. SPECI FI CATI ON NOVEL FLAVONE C- GLYCOSI DE DERI VATI VES AND COVPCOSI Tl ONS
CONTAI Nl NG THE DERI VATI VES 5 TECHNI CAL FI ELD The present invention rel ates
to novel flavone C glycoside derivatives or salts thereof, 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 that they have
becone a social problem Increased %égééﬁé£%Eki d changes in our environnment
such as air pollution, food additi (ﬁges in dietary habits are
t hought to cause such an increase in cases of allergic 20 di seases (Itoh,
Sogo rinsyo 41:3099(1992)). Current therapies for allergic diseases
basically involve re I j ectd I i onbi nati on

l@&é}gor"nﬁ{\ﬁdﬁ et,c-dﬂ?%, > DR 1L z(hr{f

wi th drug therapy, e severl he 'synptons or the pathogenic

mechani sm of each di s %?ﬁéiﬁﬁﬁftqﬁﬁ§¥ﬁfﬁé;fﬁ%éﬁé&{ﬁéﬁﬁﬁﬁéed into four

types, fromtype | to , base causal i mmuno in and i mmune
cells inyolved. Type | to Ill allergies, which are called i mediate
allergies due to the patient's imediate allergic reaction, are - 1

innunoreactbgﬁgmi@AﬂQEEEL@pnnral anti bodi es are invol ved,

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

10 them.

BA D
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 changes 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 causal 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 IIT allergies, which are called immediate allergies

due to the patient’'s immediate allergic reaction, are
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. while type IV allergy, which is called delayed allergy, is a cell-nediated
i mmune reaction in which sensitized | ynphocytes but not antibodies are

.invol ved (Tom oka, Sogo 5 rinsyo 41:3103 (1992)). Anpong these allergic
reactions, type | and type IV allergic reactions are thought to be invol ved
in pollenosis and atopic dermatitis, which are treated with

anti hi stam nes, basic antiallergic agents or steroids. 10 On the other hand,
pat ent applications which relate to antiallergic agents using oolong tea
extracts or _epigallocatechin gallate in green tea have been filed (JPA HE

10- 077231, JPRYWSTCREUHASS74R Yhhe SMMOHENAMNGLOBEABFLE W) YeH avones
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25" and 18 prarisiS A e asez s Canabl ¢ of troating allergic di seases. at

e o oercnn-aovieny MEstogutkebiy Bk CAmONOREE il b9 o0
tea and cl ogfl1 &%@dMRe¢tions are thought to be involved 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 green 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.

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

In order to solve the problems above, we focused on
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its.anti-allergic conponents, and we found that novel flavone C-glycoside
derivatives or salts thereof have the effect of inhibiting ear edema
formation induced by 2,4 5 dinitrofluorobenzene (DNFB) and the effect of
inhibiting histamne release fromperitoneal nmast cells. W also found
that they can be applied as active ingredients in pharmaceuti cal
conpositions, food conpositions or cosnetics. Thus, we achieved the present
invention. 10 BRI EF EXPLANATI ON OF THE DRAWNGS FIG 1 is a graph show ng
the results of Experinental exanple 1. Inhibitory effects of conpound (1)
of the predd8t aPticALIERIAE EALEETCOhcORLPRE dfS EHG SIPSTdithFH#aFirsdor al
doses of 0.2, 1.0 . and_5.0 gg/éﬁwon nouse ear. contact _ dermatitis as conpared

with a contidS GRddpatrlers RONENES, s 880y M NS ety Rodi&ul ose /
0,00 hYUroR e (S BTN, HS 2 L S shaiag e gosults o
present e en B LOLSRSRISERLLSL Ol SULLERANIO O, ot of
ydr ochi ot  S1ptEBETHatbblns8ne” (PRFEY AR IS AR L8P aeRel Lo ds.

THE MOST PREEE%Bﬁ@nEN§%§£QE§T§rSE PEEi EOYENT (st 3e14% desry 1A%l above, we

focused attention on t anti -
found that they can be applied as active ingredients in

pharmaceutical compositions, food compositions or cosmetics.
Thus, we achieved the present invention.
10
BRIEF EXPLANATION OF THE DRAWINGS
FIG. 1 is a graph showing the results of Experimental
example 1. Inhibitory effects of 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.

THE MOST PREFERRED EMBODIMENTS OF THE INVENTION
- 3 -



allergic effect of oolong tea and closely exam ned anti- allergic conponents
in oolong tea in order to solve the problens above, apd we found that novel
flavone C-glycoside 5 derivatives or salts thereof have the effect of
inhibiting ear edema formation induced by 2,4-dinitrofl uorobenzene (DNFB)
and the effect of inhibiting histamne rel ease from peritoneal mast cells.
We also found that they can be applied as active ingredients in
pharmaceutical 10 conpositions, food conpositions or cosmetics. Thus, we

achi eved Lhe PLESE MBI e 4 Ome*ae(%teesrgg o M rgtei_at es

to a fIavone C-gl'ycosi vatl ve of or a sa

th f
de(ralr\?gtl ve % I[agor mrﬁ éf?/e)%ﬁtt ?I—%léc-}lld ef'léa& a t t]ﬁoeérée ne%%‘%iegent i nvention
relates to o pAIRE i fAlenh GHRAN Jdgortéaorlrpr&ﬂféy ing @ndforegdeating an

allergic disease contalning at one of said flavone C-gl ycoside

derivatives (o exdl latiRd eqind e &otthd Qﬁ@%&%ﬁ%ﬁv&l’@@%ﬁdﬁ?&e
conposition wherein said allergic disease is | east one of atopic
dermatitks, déﬁﬂ#ﬁﬁl#@ﬁ“ﬁﬁ|§dﬁtéﬂtHH}dU¥|HHVENﬁhe 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 compositions or cosmetics. Thus, we
achieved the present invention.

