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[Invention Title] 7-

CARBOXYMETHYLOXY- 3" , 4' , 5- TRI METHOXY
FLAMCNE—NCNOHYDRATE THE PREPARATI ON METHOD AND 5
USES THEREOF [Technical Field] The pres

relates to 7- carboxynet hyl oxy-3', 4

fl avone- nonohydrate, 10 and a prepar mm"mwnmmm and
uses thereof, nore precisely, to .

7- §§F§w@&&ﬂloxy-3',4',5-tr1nethoxy fl avone.
nonohydrat'e ich is a non hygroscopi c product
suitable for the preparation of netered dose of 7-

caf bovormetdty lmaxy=3 ., 4", 5-tri met hoxy flavone having 15
nmucus protecting activity in the gastrointestina

and useb ¢ #%é’?’yéo*?ﬁﬁga@@oumﬂfp%i‘“ﬂ%mh°d

7 FGAAONE TS ﬁu?f mﬁxﬁr v AND
represent ed byh?or "2 %een nom%él{eo a\E{eODrmcus.

PUSEStTHERBOF Vity in gastrointestinal tract
including colon (WO 98/04541, Korea Patent No.
96-30494). This 212 1 [LELELD TEEE VUL TLEEE VL VI
FEEE 1T

[Technical Field]

The present invention relates to 7-
carboxymethyloxy-3’,4',5-trimethoxy £flavone-monohydrate,
and a preparation method and uses thereof, wore
precisely, to 7-carboxymethyloxy-3‘,4',5-trimethoxy
flavone. monohydrate which is a non hygroscopic product
suitable for the preparation of metered dose of 7-
carboxymethyloxy-3/,4',5-trimethoxy ' flavone having
mucus protecting activity in the gastrointestinal tract
including colon, and to a preparation method aﬁd uses

thereof.

[Background Art]

7-carboxymethyloxy-3’,4’,5-trimethoxy flavone
represented by formula 2 has been known to have mucus
protecting activity in gastrointestinal tract including

colon (WO 98/04541, Korea Patent No. 96-30494). This
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*@00002* flavone showed therapeutic effects on

gastroi ntestinal diseases such as gastritis or

gastric ulcer, and inflammatory intestinal diseases
such as ulcerative colitis or Crohn's disease. 5
[Formula 2) 0 HOOCH3 1 OJri /, 10 OCH3 61 5
H3C 0 O The present inventors discovered that 7-

car boxynet hyl oxy-3',4',5-tri methoxy flavone

represented 10 by the above formula 2 is hygr?scgpic.
Ea Leln houl d_incl ude a specified. .
angﬁﬁ?%§% %&Ogggfgggk%gﬁp%ﬂ%d?f¢%%§%é?} R R inal
actdikRa&eBPONNch | Sas NYHURSGRRLC, o BRI HNG-{ENGANGY. t 04y
absorb noisture from -atnosphere, it”is not easy to
make filbenaebey ed rites® ihalcodi esduuyl tachheaspegickh-adive
anount of the active conpound consistently. And al so

a lnpdisdeopt cCneltiers alisegisee rise to the difficulty in
handl i ng and storage condition. That is, the
chafastmristd)c as a hygroscopic nmaterial is a big

di sadvantage for the production as a

The present inventors discovered that 7-
carboxymethyloxy-3‘,4’,5-trimethoxy flavone representéd
by the above formula 2 is hygroscopic. Each dose of a
medicine should include a specified amount of an active
compound. However, 1in case the active compound is
hygroscopic, meaning tendency to absorb moisture from
atmosphere, it is not easy to make the metered dose
correspond to the specified amount of the active
compound consistently. And also a hygroscopic material
give rise to the difficulty in handling and storage
condition. That is, the characteristic as a hygroscopic
material is a big disadvantage for the production as a

medicine. Thus, the present inventors have tried hard



20 medi ci ne. Thus, the present inventors have tried
hard 2 to find a stable formof the active ingredient
wi t hout hygroscopicity. A synthetic nethod for
7- car boxynet hyl oxy- 5 3',4',5-trinmethoxy flavone was
described in WD 98/ 04541 (Korea Patent No. 96-30494),
as shown in schene 1 consisting of 9 step-total
synthesis started from 2,4,6-trihydroxy acetophenone.
[Scheme 11 3 ~n Bnh HOOH\ | BnhCl OHO\ CH O On
Oh Ol R&A/CHO ~.. HBnBr H3COH3C .0 -CH3 On/ H -
-8 nd OHtdblEHForm lof) e actilve OnGHdient | withbut
C, 0 0 Se02

hygroscopicity.

A  synthetic method for 7;carboxymethyloxy—
3',4',5—trimethox§ flavone was described in WO 98/04541
(Korea Patent No. 96-30494), as shown in scheme 1
congisting of 9 step-total synthesis started from

2,4,6-trihydroxy acetophenone.

[scheme 1]



HCOOO/ OCH3/ Halt Il Q I I OCHZ HO H30 O
Pd/CHaC" OO OO0OO/ | o-CHa FIb/ 0- CH3 o .~ o0
--CH, -CH3 H3C 0 0 H30 0 2 This synthetic nmethod is
useful for the production of the derivatives of
various different 5 substituents. But

2,4,6-tri hydroxy acetophenone used as a starting
material is so expensive that it is not 4 econonical
for the industrial production, furthernore
considering long 9 step reaction and | ow yield nake
the matters worse. In order to eld,m nage benzyl group

used Hé opr ot ectilﬂg group of h t he hydrogen
gas 5 u ressure_in the presenc al | a#litum
cat al yst g4(Bd/ C) was used twice in Sghe

1. For thrs
hydr ogenation reaction a special device to handle the
pressured gas is necessary and pal |l adium catal yst is
al so vgry expensive, making the processes conplicate

10 andeupecgnoni cal . The industrial useHof hydr ogen
gas pdc _ BaBr
o

Hee e

This synthetic method is useful for the
production of the derivatives of various different
substituents. But 2,4,6-trihydroxy acetophenone used

as a starting material is so expensive that it is not

4
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and catal yst is al so dangerous. Another preparation
nmet hod for 7- carboxynet hyl oxy-3',41, 5-tri net hoxy
flavone was 15 described in Korea patent No.

99-41205, as shown in schene 2. [Schene 2] 5 H HO CH
O-CHs OCHs OOOHQOO HCOO\ HCH. | s HO
HOHOHOHCOO 332 0OR, O0O0- CH HO/ I
OCH OO\ OOCHI/ I o s HE aOHOC s3b2 In
t he above processes, a conmpound of forrmula 3 was
reacted wth nethyl ating reagent under the basic

economical for the industrial production, furthermore
considering long 9 step reaction and low yield make the
matters worse. In order to eliminate benzyl group used
for a protecting group of hydroxyl, the hydrogen gas
under pressure in the presence of palladium catalyst
(Pd/C) was wused twice in Scheﬁe 1. For this
hydrogenation reaction a special device to handle the
pressured gas is necessary and palladium catalyst is
also very expensive, making the processes complicate
and uneconomical. The industrial use of hydrogen gas

and catalyst is also dangerous.

Another preparation method for 7-
carboxymethyloxy-3’,4',5-trimethoxy flavone was
described in Korea patent No. 99-41205, as shown in

scheme 2.

[Sscheme 2]
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5 condition. Conversion of hydroxyl groups in
carbon-3' and carbon-5 of the fornula 3 into nethoxy
groups followed by acid treatnment furnished a
conmpound of fornula 3a. The m xture of
3',5,7-trihydroxy-4'- methoxy flavone-7-rutinoside of
formula 3 in 10 di net hyl formam de, potassium carbonate
and i odonethane were stirred in closed vessel at 60t
for 48 hours, leading to the conversion of hydroxyl
groups of carbon- 3' and carbon-5 of fornmula 3 into

met hoxy gpoups. After treating the resultant conpound
wth a6l ave 15 the conpaownd of formula 3a. DRy,
hydroxyll gl oup of carbgn-ﬂ'kf t'he comgund o0 Qr mul a

3a wab%“cénver e i o _
group to give onpouyd of formula 3b. IThk
depr ot ecti on oF“carHﬁx?l gr oup furni shed a conpound

of formula 2. The nethylation nentioned abo%® needs a
special 5 devige and is dangerous because the

reaction nusk\bﬁ% carried ogt in a ck
e Jed 8
P||c e lE;ni e they

causi ng huge ptegsure
conmpounte—beeones

conpound of fornmula” b from“t he conpound fof § f or mul a
3a, purificationwst%h® 10 col um chronafﬁgraphy was
i nevitable. Thereforg, the above preparat|pn nmet hod
i nvites danger and hi gh cost.

In the above processes, a compound of formula 3
was reacted with methylating reagent under the basic
condition. Conversion of hydroxyl groups in carbon-3’
and carbon-5 of the formula 3 into methoxy groups
followed by acid treatment furnished a compound of
formula 3a. The mixture of 3',5,7-trihydroxy-4’-
methoxy flavone-7-rutinoside of formula 3 in
dimethylformamide, potassium carbonaﬁe and iodomethane
were stirred in closed vessel at 60T for 48 hours,
leading to the conversion of hydroxyl groups of carbon-
3’ and carbon-5 of formula 3 into methoxy groups.
After treating the resultant compound with acid gave
the compound of formula 3a.

Then, hydroxyl group of carbon-7 of the compound

of formula 3a was converted into
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Thus, the present inventors discovered that 7-

car boxynet hyl oxy-3', 4", 5-tri net hoxy

fl avone. nonohydrate 15 is a non-hygroscopi ¢ compound
which is nore suitable for the preparation of netered.
dose than 7- carboxynet hyl oxy-3',4',5-trinet hoxy

fl avone. anhydri de, and established a synthetic nethod
t hereof which is nore economcal, convenient and
adequate for mass 20 production as well as devoid of
costly purification procedure of columm

¢ ha bipl @greptbanyflBiestlydsxy ehro(peebnigiale S0 dém®RInd of
It is an object of the present invention to provide

7- EaFpodd netlhy | oxyIig | depsotechebhoxpf carboxyl group
flgvone.nqgohydrate, a non-hygroscopi ¢ conpound whi ch

i sSTUHATSREE A Aoprynghehi EaFMylast2abl e ‘under ordi nary

or 5 seyegre jndoqgr humdity, a preparation t hod and
uses t\hfg‘re eo e.q; y%@&???pt“}e 18f1e%r f\%oﬁﬁs]nef—q%ﬁrae gPpeial
gr ot &howh A9 1 Eh ey eyt 50 0 i.netric
anal ysi s of 7}ca?%5§%ngtﬁy&g%ggég?if%%fg%%¥#§ &Eft be
f | eyoritedrosehy gh ahe o8RBT ¢ds581 eXaUR By 1nfe b?ﬁssure .
present invention. Figure 2 is a graph Showng'the _
reSaol t tife t hensp-piSdwstaddmet biEC adal ¥dnpRind  becomes
7- car boxynet hyl oxy-3', 41, 5- '
inefficient. In order to give the compound of formula
3b from the compound of formula 3a, purification with
column chromatography was inevitable. Therefore, the

above preparation method invites danger and high cost.

Thus, the present inventors discovered that 7-
carboxymethyloxy-3’,4',5-trimethoxy flavone.monohydrate
is a non-hygroscopic compound which is more suitable
for the preparation of metered. dose than 7-
carboxymethyloxy-3’,4’,5-trimethoxy flavone.anhydride,
and established a synthetic method thereof which is
more economical, convenient and adequate for mass-
production as well as devoid of costly purification

procedure of column chromatography.

[Disclosure]

[Technical Solution]
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tri met hoxy fl avone. nonohydrate prepared by using
aqueous et hanol solution in exanple 2 of the present
invention. 20 Figure 3 is a graph showing the result
of therno gravinetric analysis of

7- car boxynet hyl oxy-3',4',5- trinmethoxy

fl avone. nonohydrat e prepared by using aqueous acetone
solution in exanple 2 of the present invention. 25 8
Figure 4 is a graph showing the result of therno
gravinetric analysis of 7-carboxynethyl oxy-3',4",5-

5
trimet hoky fiSvéRe. ebhefol ool ¥ht e RAFSESRFedl RYiekiRm| &0
3 of_the, present inventian. 5 Figure 5.is,a graph
srmﬁﬁ?ﬁjqfﬁe resul t o?‘??ﬁa?ﬁymifkggpﬁgf%iC4ah TS%%W?HHDXY
7'°§¥§¥Bﬁ@ﬁ%ﬁﬁ%b9é¥é§é;45’ bn—ﬁ&éfgg%éggé compoun which

fl avone. anhydri de prepared 1 n conpa Ive é&anp e o

t hei prasaricteRryesli 89. cHdhilBast, Medshe Theadr eseiitnary or
i nvention provides 7-

carssoseneet indapry -1Bimidli £5 t ral metdpexyption method and uses
fl avone. nonohydrate represented by the foll ow ng :
f orfthfi%ect.- 15 [ Fornul a 1] .

