1 SPECI FI CATI ON PROCESS FOR PRODUCI NG FLAVONE C GLYCOSI DE DERI VATI VES
TECHNI CAL FI ELD (0001] The present invention relates to a process of
produci ng a novel flavone C-glycoside derivative or a salt thereof
‘exhibiting an anti-allergic effect. BACKGROUND ART [0002] Vari ous

epi dem ol ogi cal surveys have reveal ed thay allergic diseases have been

i ncreasing in recent years. |In particular, pollinosis and atopic dernmatitis
are nmarkedly increasing, even to the extent that they have becone a soci al
i ssue. Such an increase in allergi eSPESIFBEATLAND to be caused by not only
an increase in allergens but also by air pollution, food additives, and
changes in ERRFESH ,PQQRWF%QGC$k$¥R¥Fi GHYGOSIRE, DERTVARIVESO i n
Japanese (Conprehensive dinic) 41: 3099, 1992). [0003] O these allergic
reactions, type I and type IV allergic reactions are considered to be

inVO|V6di'1Té§Hﬁié§fi§I atopic dermatitis, for which anti-histamc

drugs, basic ergli’c drugs, steroid drugs, or the like are used in
treat nents. pgg%q On ' r i fl avone
C-gl ycosi de [[ erivati vef%p%é'ﬂs%énl?ggﬂgg/e*%jém%&nﬁ%é ?%):é gﬁ'rt%%%‘:%i”‘of Formul a
1] o producing a novel flavone C-glycoside derivative or a salt

thereof exhibiting an anti-allergic effect.

BACKGROUND ART

[0002] Various epidemiological surveys have revealed
that allergic diseases have been increasing in recent years.
In particular, pollinosis and atopic dermatitis are
markedly increasing, even to the extent that they have
become a social issue. Such an increase in allergies is
presumed to be caused by not only an increase in allergens
but also by air pollution, food additives, and changes in
environment, such as changes in diet (Ito, Sogo Rinsho in
Japanese (Comprehensive Clinic) 41: 3099, 1992).

[0003] Of these allergic reactions, type I and type IV
allergic reactions are considered to be involved in
pollinosis and atopic dermatitis, for which anti-histamic
drugs, basic anti-allergic drugs, steroid drugs, or the
like are used in treatments.

[0004] On the other hand, it has been reported that a
flavone C-glycoside derivative represented by the

formula (1):



HO ""0OOHO\ f I (1 OHOHO HOHRC [0006] or a salt thereof or a

fl avone C-glycoside derivative represented by the formula (4): [0007]

[ Formula 2] HQ CH2OH HO O OH ,qH OH [0008] or a salt thereof, contained in
oolong tea has an inhibitory effect on the formation of auricular edema

i nduced by 2, 4-dinitrofluorobenzen (DNFB)jand an inhibitory effect on

hi stam ne rel ease fromperitoneal mast cells (Japanese Patent Lai d-Open No.
2004- 035474), and expectations are placed on their application to

t her apeuti c [9Q@M s [EQTMlsedsles associated with allergic reactions or to
food additives. A feature of those conmpounds is that 3 they are effective
in small doses. Those conpounds can be obtained by subbﬁcting a tea | eaf
used as a raw material to extraction by heating i a sol vent,
concentration, and general chem cal separatio (i cation nmeans such as
purification, (e.g.,Hdractio@ati DI SCLOSURE OF THE

| NVENTI ON [ 0009] An obf-ect .f t is to provide

HO. (1)

HOH,C

[0006] or a salt thereof or a flavone C-glycoside
derivative represented by the formula (4):

[0007] [Formula 2]

(4)

[0008] or a salt thereof, contained in oolong tea has an
inhibitory effect on the formation of auricular edema
induced by 2,4-dinitrofluorobenzen (DNFB) and an inhibitory
effect on histaﬁine release from peritoneal mast cells
(Japanese Patent Laid-Open No. 2004-035474), and
-expectations are placed on their application to therapeutic
agents for diseaseé associated with allergic reactions or

to food additives. A feature of those compounds is that



processes of efficiently producing a flavone C-glycoside derivative
represented by the formula (1) (hereinafter, also referred to as a conpound
represented by the fornula (1)) or a salt thereof and a flavone C gl ycoside
derivative represented by the fornmula (4) (hereinafter, also referred to
as a conpound represented by the fornula (4)) or a salt thereof that are
subst ances having an anti-allergic effect. The present invention is
particularly intended tqQ provide processes of efficiently producing a

fl avone C- gl §R6¥i 8€® GELPFALVee lpefMaddntegesy thROFer FRmROPRYs Fan By ¢

t hereof and flLavgne C-glycosi.de derivative represented by the .fqrnula
(3 or a oal POERLPED, BYsFHRISSEARS. By KeAaBPEE, HERT ARcr, 48’ MPRGFRITHE
present invept h i Li.g t udi.e rQc f efficientl roduci ng
B avone © Brocastach by Rariod' Mo sk 8353393nE ¢ Sharutinrish e salt

t her eof andaﬁdfg@ﬁ@?ﬁlcéﬂkﬁﬁeﬁid%e?ﬁ%h%ibhyguiiﬁﬁﬁﬁﬁﬁk d U nkNgucho ! a
h S a an