Accordingly, the present invention relates to a

flavone C-glycoside derivative of formula (1):

\\\\\\O

HO W

15 HOH,C

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

20



The.-present invention relates to a food conposition containing at |east one
of said flavone Cglycoside derivatives (1) or (2) or;a salt thereof. The
‘present invention also relates to said food conposition in the form 15 of
any one of dietary supplenents or other nutrient drinks, healthy drinks,
heal thy teas or other drinks. It also relates to said food conposition in
the formof any one of confectionery, breads, noodles, processed soy
products, dairy products, processed egg products, fish cakes, fats 20 and
oils or seasonings. HO5 The pyesgnt invention also relates to a cosnetic
contai ning at | east on@ of sgtd flavone C-glycoside derivatives (1) or (2)
or a salt thereof. The t invention also relates to said cosnetic in
the formof any 5 one gf Skl care products, makeup products, hair cosnetics
C-glycoside derivatives of fornula (1) and/or
%ccordlng to the _presenpni nvention can be

formula (2) or salts

obtained fromtea | eavs /8. 9. 10 extractisn W a sol vent under heating,
concentration and purjfficati'8fHusing conventianal| cheni cal
separation/purificatid fractionationjjor chromatography). Tea

G cl ude | eaves of Canellia
sinensi s and/or processey oy YOfT . ecially preferred is ool ong
tea. Oolong tea is sem iffernentjed teajjprimarily produced in the Fujian or

OH 0

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-glycoside
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 nutrient 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 products, fish cakes, fats

20 and oils or seasonings.



Guangdong Provi nce 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 aqueous solvent. The aqueous solvent is desirably water,

et hanol or nethanol. It may al so be water alone or any m xed solution of
water and a | ower al cohol such as nethanol or ethanol. 25 The ratio of
oolong tea |l eaves to the solvent at extraction process is not specifically
limted, either, but preferably, the weight ratio of oolong tea | eaves to
the solvent is 2-1000, nore preferably 5-100 in terns of - 6 extraction
operation and yi efie PreseaipényeDitdont adisgt irgd afescdss g sosmetigpecifical ly
limted so long as it is higher than the nelting point of the solvent and

| ower than iGo$ ingg at B6&rst, oBgt Ofs S@dsi FAFWPIE0C 1B YPeFEXeor wat er or
~10C to 40C for, ethanol and nethanol. The extraction period preferably
ranges fromiFivatdngs (d)28rhddrsorcanvédtt dheredfen ddie present
separation/purification neans .can _be used, such . as liquid-liquid

di Stributi of Vet OPapde® T61ahESNEPoGPAENTOSIREIfp tiTbt o @I OF any
chromat ogr aphy, parti.tion colu chromat ography, gel_filtration cql.um

chr omat ogr aphy, 0[%i S%lé‘xEﬁaﬁgBrgTéPﬁﬁﬁ 'cﬁ‘f%%éﬁpoé’%é)ﬂ%ﬁtsel @WO&?&F@%JSCSand

hi gh- speed Ioirq%i céhchr% Bt.ogr aphy. |If desired, these separation/purification
means can b€ coivin&d o purify the 15 flavone C-gl ycosi de derivatives of

formula (1) and f?ﬁgukiavgﬁé e[g§9h5§ihgeﬁ%93vgkigkgho&u%bE%ula (1)
and/or formula (2) or salts thereof according to the
present invention can be obtained from tea leaves by e.qg.

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 processed leaves
thereof. Especially preferred is oolong tea. ©Oolong tea
is semi-fermented tea 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 agqueous 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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The. fl avone C-gl ycosi de derivatives of fornmula (1) and formula (2) or salts
t hereof according to the present invention show an anti-allergic effect so
that they can be 20 used for various applications such as pharnaceutical s,
foods and cosnetics. For pharmaceuticals, the conmpounds of fornmula (1)
and/or fornmula (2) or salts thereof can be used as anti-allergic agents,
especially for the purpose of treating atopic dermatitis, contact dermatitis
and 25 poll enosis because they show the effect of inhibiting DNFB- induced

ear edenm f%ﬁﬂ%&%ﬁﬁo n%ﬁgygégﬁpgﬁmpg#éygtﬂting hi st am ne rel ease. For
as ddi )

foods, they Can be adde ood @& I'ves into dietary supplenents or

heal th foods for ihe +efipdltRASE 4f AAVIALLAGYs BILYRY I 1Y symptoms of
0]0)

atopic dermatitis, contact dermatitis an ' enosis. They can be added to

various foods,ediah iRk i it 3N AL d NO niiRlArshaHpglenent s or
ot her nutrient drinks, "healthy 5 drinks, healthy teas or other drinks. They

can al so be mea&qe% ipdli@ tolFe e e Qds v a3 CeaC i Ws W&adsng noodl es,
processed soy products, dairy products, processed egg products, fish cakes,

fats andsoi lppigr ,Seasonisngesir@blycaoiet keslobhe eonpeands o+ fotauwa (1)
and/or fornmula (2) 10 or salts thereof can be added into skin care products,
foundati on am°cekeupephandtt anfomethanpli poTheobxtabkevbat pegiod preventing
synptonms of atopic dermatitis, contact dermatitis and pollenosis. As for
phar maceut i padeeriaibd yc sapgeisds rom fl0r meconds) tolZdamdars .fornula (2) or
salts thereof can be orally
Conventional chemical separation/purification means
can be used, such as ligquid-liquid distribution, thin-layer
10 chromatography, adsorption column chromatography, partition
column chromatography, gel filtration column chromatography,
ion exchange column chromatography, electrophoresis and
high-speed ligquid 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 (1)
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 saltsvthereof 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, they can be added as food

additives into dietary supplements or health foods for the
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adm.nistered directly or after dilution in water or the Iike.
Alternatively, they can be formulated with known pharmaceutical carriers.
For exanple, the conpounds of fornula (1) and/or formila (2) or salts