[Description of Drawingsl]

Figure 1 is a graph showing the result of thermo
gravimetric analysis of 7-carboxymethyloxy-3’,4’,5-
trimethoxy flavone.monohydrate prepared in example 1 of

the present invention.

Figure 2 is a graph showing the result of thermo
gravimetric analysis of 7-carboxymethyloxy-3‘,4',5-
trimethoxy flavone.monohydrate  prepared by using
aqueous ethanol solution in example 2 of the present

invention.

Figure 3 1is a graph showing the result of thermo
gravimetric analysis of 7-carboxymethyloxy-3',4',5-
trimethoxy flavone.monohydrate  prepared by using
aqueous acetone solution in example 2 of the present

invention.
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O Hos j -CH3, 8071 0.1913 0CH3. , :. 654 8
Hgo H3P' 0 O The present invention also provides 7-
car boxynet hyl oxy-3',4',5-tri methoxy flavone. sol vate

20 represented by the following fornmula la. 9 [Fornul a
la] O HOCH3 H3C,0 O solvent

7-car boxynet hyl oxy-3',4" ,5-trinmethoxy 5

fl avone. nonohydrate, represented by above fornula 1
according to the present invention is a nonohydrate of
7- car boxynet hyl oxy-3", 4", 5-tri nmet hoxy

f 1 avone raRfydr izde s LeRAESENEBdwRNgabR¥Ee £QLTHI 8 2t BBEMO
has simlar pharmaceutical effects to that.
Pagtaclhettids |dnalyasi=sl0 alescry i derbonmABH8/o04541,47 ,5-
(Korea Patent No. 96-30494) that

7- eni eyt hi/lamgne3'etiiandlt sodwahexprepared in example
fl avone. anhydri de has nucus protecting activity for
gadt Phi FreRTerantt Ag¥ent#etudi ng the colon. And the
conpound of fornmula 1 of the present invention has

al so

Figure 5 is a graph showing the result of thermo
gravimetric analysis of 7-carboxymethyloxy-3‘,4',5-
trimethoxy flavone.anhydride prepared in comparative

example of the present invention.

[Best Model

The present invention provides 7-
carboxymethyloxy-3’,4’,5-trimethoxy f;avone.monohydraﬁe

represented by the following formula 1.

[Formula 1]

The present invention also provides 7-
carboxymethyloxy-3‘,4',5-trimethoxy flavone.solvate

represented by the following formula 1la.

9
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proved to have mucus protecting activity for

gastrointestinal tract including colon. For exanple, a
compound of the present invention showed anti-colitic
ef fect when adnministered orally or rectally to a

i nfl ammat ory bowel di sease nodel induced by 20
trinitrobenzene sulfonic acid. And al so the conpound
10 of the present invention showed protective effect

on
of

t he danaged gastric nucous nenbrane. The conpound
t he above formula 1 according to 5 the present

I nvBmddnaniassheaed no hygroscopicity contrast to

7- car boxynet hyl oxy-3', 4", 5-tri net hoxy

fl avone. anhydri de di d. As expl ai ned i\n experi nment al
exanple 1, /whenQ7- carboxynethyloxy 3'

4',5-trinethoxy
ng anhydrlde

nohydrate. It
art i @teny

et hanol 15 olvate was converted i nt/o nonohydr at e
under the sane conditions of 251C, 75% relative

hum dity. However, the nonohydrate of the present

i nventi on_shoned Mo hyRigNE - changey i fdiat) ng t hat

t he nonohydrate of the present invention iI's very

st afll BrcgidhsiondbgdhRave Ny MPresented by above formula 1

according to the present invention is a monohydrate of
7-carboxymethyloxy-3',4’,5-trimethoxy flavone.anhydride
represented by above formula 2 and has similar
pharmaceutical effects to that. Particularly, it. was
described in WO 98/04541 (Korea Patent No. 96-30494)
that 7-carboxymethyloxy-3’,4’,5-trimethoxy
flavone.anhydride has mucus protecting activity for
gastrointestinal tract including the colon. And the
compound of formula 1 of the present invention has also
proved to have mucus protecting activity for
gastrointestinal tract including colon. For example, a
compound of the present invention showed anti-colitic
effect when administered orally or rectally to a
inflammatory bowel disease model induced by

trinitrobenzene sulfonic acid. And also the compound

10
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20 hygroscopicity. Therefore, the nonohydrate conpound
of the present invention enables the netered dose to
keep a specified amount of an active conpound
consistently, which is a great advantage for the
fornmul ated 25 production of a medi cine containing

7- car boxynet hyl oxy- 11 3',4',5-trinethoxy flavone as
an effective ingredient. It is another advantage of

t he compound of the present invention to facilitate
handl i ng and storage of a nedicine containing the
sapP. the TheepeAseAnvieAteBhi FhoWed0 RIPUALTed effect on
synthetic rmethod of

7- clze bpoyapedhghexyid' mdéods tniemietalmexy fl avone of the

- below formula 2 using 3',5,7-tri hydroxy-4'- nethoxy

fl avone-7-ruti noside of the below formula 3 as 10 a
starting material as shown in schene 3. [Schene 3]

HOCH OCFQeOEP@PPBKEdOOFJ e eheyerf pruks GErRceeTding o
FK%ﬁl*ﬁreéEﬁth%%%hggon sﬁowe rea %%&D%%op1c1€y coné&égt

to 7-carboxymethyloxy-3‘,4’,5-trimethoxy
flavone.anhydride did. As explained in experimental
example 1, when 7-carboxymethyloxy-3’,4’,5-trimethoxy
flavone.monohydrate and its corresponding anhydride
were placed under the same conditions (25T, 75%
relative humidity), the weight of the anhydride was
increased by 4.6%, indicating that the anhydride
absorbed moisture to convert into the monohydrate. It
was also observed that a solvate, in particular ethanol
solvate, was converted into monohydrate under the same
conditions of 25C, 75% relative humidity. However,
the monohydrate of the present invention showed no
weight change, indicating that the monohydrate of the
present invention is very stable substance having no
hygroscopicity.

Therefore, the monohydrate compound of the
present invention enables the metered dose to keep a
specified amount of an active compdund consistently,
which is a great advantage for the formulated

production of a medicine containing 7-carboxymethyloxy-

11



O RR~OCCH3 Rr ~O/ I OCH3 OOO\ I \ 0\ OCH3 CH3
nmethyJdating | | ~ a=hal oacetatc / agent on Og3C.0 0
'6 OHO OCH3 Ol ~ 01 ~ OGH3 deprotection H3C-0 02
12 (Werein, R is a carboxyl protecting group
selected froma group consisting of ethyl, nethyl, t-
butyl, benzyl, trichloroethyl and silyl.) 5 The
present invention also provides a preparation nethod
of 7-carboxynet hyl oxy-3',4"', 5- trinethoxy

fl avone. nonohydr at e of the fornula 1
chafa%te51€ﬁﬂwﬂﬁﬁoﬁﬁef&?ﬁ@%%saﬁfa§tFFFFﬁblY%el%%ﬁﬁﬁﬁ?Q§

f f | obt a f th t
T0TFnia. meRkERh CONPRMASRg et BF - SeTERSEn Th The Bohemy
4. in enl!1 e @o Ofagg.{tégcé_lol'{an%ng and storage of a

medicine containing the same.

5
The present invention also provides a synthetic
method of 7-carboxymethyloxy-3',4’,5-trimethoxy flavone
of the below formula 2 using 37,5,7-trihydroxy-4"'-
methoxy flavone-7-rutinoside of the below formula 3 as
10 a starting material as shown in scheme 3.

[Scheme 3]

HO OCH;
0 I,

HJC
H 1. methylatmg

OH O reagent
2. acid

R
B /U\‘ OCH, \OH , O OCH;
° N OCH
- O TOCH; methylatmg . ! II; B
a-haloacetate agent 2

OH O H,C'O O
6

' HOJH O OCH,
——eeer o
deprotection
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contact with a nmedium/ containing water H C HNC ).

H1O 1 The present invention al so provides a
preparati on nethod of

7- car boxymet hyl oxy-3", 4", 5-tri nmet hoxy 15

fl avone. nonohydrate of the formula 1, in which the
conpound of formula 2 obtained fromthe step 4 of the
above schene 3 was just placed under hum dified

at nosphere as shown in the schene 5. [Schene 51 13 o O
HOOCH3 HO- CCH3 | | ~OCH3 Ol of t oCH i left
under humheéreyna3@R? OﬂsZ aSCE;aI@c,lel—I:QroteElagn$re§§mp
i nvention al so provides a preparation nmethod

7- eatkerhethet g oxygBoul’ ¢engistmetchoxfy ethyl, methyl, t-
flavone nohydr at e of the formula 1, which includes 5
t sy rg%n 23lirr FrGhEHecRehpoRd ¢ dr hul a 2
obtained fromthe step 4 of the above schene 3 in
anhydr ous al cohol to give

7- car boryrephyLexy - Snvéhe i ' fg§|3¥8$1des a preparation
method of 7-carboxymethyloxy-3',4’,5-trimethoxy
flavone.monohydrate of the formula 1, which is
characterized by the process of stirring the compound
of formula 2 obtained from the step 4 of the scheme 3

in a medium containing water as shown in the scheme 4.

[Scheme 4]

contact with a mediom

contalning water « H,0
2

The present invention also provides a preparation
method of 7-carboxymethyloxy-3‘,4',5-trimethoxy
flavone.monohydrate of the formula 1, in which the
compound of formula 2 obtained from the step 4 of the
above scheme 3 was just placed under humidified _

atmosphere as shown in the scheme 5.

[Scheme 5]

13
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fl avone. solvate of the fornula |a and |eaving this
solvate of fornula I a under hum di fi ed at nbsphere as
10 shown in the schene 6. (Schene 6] O O HO/ OCH,
HO- OCH O O 1 OCHs OCH3 / , anhydrous al cohol

H Clo 0 HBC OO0 solvent 2 la | eft under humdity O
(HoocH3) OOOCCH3 HC 00 HO 3 Mire precisely, a
preparation nmethod of 7-

car boxynet hyl oxy-3', 4", 5-tri met hoxy

fl avone. nonohydrate 14 according to the present

i nventio represented by formyl & 1, consists of

fol | owimeg “st eps: Ofy dr oxyl woupy of carkpees3d'\ of
3',5,7-trim@beﬂne{—he*y——flavo ° HQsi pe of
fornmula 3 i ver t ed"rMT ™9y met hox up, an

fol | owed bn)c'%lc?d treatment; 2) the pgeseltant comrpeund
is reacted with al pha- hal oacetate in !

The present invention also provides a preparation
method of 7-carboxymethyloxy-3‘,4',5-trimethoxy
flavone.monohydrate of the formula 1, which includes
the step of stirring the compound of formula 2 obtained
from the step 4 of the above scheme 3 in anhydrous
alcohol to give 7-carboxymethyloxy-3’,4’,5-trimethoxy
flavone.solvate of the formula la and leaving this
solvate of formula la under humidified atmosphere as

shown in the scheme 6.

[Scheme 6]
0 [0
Ho/lj OCH, HO /ﬁj OCH,
O]‘lijjil;ah-_—____* ]‘i:jjim;mm
anhydrous alcohol
H,C” L0 0 H,C’O o ® solvent

2 la

| left under humidity

o

"y O

0 0
f,c° ] * 1,0

More precisely, a preparation method of 7-

carboxymethyloxy-3‘,4’,5-trimethoxy flavone.monohydrate
14



10

15

20

25

whi ch carboxyl group is protected; 3) hydroxyl group

of carbon-5 of 7-al kyl oxycar bonyl net hyl oxy- 5- hydr oxy-
3',4" -dinmethoxy flavone of formula 5 is converted into
10 net hoxy group; 4) protecting group of.carboxyl

group is deprotected to give

7- car boxynet hyl oxy-3',4',5- trinmethoxy flavone; and 5)
the resultant compound is contacted with a medi um
containing water or just left under humdified

at nosphere. 15 Anot her preparation method of

7- sachoXimet oyl oxlie Fpreberr t EnBABOKY, represented by
fl avone. nonohydrate of the present invention,

r epPEEEFR ed . bycdrorimtisa df Fohdpwingofstepe: stlepayafoxyl
reacti ng 7-carboxynet hyl oxy-3', 41, 5-tri met hoxy 20

f1 VMR wWih SARYEROYS aPEohdl » 3o YikidiyAroxy -4’ -methoxy

ca nethyl oxy-3',,.4", 5-trinet hoxy flavone. sol vate,
anéP%?%cef'ngyIf“ﬁ:é PadGct STunderhini )él f LBd SAHEGHRSY elnto
Pagtd h o) thod.of 7-. 25

o B gy AR CPOLRN T A it ChrdaniSie: 2) che

f | eyOE: SN AHodin® 145r05ctd® Wgsent hiarlﬁgﬁgiaggtate in
represented by fornula 1, consists of follow ng

stelpich (Brbthylc arpapnds oprésdadd 3)i aiyaeasiedgwbtp of
nmet hyl ati ng reagent in the presence of base to convert

5 FERUA grefip of7 -edkpboxpearminy Inetthyl pxgr 6 uhyd ey -

fol] owed by acid treatnment to prepare a conpound of
3',4'-dimethoxy flavone of formula 5 is converted into
methoxy group; 4) protecting group of, carboxyl group is
deprotected to give 7-carboxymethyloxy-3/,4’,5-
trimethoxy flavone; and 5) the resultant compound is

contacted with a medium containing water or just left

under humidified atmosphere.