(4) or a salt théereof that are su ances I'ng an -allergic eftect,

and has pai dpati ebheRoh (80YLLe¥rActaBHa¥ibiXo? eRRbAaRSYraphygr.bs and the
| i ke. The present 4 1nventor has conpleted the present inveniion by finding

that isovitexin and vitexin can be used as raw materials to easily
synt hesi ze, in good yield, a flavone C-glycoside derivative represented by
the fornmul a H15cBOSURESf ODRVOHE INVBNYIONi de derivative represented by the

formula (4), respectively, and that the unreacted raw materials are
col l ected anflooegycl edAhoobfjectbpfakthewpresenef inveattion is to provide
‘ processes of efficiently producing a flavone C-glycoside

derivative represented by the formula (1) (hereinafter,
also referred to as a compound represented By the formula
(1)) or a salt thereof and a flavone C-glycoside derivative
represented by the formula (4) (hereinafter, also referred
to as a compound represented by the formula (4)) or a salt
thereof that are substances having an anti-allergic effect.
The present invention is particularly intended to provide
processes of efficiently producing a flavone C-glycoside
derivative represented by the formula (1) or a salt thereof
and a flavone C-glycoside derivative represented by the
formula (4) or a salt thereof using easily-available raw
materials.
[0010] The present inventor has diligently studied
processes of efficiently producing a flavone C-glycoside
derivative represented by the formula (1) or a salt thereof
and a flavone C-glycoside derivative represented by the
formula (4) or a salt thereof that are substances having an
anti-allergic effect, and has paid attention to isovitexin

and vitexin contalined in herbs and the like. The present



synthesis of the final product. [0011] The present invention thus relates to
a process of producing a flavone C-glycoside derivative represented by the
formula (1): [0012] [Formula 3] OH HO OOHOI {1) OHOHO HOHC [0013]
or a salt thereof. [0014] The present invention also relates to a process

of producing a flavone C-glycoside derivative represented by the fornula
{4): [0015] [Formula 4] 5 HQ CH2CH HO O éH OO0(4) [/ I'I' A\ HI OHO
[0016] or a salt thereof. BEST MODE FOR CARRYING CUT THE 1 NVENTI ON [ 0017]
Raw mat eri al invéhboonkag- gbypdeted tbei paésentr tpvesthordbbyfihding

that isovitexin and vitexin can be used as raw materials to
easlily synthesize, in good yield, a flavone C-glycoside
derivative represented by the formula (1) and a flavone
C-glycoside derivative represented by the formula (4),
respectively, and that the unreacted raw materials are
collected and recycled to thereby allow more efficient
synthesis of the final product.

[0011] The present invention thus relates to a process
of producing a flavone C-glycoside derivative represented
by the formula (1):

[0012] [Formula 3]

(1)

[0013] or a salt thereof.

[0014] The present invention also relates to a process
of producing a flavone C-glycoside derivative represented
by the formula (4):

[0015] [Formula 4]



formula (1) or a salt thereof is produced with isovitexin as a raw
material. Also, a flavone C-glycoside derivative represented by the fornula
(4) or a salt thereof is produced with vitexin as a raw material. [0018] The
structural formulas of isovitexin and vitexin are shown in the formula (5)
and the formula (6), respectively. [0019] [Fornula 5] OH HOHZC HO O
HO1111,,,.. \ ( 5) HHOOHO bH®6 [oofb] [Formula 6] OH HO CH2OH H& O
OH HOHI O(6) OHO[0021] Isovitexin and vitexin are conponents
contained in many plants, including herbs and buckwheat husks, and can be
obtai ned by the steps of solvent extraction and chem cal

separation/ purificati onHOAnong gh.@Ats, there are also plants containing
several percentage of iso®itexfn and

HO

(4)

OH O

[0016] or a salt thereof.

BEST MODE FOR CARRYING OUT THE INVENTION

[0017] Raw material

A flavone C-glycoside derivative represented by the
formula (1) or a salt thereof is produced with isovitexin
as a raw material. Also, a flavone C-glycoside derivative
represented by the formula (4) or a salt thereof is
produced with vitexin as a raw material.

[o018] The structural formulas of isovitexin and vitexin
are shown in the formula (5) and the formula (6),
respectively.

[0019] [Formula 5]

(5)




vitexin which are thus easily available. A though a solvent used in elution
may be any of aqueous sol vents and/or organic solvents, the agueous sol vent
is preferably wused. An exanple of preferred aqueous solvents is water,

ét hanol, or nmethanol. The solvent may be water alone or an arbitrary m xed

solution of water with a | ower alcohol sugh as methanol or ethanol. [0022]

Al t hough the proportion of a plant such as an herb to a solvent for

extraction is not particularly limted, preferred is the proportion of 1
part by wei ghP080] t REopmahka € 2 to 1000 parts by wei ght of the sol vent,
particularly 5 to 100 parts by weight of the solvent in [|ight of extraction

procedures and efficiency. A @H tenperature for extraction is not
particularly linmited as_ longZas it is higher than the nelting point of a
sol vent and | ower thafPale boilingcwaimnt thereof. However, the preferred
tenperature is from 10C to7100C Yor water and from 10C to 40C for ethano
and nethanol. It is prefer “that the extraction tine is set within the
range of from 10 secondste _24-Bours.
separation/purificatidﬂ3neansq£hat can
used as chem cal sep;&gtion/pﬁnificatio
liquid partition chro Y A
col utm chr omat ogr aphy, par
col umm chr omat ography, io0
and

is any of nethods generally
aches; for example, |iquid-
omat ogr aphy, adsorption
omat ogr aphy, gel filtration

ol umm chronatqgggphy, el ectrophoresi s,

[0021] Isovitexin and vitexin are components contained
in many plants, including herbs and buckwheat husks, and
can be obtained by the steps of solvent extraction and
chemical separation/purification. Among plants, there are
also plants containing several percentage of isovitexin and
vitexin which are thus easily available. Although a
solvent used in elution may be any of aqueous solve;ts
and/or organic solvents, the agueous solvent is preferably
used. An example of preferred agqueous solvents is water,
ethanol, or methanol. The solvent may be water alone or an
arbitrary mixed solution of water with a lower alcohol such
as methanol or ethanol.