t hereof can be 20 administered as oral |iquid formulations such as syrups or
solid oral fornulations such as tablets, capsules, granules and powders
containing their extracts or powders in conbination with pharnmaceutically
acceptable carriers. Pharmaceutically acceptable carriers include various
25 conventional pharnmaceutical organic or inorganic carrier materials and
are added asPexePPeedt sallemiathmg sor bpreeesting simphewgraft §tPRiSol id
formul ati ons_or solvents, excipients, suspending agents or binders in
liquid - 8 dermatihtisnscontagesiewrntbhbs R@upeLhenasdst i vEBegusAnake
preservatives, antioxidants, colorants and sweeteners can _al so_be added.
Preferred ex%@%@%st%fV%Rk?%ﬁeﬁ?%d$nclﬂﬂ% fBtRls e, they sgePoke, addadnintel |
starch, crystalline cellul ose and ight silicic anhydride, Preferred
exanpl es of FHBHFFERNTIPPISRERER %g‘?l@g‘i’{urﬁ@f’é]a‘?%'fe rjc%]FEr JheetthYate, talc

d colloid | ferred d | ud d
el ulosé. %H%‘I%%I ealli (5% LTI h@aﬁ?oii %%SF%@F%FB "

hyd | L1yl dc ferred |
Yo oxPr OPUTEADY] 260! SLoE Ot PELAY, ”% NhESLLSonEcy P pLesed e es
benzyl benzqglg, 1§£ha@%%ﬁeé£é§t§§g£§¥@ﬁ@éﬁ§ &§£%§S§P68ﬁctstrbEEQQQQLE”‘”e

sodi um car bonat € and um ci
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

- 8 -



. 15 Preferred exanpl es of solvents include purified water, alcohols and
propyl ene glycol. Preferred exanples of suspending agents include
.surfactants such as ethanolamine stearate, sodiumlauryl sulfate, |auryl

am nopropionic acid, lecithin, benzal konium chloride, benzethoni um chloride
and 20 glycerin nonostearate; and hydrophilic polyners such as

pol yvi nyl al cohol, pol yvinyl pyrrolidone, sodium carboxynethyl cell ul ose,

met hyl cel | ul ose, hydroxynethylcellulose hydr oxyet hyl cel | ul ose and

par aoxybons & B R T UG R R SR R HAE TR, RN
al cohol , ~ defy ﬁ%gﬁé \fﬁsamaqltaqu( SRS, 5 the Bl %g{@ds& &8¢ Oban
I NCl ude Ssu

ant|OX|dants ti tes and ascorbic aci Dosage forns are those
suitable foraQalye RA{ENH eral or nasal administration such as tablets or
sugar-coated tablets, sublingual tablets, gelatin capsules, troches,

suppositories, Crexfserdidd ré%&@l@ad ﬁl&&ﬁil%nﬂgem&dm& S & dde, type or

severity of the disease. The effective dose depends on the age and body

wei ght ok t hawdaddeentD-nidihittepe, sars@verddystdl 1 dSERsSEosddahidle route of
adm nistrate. The unit dose is generally in the range of 0.0001 to 100

ng/ kg, whi chLightadiiicsiiceragthy@ie deo. t IFmwefdirms dxantll U S . 1Ur ASah 0
foods, the conpounds of formula (1) and/or formula (2) or salts thereof can
be adm ni st eiredlwale snegmegrium s teaer dtor Mad ldioodsstwambtienkstabmtamdi ng their
extracts or powders. They can al so be provi ded as dri nks,
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
suspending agents include surfactants such as ethanolamine
stearate, sodium lauryl sulfate, lauryl aminopropionic acid,
lecithin, benzalkonium 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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- conf-ectionery, breads, noodles, processed soy products, 15 dairy products,
processed egg products,, fish cakes, fats and oils or seasonings in

conbi nation with conventional materials for foods and'drinks and carriers
acceptable for ingredients of foods and drinks. As used herein, drinks

i ncludes oolong tea drinks, 20 tea drinks mxed with other tea drinks,
carbonated drinks, fruit drinks, lactic acid bacterial beverage, isotonic
drinks, soy mlk and |liquors such as wine, distilled spirit, whisky and
sake m xed with oolong tea drinks or other tea drinks. 25 As used herein,
confectionery i ncliffEEgeifoama fire cHmsst adwktalkh o &5, oxhbwi PREGRB®T 25 nacks,
fried cakes, Western fresh cakes, Japanese traditional cakes, ice_creans
and jel | i es.or ngpalprashpdsiat afii on othelt 2§ NIRRT Hedh TLIHT - eGPt i ry
products include yogurt and butter. Processed egg products include onel et
and pot - st earfR &t ¢ FPRIARIUHY 13RI Itk eFe 13 T RRPF1L$S s atB2Ees Seasoni ngs

i ncl ude sauces, dressLn%g i

., 5 mayonnaj se and varjous. fi sh, and_veget abl es
fl akes. ThestPRAFH Y 5ep c%’rﬁ‘/féﬁ?l?%aﬁm‘%)r sTe1s calfperding

accept able for,gn r.edi ents of foods drinks inclqﬂ%%ﬁ%gfteners uch as

0d d
sugar, gPuco¥e, I%r_uté%poeseo,r Sles?’oei‘?'?a]rfiyzeo | TRt SR FHUEER AT des,
aspart ane, ]é)epS(}fth @ a§eevé 5l bcood;grv?é‘f&xéu&f‘ A5 54 £aPPA0K, Ve 9T 2PE
el dar C ané}, dye,

skin dye, erry dye, gardeni a corn = dye, saffron e and

carotene; PresefMaliMes FUGKAIREE D and the route 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, noddles, 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 ligquors such as wine, distilled spirit,
whisky and sake mixed with oolong tea drinks or other tea
drinks.