Another preparation method of 7-carboxymethyloxy-
3’,4’,5-trimethoxy flavone.monohydrate of the present
invention, represented by formula 1, consists of the
steps of reacting 7-carboxymethyloxy-3’,4’,5-trimethoxy
flavone with anhydrous alcohol to give 7-
carboxymethyloxy-3’,4’,5-trimethoxy flavone.solvate,

and placing the product under humidified atmosphere.

Particularly, the preparation method of 7-

carboxymethyloxy-3’,4',5-trimethoxy flavone.monohydrate

15
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formula 4 (Step 1); (2) The conpound of formula 4 is
reacted in the presence of base with

al pha- hal oacetate in which the 10 carboxyl group is
protected to give a conpound of fornmula 5 (Step 2);
(3) The conmpound of forrmula 5 is reacted with

nmet hyl ati ng reagent to convert hydroxyl group of
carbon-5 into nethoxy group, resulting in a conmpound
of 15 fornula 6 (Step 3); (4) Deprotection of the

COMBPLRoOL LI 45 icP S8 Sl O OB

forggﬂgaé%s(ggegofiowfggisggp .The conpound of formula 2
is stirred ina 20 nedlun1conta|n|ng wat er or pl aced

under humigi tihet oI RPA €of formula 3 is reacted with

7- car boxynet hyl oxy-3', 4", 5-trimet hoxy

f | awsdrievlmbnoby deagenof if othell prdsdsteep5)haden tot eprivert

the conpound of fornmula 2 can be reacted with

anHpoIs lal Sl Phstasadpopt 35t iimtiongnétrhoxas armpn umnd
|ve 7- car boxynet hyl oxy-

Conzf’?r‘llgwt%% \éﬁfﬁ%?(t ¢ EEGBHESREI ot e TSR EN "i‘sCPP?Eﬁund of
q&%qgﬁgd (E %$dif|e§ at nosphere. (St?p }) 5 1n step
3 tri oxy-4' -met hoxy flavone- 7-rutinoside

Of formuk g 3Th§ ESRSLE@H Wol heBBLIWA @1 Y reacted in the
presence of base with alpha-haloacetate in which the
carboxyl group is protected to give a compound of
formula 5 (Step 2);

(3) The compound of formula 5 is reacted with
methylating reagent to convert hydroxyl group of
carbon-5 into methoxy group, resulting in a compound of
formula 6 (Step 3);

(4) Deprotection of the compound of formula 6 is
carried out, resulting in 7-carboxymethyloxy-3’,4’,5-
trimethoxy flavone of formula 2 (Step 4); and

(5) The compound of formula 2 is stirred in a
medium containing water or placed under humidity to
prepare 7-carboxymethyloxy-3’,4’,5-trimethoxy
flavone.monohydrate of formula 1 (step 5).

In step 5, the compound of formula 2 can be
reacted with anhydrous alcohol instead of stirring in

a medium containing water to give 7-carboxymethyloxy-
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reagent in a solvent in the presence of base,
resulting in the conversion of hydroxyl group of
carbon-3' into nethoxy group, leading to the
preparation of 5,7- 10 di hydroxy-3', 41-di met hoxy
flavone-7-rutinoside. At this tinme, a reaction sol vent
has to be an aprotic solvent that cannot dissociate
pol ar proton selected froma group consisting of

di met hyl f ormam de, di net hyl sul f oxi de and acet one.
Base is selected froma 15 group consisting of

pod assi \BRtodineahake, SAdiveme .ByUvaKEde, wBQEASSIIWM then
hydr oxi de and sodi um car bonat e. thhylating r eagent

c dnl areed alrgisire ufni A e r aupospiesi.st i ng of net hyl
iodide (CH3l) and dinethyl sulfate ((CH3) 2SO4)
Reaction tenperature is OC - 150C, and 20 nore
preferﬁglﬁ OC.: 901C. The product obtained fromthe
above meth§Pating can be used as it is without

further IRY ré.c fei#ag a!l.t i ol S Cﬁ— tr’izqgggréﬁqgll i Z?ﬁjécgpy 0£ lavone-

silica gel et ogr'aphy. ton

prepafdid i et Himtike 3 2B PEESEN g | Pyt {ng%%g\?ing

nore reactive hydroxyl group of 17 carbon-3

t hatagentcdmbaen sb10ént of it HrafenceoBY¥ebh8d, | AESulting
met hoxy group. The old nethod for preparing the
covpourel obnversidra Jdf rlegdraes agispacicf ceapbiEEntidtn
handl e the pressure caused fromthe 5 nethylation

( ARPxY7 69K oRRI chleadimer f pnethe n nepsedtion of 5,7-

dihydroxy-3’,4‘-dimethoxy flavone-7-rutinoside.

At this time, a reaction solvent has to be an
aprotic solvent that cannot dissociate polar proton
selected from a group consisting of dimethylformamide,
dimethylsulfoxide and acetone. Base is selected from a
group consisting of ©potassium carbonate, sodium
hydroxide, potassium hydroxide and sodium carbonate.
Methylating reagent can be selected from a group
consisting of methyl iodide (CH:I) and dimethyl sulfate
((CH3)280,) . Reaction temperature is 0C ~ 150C, and
more preferably 0C ~ 90TC.

The product obtained from the -above methylating
can be used as it is without further purification such
as crystallization or silica gel chromatography.

According to the preparation method of the

present invention, the more reactive hydroxyl group of
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vessel for a long tine to convert both hydroxyl group
i nto met hoxy group. But, the preparation nethod of the
present invention enables nethyl ation under
atnospheric pressure in high yield (82%. 10
Secondly, the crude conpound obtai ned above is
treated with acid in a solvent to give 5, 7-di hydr oxy-
3',4" -dinmethoxy flavone of fornmula 4. At this tinme, a
reaction solvent can be selected 15 froma group
con3|§t S of di methyl f ormam de, tetrahydrofuran,

c

aqUiés ohtFe ¥Rt i Bh Fraikames. Of-ly TGy | @ was
RS Sr il LARERY, SRR Bl RSB

Reaction tenperature 1's

2)p&@p§E§ﬁgzthé EofbbyE Q- égrﬁ%ladHWQEQRﬁ E|§V98801a1

of formula 4 is reacted wth al pha- haloacetate
whieginipaehexyto grigapilies phet eptedshire a &alawent flramt hehe
25 presence of base, to prepare 7- 18

al IgbxyehidonyYietdy| d&y) Swhich oxy - Berforuedreihoxyosed
flavone_ of formula 5. At this tinme, a reaction solvent

i s VERSSPr 6PFc @ domdetimende CORNSELdPSsBchaEEoppl agroup

DFQBQQ %ggﬂoxy group. But, the preparation method of the
present invention enables methylation under atmospheric

pressure in high yield (82%).

Secondly, the crude compound obtained above is
treated with acid in a solvent to give 5,7-dihydroxy-
3’ ,4'-dimethoxy flavone of formula 4.

At this time, a reaction solvent can be selected
from a group consisting of dimethylformamide,
tetrahydrofuran, aqueous alcoholic solution or water.
Hydrochloric acid or sulfuric acid can be used for acid
treatment. Reaction temperature is preferably 0T -~

100TC.

(Step 2)

In step 2, 5,7-dihydroxy-3‘,4’'-dimethoxy flavone
of formula 4 is reacted with alpha-haloacetate in
which carboxyl group is protected in a solvent in the

presence of base, to prepare 7-

18
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5 di net hyl f or mam de, di net hyl sul f oxi de or acetone.
Base is selected froma group consisting of inorganic
base such as potassium carbonate, sodi um hydroxi de,
pot assi um hydr oxi de and sodi um car bonate; al coholic
metal salt such as sodi um net hoxi de and sodi um 10

et hoxi de; al kaline netal hydride such as sodi um

hydri de; and al kaline earth nmetal hydride such as

cal cium hydride, and is preferred to be one of

pot assi um car bonat e, sodi um hydroxi de, potassi um

hyail loi ey cairboagl HEL BRL SRR -y Aoxg-Bhaz ok sacet abpe 15

havi ng a carboxyl group protector - 6COCH2 X, herei n

R flavatehydf, fioetnyk, 5t-butyl, benzyl, trichl oroethyl

or silxl group, and X is chlorine, brom ne or

i odi ne) At &t biggazergeet iomt Bplvenbniac etmt @postic
onpacetate i s preferably used. 20 (Step 3) -

Hgﬁ%%’%,b%?ﬂ% EERPEinFictsocdAlgl £T e prakerd sught fns
e 0 RSRGERL LOSPRYELL OO SO e
9 SR L o T R e
sasch pr ageduper aSsHascr cReHohdt &} eP sbdium  hydroxide,
potassium hydroxide and sodium carbonate; alcoholic
metal salt such as sodium methoxide and sodium
ethoxide; alkaline metal hydride such as sodium
hydride; and alkaline earth metal hydride such as
calcium hydride, and is preferred to be one of
potassium carbonate, sodium hydroxide, potassium
hydroxide or sodium carbonate. As alpha-haloacetate
having a carboxyl group protector (R'-OCOCH,X, herein
R’ is ethyl, methyl, t-butyl, benzyl, trichloroethyl or.
silyl group, and X is chlorine, bromine or iodine),
ethyl bromoacetate, methyl bromoacétate or t-butyl

bromoacetate is preferably used.

(Step 3)
In step 3, the compound of formula 5 is reacted
with methylating reagent to convert hydroxyl group of

carbon-5 into methoxyl group to give 7-
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5 The conpound obtai ned fromthe nethylation can be
used for the next reaction as it is without a
purification process such as recrystallization or
silica gel colum chromatography. 10 (Step 4) In step
4, the conmpound of fornmula 6 is deprotected to give
7- car boxynet hyl oxy-3',4' ,5- trinethoxy flavone of
formula 2. Deprotection procedure of reaction
condition is 15 different depending on the

characteristi S a protectln gr.ou
car%ﬁwowsaﬁoaﬁwmhﬂc%auné o CF iRy Hone”or
ex in cases that a protecting group is et hyl or
nmet hyl, f%e conmpound is treated with acid or alkal

aqueous @RIyt RRLhNG: 18y 20scagesréhadaa BYOt @bl ngsame
group is benzyl group, the conpound is treated wth

hy ds:agemiuaemaspieseribed high gepsence of pal | adi um

catal yst. When the protecting group is t-butyl,

benzyl ofhsi¢ghpgrolimbtaiaedofpounthe i methktaibrnidam be
acid, and when the protecting group is 20

trneffﬁdor d&hy[ther haexbnpsaAatien t rast eF witsh Mifdaus 2

th f id 51 t :
U Brhest s SBFR) ofp | | RO TR i Rtion  ox

Cor‘éﬁl@a”%ewa’cgiuﬁﬁ St dmdtUiRLplym dity to

(Step 4)

In step 4, the compound of formula 6 is
deprotected to give 7-carboxymethyloxy-3/,4’,5-
trimethoxy flavone of formula 2.