[0022] Although the proportion of a plant such as an
herb to a solveﬁt for extraction is not particularly
limited, preferred is the proportion of 1 part by weight of
the plant to 2 to 1000 parts by weight of the solvent,
particularly 5 to 100 parts by weight of the solvent in

light of extraction procedures and efficiency. A



hi gh- performance |iquid chromat ography. These separation/purification neans
can al so be conbined, if necessary, to highly purify isovitexin and vitexin
used as raw materials. [0024] Although isovitexin and vitexin used as raw
“materials are not necessarily required to be highly purified, isovitexin
and vitexin of higher purity is preferreg in light of reaction efficiency
and the purification efficiency of a product. [0025] For isovitexin and
vitexin used as raw materials, hydroxyl groups ot her. than those directly

i nvol ved i n tefResatdiGeifon W@ﬂﬁk‘?ﬁa&ﬁ W%%J&w ekimitedraft ect i ng

roups. It i.s considered at_t he addlt rotectin r s reduces
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present invention takes the reaction schene e Mtsunobu Teaction. The

Mtsunobu r eaGt Ghed xdrRAGIOR Bk aéétermarﬁxﬁlt&f@\&ea[ﬁe ofSPEdr | cal 1y,
the reaction of optically-active secondary alcohol wth or exanpl e,

di et hyl azodiocadeondsatte (FEANIursand tri phenyl phosphi ne (PhP3), and
subsequently with

[0023] The chemical separation/purification means that
can be used is any of methods generally used as chemical
separation/purification approaches; for example, liquid-
liquid partition chromatography, thin-layer chromatography,
adsorption column chromatography, partition column
chromatography, gel filtration column chromatography,
ion-exchange column chromatography, electrophoresis, and
high-performance liquid chromatography. These
separation/purification means can also be combined, if
necessary, to highly purify isovitexin and vitexin used as
raw materials.

[0024] Although isovitexin and vitexin used as raw
materials are not necessarily required to be highly
purified, isovitexin and vitexin of higher purity is
preferred in light of reaction efficiency and the
purification efficiency of a product.

[0025] For isovitexin and vitexin used as raw materials,
hydroxyl groups other than those directly involved in
water-eliminating condensation may be protected by
protecting groups. It is considered that the addition of

protecting groups reduces side reactions other than those



benzoi ¢ acid produces a correspondi ng benzoyl oxy derivative wth inversion
of configuration. Subsequent alkali hydrolysis allows for the conversion of
t he benzoyl oxy derivative to corresponding al cohol. The Mtsunobu reaction
proceeds with inversion of configuration, under a mld condition, and as
such, is used for synthesizing many naturgl conpounds. The use of alkyl
hal i de i nstead of carboxylic acid that serves as a nucl eophilic reagent

gi ves a hal ogen conpound and, simlarly, the use of thiol gives thioether,
2nd the use OF IATRIRNT AU CRARARS % the SRLURIH VA ¢4 L5 OBEs L A ugh

t he production process of the present .invention takes the schene of the

M t sunobu r edct i ™itth rqarﬁr}"e]r eJo‘fe‘biiﬁ‘f i 3 atiEF So s PrAkertids al |

nodi fi ed versio%ns tt}erteo&‘a can, alsseo baereus dosi n tgleelp#g@ess of the 9 present
i nvention. TIFFRREH SR SoLh R V%% I 4L V¥ si ons for

t he purpose qf J N | @L{}qﬂ a - S | qur he
purificati on%&‘d&?r%)dluélgo%&hllﬁg at 1 osn's%oér)i:yt% an‘%g’e é(‘) ari‘/gél a Ia(laé aci d
conponents, t AMadP Hdd £V ere h ]-Piéri hasgy sd4 ' he art
can be used. [0028 Ar\{nH; of zgér&gani C SO \\I/%{n%s o\r/malsso'l Vi ngséﬁs%*/??eeﬁl?bnf and

vitexin or theidh GEHPEERESHREPLELhEEhPYs PIPL e&ﬁ&nﬁer%ﬁﬁﬁﬁlhﬁﬁheﬁ?isii?ﬂ.as

raw materials can be enployed as long as 1t allows for the dissolution of
t he raw nat erficgd26] Spe®@ddcidy, benzene, toluene, THF, and xylene are
preferred. - ,
A reaction in the process of the present invention
takes the reaction scheme of the Mitsunobu reaction. The
Mitsunobu reaction is a reaction named after its discoverer.
Specifically, the reaction of optically-active secondary
alcohol with, for example, diethyl azodicarboxylate (DEAD)
and triphenylphosphine (PhP3;), and subsequently with
benzoic acid produces a corresponding benzoyloxy derivative
with inversion of configuration. Subsequent alkali
hydrolysis allows for the conversion of the benzoyloxy
derivative to corresponding alcohol. The Mitsunobu
reaction proceeds with inversion of configuration, under a
mild condition, and as such, is used for synthesizing many
natural compounds. The use of alkyl halide instead of
carboxylic acid that serves as a nucleophilic reagent gives
a halogen compound and, similarly, the use of thiol gives
thioether, and the use of imide or azide gives an amine
derivative.
[0027] Although the production process of the present
invention takes the scheme of the Mitsunobu reaction with

inversion of configuration of a raw material, modified

versions thereof can also be used in the process of the



[0029] A reaction in the production process of the present invention is
carried out in the presence of a conpound represented by the fornula (2):
[0030] [Fornula 7] 0 0 R1-C -N=NCl -R2 (2) [0031] wherein RL and R2 each
‘are OR4 or N(R4)2, and RA is Cl to C4 alkyl or phenyl, and a conpound
represented by the fornula (3): [0032] [;brnula 81 (R3) 3p (3) [0033]
wherein R3is Cl to &4 al kyl or phenyl. “Specifically, conpounds represented
by the formula (2) include 1,1 -azobis(N, N -di nethyl formam de) and di et hyl
10 azodi capFesgndt dnventieosnpolhdrer bpvesbaendrpporie Por auivariedy ificl ude
tri-n-butyl phosphi ne and tri phenyl phosphi ne. These conpounds are

comer ci al | {rogtdiliesh Ve rsioesa £orh &heo RYSPos e OF SOAHAE 1y RYRP YR HN (2)
Wi Ch & r awRaDBT PEOHELR S0t B A s 16 PERLE LRt IO S RAaBE S SFd t he.
A'though  hOTISATERg) OB EhG FECUR ST AL 1ARae” Aot SRS (R by t he
be 1 or ror S0cRRATEIER PR b RETITRE S b, Aol BRIVIER A it RS O
and the compgingle’ gRegsented by the formula (3) with