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

and jellies.



hydr ol ysat e, benzoi ¢ acid, sorbic acid, par aoxybenzoi c acid

esters and

pot assi um sorbate; gelling agents such as sodium 15 al ginate, propylene
gl ycol alginate ester, calciumcellul ose glycolate and sodi um cel | ul ose

gl ycol ate; antioxidants such as L-ascorbic acid, tocopherol,
acid and rutin; color fixing agents such as ferrous sulfate,

eryt horbic
sodiumnitrite

and potassiumnitrate; 20 bl eaching agents such as sodiumbisulfite and
pot assi um netabisulfite; quality-keeping agents such as propylene glycol;

qual ity inprovers Pgsléggs%%dbsg&sggio%g{)gdrﬁ@ﬂuﬁé q)_%(?r?'},qlz%,l C&r&ﬁ”%ﬁ.ﬁ%yl

, pot assi um

|l actate; |eavening agents suc anmoni um chl ori _
d-tartrate, HOMHUNi%e 15 t ROIASB.Lcar Il &ss SPdl

gen
Ls@nbanat e

and alum eénulsifiers such aslecithin, sphingolipids, vegetable sterol,
soybean sapanidlud0@rdled! GnatRt - SHRMEE M 1R crl Hit© fst@dke$0di UM

caseinate, glycerin - 11 fatty acid ester, sucrose fatty aci

d ester and

sorbitan fatfol v &i8% Sauseigd.Si GrascllindsZ @mSlitte asad@sk UNredigo) tin

sul fate; flavors such as |enon oil, eucal yptus oil, pepperm

nt oil, vanilla

extract, 50r arg@omidisegand varieus, faidlylaml etcomdaitdies flHlssd delBitese et hyl

vanillin, cinnamc acid, citronellyl acetate, citral, vanil

in, butyl

but yr at e andasstber prejpaaletih blyuidoseres tsuwatalaprocasesmdhi ¢ aci d, L-aspar agi ne,
L-al anine, inositol, L-glutam ne, carotene, tocopherol, vitamn A folic
acid, iron citrat&artdenrsmaecceptabie Focalivigredicalts wh fdaslag dntbrovers
such as benzoyl peroxide, amoni um persul fate and chl ori ne di oxi de;

drinks include sweeteners such as sugar, glucose,

isomerized liquid sugar, fructooligosaccharides,

fructose,

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 rutin; color fixing agents such as

ferrous sulfate, sodium nitrite and potassium nitrate;

20 Dbleaching 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

- 11 -



bactericides such as bl eachi ng powder, hydrogen peroxide and hypochl orous
acid; chewi ng gum bases such as nethyl acetyl ricinoleate, ester gum vinyl
acetate resin, 15 polyisobutyl ene and pol ybutene; anti-caking agents such as
D-manni tol ; binders such as acidic sodi um pyrophosphate, potassium

pyr ophosphat e and sodi um pyrophosphate; acidifiers such as adipic acid,
citric acid, gluconic acid, succinic acid, d-tartaric acid, lactic acid and
dl-malic 20 acid; and seasoni ngs such as seafood extracts, yeast extracts,
seaweed extracts, soybean sauce, tomato puree, neat extracts, Japanese
sweet rice viakty rclbaidtng. frudnosquiaesy dwid ebtard and egobohtan flesh,
sodi um L-aspartate, DL-alanine, L-arginine, L-glutamates, disodi um

5' - i nosi nat £ty t13¢ib@EhA temlsiqn @ tabid iz eriHch rF uwR i@ ut amat e,
succinic acid, L-tartaric acid and sodiumlactate. The conpounds_of fornmula
(1) and/or fEIRATPYYN Guliafe s Fhasiqlst %&R&w%ﬁrﬁf@QPt?kaw%%%ﬁ%YPEV%nt|on

can be - 12 provided directly or after dilution in water,  or the |ike or

after concerft¥bt iRFPRETHNG r?tlelgr Ao 16 ed'rfeﬁﬁﬁfa'tl‘?ﬁ?rﬁe Thhbi $2EHHR with
known carrier e form r osol s. |.ut j ons racts,.suspensions,
emul si on Jﬁ]t'rne‘?r}ftl%yh‘LL ?ﬁ?ottﬂq etggc d ﬁﬂlﬁeahltés) 16t }Uﬁs VR HAL Pvel Y,
th d b t
su$¥a2[ :nt greparaemlccoﬁpoﬁéa%g@r%ﬁe | I7i zgc(r:sﬂg}%une%ﬁt an% s’ V\dﬂéco?ﬁl) ohent s S,
al cohol s, zi)d%c'fﬂeera%d %rdeec%gf vahlMaSh il daiich é$‘ dﬁ@é‘@éfm dyes,

r

plgﬁEntS an unes use nown cosneti cs, quasl ugs an drUgS
They can al%&udq L-asparagine, L-alanine, inositol, L-glutamine,

carotene, tocopherol, vitamin 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,
potassium pyrophosphate and sodium pyrophosphate;
acidifiers such as adipic acid, 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 -



be provided in dosage forns for topical skin application such as |otions,
gels, emulsions and ointnments. As used herein, skin care products include
skin lotions such as enollient lotion and astringent lotion; 15 creans
such as enollient cream noisturizing creamand nassage creany and emnul sions
such as enollient enulsion, nourishing enulsion and cl eansi ng enul si on.
Makeup cosnetics include face washes, skin cleansers, foundations, eye

col ors, cheek colors and Iip colors 20 Hair cosnetics include shanpoos,

rinses, hair ({fe(ﬂ[ \',‘\%]{excr&f tlm%t r eSSt P9Sy @ff‘érlfﬁgieg%ét h

hai r gromnn&)agen s and ronD er’s products Tnc

oils, bath s QQQT nﬁb @% Hnof EQH@fa cpghetics is
not 25 speci |n1ted elther ut prefera Iy 0.0001- 100 y wei ght,
especial ly Oc&@ol rﬁQt/fé}V mwmn&a&pr&wﬁg@é diy 80! £&8m Jbeaéﬁééems ng

experinmental exanples and working - exanples further illustrate’the

present i nvesyi@ioMd h@%&tra&t@/vBVﬁs éﬂé&éﬁ@g die1 SLOPE, b1 HifePESSENt
i nvention exclusively thereto. ikNPLES Exanpl e 1: Preparatlon exanpl e

