf é19V& ae‘or%oﬁjsed to
prepare jelly candies. Sugar 500 g 10 Starch syrup 500 g Pectin 13 g
Ctric acid 4 g Sodiumcitrate 1.5 g Perfume 1 g 15 Food color 0.2 g
Conpound (1) 0.5 g A mixture of 13 g of pectin and 20 g of sugar was
honogeneously di ssolved in 330 mM of water. The nmixed solution was conbined

with citric aci ‘i’>e mod| umcitrate 20 and boiled. The gixed sol ution was
conbi ned with starch “syrup and heated to 100C, and then’ co%bl ned with the
remai nder of suggr, and heated to 109C. After standing f@ several m nutes,
the m xture was stirred with conmpound (1) per fune and dly% and char ged i nto
starch nol ds angqiced at balance
Total 100 g
5
xam jell n

The following materials were used to prepare jelly

candies.

Sugar 500 g
10 Starch syrup 500 g

Pectin ‘ 13 g

Citric acid 4 g

Sodium citrate i.5 g

Perfume lg |
15 Food color 0.2 g

Compound (1) 0.5 g

A mixture of 13 g of pectin and 20 g of sugar was
homogeneously dissolved in 330 ml of water. The mixed
solution was combined with citric acid and sodium citrafe

20 and boiled. The mixed solution was combined with‘starch
syrup and heated to 100°C, and then combined with the
remainder of sugar and heated to 109°C. After standing for
several minutes, the mixture was stirred with compound (1),
perfume and dye and charged into starch molds and dried at

25 50°C or less for 10 hours or more to give jelly candies.

Example 9: eparation exam £ fish sausa

The following materials were used to prepare fish

- 24 -



25 50C or less for 10 hours or nore to give jelly candies. Exanple 9:
Preparati on exanple of fish sausage The followi ng materials were used to
prepare fish - 24 7 Novenber 2006 sausage. M nced cod fC¥ERPEHEPHYE salt
20 g Condinment 2 g 5 Egg white 10 g Conpound (1) 0.5 g Mnced cod flesh
was kneaded with salt, condinent and conpound (1) and aged. Then the paste
was shaped and steaned in a steaner preheated at about 90-95C, and then 10
allowed to cool to give fish sausage. Exanple 10: Preparation exanpl e of
emol I ient crgam, .Ihe following materials were used to prepare enollient
crean1accor5|ng £6°a conventi onal process. 15 Beeswax 2.0 g Stearyl alcohol

5.0 g Stearic g¢hde8 Q08 £p9ygl ane 10.0 g Sel f-epyl si fyi ng propyl ene
gl ycol nonostearate 3.0 g 20 Pol yoxyethyl ene cetyl ether 1.0 g Perfune 0.5

g OPreservativeSglk. Antioxidant qg.1. Propylene ghygol 7.8 g 25 Gycerin
. ’ Condiment 2 g
5 Egg white 10 g
Compound (1) A 0.5 g

Minced cod flesh was kneaded with salt, condiment and
compound (1) and aged. Then the paste was shaped and
steamed in a steamer preheated at about 90-95°C, and then

10 allowed to cool to give fish sausage.

xam : i ie r
The following materials were used to prepare

emollient cream according to a conventional process.

15 Beeswax » 2.0 g
Stearyl alcohol | 5.0 g
Stearic acid - : 8.0 g
Squalane 10.0 g
Self-emulsifying propylene glycol monostearate 3.0 g

20 Polyoxyethylene cetyl ether : 1.0 g
Perfume 0.5 ¢g
Preservative ' q.l.'
Antioxidant - _ g.l.
Propylene glycol 7.8 g

25 Glycerin 4.0 g
Sodium hyaluronate 0.15 g
Compound (1) 0.05 g
Triethanolamine 1.0 g



Sodi um hyal uronate 0.15 g Conpound (1) 0.05 g Triethanolamne 1.0 g - 25
7 Novenber 2006 Purifiéed water 57.5 g Exanple 11 Pregaratlon exanpl e of
shanpoo The following materials were used to prepare sha Sﬁemgeﬁd% E;dlng to
a conventional process. Sodium al kyl ether sulfate 16.0 g Di ethanol am de

| aurate 4.0 g Propylene glycol 1.95 g Preservative, dye, perfune g.l. 10
Antioxidant q.l. Conpound (1) 0.05.g Purified water 78.0 g | NDUSTRI AL
APPLI CABI LI TY 15 According to the present invention, it was found that

novel flavone C rivatives contained in oolong tea Leaves or

sal ts thereof h§8%¥éggggﬁgﬁ?ﬁﬁ e anti-allergic effect and pharnggeétgbal
conposi tions, food conmpositions or cosnetics containing themas active

i ngredi ents can be 20 provided, as described above. 26 7 Novenber 2006
CLAI M5 1. Agd-auan . % ; Q OH HOB \O\ p\

The following materials were used to prepare shampoo

5 according to a conventional process.