[0028] Any of organic solvents for dissolving isovitexin
and vitexin or their compounds protected by protecting
groups that are used as raw materials can be employed as
long as it allows for the dissolution of the raw material.
Specifically, benzene, toluene, THF, and xylene are
preferred.

[0029] A reaction in the production process of the
present linvention is carried out in the presence of a
compound represented by the formula (2):

[0030] [Formula 7]

i I
R'—C—N=N—C—R? (2)
[0031] wherein R! and R? each are OR* or N(R'),, and R! is

C, to C, alkyl or phenyl, and a compound represented by the
formula (3):

[0032] [Formula 8]
(R%) ,P (3)

[0033] wherein R® is C; to C, alkyl or phenyl.
Specifically, compounds represented by the formula (2)

include 1,1’-azobis(N,N‘-dimethylformamide) and diethyl



respect to the raw material, it is preferred to add 2 or nore equivalents
of the conpound represented by the formula (2) and the conpound represented
by the formula (3) with respect to the raw material. [0036] A reaction
tenperature is preferably, but not particularly limted to, fromroom
tenperature to approximately 80C. Al thoug{greaction tinme varies depending
on a raw material used, the types and anounts of the conpound represented

by the general formula (21 and t he congound represented by the fornula (3),
a sol vent, andze@icarberylate; sapdcreppsppds  erpreggniednBy, thanfermyla

e
or Lhe sl LS <aRgol iy’ LPU Redro e ycaRkisaeE] Vel ve opr esent o0

that isovitexjgogpg Vitgﬁé”?amP6Gﬁ&rre§P€PQH9g§ gg??ﬁ&tfgrﬂﬁégr?k?c%gggfOr

gr oups t hat are unreact materi als can ected an recyc

use in the Sﬂbéea&ﬁﬁsuﬁdcfeﬁr@geﬁbsarsﬁc%enfoPﬁleﬂacz3‘)T9§epaaéaat £gnaOf
the flavone C-glycoside derivative represented by the fornmula (1) or the

salt thereof gotutien ihawrienaotawonaterdsali yatayssoepeasent adsbyvehe.

formula (4) or the salt thereof can be carried out by a

separation/ purtfisaprefenreédotionadd khewsompouhdseepkekbnted by the
formula (3) while cooling with ice.
[0035] Although the amounts of a raw material, and the
compound represented by the formula (2) and the compound
represented by the formula (3) to be added may be 1 or more
equivalent(s) of the compound represented by the formula
(2) and the compound represented by the formula (3) with
respect to the raw material, it is preferred to add 2 or
more equivalents of the compound represented by the formula
(2) and the compound represented by the formula (3) with
respect to the raw material.
[0036] A reaction temperature is preferably, but not
particularly limited to, from room temperature to
approximately 80°C. Although reaction time varies depending
on a raw material used, the types and amounts of the
compound represented by the general formula (2) and the
compound represented by the formula (3), a solvent, and the
like, it is preferably from 5 to 72 hours under a stirring
condition.
[0037] According to the above-mentioned production
brocess, the flavone C-glycoside derivative represented by

the formula (1) or the salt thereof and the flavone



in the art, and be confirnmed by, for exanple, structural analysis by neans
of spectrum analysis such as NVR or M5, and X-ray analysis. Uility of
product The flavone C-gl ycosi de derivative represented by the formula (1)
or the salt thereof and the flavone C gl ycoside derivative represented by
the formula (4) or the salt thereof thatjigre products according to the
production processes of the present invention show an anti-allergic
effect, and can_therefore be enployed for various uses such_ as nedicines,

foods, and cbsRA¥reside, deriyatdveZgpresented by fthe, Sormula \(dosidde
derivati by t f | 1 th It th f d/ th
fravone o oEDRGERIS  JRESHE: cany bE ebsitbsd, he Tormi'a (4) of  the salt
th f h ki bi f heg f.or i f IGul

nduced by DREE3ETG an eiebresey Hhat depd TR o A U R

therefore be yagdudas?piioreditled HyC tp%'t@%uﬁﬁpg%gy%o ot e REFRORG o

. €
treating atopiC dermatitis, contact dermatitis, I NOSI S. n terns of

foods, the flayonaterdhiGoate vdeidotalect@d haRr 82 AP ¥ drhaideriflithe 1) or
the salt thereof and/or the flavone C-glycoside dérivative represented by

the forml astiBsequehlte cyehlest ber aple eaackaonl.ended as food additives into
foods for specified health use (Tokutei Hokenyo Shokuhin), special

nutritive fobdeduditetary supplenents, health foods, or the like, for the
purpose of alleviating or preventing synptons of atopic dermatitis,

The production of the flavone C-glycoside derivative
represented by the formula (1) or the salt thereof and the
flavone C-glycoside derivative represented by the formula
(4) or the salt thereof can be carried out by a
separation/purification method well known by those skilled
in the art, and be confirmed by, for example, structural
analysis by means of spectrum analysis such as NMR or MS,

and X-ray analysis.