Qol ong tsa |1ﬁmmdd’k,a|11&fm¢é’ﬁts)farﬁi OL i i ®ducETt dna t hee Fpj | e r @¥énce of
mai nl and China were extracted with 100 L of hot water, and the extracts
were al | onedbtepaaanl byl G gihient <ppl 4 €k Ottt 1fg cadussnu P ackesbmérits 30 L of a
surfactants, oily components, solubilizers, humectants,
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 forms 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

- 13 -



synt.heti c adsorbent (DI AlON HP-21, M tsubishi Chemcal). Unadsorbed
fractions were applied on a colum packed wth 30 L of a synthetic
adsorbent (DI AlON HP-20, M tsubishi Chenical) and eluted with serially

i ncreasing 15 concentrations of ethanol in water (each 60 L) to give 4
fractions [ethanol concentrations = 0% (OHF3N), 20% (OHF4N), 40% ( OHFSN),
99. 5% (OHF6N)] . Anpng 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

di stributi orexanplewmtBurthehut bhot tisyise ethg rpreggntanthvémt fomcyvibhoatter 7
transfers was concentrated under reduced pressure (2.1 g). Then the

resul tant wadsowpey edlonibins| Umn eeied i the eptseek inverEioQ® (Phar nmaci a
Bi otech) and eluted with nmethanol, and fractions in the range of 1.9-2.2 Kd
wer e col | ect®tclutieve}y dchexrico wer e concentrated under reduced pressure and
separated by HPLC on a colum SENSHU PAK DI OL- 1251 (SENSHU - 14 Scientific,
4.6 x 250 nm using a solvent hexane nethanol : tetrahydrofuran = 50:35:15
as a nobile phase at a flowrate of 1 .m/mn (300, and a peak (detected by
U 280 ﬁn) eluted at a retention ti B> m nutes was 5 collected. After
concentrati Q  fraction was purified by HPLC

usi ng YMC- Patk W= =A-6% O imty. The purified product was
collected and then,, concenty ated, dndsy JediiesthP'SSE 49 PGB Ry of 2

pal e yel | ow powder-.
the Fujian Province of mainland China were extracted with

100 L 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

1

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 Kd were collected. The
fractions were concentrated under reduced pressure and

separated by HPLC on a column SENSHU PAK DIOL-1251 (SENSHU
- 14 -



10 As a result of structural analysis by spectronetric techniques such as
NVMR and M5 and X-ray analysis (see Table 1 and Table 2), the present
‘conpound was identified as a conmpound of formula (1) [conpound (1)]
produced by intranol ecul ar dehydrati on condensati on between the 7-CH of 15
| sovitexin (see FIG 3) and the 1-OH on the sugar chain. Table 1. Structural
determ nation of conpound (1) by 'H NMR and 13C-NMR noi etyCA | cone CSugar
HH 2168. 11 "74.65.21 d 3102.96.58 s2-89.04.67 t 4184.83-73.93.98 t

5168. 74" 69. 65, 51 6112 6% 80 63 3 MLLOR, 5683 6F,dllark 83 M 891.86.64 5
9161.2 10107.9 1'119.3 2'130.27.80 3'"119.36.80 d 4'168.1 5'119.36.80 d

6' 130. 27. 80 nﬂet’iiardlﬂt W ale t3QIHRFdRJ IR ofsgonpounchd 1 kbt N et 3C- NVR
(ppm in CD30D) - 15

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 minutes was
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 pg of a
pale yellow powder.

10 As a result of structural analysis 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 5.21d
3 102.9 6.58 s 2 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
1 107.9
1 119.3
2’ 130.2 7.80 d
3 119.3 6.80 d
4 168.1
5 119.3 6.80 d
6 130.2 7.80 d

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



Tabbke 2. Structural determ nation of conpound (1) by X-ray analysis Crystal
D nensi ons0. 10X0. 05X0.20mm Lattice Paranetersa=10.811(6) A b=26.270(6) A
'c=6.905(1) A V=1961.0(9) A Space G oupP212121 Z val ued4 Dcal cl1.403g/cm R
value 0.078 During the purification process of conmpound (1), 5 OHF3N
fraction (517 g) was subjected to countercurrent distribution in a

wat er - n- but anol system (n = 7) and the fraction after 7 transfers was
concentrated under reduced pressure (2.1 g). Then, the resultant was
applied on a colum packed with Sephadex LH 20 (Phar maci a Bi otech) and 10
el uted with TRkl StEHE TRl idsieTHaHel ¢arfe TImROWRA . L) KRY werBaY

col l ected. The fra_ctl ons were concentrated under reduced pressure and
separ at ed b)ﬁr}QﬂD@b‘?n a colum SENSHU PAK DIQ-1251 (SENSHU Scientific, 4.6
x 250 mm usj ng sol vent hexane : nethanol : tetrah drofurgn = 50:35:15 as
a 15 nobile pha%léy%\*fa]a RIPRPFLRRS of 1| m PritR%P388K0aA0™® peak (detected by
W 280 nm eluted at a retention tinej{of 5.8 - 16 mnutes wds col | ect ed.

After concen on, un reduced pressur fragti on wag purified by
HPLC usi ng chﬂ%a c%%rameters a—(it)-%tf(i(ﬂ ®

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

v=1961.0(9) A?