Deprotection procedure of reaction condition is
different depending on the characteristics of R’ which
is a protecting group for carboxyl group of the
compound of formula 6. For example, in cases that a
protecting group is ethyl or methyl, the compound is
treated with acid or alkali aqueous solution, and in
cases that a protecting group is benzyl group, the
compound is treated with hydrogen atmosphere in the
presence of palladium catalyst. When the protecting
group is t-butyl, benzyl or silyl group, the compound

is treated with acid, and when the protecting group is
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gi ve 7-carboxynet hyl oxy-3',4"',5-tri met hoxy

fl avone. nonohydrate of fornmula 1. Al so, the conpound
of formula 2 is reacted with 10 anhydrous al cohol to
prepare 7-carboxynet hyl oxy- 3',4',5-tri methoxy

fl avone. sol vate, which. is then placed under
hum di fi ed at nosphere to give 7- .

car boxynet hyl oxy-3',4',5-tri met hoxy

fl avone. nonohydrate of formula 1. 15 Ethanol or
acetone is used as a nmediumcontaining water. The
crygiahSoddtyled tie SE6Rpdu €ist ithle8delN widUELUR: in
medi um resulting in 7-carboxynet hyl oxy-

3' the, pregemet dxyacfiBavone. nonohydrat €. As anhydr ous
al cohol is ethanol preferred. It is 20 also possible
to | eave anhydride or solvate under humdified

at nosphere to _gi ve 7-carboxynet hyl oxy-
31,41,5-@#??e?%0xy fl avone. nonohydrate The preparation

nmet hod f.or 7-carboxynet hyl oxy-. 25 3.,4' ,5-tripethox
fl avone.I?ranso eg)dr%)(t :%b? ?%ﬁpoﬁ%ﬁéﬂse?ﬁ f‘%‘im%ﬂ/e%t?'%nsukfre.d
regyces o) f al es| LN
R R e L S L

fogiuka 3, which is7easihbyxphiahpehhe 1 am BatyifetndRy
a basic skeleton for the target conpound. The 5

pr Epavane mometyldrdtacesr foragui® 1he present invention
unl i ke the method described in Korea Patent No. 99-

Also, the compound of formula 2 is reacted with
anhydrous alcohol to prepare 7-carboxymethyloxy-
3',4' ,5-trimethoxy flavone.solvate, | which. is then
placed under humidified atmosphere to give 7-
.carboxymethyloxy-3’,4’,5-trimethoxy flavone.monohydrate
of formula 1.

Ethanol or acetone is used as a medium containing
water. The crystals obtained in step 4 are stirred in
aqueous  medium, resulting 1in  7-carboxymethyloxy-
3’,4',5-trimethoxy flavone.monohydrate.

As anhydrous alcohol is ethanol preferred. It is
also possible to leave anhydride or solvate under

humidified atmosphere to give 7-carboxymethyloxy-

3’,4',5-trimethoxy flavone.monohydrate

The preparation method for 7;carboxymethyloxy—

37,4',5-trimethoxy flavone.monohydrate of the present

21



10

15

20

25

41205, methylation of the conmpound of fornmula 3 is
carried out under normal pressure and w thout specia
purification procedure such as re-crystallization or

10 chromat ography. Thus, the preparation nethod
according to the present invention does not need a
special equipnent to control the pressure and
facilitates mass- production under mld condition, so
that it is of wutility value. 15 The present invention
al so provides a pharmaceutical conpositiaon containingy

7- OHERSLPRe MRFNERS - SRS 410mT (F14RY ok total synthesis

fl . hydr at t by f I . .
e TP LS SRR FTLE AR s
co 'HPsfc'jfnﬂﬁ & Oﬂt AhHH A1 541 eea&iqry)oéﬁ’tdaiqabtﬂée USRS ¢l ure .

invention as an effective 1ngredient shows the mucus
Nerdy ape Bholectding ekldhector anthantdaxeeki t E6meddRCL . The
it can be effectively used for the protection of
gagirepiaragdbnnalethpdchceocd it nge t tiee 25regdon anerithien,
treatnment of gastrointestinal diseases as 22 well. In
pardilddfearthe t mefhoge dgsenibhed pist deayspe Baent No. 99-
preventive agent for gastritis, | cer

astrjc \ .
Ul A2 v MERRTAA S ol Gt OB, ¢of 5 Tormula 3 ds
[ Ccaa[rq:%weg%ylcr?ﬁ( 3 r}o4rtnha - LR I:Jc%.xyand without sk})aecial
f 1 avone. nmono yarate o e present 1 nvention can be
purification procedure such as re-crystallization ox
chromatography. Thus, the preparation method according
to the present invention does not need a special
equipment to control the pressure and facilitates mass-

production under mild condition, so that it 1is of

utility value.

The present invention also provides a
pharmaceutical composition containing 7-
carboxymethyloxy-3’,4’,5-trimethoxy flavone.monohydrate
represented by formula 1 as an effective ingredient.
Since a pharmaceéutical composition containing the
compound of the present invention as an effective
ingredient shows the mucus membrane protecting effect
and anti-colitic effect, it can be effectively used for
the protection of gastrointestinal tract including the

colon and the treatment of gastrointestinal diseases as
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adm ni stered through various routes for effective
dosage. The conposition of the present invention

addi tionally includes pharmaceutically acceptable 10
carriers. Mre precisely, any pharmaceutically
acceptable carrier for the infornmed fornulation such

as sterilized solution, tablet, granule, capsule,
suspensi on, syrup, suppository and enenma can be used
for the conposition. In general carriers can include

15 diluents such as starch, mlk, sugar, specific
cl@y¥ii, g?ﬁaPhgtléﬁ 'C é“%éh 5@'8 eaegstggégegiiVe and

gum glycol's or ot Thformed ditaen

flpr@vémglv@geatg%ntcolﬁwf_« ng?ageﬂtyss angh NG uicer,
conponents can be also included. The conmposi tion

conteematnigre’ R0 icdshoapaethyhoxy/ -B setiseh-t ri met hoxy

fl avone. nonohydrate as an effective i-ngredi ent can be
adm nistrated by the fornulations of oral dosage

form injection, suppository and enema, but not

al ways [7i-watrbdxyhetiey Toxy -Rar,i'¢8l-akiet hbLy conposi ti on
can be prepared for oral 25 or intravenous

adfl avene aranshyisratexiofy wheh merserd | ynvédtisedcan be
flléers extenders bi nders, wetting agents.,

di 3PPt RSy atg*éﬁwgh dVPHAALS sHeHteds Eorfacffmetive

Solid f | at f I
PR Pt Bhe “arhoghape phl en gt ouderier

Ca&&&’:’.tefbna-&ri?se Eln%%ligsf or Sl A QR 1¥aq 189" ©PELES L1 6

m Xi ng onée o
carriers. More precisely, any pharmaceutically

acceptable carrier for the informed formulation such as
sterilized solution, tablet, granule, capsule,
suspension, syrup, suppository and enema can be used
for the composition. In general carriers can include
diluents such as starch, milk, sugar, specific clay,
gelatin, stearic acid, talc, vegetable oil, gum,
glycols or other informed diluents. And flavoring
agents, coloring additives and other components can be
also included. The composition containing 7-
carboxymethyloxy-3',4"',5-trimethoxy flavone.monohydrate
as an effective ingredient can be administrated by the
formulations of oral dosage form, injection,
suppository and enema, but not always limited thereto.
Particularly, the composition can be prepared for oral

or intravenous administration by mixing with generally
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sui tabl e exci pi ents such as starch, cal cium carbonate,
sucrose or |actose, gelatin, etc. Except for the
sinpl e excipients, lubricants, for exanpl e nagnesi um
Stearate, talc, etc, can be used. Liquid formnulations
O 10 for oral adm nistration are suspensions,

sol utions, emrul sions and syrups, and the above
mentioned fornulations can contain various excipients
such as metting agents sweet eners, aromatics and

pr eseryatd v %@ hops to eﬂ‘ffa"y “;ds' )l Snts,

di luents su er an |qU|d par

Fordﬂﬂlﬁ\lttleg@%tﬁﬁ@ hBLREY ENQLS Y TR aat% @bﬁﬁa%tant or

sterilized aqueous sol utions, water-ins

exayuiigiear . suspenai 66 8muBIeH SHONor SAHH0 SA A 1@% r@f ion
enema. Water insoluble excipients and suspensi ons can
20 aamnttaibdetien adﬁltidmsuknqIm@waetbvandoaapuumbsu These
conpound prop¥lene gl ycol, polyethylene glycol,
ve@%t dogmulp; Fi-REB| P¥E BFFPa¥ ebyapisingt gpe| pkemore

eth etc ositories can cont in

KReRE, Frerigtfee S%%l?mao%n% %Ifc}?:'or&?g]tﬁfd’é“ carbonate,
vv| tsqml Weghn 6 acao aur
butter, segl%%eﬁ%ﬁ!g%latl ) etc. Tﬁe effeg#%%éédégnj Eﬂe
of élh@l@or@ﬂﬁﬁﬂé?ﬁs()f 1081 Riegent £ bV eRbiiBie CaR %81Hm

deternmi ned according to weight, 5 age, gender, hea

corstiebirane, dtel ¢, adhtpi safiabé Oised. Liquid formulations
for oral administration are suspensions, solutions,
emulsions and syrups, and the above mentioned
formulations can contain various excipients such as
wetting agents, sweeteners, aromatics and preservatives

in addition to generally used simple diluents such as

water and liquid paraffin.

Formulations for intravenous administration are
sterilized agqueous solutions, water-insoluble
excipients, suspensions, emulsions, suppositories or
enema. Water insoluble excipients and suspensions ca.n
contain, in addition to the active compound or
compounds, propylene glycol, polyethylene glycol,
vegetable oil 1like olive o0il, injectable ester like
ethylolate, etc. Suppositories can contain, in

addition to the active compound or compounds, witepsol,
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frequency, adm nistration nethod, excretion and
severity of a disease. In general, the effective dose
of the conmpound is preferably 1 - 1000 ng/kg and is
adm nistered 1 - 3 tinmes a day. The exact dosage, 10
adm ni stration nmethod and dosing frequency can be
determ ned by the characteristics of a pharnaceutica
form [Mde for Invention] 15 The nol ecul ar structure
of conpound of the present invention are confirmed by
infrared spectroscopy, W spectroscopy, nuclear

Magactddol M € IRRIMCE 6INECIHLRAB0PYut BBSS SPEGH{RMEbhYter,
therno gravinetric analysis (TGA), and the conpari son

beglwemrol2@eilheanet ecal val ue of el enental anal ysis of
a conmpound and experinental value of it. Practica
and pr eSbat |af figcsfiver atbsadeoddebhe compbhétporserft the

invention are illustrative as shown in the follow ng
EEFASY WIREFePn FRnvpe | defecapmes: peceadpngt hat weight,

those skilled int art, qQn consideration_of this 25
o S8 0e SPBeEH sy R o derfiaiPhns Shitq npROIBISHTas fon
Wi Al sSpi Ll s Ak of resent invention

B L L
f | senpne gy REr @it R oS .ep I h) general, the effective dose

5, 7-di hydroxy- 31, 4' -di met hoxy fl avone
of the compound is preferably 1 ~ 1000 mg/kg and is

administered 1 ~ 3 times a day. The exact dosage,
administration wmethod and dosing frequency can be

determined by the characteristics of a pharmaceutical

form.

[Mode for Invention]

The molecular structure of compound of the
present invention are confirmed by infrared
spectroscopy, uv spectroscopy, nuclear magnetic
resonance spectroscopy, mass  spectrometry, thermo
gravimetric analysis (TGA), and the comparison between
theoretical value of elemental analysis of a compound
and experimental value of it.

Practical and presently preferred embodiments of
the present invention are illustrative as shown in the
following Examples. However, it will be appreciated

that those skilled in the art, on consideration of this
25
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1 kg of 3',5,7-trihydroxy-4'-nethoxy flavone-7-
rutinoside and 454 g of potassium carbonate were

di ssol ved in dinmethyl formam de at | oC, which was 10
heated and stirred at 90C for 8 hours. The reaction
sol ution was cooled to roomtenperature. To the

sol ution was added 1 kg of iodonethane, followed by
stirring at roomtenperature for 12 hours. Upon
conpleting the reaction, 50 L of m xed sol ution of 15

cetate and dichloro ane (3:2) s added
thé%ﬁ? OSHYE ' r B t Ssol'd f T RNOTSY | P%@d *WﬂrQX?mentS

m nut t ; I e g
of %ﬁotﬁ%ff‘%%r SERFLE 4R Etork Br- ol HFLIGND L ARhe S
solid, followed by heating to reflux at 65C for 8 20
hours. The reaction nixture was cool ed down to room

tenperatuy itated solid weie cpllected
f||trat|oﬁxgﬁ%rmaéﬁe f?1§¥ﬂ§ ﬂ°§ﬁoént£ofg %%xy

to give a desired conpound (yellow solid, 426 g,

yi e¢ thvorfi2 YbnoRPardt NVR (DVSO-d6, 400 MHz) : 5 3.833
(s, 3H , 3.862 (s, 3H), 6.18(d, 1H), 6.49(d, 1H),
6.93(s, 1H), 7.08(d, 1H), 7.52(d, 1H), 7.63(dd, 1H
10. 82( s, ($tpp 12 .B8(-slihiyHyrokR-8 KBt ) -dinkfIoxyl5%8vone 1l
5 (Step 2) 7-t-butyl oxycarbonyl net hyl oxy-5- hydr oxy-