Utility of product

The flavone C-glycoside derivative represented by the
formula (1) or the salt thereof and the flavone C-glycoside
derivative represented by the formula (4) or the salt
thereof that are products according to the production
processes of the present invention show an anti-allergic
effect, and can therefore be employed for various uses such
as medicines, foods, and cosmetics. In terms of medicines,
the flavone C-glycoside derivative represented by the
formula (1) or the salt thereof and/or the flavone
C-glycoside derivative represented by the formula (4) or
the salt thereof have an inhibitory effect on the formation

of auricular edema induced by DNFB and an inhibitory effect



contact dermatitis, or pollinosis. Foods to be added therewith can be
various foods. In terns of Drinks the flavone C glycoside derivative
represented by the formula (1) or the salt thereof and/or the flavone
C-glycoside derivative represented by the formula (4) or the salt thereof
can be bl ended include drinks as foods fof, specified health use, special
nutritive foods, or dietary supplenents, or other nutritive drinks, health
drinks, various health teas, or other teas. O her foods include
conf ecti onar9n hiskamineoreteaser odrdseansthorefiopeobacused aai aptproducts,
processed egg_products, fish cake, oils and _fats, and seasonings. In terns
of cosneticsalleEgtedbuas. eFPertallytfeRethefPREBPESALHTEFLIRE f or mul a
(1) and/or the conpound or.the salt thereof represented g the formula (4)
Cah be. addectSPLR: TEmklh B oRtarh AHEIR bhELS mmRBuBO L pLBHALEs | TF | he
like, for the purpose_of -allgviating or _preventi tons of atopic
dermatitis, €%ﬁ?%c?E1§°°%%rnﬁ??t%%?gg epSI?ixggfﬁag[aéggyagngerns of
nmedi ci nes, t h of _.r e e e roula (1)
and/ or the C%%%%%%ggygg ?%e£ggl?g%%%%%ofi?eéfeggét%gfgyg?géekgrﬁéﬁég¥4) can
be admi ni stegede PIGbAY ELENPECLL GECALY1PhL #b CheflLELARPOa b NnYat er or the
like. Alternatively, t%e c%%%o%nd or the sa?? tﬁgreo%hrggrggeﬁ?gg by the

fornula (1) poEhe@Llat £) COFPEREIsaDE EH@rééftcéﬂ%ﬁoﬁléﬁééésﬁﬁt £doQy the

formula (4) is fornulated into a preparation with a pharmaceutical carrier

known in theadditive®s £xtoPESodshEofospesntied h8gl1en! ise (Tokutei
Hokenyo Shokuhin), special nutritive foods, dietary
supplements, health foods, or the like, for the purpose of
alleviating or preventing symptoms of atopic dermatitis,
contact dermatitis, or pollinosis. Foods to be added
therewith can be various foods. In terms of Drinks the
flavone C-glycoside derivative represented by the formula
(1) or the salt thereof and/or the flavone C-glycoside
derivative represented by the formula (4) or the salt
thereof can be blended include drinks as foods for
specified health use, special nutritive foods, or dietary
supplements, or other nutritive drinks, health drinks,
various health teas, or other teas. Other foods include
confectionary, bread, noodles, processed soybean products,
dairy products, processed egg products, fish cake, oils and
fats, and seasonings. In terms of cosmetics, the compound
or the salt thereof represented by the formula (1) and/or
the compound or the salt thereof represented by the formula
(4) can be added to skin-care products, foundations, makeup
products, or the like, for the purpose of alleviating or

preventing symptoms of atopic dermatitis, contact



t hereof represented by the fornula (1) and/or the conpound or the salt
thereof represented by the formula (4) is processed into an oral liquid
preparation such as a syrup, an extract, a powder, or the like, and bl ended
‘With a pharmaceutically acceptable carrier. The resulting m xture can be
adm ni stered as an oral solid preparationsuch as a tablet, a capsule, a
granule, or a powder. The pharmaceutically acceptable carrier used is any
of a wvariety of organlc or inorganic carrier substances conmonly wused as
raw nat eri alSCTRF %ﬁ%ﬁmn%ﬁlnﬁ%#iQﬂﬁF$s bl ended as, for exanple an

I pi ent | ub t bi nd di t t oli
o epar at 1 on L3 Sol Vit eéﬁ‘ﬁ eét;av e, Qtée‘ééﬁgrﬁéﬂﬁﬂ‘e?oé AL n o
I d
ant | oxi dant Sh %oc%".%%re ‘h LS3RtS BT ARLEE RS “tommasng,

i seasee, | ox S aﬁﬁéﬁfe%%%ﬂ%%@%s"%ﬁosé ot 2 EHE g
par ent eral , nguaﬁrwl @éliﬂfll#{ﬁéf O r f&a&tgﬁ{g{.s a PLu PSR w LRt ed

tabl et s, sub abl et's atin capsu es suppositories,

creans, Oi ntmls Jor O¥hdlef 118l | of WMiterdditivelRs &He ddmpfout MC £ It
dependlng on the age and body wei ght of a patient, the type and severity of

a disease, aHbrdbPNERtSddtd by OHE fIRIDSEDR Ak folleRgé akdiipbanges

fromO0.0001 to 100 ng/kg per treatnment with 1 to 3 dose(s) glven for 24

hours. [004h thHe tsd16 tHerewflrepilesawted g €tie tfermald (4) is
formulated into a preparation with a pharmaceutical carrier
known in the art. For example, the compound or the salt
thereof represented by the formula (1) and/or the compound
or the salt thereof represented by the formula (4) is
processed into an oral liquid preparation such as a syrup,
an extract, a powder, or the like, and blended with a
pharmaceutically acceptable carrier. The resulting mixture
can be administered as an oral solid preparation such as a
tablet, a capsule, a granule, or a powder. The
pharmaceutically acceptable carrier used is any of a
variety of organic or inorganic carrier substances commonly
used as raw materials for preparations, and is blended as,
for example, an excipient, a lubricant, a binder, or a
disintegrator in a solid preparation, or a solvent, an
excipient, a suspension, or a binder in a liquid
preparation. Preparation additives such as antiseptics,
antioxidants, tinctions, and edulcorants can also be used
if necessary.