Space Group pP2,2,2,

Z value 4

D..1c 1.403g/cm®
R value 0.078

During the purification process 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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ODS-A (YMC, 4.6 x 150 mm). The purified product was coll ected and then
S give 147 pg of a pale yellow

concentrated under

powder. As a result of structural

reduced pressure to
anal ysis by spectronetric techniques such

as NVR and M5 and X-ray analysis (see Table

conpound was identified as a

3 and Table 4), the prese
compound of fornula (2) [conpound (2)]

nt

produced by 10 intranol ecul ar dehydrati on condensati on between the 7-CH of
Vitexin (see FIG 3) and the 1-CH on the sugar chain.

i 2166, 0178018 55 dR3100 3650 0so B5HE TR PeRTE dehy S Tod puean U0
o155 1 1010877 T8, 6" T3°83 oo s PLEraes

ODS-A (YMC,

4.6 x 150 mm).

Table 3. Structu

B R ddng TG 86 B

The purified product was

collected and then concentrated under reduced pressure to

5 give 147 ng 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.

'H-NMR and *C-NMR

Structural determination of compound (2) by

r al

8108. 5
d

moiety

Aglycone

C

H

Sugar

H

DUBRWN=ZT O©OLD A WN

166.8
104.3
184.4
166.2
96.3
168.9
108.5
1551
106.7
1250
130.2
118.0
164.9
118.0
130.2

6.66 s

6.39 s

7.90d
6.93 d

6.93d
7.90 d

O)Cn-h\(»)‘f\)—:
S T 3 )

75.1
89.1
73.8
69.8
80.5
63.4

547 d
478 t
405t
3.62t
347 m
3.65m, 387 m

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

15
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6' 130.27.90 d Structural determ nation of conpound (2) by 1H NVMR and 13C NMR
(ppm in CD30D) 15 Table 4. Structural determ nation of conpound (2) by
X-ray analysis Crystal Dinensions0. 03X0. 10X0.30mm Lat'tice

Par anet er sa=9. 785(2) A b=19. 700(5) A c=4.9357(8) A V=950.1(3) A3 Space

G oupP21 Z val ue2 Dcsicl. 560g/cnB8 R val ue 0.058 Experinmental exanple 1:

I nhibitory effect on nouse ear 5 contact dermatitis ICR strain mce at 7
weeks of age were purchased from CLEA Japan and used for experi ments after

preconditio for K. _Th el | qw_pawder__obt ai ned
[ compound (1 ajra\ﬁas susit r?f}él 3-5%5\4‘:?0? ulrﬂnlé)fgacr xoyurPe fqu?ufos%yl

0. 01N hydro acid to prepare sarrpl e fornulations at three
concentrati %maqjﬁﬁrsﬂcmnd' ng—todoses—of 02, 1 0—and-5.0 pg/kg in a dose

vol une of 10 Si was (established in 5
days by subcjut ane‘%sgtsall nrng“g I{lsg)inrbdo 103’ prq:ﬁ&% a so'l utiron off 15 1%

2,4-dinitrofll uorobenzene (DNFB) i ethanol on the back. |On day 6, a
sol ution of 1%NRB dd Pl 1Qids as amplied on A

b=19.700(5) A

c=4.9357(8) A

v=950.1(3) A3

Space Group P2,
Z value 2
Doare | 1.560g/cm’
R value 0.058
X imen xam : Inhibitor on e
5 n rmatiti

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 $ 2,4-dinitrofluorobenzene (DNFB) in ethanol on the back.

On day 6, a solution of 1% DNFB in olive o0il was applied on

- 18 -



- 18 the right ear to induce ear contact dermatitis. After 24 hours, both
ears were punched out in a diameter of 8 nmand weighed. Conpound (1) was
continuously orally adm nistered for 7 days fromthe day before the primary
challenge until 5 the day on which edema was i nduced. A control group was
treated with 0.5% sodi um car boxynet hyl cel l ul ose / 0.01N hydrochloric acid.
The experinental results were expressed as the average percentage of edema
on the right inrelation to left ears with standard devi ati on using
Student's t-test 10 for evaluating the significance between groups. The
resul ts aretdRowdant PRGS te. iadugRo®mdT Fomt@ct] depriesl bifducdtf et was
significantly inhibited in the groups. treated with 1.0 and 5.0 pg/ kg of
conpound ( 1FFO¥EScoRRiPe§arRi WRTENEVRGRE 0O r dip 3t FEMEF &% 19 B 598 B um 15
car boxymet hyl cel | ul ose / 0. 01N hydrochl oric acid.. Experinental ex le 2:

| nhi bitory &Pﬁ@@?don ﬁBW?QuQQr(1§0W9§0F0@§FREPPFﬁ¥IQ§Q¥$ﬁwﬂé%ﬁﬁ é¥%%a%
weeks of age were purchased fro 2 EA Japan _and _used far experinents
after preco%&FtﬂoﬁFﬁé f8r ILﬁegéy %ﬁg%§§|% BORIE Yo i S ned 9% Banpl e 1

[ compound ( uspended i.n 0. 5% sqdi car Qo hyl cel I ul gse / 0. 01N
hydrochl%ri§%%C$%§t%npggﬁgﬁeedgggpwgsfggﬁ%#%?rong gﬁgﬁkFéEégﬁﬁhﬁl%%ﬂions

di ...10 i | f 10
correspondi Rg.23.40,4¢5E3 8% %ogiu% c%g%o%g%eQﬂgﬁ%élﬁgﬁf%%§g x&;@. yO

m/kg. Infection in Six mce per group was establishe

subcut aneousg vlsoehh bR c0Lc180 phnaf ¢ ﬁ%@ﬁﬁ@d&%lokeshﬁts were expressed
2, 4-di nitrofl'uorobenzene (DNFB) 1 n ethanol on the back.

as 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 pg/kg of compound (1) as compared
with the control group treated with 0.5% sodium

15 carboxymethylcellulose / 0.01N hydrochloric acid.