Sodium alkyl ether sulfate 16.0 g
Diethanolamide laurate 4.0 g
Propylene glycol 1.95 g
Preservative, dye, perfume ; g.l.

10 Antioxidant g.l.
Compound (1) 0.05.g
Purified water "78.0 g

ND R I
15 According to the present invention, it was found that

novel flavone C-glycoside derivatives contained in oolong
tea leaves or salts thereof have a remarkable anti-allergic
effect and pharmaceutical compositions, food compositions
or cosmetics containing them as active ingredients can be

20 provided, as described above.



HOMM OH OH 0O HORC- 5 or a salt thereof. 2. A flavone C—glycoside
derivative of formula (2): HOCH2ZOHHOO OH ',UH Op, 0 or a salt
thereof. 3. A pharmaceutical conposition for preventlng aﬁﬁW@ efr%%ﬁqng an
allergic disease containing at | east one of the flavone C glycoside
derivative or salt thereof according to - 27 7 Novenber 2006 claim1l or
2. 4. The pharmaceutical conposition according to claim3 wherein said
allergic disease is at |east one selected from atopic dermatitis, contact
dermatitis and pollenosis. 5 5. A foodgompesition containing at |east one
of the flavone C-glycoside derivative or salt thereof according to claim1l
or 2 as an anti - all ¢ehereBNGos e Uk At ROMMOSHALAN ACCPY i ng L0
claim5 in the form of any one of dietary supplenents or ot nut ri ent

dri nks,

OH

$Q
&

N OH 0
N
HOH,C
5
or a salt thereof.
2. A flavone C-glycoside derivative of formula (2):
HQ, CH,OH
HO
OH
..uu”,H
OH )
10

or a salt thereof.
3. A pharmaceutical composition for preventing and/or
treating an allergic disease containing at least one of the

flavone C-glycoside derivative or salt thereof according to
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10 healthy drinks, healthy teas or other drinks. 7. The food conposition
according to claim5 inithe form of any one of confectionery, breads

noodl es, processed soy products, dairy products, processetPEJGepr oMkt s,
fish cakes, fats and oils or seasonings. 15 8. A cosnetic containing at

| east one of the flavone C-glycoside derivative or salt thereof according
toclaiml or 2 as an anti-allergic conponent. 9. The cosnetic according to
claim8 in the formof any one of skin care products, makeup products, hair
cosnmetics 2Q or hath products. 10. A use of at |east one of the flavone
C-gl ycosi de © vaffvé or salt thereof according to claiml or 2 for the

preparation of a paar ceutical .co ositiont.food co%Position or.cqfnetic
havi ng an ant'i - al | Fg agpeggyﬁlp composilition according to claim

wherein said allergic disease is at least one selected from
atopic dermatitis, contact dermatitis and pollenosis.

5 5. A food composition containing at least one of the
flavone C-glycoside derivative or salt thereof according to
claim 1 or 2 as an anti-allergic component.

6. The food composition according to claim 5 in the form
of any one of dietary supplements or other nutrient drinks,

10 healthy drinks, healthy teas or other drinks.

7. The food composition according to claim 5 in the form
of any one of copfectionery, breads, noodles, processed soy
products, dairy products, processed egg products, fish
'cakes, fats and oils or seasonings.

15 8. A cosmetic containing at least one of the flavone
C-glycoside derivative or salt thereof according to claim 1
or 2 as an anti-allergic component.

9. The cosmetic according to claim 8 in the form of ‘any
one of skin care products, makeup products, hair cosmetics

20 or bath products.

10. A use of at least one of the flavone C-glycoside
derivative or salt thereof according to claim 1 or 2 for
the preparation of a pharmaceutical composition, food

composition or cosmetic having an anti—allergic effect.