[0040] Although the dosage form depends on the types and

severity of diseases, examples thereof can include those



t hereof represented by the fornula (1) and/or the conpound or the salt

t hereof represented by the formula (4) can be administered in an original
formor in the formof foods and drinks after being processed into an
extract, a powder, or the like. Alternatively, the conpound or the salt

t hereof represented by the fornmula (1) angjor the conpound or the salt

t hereof represented by the formula (4) can be blended wth a raw materi al
for foods and drinks and an _acceptable carrier to manufacture foods and

drinks, whi cFuitablgefOTaanplys RETERTETH p 3 ildddFarasal fdministration
r ocessed oy UPoRtcitab Tt Ca et Tt TarLotS o Suftnginl RETPR.
Expor | mont o Jed i HeRs s, " UM " ippSs LESE e T lort Ml §ufiEpehts"
bresent i nventi GeEmatosYIR BhA ARRECRe bl e BOCHEE Habtbho 0l he
scope of thegapes@dhg %he&&{eoa?é arfPbddy SRAht Q0% gt ! Q:h%'%&f;q

exanpl es. [0044] Exanple 1 To THF, 432 mg of i'sovitexin, 344 ny of
azobi s(N, N' - dn@elsRyleraiiR Brd@) diaehse)0 afd @n Edmifr StHat IR0 St were

added while cooling with ice and reacted with stirring at 70C for 24 hours.

[ 0045] The r ehet idosageothndit \Wehelialdy tathges MaidaQlo001 to 100 mg/kg
per treatment with 1 to 3 dose(s) given for 24 hours.
[0041] In terms of foods, the compound or the salt
thereof represented by the formula (1) and/or the compound
or the salt thereof represented by the formula (4) can be
administered in an original form or in the form of foods
and drinks after being processed into an extract, a powder,
or the like. Alternatively, the compound or the salt
thereof represented by the formula (1) and/or the compound
or the salt thereof represented by the formula (4) can be
blended with a raw material for foods and drinks and an
acceptable carrier to manufacture foods and drinks, which
are generally used, and be provided as drinks,
confectionary, bread, noodles, processed soybean products,
dairy products, processed egg products, fish cake, oils and
fats, seasoning, or the like.
[0042] Although the present invention will be described
in more detail by Experiments and Examples, the scope of
the present invention is not intended to be limited to such
examples.
[0043] EXAMPLES

Although the present invention will be described in



and separated/purified by gel filtration, followed by structural analysis.
Tabl'e 1 shows NVR data. The product- was identified as a conpound
represented by the fornula (1) that was a conpound in which OH at position
7 of isovitexin and OH at position 2 of the sugar chain were inverted,

foll owed by intranol ecul ar mater-elininathgg condensation. The yield was
508. [0046] [Table 1] Exanple 1 Exanple 2 anple 1 Exanple 2 (ppm (ppm
(ppm (ppm) C2 168.1 166.8 03 102.9 104.3 H3 6.58 6.66 C4 184.8 184.4 C4a
107.1 106. 7 moZFel@@tpdd. PYCEXEMP 136 theH@ P30 ofCAhes preskgd: girggembian
108.5 H3 6.64 CB8a 161.2 155.1 C' 123 122.6 C2' C6' 130.2 130.2 H2' H6'
7.81 7.9 031scgot)jgtended Mo besligiged 49 syph paampdess 0 74.6 75.1
H1" 5.21 5.47 " 87 89.1 H2" 4.63 4.78 03" 73.8 73.8 H3" 3.98 4.05 44"
69.8 69.8 H4'109%3d 3 gEXagplegd 6 g0. 5 1-15" 3.33 3.47

To THF, 432 mg of isovitexin, 344 mg of 1,1°-
azobis(N,N’'-dimethylformamide), and 406 mg of tri-n-
butylphosphine were added while cooling with ice and
reacted with stirring at 70°C for 24 hours.

[0045] The reaction product was dissolved in methanol
and separated/purified by gel filtration, followed by
structural analysis. Table 1 shows NMR data. The product
was identified as a compound represented by the formula (1)
that was a compound in which OH at position 7 of isovitexin
and OH at position 2 of the sugar chain were linverted,
followed by intramolecular water-eliminating condensation.
The yield was 50%.

[0046] [Table 1]

Example 1 Example 2 Example 1 Example 2
(ppm) (ppm) (ppm) (opm)

G2 168.1 166.8
c3 102.9 104.3 H3 6.58 6.65
c4 184.8 184.4 -
Cda 107.1 106.7
c5 166 166.2
c6 1125 96.3 H6
C7 1684 168.9 699
c8 91.9 108.5 H8 6.64
C8a 161.2 155.1
ct1' 123 . 122.6
c2' C6' 130.2 130.2 H2' HE' 7.81 7.9
c3' C5' 119.3 118 H3' H5' 6.8 6.93
c4' 165 164.6 '
c1” 74.6 75.1 H1” 5.21 5.47
c2” 87 89.1 H2" 4.63 4.78
c3” 73.8 73.8 H3" 3.98 4.05
c4" 69.8 69.8 Ha4" 3.58 3.62
c5” 80.6 80.5 H5" 3.33 3.47
C6” 63.5 63.4 H6"a 3.62 3.66