E ri 1l ex 1 : Inhibij £ m r
contact dermatitis
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 pl of a solution of

1% 2,4-dinitrofluorobenzene (DNFB) in ethanol on the back.
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- 19 On day 6, a solution of 1% DNFB in olive 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 nmand weighed. Conmpound (2) was
continuously orally adm nistered 5 for 7 days fromthe day before the
primary chall enge until the day on which edema was i nduced. A control group
was treated with 0.5% sodi um car boxynet hyl cel lul ose / 0. OLN hydrochloric
acid. The experinental results were expressed as the average percentage of
edema on they g 4N 4 il Gt 0 d eiNrFEas §iide SEANdRES SEN¥18LH 0 USI NY
Student's t-test ~ for evaluating the significance between groups. The
results are tghowidHt Rde o AfaEdwWar neditact, ddid: i t Dslucemls egeney was
significantly inhibited in the group treated with 100 pg/ kg of conpound (2)
as conpar ed hids t e thb 01 rreggmuthrHaeaihrd im td didfetsedi o 8 mm and

car boxymet hyl cel  ul ose / 0. 01N hydrochloric acid. Experinental exanple 3:

| nhi bitory efdiettedan hadpoamEe (2)elweas edmrtamyers I needl Insddih] st 20edV st ar
strain rats at 7 weeks of age were purchased from CLEA Japan and used for
experi meht s fait & dgysedomi ttileniday famforenddie pMimaryWehallengaiwmtihl s were
decapi tated under ether anesthesia, Tyrode solution was intraperitoneally

i njected. Midte eyt o atodens wazs dingbierded ahdeenigpehdedowr Wasx105
cells/m in Tyrode solution containing 0.1% bovine serum al bumn (BSA) to
prepare a nmésdeadd@d vEEdpdhdrpoding rrstbeame tishemst wkrsewes ¢ nttbhated with
conmpound (1) or compound (2_)d di ssol ved

hydrochloric 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.

Ex imental example 3: Inhibi n_histamin
r fr eriton 1
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

- 20 -



- 20 in 50% nethanol at 37C for 5 mnutes. Then, the suspension was
further incubated wth Conpound 48/ 80 at 37C for 10 m nutes and cool ed on
ice and then centrifuged. Then, the free histam ne content in the resulting
5 supernatant was neasured on a high-speed |liquid chromatograph by the
post - col umm net hod using ortho- phthal al dehyde (OPA) according to the method
of Onda et al. [J. Med. Sci., 27, 93-97(1978)]. The experinental results
wer e expressed as the percentage of histam ne release 10 inhibited by the
treatment with the sanples as conpared wth the treatnment with the sol vent

al one. The rEsu?% BgEanMhvit | FabrE 5. MENtess. RBEER 1 $B& hi st ami ne

rel ease inhibition fest Sanpl eConcentrationH stanm ne rel eas

(harnTy i nhi BTETRAPE 90 RO T6 R 09 b Rb L dSOTBETSS 1848 2 Exanpl e 2:
Conpari son w the effects of a steroid and .other flavonoids T S
prggedures g%}infﬁfpgﬂ 1eSe SR CES £ g %f%mﬁ%gtﬁbﬁ?tﬁ?éiﬁ#ﬁ%%ﬁfﬁe

i nhibitory ef,rflects of reeCCH'ti costeroid ,and seve,gﬁttla flavi)noi ds (FIG 3) on

DNFB 20 induceecp'eatrhee ena folrsn%%“flonne vﬁ?rht%rh%sleno co’fr%%lﬁn%l?%) and conpound

. . 0
(2). The sexpapl et Al SoMl (i MRLR &0 & $fbiRSspddf £pge #roducing a 50%
inhibition o -1 nduced ear
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)]. 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

shown 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 mple 2: rison with th ffects steroi n

The same procedures as in Experimental examples 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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edema. The results are shown in Table 6. - 21 Admnistration of conpound
(1) and conpound (2) showed an inhibitory effect on ear edenma formation at
very snaller doses than the corticosteroid or other flavonoids. 5 Table 6.
Eval uation results of inhibitory effect on ear edema formati on Dose
produci ng 50% i nhi bition of ear edema (ng/ kg p.o.) Conpound (1)0.05 Conpound
(2)0.17 Dexanet hasonel. 5 Api geni n247 Vitexi nl03 Rhamosyl 146 vitexin
Quercetin265 Rutinl23 Exanple 3: Preparation exanple of tablets Tablets each
having a_dianmet er A%imdqr@?f)aa%oao%'c% ouhd Qf1 )B%ﬁ(%e@;&nm epgy ed by

m xi ng 150 g of conpoun tained in Exanple 1 w t he sane anount of

l'act ose and iR, @ OfanMBINEH WIS ARG I SRMRIRIH b 18 JH X ¥ Per@Si NY a
single stroke tablet press. 15 Exanple 4: Preparation exanple of granules

The tabl et s phhaidieddge FXAHE &hd WA iHRWEboi AN W@aiad andreieved. to
gi ve granul es of 20-50 neshes.

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

E 1 : i xam f

Tablets each having a diameter of 10 mm and a weight‘
10 of 300 mg were prepared by mixing 150 g of compound (1)
obtained in Ekample 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 ati exa of granul
The tablets obtained in Example 3 were ground,
granulated and sieved to give granules of 20-50 meshes.
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- 22 Exanple 5: Preparation exanple of hard candies The follow ng materials
were used to prepare hard candies according to a conventional process.
Sorbitol powder 99.7 g 5 Perfume 0.2 g Conpound (1) 0.05 g Sorbitol seed
0.05 g Total 100 g 10 Exanple 6: Preparation exanple of chew ng gum The
followng materials were used to prepare chewi ng gum according to a
conventional process. Gumbase 20 g Calciumcarbonate 2 g 15 Stevi oside
0.1 g Compound (1) 0.05 g Lactose 76.85 g Perfume 1 g Total 100 g 20
Exanpl e 7: Preparation exanple of tanoerlneg U|ce The followi ng materials
were used t&XHPFEr- it afGRANRE LN C&HLE = 2cianacy tional process.

Frozen concentrate erlne 25 Fructose | ucose syru 0g
G iric aota 0 b ote 2eRech ik esladsg vesmsea (oL protes 5 hard

candies according to a conventional process.