1 kg of 3’,5,7-trihydroxy-4’'-methoxy £flavone-7-

rutinoside and 454 g of potassium carbonate were
dissolved in dimethylformamide at 10T, which was
heated and stirred at 90C for 8 hours. The reaction
solution was cooled to room temperature. To the
solution was added 1 kg of iodomethane, followed by
stirring at room temperature for 12 hours. Upon
completing the reaction, 50 L of mwmixed solution of
ethyl acetate and dichloromethane (3:2) was added
thereto. The resultant solution waé stirred for 30
minutes and then filtered. 5.2 L of methanol and 5 kg
of conc. hydrochloric acid were added to the filtered
solid, followed by heating to reflux at 65C for 8
hours. The reaction mixture was cooled down to room
temperature. The precipitated solid were collected by
filtration and washed with a small amount of methanol
to give a desired compound (yellow solid, 426 g, yield:

82%) .
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3,4 -dinethoxy flavone 425 g of the conpound
prepared in the above step 1 was dissolved in 4 L of
di met hyl formam de. To the 10 solution was added 243 ¢
of potassium carbonate and 258 g of t-butyl
bronpacetate at roomtenperature. The resultant
solution was stirred at roomtenperature for 5 hours.
Upon conpl etion of the reaction, water was added and
extracted wth ethyl acetate. The organic 15 | ayer was
washed successively with water, brine and dried over
anhydr odn Smdi UpMso! d 3t @00 T S VEH3 IS 3&#%\36@6@!5,
evapor ation under reduced pressure. The m xed
soBHhoﬁ b9 (&t H) ;abetat(d, abd) hexagie(<(,vaHIne 7.0at(dp H),
: % was added to the residue, followed by 20
stl 7 rP?F: ]#?e'n BRdI8r 0¥t YRS déled 1By 88 (s, 1H)
filtrati i v et coppound (567 g, yield:
98%) 27 goffsgfug{ #OE™MHz) : 61.45 (s, 9H)
3.84 (s, SFD , 3.86(s, 3H), 4.81(s, 2H), 6.34(d, 1H,
6.77(d, 1H), 7.02(s, 1H), 7.10(d, 1H), 7.55(d, 1H),
7.67(dd,, 1 5 (Step 3
7-t - but WS anhonylmethylopgibhhygroxy-
flavone 330 ¢ of the conmpound prepared in the above
step 21V ssolved in 6 L of
'§ é¥HH% ot g30 C C. To the solution was

added 426 g of ot assi um
25 the compound prepared in the above step

1 was dissolved in 4 L of dimethylformamide. To the
solution was added 243 g of potassium carbonate and 258
g of t-butyl bromoacetate at room temperature. The
resultant solution was stirred at room temperature for
5 hours. Upon completion of the reaction, water was
added and extracted with ethyl acetate. | The organic
layer was washed successively with water, brine and
dried over anhydrous sodium sulfate. The solvent was.
removed by evaporation under reduced pressure. The
mixed solution of ethyl acetate and hexane (volume
ratio = 1 : 3) was added to the residue, followed by
stirring. Then, the product was collected by

filtration to give a target compound (567 g, yield:
98%) .

27



10

15

20

10 carbonate, followed by stirring for 3 hours. The
reacti on solution was cooled to roomtenperature, 330
g of iodonethane was slowly added, and stirred for
1.7 hours. Upon conpleting the reaction, water was
added and extraction was perforned with an excess
anount of 15 ethyl acetate. The organic | ayer was
washed with water , brine, and dried over anhydrous
sodi um sul fate. The solvent was stripped of f under

reduced pressure. 3 L of ethyl acetate was added to
t he prodUteBRsdPM§O-d¢ol40MEL b P LlsfPiFi ngit FF4x 3H)/

for ur d cqo 20 . down room tenperatyre.
pr 03d'u]Bcétq(%Wasﬁg)o’l | gc%ggs by 29‘? ARG t{oI%g’l ve g g-e![?ﬁ '
corpyind (324 9v . Ybehd:1m95%.55'(H DMVEGY 46, 4

Mz) 51.4?}(& 9H§3, 342 (s, %H)%’(s. 83(§?j3l—|)@l?
3.86(s, 3H), 4.82(s, 2H), 6.51(d, 1H), 28 J 6.76(s,
i1H), 6.81(d, 1H), 7.08(d, 1H), 7.49(d, 1H), 7.60(dd,
gr')avg ﬁtee 7- SAT boxy MBI QX3 oftyi Re L Al JTBEHNOXY 405
step 3 and 172 g of p-toluene sulfonic acid were
addesh ded hbxyl £0hvbhe m xture of chl oroform and tol uene
(1:1 v/v), which was heated to reflux for 3 hours and

then COOE?Q g of the compound prepared in the above step

2 was completely dissolved in 6 L of dimethylformamide
at 30C. To the solution was added 426 g of potassium
carbonate, followed by stirring for 3 hours. The
reaction solution was cooled to room temperature, 330 g
of iodomethane was slowly added, and stirred for 17
hours. Upon completing the reaction, water was added
and extraction was performed with an excess amount of
ethyl acetate. The organic layer was washed with
water , brine, and dried over anhydrous sodium sulfate.
The solvent wasg stripped off under reduced pressure. 3
L of ethyl acetate was added to thé produced solid,
followed by stirring at reflux for 1 hour and cooled
down to room temperature. The product was collected by
filtration to give a target compound (324 g, vyield:
95%) .

'H NMR (DMSO-dg, 400Mk): 51.45(s, 9H), 3.82(s, 3H),

3.83(s, 3H), 3.86(s, 3H), 4.82(s, 2H), 6.51(d, 1H),
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10 down to roomtenperature. The product was coll ected
by filtration, washed with water and acetone, and
dried. The dried crystals were triturated in 8 L of

m xed solution of chloroformand nethanol (3:1 v/v)
for further stirring at roomtenperature for 2 hours.
The 15 washi ng process was repeated one nore tine. 220
g of target compound was obtained (yield: 95%. 'H
NVR (DMSO-d6, 400 ML1z) : 53.82(s, 3H), 3.83(s, 3H
3.86(s, 3H), 4.85(s, 2H), 6.52(d, 1H), 6.77(s, 1H

6. 8566 (s LHa) 7- Q8 (aLH) 1uy7, 5 H) 117, 654 dgb (g 20
1H), 1%. 15 (%)r S, 1I—i)d1(8%%)p 5)9(68(& 18] 5&d459(d, 1H) .
7- gasb oy eyl oxy-3', 4", 5-tri met hoxy

fal vone. nonohydrate 29 L 220 g of the conpound _
prepared in the above step 4-1 was added to 4 L of 95%
et hanol, and stirred for 4 hours. Thé precipitated

prduct v@sebi | tey ed 7L%agb¥§}cg%tﬁ§_{c9§;—ﬁQ@Q%UQrﬁggéhgxz
yield: 98% . 5 IH ) . . ;
3H) , 3.83 (s, 3H , 3.86(s, 3H), 4.85(s, 2H),

6. 52¢dond H), 6.77(s, 1H), 6.85(d, 1H), 7.08(d, 1H)
7.50(d, 1H), 7.65(dd, 1H), 13.15 (br s, 1H) El enental

anal ysi 95661¢ Hre @l i&RlpotidhUerbparda 4140 thk ébgggﬁstep

3 and 172 g of p-toluene sulfonic acid were added to 1

L of the mixture of chloroform and toluene (1:1 v/v),
which was heated to reflux for 3 hours and then cooled
down to room temperature. The product was collected by
filtration, washed with water and acetone, and dried.
The dried crystals were triturated in 8 L of mixed
solution of chloroform and methanol (3:1 v/v) for
further stirring at room temperature for 2 hours. The
washing process was repeated one more time. 220 g of
target compound was obtained (yield: 55%).

'H NMR (DMSO-ds, 400 ME): 53.82(s, 3H), 3.83(s, 3H),
3.86(s, 3H), 4.85(s, 2H), 6.52(d, 1H), 6.77(s, 1H),
6.85(d, 1H), 7.08(d, 1H), 7.50(d, 1H), 7.65(4d,

1H), 13.15 (br s, 1H)

(Step 5) 7-carboxymethyloxy-3',4"',5-trimethoxy

falvone.monohydrate
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Experimental value C 59.46% H:. 4.85% Therno
gravinetric analysis (TGA) (see FIG 1) <Exanple 2>
7- car boxynet hyl oxy-31, 4" ,5-trinmethoxy 15

fl avone. nonohydrate (Step 1)

5, 7-di hydroxy-3',4' -di met hoxy flavone A target
conpound was prepared by the sane S procedure as
described in the above step 1 of exanple 1. 20 (Step
2) 7-ethyl oxycarbonyl met h | oxy-5-hydroxy-

3,4 -di h fl.avone 325 of the cq nd prepared
e w02 o8 Kde RS O s e S, Yeg BLTRALEE,
di ngthyl for 1;d t 0 -on

G G MR o, To B2 230 SQAIIT" AR Bedpded 14

br apRAGet atrBe abré O0H ¢ LTREMHHIUSL, wa\éhifqhta@édswggqe a
for 6 hours. After conpletion of the reaction, the

r eacirigent Bbxponed W adgdedikeadt heswl xed 5 sol ution of
ethyl acetate and hexane (1:1 v/v) . The resultant
solid wa'l oBIRl doMed-@y, faolotMiati 6R. andst ha) , FuB3i(s, 3H),
8.25 L of dichloronethane, and heated to ref |ux

foP'§§(ﬁPnd¥QS: 4h&° 531 uefdn Wh§zd§oléﬁ”domﬁ'?ﬁ(sfggﬁ?'
Ayl g e G B a0

concentr at ed under uced préssur
trifyrated {H g,yrixedpgol ution of ethyl acetate and

hexane (1:1 v/v). The product was filtered and dried

to give @dmdrgel]l coapodnd: (401 g, yield: 97%.
Theoretical value C: 59.41%, H: 4.99%;
Experimental value C: 59.46%, H: 4.85%

Thermo gravimetric analysis (TGA) (see FIG. 1)

<Example 2> 7-carboxymethyloxy-3',4',5-trimethoxy
flavone.monohydrate

(Step 1) 5,7-dihydroxy-3',4'-dimethoxy flavone

A target compound was prepared by the same

procedure as described in the above step 1 of example 1.

(Step 2) 7-ethyloxycarbonylmethyloxy-5-hydroxy-

3',4"'-dimethoxy flavone

325 g of the compound prepared in the above step

1 was dissolved in 3.3 L of dimethylformamide. To the
30
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""H NWR (DMSO-d6, 400 MPz) : 51.22 (t; 3H) , 3.84 (s,
3H) , 15 3.87(s, 3H), 4.18(q, 2H), 4.93 (s, 2H),
6.39(d, 1H), 6.83(d, 1H), 7.04(s, 1H), 7.12(d, 1H),
7.57(d, 1H), 7.69(d, 1H) S (Step 3)

7- et hyl oxycar bonyl net hyl oxy-3',4',5- 20 trinethoxy
flavone 210 g of the conpound prepared in the above
step 2 and 575 g of potassium carbonate were added to
6 L of acetone, followed by stirring at room
tenperature for 3 hours. To the m xture was slowy

adgetubfod WEref agddadnhet ylosubbelSai@hdcbrad,fedd Oang
ref lux at 56C for 17 hours. Upon conpleting the

reastionmlt bE sethyfi OBr¥ASacEOA £d 80WLIR EeAPRkrature,

tenperature, to which dichloronethane was added,

f ovhdvle vy $4inred dgrovehobrseel |Hﬁ:epad:omﬁﬂtetﬁ.ohtoﬁt ghe
was washed successively with water, brine, and dried

ovER2GRr otlee sB%i‘T“Eﬁﬂ%rhlmla?ffélre AP caidecht Fat B umiRsed

T N TR A SRR S LR
Thfeé@ii’:gﬂ@ns%i;dcggée%oq \Q’gtg S/ rf)lofgxt g:g%glr then

filtered and dri ed ace was a

preduced §0bs d M@'&fbﬂﬁ%oﬁéth%%@ abng' ﬁgheédaeo%éfllux
for 2 hours. The solution was cool'ed down to room
t enperfatrurad hihiteseed anige dsbBdtidhewas cooled down to
room temperature, filtered over celite pad, and
concentrated under reduced pressure. The residue was
triturated in a mixed solution of ethyl acetate and
hexane (1:1 v/v). The product was filtered and dried
to give a target compound (401 g, yield: 97%).
'H NMR (DMSO-dg, 400 ME): 81.22(t;, 3H), 3.84(s, 3H),
3.87(s, 3H), 4.18(q, 2H), 4.93(8,. 2H), 6.39(d, 1H),
6.83(d, 1H), 7.04(s, 1H), 7.12(d, 1H), 7.57(d, 1H),

7.69(d, 1H)

(Step 3) 7-ethyloxycarbonylmethyloxy-3',4!',5-

trimethoxy flavone

210 g of the compound prepared in the above step
2 and 575 g of potassium carbonate were added to 6 L of
acetone, followed by stirring at room temperature for 3

hours. To the mixture was slowly added 54.1 md of
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menti oned processes were repeated once again to give a
15 target conpound (220 g, yield: 960). '""H NWR
(DMSO-d6, 400 Mz) : 51. 32 (t, 3H , 3.93 (s, 3H) ,
3.94(s, 3H), 3.96(s, 3H), 4 .31 (g, 2H), 4 .71 (s,