HE" 3.86 3.87



06" 63.5 63.4 H6"a 3.62 3.66 H6" b 3.86 3.87 16 [0047] Exanple 2 To THF,
432° g of vitexin, 344 ng of 1,1 -azobis(N, N - dinethylformam de), and 406
g of tri-n-butyl phosphine were added while cooling with ice and reacted
with stirring at 70C for 24 hours. [0048] The reaction product was

di ssolved in nethanol and separated/purified by gel filtration, followed by
structural analysis. Table 1 shows NWR ddfa. The product was identified as
a conpound represented by the formula (4) that was a conpound in which CH
at position [007itedxampged 20H at position 2 of the sugar chain were
inverted, followed by intranolecular water-elimnating condensation. The
yield was 50% [ O JHExARA a3 oy Widiezdme, 3BD may off 1 sb\iazodis (AN ng of
1,1'- azobis(N, N -dinmethyl formam de), and 406 ng of tri-n- butyl phosphine
were added wHmethyddiammpmfide) i andarkP6 mohafedmdr bt yiphesphinewers 24

hours. [0050],  The reacti on product was dissol ved in, nethanol and
separ at ed/ p@3dedk ¥t doating Ritdh 1g61anshadieanted it FHirsing Al s,

Tabl e 2 shows,, data. The product was identified as a conpound
represented%@&E?E%rfé?nﬂPHrfl) that was a conmpound in which OH at position

o7 o e e IO T Y U P
and separated/purified by gel filtration, followed by
structural analysis. Table 1 shows NMR data. The product
was ldentified as a compound represented by the formula (4)
that was a compound in which OH at position 7 of vitexin
and OH at position 2 of the sugar chain were inverted,
followed by intramolecular water-eliminating condensation.
The yield was 50%.

[0049] Example 3

To benzene, 432 mg of isovitexin, 344 mg of 1,1'-
azobis(N,N’' -dimethylformamide), and 406 mg of tri-n-
butylphosphine were added while cooling with ice and
reacted with stirring at 70°C for 24 hours.
[0050] The reaction product was dissolved in methanol
and separated/purified by gel filtration, followed by
structural analysis. Table 2 shows NMR data. The product
was identified as a compound represented by the formula (1)
that was a compound in which OH at position 7 of isovitexin
and OH at position 2 of the sugar chain were inverted,

followed by intramolecular water-eliminating condensation.

The yield was 10%.



The yield was 10% 17 [0051] [Table 2] Exanple 3 Exanple 4 Exanple 3
Exanple 4 (ppm (ppm (ppm (ppm C2 168.1 166.8 C3 102.9 104.3 H3 6.58
6:66 04 184.8 184.4 C4a 107.1 106.7 C5 166 166.2 C6 112.5 96.3 H6 6.39 C7
168.4 168.9 C8 91.9 108,5 H3 6.64 CBa 161.2 155.1 Cl' 123 122.6 C2' C6
130.2 130.2 H2' H6' 7.81 7.9 03 C5 llglg 118 H3' H5' 6.8 6.93 C4' 165
164.6 A" 74.6 75.1 H1" 5.21 5.47 (C2" 87 89.1 H2" 4.63 4.78 03" 73.8 73.8
H3" 3.98 4.05 (4" 69.8 69.8 H4" 3.58 3.62 C5" 80.6 80.5 H5" 3.33 3.47 C6"
63.5 63.4 Hel@031 b2 [Fawlei2b 3.86 3.87 [0052] Exanple 4 To benzene, 432 ny
of vitexin, 344 ng of 1,1'- azobis(N, N -di methylformam de), and 406 ng of

tri-n- Example 3 Example 4 Example 3 Example 4

(ppm) (ppm) (ppm) (ppm)

C2 168.1 166.8

C3 102.9 104.3 H3 6.58 6.66

C4 184.8 184.4

C4da 107.1 106.7

C5 166 166.2

£6 112.5 96.3 H6

c7 168.4 168.9 >3

cs 91.9 108.5 H8 6.64

C8a 161.2 155.1

cr 123 122.6

c2' ce' 130.2 130.2 H2' HE' 7.81 7.9

Cc3' CcY% 119.3 118 H3' HY 6.8 6.93

c4' 165 164.6

c1” 74.6 75.1 H1" 5.21 5.47

c2” 87 89.1 H2" 463 4.78

c3” 73.8 73.8 H3" 3.98 4.05

c4” 69.8 69.8 H4" 3.58 3.62

ca" 80.6 80.5 H5" 3.33 3.47

ce6"” 63.5 63.4 Hé'"a 3.62 3.66

H6"b 3.86 3.87

[0052] Example 4
To benzene, 432 mg of vitexin, 344 mg of 1,1°-

azobis(N,N’-dimethylformamide), and 406 mg of tri-n-
butylphosphine were added while cooling with ice and
reacted with stirring at 70°C for 24 hours.

[0053] The reaction product was dissolved in methanol
and separated/purified by gel filtration, followed by
structural analysis. Table 2 shows NMR data. The product
was identified as a compound represented by the formula (4)
that was a compound in which OH at position 7 of vitexin
and OH at position 2 of the sugar chain were inverted,

followed by intramolecular water-eliminating condensation.

The yield was 10%.



but yl phosphi ne were added while cooling with ice and reacted with stirring
at 70C for 24 hours. [0053] The reaction product was dissolved in nmethano
and separated/purified by gel filtration, followed by structural analysis.
Table 2 shows NNR data. The product was identified as a conpound
represented by the formula (4) that was ggconpound in which OH at position
7 of vitexin and OH at position 2 of the sugar chain were inverted,

foll owed by intranol ecul ar water-elimnating condensation. The yield was

10% 18 | NDINPRSARIABPAPEAFICABIN:ITY054] A fl avone C gl ycoside derivative
Gort vat i ve r 4505430t cd Ao 1R, Hraly comtds: Qerdyt ims rept eqanred Y °° °
Parci cur arl y ther dodhadd (1% o 4 Sl ¥HerblE did i AUy TR RS 1,
Sttt her oot SEG VALY Telitdakiinelf tyPRIES AR (417 0L, Yndiigod "¢

formila (4) ehath@rsdsustenells Gayind biClaftd e tcaiﬁrﬁéﬁ}y &hveni ent

processes wt easily-available raw materia A A process of
producing a tlrgdelent1y WePobdaindd. VRAr¥echtREEFSNpedcRYskReckorurl a (1):

[ Formul a 1]
present invention are characterized in that the flavone
C-glycoside derivative represented by the formula (1) or
the salt thereof and the flavone C-glycoside derivative
represented by the formula (4) or the salt thereof can

efficiently be obtained by convenient processes with

easily-available raw materials.