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

10 Exampl : Pr ration exam f

The following materials were used to prepare chewing

gum according to a conventional process.

Gum base 20 g
Calcium carbonate 2 g
15 Stevioside 0.1 g
Compound (1) 0.05 g
Lactose 76.85 g
Perfume l1g
Total 100 g
20
Exampl : ion ex ngerin 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



- 23 Perfunme 0.2 g 5Dye 0.1 g Water bal ance Total 100 g Exanple 8:
Preparation exanple of jelly candies The followng materials were used to
prepare jelly candies. Sugar500 g 10Starch syrup500 g Pectinl3 g Gtric
acid4 g Sodiumcitratel.5 g Perfunel g 15Food color0.2 g Conpound (1)0.5 g A
m xture of 13 g of pectin and 20 g of sugar was honogeneously dissolved in
330 mM of water. The m xed solution was conbined with citric acid and
sodiumcitrate 20 and boiled. The m xed sol ution was conbined with starch
syrup and heat edpd 0 3Q0C, and then conbined with the remsigder of sugar and
heated to 109C. After standing for several mnutes, the m Xture was stirred

w th conpound (1|)Ye 0.1g
Water balance
Total 100 g
5
Exam : Pr ration ex f jell andi

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 1.5 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 citrate

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: Preparation example of fish sausage

The following materials were used to prepare fish
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- perfunme and dye and charged into starch nolds and dried at 25 50C or |ess
for 10 hours or nore to'give jelly candies. Exanple 9: Preparation exanple
‘of fish sausage The followi ng materials were used to prepare fish - 24
sausage. Mnced cod flesh 100 g Salt 20 g Condinment 2 g 5 Egg white 10 g
Compound (1) 0.5 g M nced cod flesh was kneaded with salt, condi nent 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.
Exanpl e 10: B Qation exanple of enollient cream The follow ng nmaterials
were used to prepare enollient creamaccording to a conventional process. 15

Beeswax Stearylyglddhdoa S$higand ¢ acid Squal ane 2.9Q 5.0g 80g 10.0 g
Sel f-emul si fyi ng propyl ene glycol nonostearate 3.0 g 20 Pol yoxyet hyl ene

cetyl ether Salt 20 g
Condiment 2 g

5 Egg white 10 g
Compound (1) . 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.

xampl : Pr ion mpl f e ien ream
The following materials were used to prepare

emollient cream according to a conventional process.

15 Beeswax _ 2.0 g
Stearyl aicohol | | 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 ' a.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



Perfunme Preservative Antioxidant Propylene glycol 25 dycerin Sodium
hyal uronate Conpound (1) Triethanolamne 1.0 g 0.59g gqg.l. q.l. 7.8¢g
‘4.0 g 0.159g 0.059g 1.0g - 25 Purified water 57.5 g Exanple 11:
Preparati on exanpl e of shanpoo The followi ng materials were used to prepare
shanpoo 5 according to a conventional process. Sodium al kyl ether sulfate
16.0 g Diethanolam de laurate 4.0 g Propylene glycol 1.95 g Preservative,

dye, perfune g.l. 10 Antioxidant g.l. Conpound (1) 0.05 g
Purified water 57.5 g
Exam 11: ration mpl h

The following materials were used to prepare shampoo

5 according to a conventional process.

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

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

IN RIA PPLICA b4
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.



Purified water 78.0 g | NDUSTRI AL APPLI CABI LI TY 15 According to the present
i.nvention, it was found that novel flavone C-glycoside derivatives
“contained in oolong tea |eaves or salts thereof have a renarkabl e
anti-allergic effect and pharmaceutical conpositions, food conpositions or
cosnetics containing themas active ingredients can be 20 provided, as
descri bed above. CLAIMS 1. A flavone C-glycoside derivative of forrmula (1):
OH5 10 HO OH HOHC~ or a salt thereof. 2. A flavone C-glycoside derivative
of fornmula (2): HO OH or a salt thereo%L ? A pharnmaceutical conposition for
preventing and/or treating an allergi 8¥8ase containing at |east one of
the flavon C-gl C efl i r g - 27
claiml or Z. ¥ gihﬁgP%aéeé?%g 18 Q%EFF%EEQECCE?E%%%%%% éﬁ§|n13
wherein said aIIerglc di sease i s at Ieast one sel ected from

OH

HQ 0
Z N
Z N

HO

$ OH 0
N
HOH,C
5
or a salt thereof.
2. A flavone C-glycoside derivative of formula (2):
HGQ CH,OH
HO»—
OH
..nr””H
0
OH O
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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atopic dermatitis, contact dermatitis and pollenosis. 5 5. A food

conposi tion containing at |east one of the flavone C glycoside derivative
~or salt thereof according to claiml or 2 as an anti-allergic conponent. 6.
The food conposition according to claim5 in the form of any one of dietary
suppl ements or other nutrient drinks, 10 healthy drinks, healthy teas or
other drinks. 7. The food conposition according to claim5 in the form of
any one of confectionery, breads, noodles, processed soy products, dairy
products, processed egg products, fish cakes, fats and oils or seasonings.
15 8. A cosﬁ%&?ﬁ“dbﬁPé%hing at | east one of the flavone GC-glycoside
derivative of salt_t hereof accond%ﬁg to claim rgic

11 2 tj-all
conponent . 9% The THs ARG A q%n%q%y%@i%qqﬁffﬁnrﬁ%?cjaq@n %ne of

Ki d d , hai ' 20 bat h :
10, A uSe of TG A BhE e (THAMS O RoTat 1 Varr ot el

t her eof ?CCOJ%Q% té)er%laacii i]s Orcozngaoét ééﬁn#fﬁ% a&ﬂ&%@l%?@fﬁ p’aceut I cal
conposition, conpositidn or coshetic having an -alTergic effect.
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 confectionery, 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.