2H), 6.47(d, 1H), 6.59(d, 1H), 6.94(d, 1H), 7.24(s,
1H), 7.28(d, 1H), 7.47(dd, 1H) 20 (Step 4)

7- car bonyl net hyl oxy-31, 41, 5-trimethoxy flavone 165 g
of the conmpound prepared in the above step 3 was

di ssol ved in 800 nt of tetrahydrofuran. To the 32

r eaEANIYdo| th itk ewa srsld de t8 00 tiep BsfE 11N afo i@ for 17

hy [de | ution, -apnd _heated to ref | for 2 hours.
The ST It Oea B A startin e b i 108 Vs

tenpsgiidir e, g then ethyly aceée%‘@%%r%dded b0 tgﬁ‘-.i%h

reaction solution and the organic | ayer Was renove

Thed phf1airea@ cwaher Wadyeladeas washedew 1y etiWering over
acetate, and acidified wth 1 N hydrochloric aci

aquetiige geildut | Geatf iltrab€. wdhewpsbeldicstlc ceysitvally with
were filtered and dried, followed by washing with
watEteind Prd ngoettdie ArtRE RESHedanBYYEPas sSofkun dryldgte,

agai n, and added to 8_L of m xed sol ution_of
c%lad}dofcgf’rﬁeé‘%ﬁa%ﬁgt Hador TefUCss Bresesronethhyresultant

st iécgliil?ig \@Js 5 ir¥ efpﬁrgé uegteh);loracaeg]a l‘ér,s'an@estvn\far%%idn%t
processes were
reflux for 2 hours. The solution was cooled down to
room temperature, filtered and dried. 2 1. of acetone
was added to the produced solid, which was stirred at
reflux at 56C for 2 hours. The solution was cooled
down to room temperature, filtered and dried. The
mentioned processes were repeated once again to give a
target compound (220 g, yield: 96%).
'H NMR (DMSO-d¢, 400 ME): 81.32(t, 3H), 3.93(s, 3H),
3.94(s, 3H), 3.96(s, 3H), 4.31(g, 2H), 4.71(s, 2H),
6.47(d, 1H), 6.59(d, 1H), 6.94(d, 1H), 7.24(s, 1H),

7.28(d, 1H), 7.47(dd, 1H)

(Step 4) 7-carbonylmethyloxy-3',4',S5-trimethoxy

flavone

165 g of the compound prepared in the above step

3 was dissolved in 800 m{ of tetrahydrofuran. To the
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repeated once again and dried to give a target
conpound 15 (152 g, yield 99%. ' ' H NVWR (DMSO d6,
400 53.82 (s, 3H) , 3.83 (s, 3H , 3.86(s, 3H),
4.85(s, 2H), 6.52(d, 1H), 6.77(s, 1H), 6.85(d, 1H),
7.08(d, 1H), 7.50(d, 1H), 7.65(dd, 1H), 13.15(br s,
1H) 20 (Step 5 (Method A) 7-carboxynet hyl oxy-31, 41, 5-
trimet hoxy flavone. nonohydrate 2.5 L of 95% et hanol
was added to 134 g of «crystals obtained in the above
step 4-1, and stirred 33 for 4 hours. After

fikbgetfoh (HRAURHVAL Ahss WIH | 860 afg 6 florBI)S Q%#[&m
to give a target conpound (142.6 g, vyield: 990). :
NVRy ¢ DvBElard 650 00 dd 1 Znd l‘iéat&?i (39 Bdflux ES3 £ Shodth.
5 3.86(s, 3H), 4. 85; 6.52(d, 1H), 6.77(s,
1Hfhe 6r8BEEIl°11H) sorubgen, wmp Fos0€d, Bewn 7.165( ddoom
15 }-% El ement al anal ysis: Theoreti cal
H%%‘ép %9“341%1141 699%thanﬁ5éF?wyﬁﬁalad¢ﬁduetcc the
(Sgeé;gggi T o NELAD HLDLIBLC ARAYSSe (ISbvea.

/- @R Q%WAJ!TF&J‘Wa@@.{: §ayér'v'§aé r\bé@{&?mﬁth ethyl acetate,

fl avone. nonohydr at e
and acidified with 1 N hydrochloric acid agqueous

solution at 0 ~ sT. The produced crystals were
filtered and dried, followed by washing with water and
acetone. The washed crystals were dried again and
added to 8 L of a mixed solution of chloroform and
methanol (3:1 v/v), followed by stirring at room
temperature for 3 hours. The washing processes were
repeated once again and dried to give a target compound
(152 g, yield 99%).

'H NMR (DMSO-ds, 400 ME): 53.82(s, 3H), 3.83(s, 3H),
3.86(s, 3H), 4.85(s, 2H), 6.52(d, 1H), 6.77(s, 1H),
6.85(d, 1H), 7.08(d, 1H), 7.50(d, 1H), 7.65(dd, 1H),

13.15(br s, 1H)

(Step 5) (Method A) 7-carboxymethyloxy-3',4',5-

trimethoxy flavone.monohydrate

2.5 L of 95% ethanol was added to 134 g of

crystals obtained in the above step 4-1, and stirred

33
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15 400 in of a m xed solution of acetone and water

was added to 14 g of crystals obtained in the above
step 4-1, and stirred for 4 hours. The solid was
collected by filtration, and dried at 60C for 5 hours
to give a target conpound (14.5 g, yield: 99%. 20 1H
NVR (DMSO- d6, 400 MHz) : 63.82 (s, 3H) , 3.83 (s, 3H

, 3.86 (s, 3H , 4.85 (s, 2H , 6.52 (d, 1H) , 6.77
(s, 1H , 6.85(d, 1H), 7.08(d, 1H), 7.50(d, 1H),
7.65(dd 1'1'2’ 13.15 (br_s, 1H) Elenental analysis: 34
Theldtet$ APURR udfEersdilicying, sthmoFrysbajer iHasint airied
val ue C. 5?. Zég/o H. 5.16%,Ther no %ravi netric anal ysis
(T ?nge @ I'S;jurss &%(gﬁ.meea?,;a get compound (142.6 g,
7- car oy eyl oxy-3', 4", 5-trimethoxy flavone. et hanol
sol'vate 7-carboxynet hyl oxy-3',4',5-tri nmet hoxy

flavone. ef hagol (pMabval & MAsiBr-eRar 8d (By 88 "% .83(s, 3H),
anhydrous ethanol, instead of 95% ethanol, and dried
at B0 ,0r310, 34heb(s, urter, redced pressuse77CshenH),
processes were the sane as described in the above
exampl®e(d otlexafpd®(d2 1B} ep7452Yd, 1HHNVR 7(-BFSEdd6 1H) .
400 MHz) ;. 61.04 (t, 3H) , 3.42 (q, 2H) , 3.82(s,
3H)I3 A BN S 3 3.86(s, 3H), 4.85(s, 2H), 15
6.52(d, E'I'émer?ta?f(asﬁal%;'é')iﬂs:& 85(d, 1H), 7.08(d, 1H),

Theoretical value C: 59.41%, H: 4.99%;
Experimental value C: 59.17%, H: 5.10%

Thermo gravimetric analysis (TGA) (see FIG. 2)

(Step 5) (Method B) 7-carbonylmethyloxy-3',4!',5-

trimethoxy flavone.monohydrate

400 M of a mixed solution of acetone and water
was added to 14 g of crystals obtained in the above
step 4-1, and stirred for 4 hours. The socolid was
collected by filtration, and dried at 60C for 5 hours
to give a target compound (14.5 g, yield: 99%).

H NMR (DMSO-dg, 400 ME): 83.82(s, 3H), 3.83(s, 3H),
3.86(s, 3H), 4.85(s, 2H), 6.52(d, 1H), 6.77(s, 1H),
6.85(d, 1H), 7.08(d, 1H), 7.50(d, 1H), 7.65(dd, 1H),
13.15 (br s, 1H)

Elemental analysis:

34



10

15

20

7.50(d, 1H), 7.65(dd, 1H), 13.15 (br s, 1H) El enental
anal ysis: Theoretical value C 61.11% H 5.59%
Experinental value C 61.25% H 5.32% 20 Therno
gravinetric analysis (TGA) (see FIG 4) <Conparative
Exanpl e> 7- car boxynet hyl oxy-3',4"',5- trinmethoxy

fl avone. anhydri de 35

7- car boxynet hyl oxy-3',4",5-trimethoxy flavone. ethano
sol vate prepared in the above exanple 3 was dried
under reduced pressure at 8.0 Cfor 5 hours to give

7-car boxynet hyl oxynebrék sl WaTReN®%Ys592a1%, H: 4.99%;
fl avone. anhydri de. O,

7- car boxynet hyl oxBxprifientall r YEBLEOXY 59.22%, H: 5.16%
fl avone. nonohydrate prepared in the above exanple 1 or
exanpl e Thexne draethnetndier aredysdd [{ressulseatFI®0 30
for 3 hours to give

7- car boxynet hyl oxy-3',4" ,5-trinmethoxy " 10

fl avone. anhydri de. 1H NVR (DWVSO- d6, 400 M\z) : 53.82
(s, 3H) <Ex3mPBle(3> 3JHparboRymétbylcity)-3144856strimpthoxy
6.52(d, 1H), 6.77(s, 1H), 6.85(d, 1H), 7.08(d, 1H),
7.50(d, 1H), 7.65(dd, 1H), 13.15(br s, 1H 15

El Eheyeng - ethanedi §olvakeretical value C 62.18% H:
4.70% Experinental value C 62.15% H 4.73%

7-carboxymethyloxy-3’,4’,5-trimethoxy
- flavone.ethanol solvate was prepared by using anhydrous
ethanol, instead of 95% ethanol, and dried at 60T for
3 hours under reduced pressure. Other processes were
the same as described in the above example 1 or example
2 (step 4-2).

‘H NMR (DMSO-dg, 400 Mk): 51.04(t,3H), 3.42(q,2H),
3.82(s, 3H), 3.83(s, 3H), 3.86(s, 3H), 4.85(s, 2H),
6.52(d, 1H), 6.77(s, 1H), 6.85(d, 1H), 7.08(d, 1H),
7.50(d, 1H), 7.65(dd, 1H), 13.15 (br s, 1H)

Elemental analysis:

Theoretical value C: 61.11%, H: 5.59%;
Experimental value C: 61.25%, H: 5.32%

Thermo gravimetric analysis (TGA) (see FIG. 4)

<Comparative Example> 7-carboxymethyloxy-3',4',5-

trimethoxy flavone.anhydride
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Therno gravinetric analysis (TGA) (see FIG 5) 4P 20
<Experi nmental Exanple 1> Investigation of weight
changes of 7-carboxynet hyl oxy- 31, 41, 5-tri net hoxy

fl avone. nonohydr ate, ethanol solvate and anhydri de 36
1. Hygroscopicity test of 7-carboxynethyl oxy-
31,41,5-trinethoxy flavone. nonohydrate and anhydri de
7- car boxynet hyl oxy-3', 4", 5-tri net hoxy

fl avone. nonohydrate prepared in the above exanple 1 or
5 exanple 2 was exactly nmeasured by 'using a weighing

bot t | e (8- Eﬁ%—']i)?r"‘}d?eatrlﬁé’tlé’lxy 31,4’ of ~tHidnerhoxy
5-trineth

h
? T‘L Vo %kv&?éét ao areeﬁgfsﬁxig £he ahpve Sparple 3
ST IS SRRy R T 4 o

umdity

maigtal ned. Vi ght chapgeso:8fmetthe ok H@Pe4wecrlmethoxy
measured after 2, 4, and 6 hours and on the first

dayﬁldubdduan&ydrday, and on the 6th day. The anount
of wei ght change was cal cul ated as percentage to the
startingOwei ght of thecaaptyancdiy 1oy -Bestl t 5 Hrianetipxy
shown in Table_ 1. Wight changes of

7. CHFARFTERRPRSy 25  BEomATad | fbiHithyRbove example 1 or

fIavone anh dri de R

[ t
e SIS (AT GHLEg. CHC St Rl ROTERL Reiti GhLY Tov
abqyehoﬁpg the §P§¥|§Sc§¥ﬁb£yMEMﬁf1%xy—3’,4’,S—trimethoxy

flavone.anhydride.