CH HO1 --OOHOI I (1) OHOH HOHZC or a salt thereof conprising the
step of reacting isovitexin used as a raw material in an organic sol vent
t.he presence of a conpound represented by the formula (2):
*R-,CN=NiCGR (2) wherein R and R2 each are OR4 or

to C4 al kyl
[ Formul a 3]

process of producing a flavone C-glycoside

formula (4):

or phenyl, and a conpound regresented by the formula (3):
(R3) 3P (3) wherein R3is ClL to C4 alkyl or phenyl. [2] A

[Formula 4] 20 HO CHZOHGUWAIMSOH /"H f (4) f |
[11] A process of producing a flavone C-glycoside
derivative represented by the formula (1):

[Formula 1]

(1)

HO

HOH,G

or a salt thereof comprising the step of reacting
isovitexin used as a raw material in an organic solvent in
the presence of a compound represented by the formula (2):

[Formula 2]

O=0

R N=—=N—C—R? (2)

wherein R! and R? each are OR* or N(R*),, and R* is C;
to C; alkyl or phenyl, and a compound represented by the

formula (3):

[Formula 3]
(R3) ,P (3)

wherein R® is C; to C, alkyl or phenyl.
[2] A process of producing a flavone C-glycoside
derivative represented by the formula (4):

[Formula 4]

derivative represented by the

in

[Formula 2] 0 O
N(R4)2, and R4 is C1



OH O or a salt thereof conprising the step of reacting vitexin used as a
raw material in an organic solvent in the presence of a conpound
represented by the formula (2): [Formula 5] o 0 R-C -N=N-C -R2 (2)
wherein RL and R2 each are OR4 or N(R4)2, and R4 is C1 to C4 al kyl or
phenyl, and a conpound represented by try% formula (3): [Fornula 6] (R3) 3P
(3) wherein RBis Cl1 to C4 alkyl or phenyl. [3] The production process
according to claiml or claim2, wherein the organic solvent is selected
fromthe group consisting of benzene, toluene, THF, and xylene. [4] The
production process according to claim3, wherein 21 the organic solvent is
THF. [5] The productloHQprocegsﬁ@gcordlng to claiml or claim2, wherein
t he conpound represent edzby formula (2) is
1,1 -azobi s(N, N -di nmet hy nide). [ 6] The production process according
to claiml1 or claiHm {.n the conpound represented by the fornula (3)
is tri-n-butyl phosphi ne. i according to claim1 or
claim 2, wherein the conpg | € formula (2) is
1,1' -azobi s(N, N - di et h Ifor HnAi drpound

(4)

o)

OH ]

or a salt thereof comprising the step of reacting
vitexin used as a raw material in an organic solvent in the
presence of a compound represented by the formula (2):

[Formula 5]

O

(@]
O u

R'—C—N=N—C—R? (2)

wherein R' and R? each are OR* or N(R'),, and R! is C;
to C; alkyl or phenyl, and a compound represented by the
formula (3):

[Formula 6]

(R%) ,P (3)

wherein R?® is C; to C4 alkyl or phenyl.
[3] The production process according to claim 1 or
claim 2, wherein the organic solvent is selected from the
group consisting of benzene, toluene, THF, and xylene.

[4] The production process according to claim 3, wherein



represented by the formula (3) is tri-n-butyl phosphine. [8] The production
process according to claiml1l, wherein the isovitexin is protected by a
protecting group. [9] The production process according to claim2, wherein
‘the vitexin is protected by a protecting group. (10] The production process
according to claim1l1l, wherein the yield of the flavone C-glycoside
derivative represented by the fornula (23} or the salt thereof is 40% or
nore. [11] The production process according to claim2, wherein the yield

of the fl avgne &r§hNeessdevarti yatirMe represented by the fornmula (4) or the
salt thereof is 40%or nore. [12] The production process according to claim

5, wherein [$he CcOROUHbAWHE Ese Piskdys taecd0d g atd Q1atmsupperted on a
styrene resin. [13] The production process according to claiml1, wherein
unr eact ed i ebaimexj nwheretnythedcophfpdhindheepredentednbpr thess according to
claim2, wherein unreacted vitexin is recycled.

formula (2) is 1,1'-azobis(N,N’'-dimethylformamide).

(6] The production process according to claim 1 or

claim 2, wherein the compound represented by the

formula (3) is tri-n-butylphosphine.

[7] The production process according to claim 1 or

claim 2, wherein the compound represented by the formula

(2) is 1,1'~-azobis(N,N’'-dimethylformamide) and the compound

represented by the formula (3) is tri-n-butylphosphine.

[8] The production process according to claim 1, wherein

the isovitexin is protected by a protecting group.

[9] The production process according to claim 2, wherein

the vitexin is protected by a protecting group.

[10] The production process according to claim 1, wherein

the yield of the flavone C-glycoside derivative represented

by the formula (1) or the salt thereof is 40% or more.

[11] The production process according to claim 2, wherein

the yield of the flavone C-glycoside derivative represented

by the formula (4) or the salt thereof is 40% or more.

[12] The production process according to claim 5, wherein

the compound represented by the formula (3) is supported on

a styrene resin.

[13] The production process according to claim 1, wherein

unreacted isovitexin is recycled.

[14] The production process according to claim 2, wherein

unreacted vitexin is recycled.