'H NMR (DMSO-d¢, 400 Mk): 83.82(s, 3H), 3.83(s, 3H),
3.86(s, 3H), 4.85(s, 2H), 6.52(d, 1H), 6.77(s, 1H),
6.85(d, 1H), 7.08(d, 1H), 7.50(d, 1H), 7.65(dd, 1H),
13.15(br s, 1H)

Elemental analysis:

Theoretical value C: 62.18%, H: 4.70%;
Experimental value C: 62.15%, H: 4.73%

Thermo gravimetric analysis (TGA) (see FIG. 5)

<Experimental Example 1> Investigation of weight
changes of 7-carboxymethyloxy-3',4',5-trimethoxy

flavone.monohydrate, ethanol solvate and anhydride
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20 Table 1. [Table 1] Wi ght changes according to the
time lapse (%9 Sanple 0 h 2 h 4 h 6 h 1 day 3 day 6
day Anhydride O +3.4 +4.7 +4.7 +4.6 +4.5 +4.6 37
Monohydrate 0 -0.2 -0.3 +0.2 -0.3 +0.3 +0.31 *
Anhydri de: 7-carboxynet hyl oxy-3',41, 5-tri nmet hoxy

fl avone. anhydri de * Monohydr at e:

7- car boxynet hyl oxy- 3", 41, 5-tri net hoxy

fl avone. nonohydrate 5 As shown in Table 1,

7- car boxynmet hyl oxy-3',4',5- trinmethoxy

fl avone._anhydri de gained the weight as tinme passed,

i ndi cat itng EXFEOFEORBEHFHe s stAF .7 -ARrboxymelhy}exy -
the weight of it was 3.4%increased, and fromthe 10
4t ey hpurg _.at. rage 9 | aht, . jicrease was .
obserbers - PR HeAGS PR L o 038 R pyariae
hygroscopicity of anhydrous formto nonohydrate, and
the extdntasPorKBetiNel GRf-Xhéngs -sFimebbexBr r esponds

o o iR R or e BPdEa LA NE" 8BS VE “ekdifple 1 ox

Ca£98ﬁ¥ﬂ§tayl 'égaég%g'gkkgﬁkggxnnr'usi??oéidwgi%%%ng

fl avone. nonohydr at the present i nventron
shest@ny Webdhimchange giuhdeL.fhe sane condigl onp2. 7.

Test of conversion of 7-carboxynethy|ox§-
carboxymethyloxy-3,4’,5-trimethoxy flavone.monohydrate
was prepared as a sample. The sample was kept in a
vessel in which temperature was set at 25C and 75%
relative humidity was maintained. Weight changes of
the sample were measured after 2, 4, and 6 hours and on
the first day, on the 3™ day, and on the 6 day. The
amount of weight change was calculated as percentage to
the starting weight of the sample and the results are
shown in Table 1.

Weight changes of 7-carboxymethyloxy-3',4’,5-
trimethoxy flavone.anhydride prepared in the
comparative example were also measured by the same
method as mentioned above, and the results are shown in

Table 1.

[Table 1]

Weight changes according to the time lapse (%)

Sample 0 h 2h | 4h 6 h |1 day|3 day|6 day
Anhydride 0 +3.4 | +4.7 [ +4.7 | +4.6 | +4.5 | +4.6
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20 3',4'5-trinmethoxy flavone. et hanol solvate into
nmonohydr at e 7-car boxynet hyl oxy-3',4"',5-tri net hoxy
fl avone. nonohydrate prepared in the above exanple 1 or
exanpl e 2 was neasured by using a weighing bottle (6
cm38 in dianmeter). 1 g of the
7- car boxynet hyl oxy-3',4',5- trinethoxy
fl avone. nonohydrat e was prepared as a sanple. The
sanple was kept in a receptacle in which tenperature
wag sloRldraedq argl Th% T gtald Ve ML di 1y 35 L9 3180 3
1stl,_2nd, 3rd and 6thi day, lthe weight bf sanples |were
measur eflnhJdhe; Xt ent 70éam)@!?r{et@lm_89ﬁ—wa,s4 v Cl okl Rl @by
as a percentage to the starting weight and t he
r estil vorar.enbpdwideén Tabl e 2 Wei ght changes of
7- car boxynet hyl oxy-3',4',5- 10 tri net hoxy
f | atvon¥orelhaticitesol vat eaphapanrestiyilexyhe' » Abovet wiahhioxy
3 were also investigated by the sane nethod as
menttBIEE - I680BYIER e t he results are shown in Table
2. [Table 2] 15 Wi ght changes according to the tine
| apse (% Sanple 0 day 1 day 2 day 3 day 6 day
Et hanol A§OEMQ&§ Qn’%ﬁ%lé61§ Wﬁcérng§meéﬁpfgﬁyuﬁufi’Q5—
-0.3 +0.3 +0.3 +0.3

trimethoxy flavone.anhydride gained the weight as time

passed, indicating that it absorbed moisture. After 2
hours the weight of it was 3.4% increased, and from the
4*" hour, at average 4.6% weight increase was observed.
The results can be explained by the hygroscopicity of
anhydrous form to monohydrate, and the extent of the
weight change of 4.6% corresponds to the exact mass
change from anhydrous to the monohydrate. However, 7-
carboxymethyloxy—3’,4',5—trimethoxy flavone.monohydrate
of the present invention did not show any weight change

under the same condition.

2. Test of conversion of 7-carboxymethyloxy-
37,4’5-trimethoxy flavone.ethanol solvate into
monohydrate

7-carboxymethyloxy-3',4',5-trimethoxy
flavone.monohydrate prepared in the above example 1 or

example 2 was measured by using a weighing bottle (6 cm

38



10

15

20

* Et hanol sol vate: 7-carboxynethyl oxy-3',4", 5-
trinmethoxy fl avone. et hanol sol vate * Monohydr at e:

7- car boxynet hyl oxy-3', 4", 5-tri nmet hoxy

fl avone. nonohydrate 20 39 As shown in Table 2,

7- car boxynet hyl oxy-3',4',5- trinmethoxy flavone. et hano
sol vate becane lighter as tine passed, indicating

that it |ost weight during the conversion of ethano
solvate into nonohydrate. In 5 particular, after one
day of observation there was at average 4. 1% wei ght
detnedsemetad) af t @r gt WF Oeps @Icaﬁggxymggﬂngx&hgr§4M@§_
at average 6.5% wei ght decrease and constant

t heré&aetkaxy THiayomei. ghtiobpdnates oty geppaded axast kympDle .
t he meight | oss from ethanol ate to 10.nonohydrate.
Howe% er SamPte  hBR§ netkEPEox I3’ al' K Beceptamlichoxin which
fl avone. nonohydrate of the present invention did not

S BRI M S Rffg e urRieT Re JEfoTedahdvei brsidity.
Thgg e egst t was canfir ht hat the nonohydrate of
thgﬁp?gée%t'iébeht?on ggﬁﬁddgﬁ%hgggei%eh% 4l PhgSamRtes
Stwepge macausd.it dors Notcasold TWeIGHES LHaflbd  was
even during |long-termexposure to the humdity.”So,
whealdulatiesl useds f perdcdecdqr Mo athONsOEOEUES | 981t 8and
medi cine, 20 it nmakes the nedicine include a specific
andimtrefulg are shown in Table 2

Weight changes of 7-carboxymethyloxy-3’,4',5-
trimethoxy flavone.ethanol solvate prepared in the
above example 3 were also investigated by the gsame
method as mentioned above, and the results are shown in

Table 2.

[Table 2]

Weight changes according to the time lapse (%)

Sample Oday | 1 day | 2 day | 3 day | 6 day
Ethanol
solvate 0 -4.1 -6.5 -6.5 - -6.5
Monohydrate 0 -0.3 +0.3 +0.3 +0.3
* Ethanol solvate: 7-carboxymethyloxy-3',4!',5-

trimethoxy flavone.ethanol solvate

*  Monohydrate: 7-carboxymethyloxy-3',4"',5-trimethoxy

flavone.monohydrate
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active conpound consistently. <Experinental Exanple 2>
Effect on the gastric nucosal danaged nodel i nduced
by ethanolic-HCL 40 In order to confirmthe excell ent
protective effect on the gastrointestinal tract
including the colon of

7- car boxynet hyl oxy-3', 4, ,5-trimet hoxy

fl avone. nonohydrate of the present invention, a
gastric 5 nucosal damaged nodel induced by ethano

cont ai ni 1 and [of lammatory colitis del

i nduced g% E%%WﬂifPo%@hE@n@'SJFF8¥P8XXE?Hh¥ig%Vﬁ%eé='5"
for_t. [ty e Lpoents. e tSq.

Sl rckol| MR LXRBLIT b SR L S o o0
of dhe R-a3eal AMERLE g Wasa ol & | Yosadhl Yt qu@:ann the
suspensi on of 5% HPMC, and after 1 hour, 1.5 n$ o
15C:arveGlioB0% £t hamainclassoI vty iadds NinshehedkatAf t enn
1 hour, the rats were sacrificed and the stomachs
werrariiqudered afbemeaver dayl ofr dbsgevatibnThbeykcwrs at
i ndex was shown by the area (nd) of henorrhage | esion
(MPHTAIE, bt1%) weighin, dgcrepss naddf. afteys, tvis: daggy) of

Rebam pi.de . [ 2- (4-chl or ab | ami no).- 3,(2- (1H) -
QBT ThFERoRaRomtc SHeLape( Frade ey decrease
M"%ﬂ'ﬁ @ons,%gnwa@hélfggftaesr.a I@ﬁ%t (ﬂgligﬁgdéﬁéﬁ?e mgp%nds

are shown in Table 3.
exactly to the weight 1loss from ethanolate to

monohydrate. However, 7-carboxymethyloxy-3',4',5-
trimethoxy flavone.monohydrate of the present invention
did not show any weight change wunder the same

conditions.

Therefore, it was confirmed that the monohydrate
of the present invention has advantages in handling and
storage because it does not absorb moisture in air even
during long-term exposure to the humidity. So, when it
is used for the formulation production of a medicine,
it makes the medicine include a specific amount of an

active compound consistently.

<Experimental Example 2> Effect on the gastric

mucosal damaged model induced by ethanolic-HC1
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[ Table 3] Effects on the gastric nucosal damage

i nduced by ethanolic-HCL in rats. 25 41 Conpound EDFO
(mg/ kg) 7-carboxynet hyl oxy-3',4"',5-trinmethoxy 0.33

fl avone. nonohydrate Rebam pide 44.2 As shown in
Tabl e 3, 7-carboxynet hyl oxy-3',4"',5 trinethoxy

fl avone. nonohydrate of the present invention has a
protecting effect on the damage of gastric nucosa 5
at least 100 tinmes as nuch as Rebam pide which is
known as the gastric nucous nenbrane protecting

agent. <XperdaeRnted Romle 3RhEXPeLESEIUNON pBBective
nodel of inflammatory bowel diseases induced wth
TNBS£&6t Then nudtief§ | gdsted ik =¥finShi batacet cludPng the
Endosc. 1993, 5: 13) was used. 7 week-old male SD rats
(CRI}onere f&ft ed for-carbayymenblyldrey+3t 3 ‘Wer-&rpuethoxy
unggr anest hesi a_and canul a (di ameter 3mm) was '
in

pYRRe - ToRAJW@tenes thet peeorpt hinfers iom. asgpgrrpc

of gg)§ 5.(Trinitr nzene sulfonic acid) dissolved
in™ go a%t%éarf']a edso R\ oﬁnaﬁgeﬁgnﬁ’%c‘?‘g}bﬁ“ﬁ} é’g?é’l’?arlﬁ?nanﬁ(:l
thgngat s; weygr %‘E‘I{a@ogp'ed abrifealurg.Q el & Ii lc‘iﬁcf qr v
m nute. The solution flow ng out was renove and t he
ratgiMB€fobenzene sulfonic acid were used for the
following experiments.
SD male rats (250~350g) were fasted for 24 hours.
The compound of the present invention was orally

administered in suspension of 5% HPMC, and after 1 hour,

1.5 md of 150 mM HCl-80% ethanol was orally

administered. After 1 hour, the rats were sacrificed
and the stomachs were extracted to measure ulcer index.
The ulcer index was shown by the area (mf) of
hemorrhage lesion (Mizui, T, et al., Jpn. J. Pharmacol.
1983, 33: 939).

Rebamipide [2- (4-chlorobenzoylamino) -3-(2- (1H) -
quinolinone-4-yl)propanonic acid] (Trade Name: Mucosta)
was used as a control medicine.

Results are shown in Table 3.
[Table 3]

Effects on the gastric mucosal damage induced by

ethanolic-HCl in rats.
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once washed with 1.5 nk of saline solution. After 20
colitis was induced, the conpound of the present

i nvention was adm nistered orally or'rectally fromthe
42 next day of inducing to the 6th day. For contro
medi ci ne, sul fasal azine (5-amno salicylic acid) was
used for oral adm nistration and predni sol one was used
for rectal adm nistration. And for control group, 5%5
HPMC was admi ni stered. On the 7th day of experinent,
eag¢trgroup of the t put—under—etter—anesthesis

f or agtopgv. The CSF%%°§E§ extracted. Aftler By (me/ke)

f on M FArsekyme iy Wty -i3rj éCt Bdt Finethdrey cavity jof the
extiract ed col bhatond nmfdnghgdrabhe both ends| of it were

10 |bonded wi t h ea8&kbanheide whi ch was then| fi xedsi.n 1%

f ormatn—sotution—for—2—hours—The—alHH—=fi+xed—coton—was
cut to lengthy direction and washed to renove
surrounding fat tissues-and connective fissaes. Cecum
was renpbEdSERYRt HE WePdRt of t1FETEBKEReERM PRE Yedt um
1o B dTRRANY ¢duvIhe ALER A ULCRE LR 8RB0 invention

tory réegion were asured t 6 mab ko SCOr 68
ac qm@nwg;&ekhgngr LEELEOn Then dtaﬂgﬁe"\@f gd o infhcosa
10% neutral formalin solution, and the'tissSue
exadd Nal=isen 10b kemksnasimenas pebhl pede byhBclgaine kadown
20 nethod to mark scores according to criterion.
C iad ddle gpeptréorsmuBans ymertlriamiec plrosgapt vyrsaget .

<Experimental Example 3> Experiment on the model

of inflammatory bowel diseases induced with TNBS

The modified method of Shibata et al. (Dig.
Endosc. 1993, 5: 13) was used. 7 week-old male SD rats
(CRJ) were fasted for a day, and the rats were put
under anesthesia and canula (diameter 3 mm) was inserted
into the anus to the depth of 8 cm. 25 mg/ml of TNBS
(Trinitrobenzene sulfonic acid) dissolved in 50%
ethanol solution was injected to each rat and the rats
were positioned at feature of tail up for 1 minute.
The solution flowing out was removed and the rats were
once washed with 1.5 md of saline solution. After
colitis was induced, the compound of the present

invention was administered orally oxr ‘rectally from the
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survival of the animls were observed. The wei ght of
ani mal s was neasured at the begi nning day, the 3rd day
25 and the 8th day of the experinent. 43 c

observation with naked eye: The nunber and the wi dth
of the ulcer and lesion area forned in the |arge
intestine were neasured and recorded. By using 5

nodi fied Wal |l ace's method (Can. J. Physiol.

Phar macol ., 1988, 66: 422), |esion examned with the
naked eye was scored and the aver age val ue of each

grﬁaﬂtwafafog@arﬁgh dgof né%;' on &Of 88:1@:?0'1

“criterion’of the ana colo

nEhB@ﬂciﬂ@98buﬂ$a§§laiﬂhéOuboﬁﬁlnéosaﬂﬁbyﬁhc ac1d) was
non- damaged, 1: congestion w thout ulcer, 2:

congedt fon andlt hdwkehs e tdfon mm@smu@@hluaubﬁemwhboubed
ulcer, 3: an ulcer lesion w thout thickening of
|nf-@§t regtahakdminisppreierhan Alwb for control group, 5%

erous/inflammtory 15 | esion, ,more than two
égygugFFnFIafuch? efesi BR tHE f%e @%ﬁg?ﬁ Grperiment.,

| fl |
6. S6ERLRERUPre?ERE s PRE BhY BREs, BRin Sfhghesia
pOEBIc | DY GARLS eVily TWoiBnl 44 Ofe Cjtgggth ‘ﬁfter 1%

ul cerous/ 1’'nflanmatory i ncreases, for exanple:

t heormQl ith CEH1hEIGH hwa S ﬁnfé&té&“hﬁ%&r%hésc301ty of the

Pat hol ogi cal tissue exam nation: The col on was
extracted colon to inflate, the both ends of it were

—

bonded with each other, which was then fixed in 1%
formalin solution for 2 hours. The all-fixed colon was
cut to 1lengthy direction and washed to remove
surrounding fat tissues and connective fissaes. Cecum
was removed and thelweight of the colon and the rectum
was measured. The area of uicer lesion and
inflammatory region were measured to mark scores
according to the criterion. Then they were fixed in
10% neutral formalin solution, and the tissue
examination of lesion site was performed by a generai

method to mark scores according to criterion.

Clinical symptoms: Daily, clinical symptoms and
survival of the animals were observed. The weight of
animals was measured at the beginning day, the 37 day

and the 8 day of the experiment.
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trimmed at 3 cminterval fromthe rectumto the cecum
including the site of |esion exam ned wth the naked
25 eye, to nmake at |east 4 specinens per an

i ndi vidual. 44 Pathol ogical tissue exam nation on the
speci mens was perforned and the results were scored
by nodified nethod of Moyama (Ann. Cin. Lab. Sci.
1990, 20: 420). And the highest score was regarded as
the score of an 5 individual. Wen the | esion cannot
be exam ned with the naked eye, the other specinen
having lesion was trimed, at 3 an interval, from
anot her ndi vi dual . sul t

e re sho in Table 4 and
Tabl o 5, bBEEYEHR wiBR ! naRed” S oh e oute. RN the
or i 1l 0 T - . nd itis I
Conpo s Toint esroand NeF el HEES! £add UG paroe
9. OintesibexXy RRiARY| @¥¥sdred’  8nd 0. Bedorded I | MBHYOXY 51 ng
fl avone. nonohydrate .3 5.9 Sul fasal azine 100 7.7 15
[ Talwdi SkdEWhattise 0 hdchDN@amNds . WeBfisf 6Tt abharmacol .,

adnm ni stered on the TNBS-i nduced colitis npde
1988, 66: 422), lesion examined with the naked eye was

scored and the average value of each group was compared.
The standard of lesion séores as criterion of the
damage of the colon by Wallace’s method (1998) is as
follows.

(0: normal, non-damaged, 1: congestion without
ulcer, 2: congestion and thickening of intestinal wall
without ulcer, 3: an ulcer lesion without thickening of
intestinal wall, 4: more than two ulcerous/inflammatory
lesion, 5: more than two ulcerous/inflammatory lesion
or the length of ulcerous/inflammatory lesion is more
than 1 cm, 6-10: when the length of lesion is over 2 cm,
one point increases every time 1 m of the length of

ulcerous/inflammatory increases, for example: when the

ulcer length is 3 c¢m, the point is 7)

Pathological tissue examination: The colon was

trimmed at 3 c¢m interval from the rectum to the cecum,
including the site of lesion examined with the naked

eye, to make at least 4 specimens per an individual.
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Compound Anmount Lesion (ng/kg, p.o) score 5% HPMC
5.3 7-carboxynet hyl oxy-3',4"',5 trinethoxy

fl avone. nonohydrate 0.3 2.0 451 Prednisolone 1 4.8
Il As shown in Table 4 and Table 5, 7-

car boxynet hyl oxy-3', 4", 5-tri met hoxy

fl avone. nonohydrate of the present invention showed
inhibiting effect on 5 the TNBS-i nduced infl ammatory
colitis nodel by oral and rectal adm nistration. And
al so, the conpound of the present invention was
COBﬁth@Hﬁbi@maﬂﬁsm t Efcaﬁiﬁ&@ion Wohh §es n%écg@?s was
than wi dely used conventional sulfasal azine or
prednfeotehe an@0 shanufenilts ngebsargterd® ByppRsHL HLyd
20 ny of 7-carboxynethyl oxy-3',4",5-tri methoxy _
f 1 BoHeA i difyarmat dAnas Glted bap.12RG .ny 1600Suppocize) .

AP, terfpsse Co.) dissolved by pre-heating at 50C
15“‘&%3&?%%1%%5%o?%ﬁ#eonwmsr%qaﬁdeéd aft He fegoxp of an
m . he l uti s ¢ool ed down to 36C and
poﬂ#‘ggﬁdnuag' pf@é ) CQQEE@_S?FP& VARBRE aitifer eXapiashett th

bythair hAREG %?l@l,i NPl ot Res %ecgﬁéﬁll thiaQ‘gnign :Ltehselon was

preparation o
trimmed, at 3 cm interval, from another individual.

Results are shown in Table 4 and Table 5.
[Table 4]

Effects of the compounds when orally administered on

TNBS-induced colitis model

Compound Amount Lesion

(mg/kg, p.o)| score
5% HPMC 9.0
7-carboxymethyloxy-3',4"',5- 0.3 7.5
trimethoxy flavone.monohydrate .3 5.9
Sulfasalazine 100 7.7

[Table 5]

Effects of the compounds when rectally administered on

the TNBS-induced colitis model

Compound Amount Lesion
(mg/kg, p.o)| score
5% HPMC 5.3
7-carboxymethyloxy-3',4"',5-
trimethoxy flavone.monohydrate 0.3 2.0
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suppository. 20 <Manufacturing Exanple 2> Enema 70 ngy
of arginine was dissolved in 299.7 g of saline
solution. To the solution was added 200 ng of 7-

car boxynet hyl oxy-3', 4", 5-tri met hoxy

fl avone. nonohydrate, 46 4 followed by stirring for

| ong enough; resulting in the preparation of enenma.

(I ndustrial Applicability] 5 The present invention

provi des 7- carboxynethyloxy 3,4, 5- trinethoxy

f | gvone. monoyiI@LEE o1 Bg%i Ny anm actjvity _of —pretecting

t hd_gastrointestinal _ tract |ncIudan t e colon. WEh
the characteristics of no hygroscopicity the conpound
of present invention has 10 advantages in handling

and storage wittem noifnl Tabledi ty. Sond or Tehee 5, 7-
production of a nedicine, it enables us to contro

t hecdrmtyaiedhyyosy -3 het ‘sgedidfimeg hoayo fihevofe awtiateydrate
i ngredient in each dose. The preparation nmethod for

7- c%ﬁbE??néFﬁ?PBRy1sveﬂt18n1§hPWPﬁeﬂﬁBk91tln9 effect on

fl d th ti d
e O T AL URRL B ol WHSo by SHaPriel By el and

31, éegtglrlmr @er 18Rt hoxy§! ayapge- %hgutc 8%9@53& the

which 1s easi obt'ai nabl e from nat ure,
skebduht 1nvent10n was confirmed to have better effect

with a small dose than widely used conventional

sulfasalazine or prednisolone.

<Manufacturing Example 1> Suppository

20 mg of 7-carboxymethyloxy-3‘,4',5-trimethoxy
flavone.monohydrate was added to 1280 mg of Suppocire
AP (Gatterfosse Co.) dissolved by pre-heating at 50T,
and then the solution was stirred at 5C for 20 minutes.
The solution was cooled down to 36C and poured in a
plastic suppository container, followed by further
cooling at -5 ~ 0T, resulting in the preparation of

suppository.

<Manufacturing Example 2> Enema

70 mg of arginine was dissolved in 299.7 g of
saline solution. To the solution was added 200 mg of 7-
carboxymethyloxy-3/,4’,5-trimethoxy flavone.monohydrate,
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of target conmpound. The present invention also enables
20 the preparation of a conpound under mld conditions
of atnospheric pressure for nethylation, and
facilitates industrial mass-production of a target
compound wi thout a special purification process such

as re- crystallization or colum chronatography. 47
[CLAIMS] [Cdaim1l] A

7- car boxymnet hyl oxy-3", 4", 5-tri net hoxy
fl avone. nonohydrate represented by fornula 1 having 5

mf%‘ﬁ REQL Sgt b@ﬂré‘fﬁé Vtéa}’ 1y %?6 NtRshiirahgt RaCthe

i ncl u Ing C <Fornmul a 1> 6'' 40-CF93 0 7 O
p&egagatgog}&}{gﬁgma HzO H, C 0 0O10 [Caim2] A

7- car boxynet hyl oxy-3',4" ,5-trinmethoxy flavone.solvate

represented by fornula Ia <Formula la>"'

[Industrial Applicabilityl]

The present invention provides 7-
carboxymethyloxy-3/,4',5-trimethoxy flavone.monohydrate
having an activity of protecting the gastrointestinal
tract including the colon. With the characteristics of
no hygroscopicity the compound of present invention has
advantages in handling and storage under normal
humidity. So for the production of a medicine, it
enables us to control the consistency of the specified
amount of active ingredient in each dose. The
preparation method for 7-carboxymethyloxy-3’,4',5-
trimethoxy flavone.monohydrate of the present invention
reduces the long steps of total synthesis by using

,5,7—trihydroxy-4'—methoxyflavone—7-rutinoside, which
is easily obtainable from nature, as a basic skeleton
of target compound. The present invention also enables
the preparation of a compound under mild conditions of
atmospheric pressure for methylation, and facilitates
industrial mass-production of a target compound without
a special purification process such as re-

crystallization or column chromatography.
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HOCH3 H3C10 O solvent 15 [Claim 3] 48 The

7-car boxynet hyl oxy-3',4' ,5-trinmethoxy flavone.solvate
as set forth in claim2, wherein the solvent is
anhydrous ethanol. [Claim41l A preparation nmethod of

7- car boxynet hyl oxy- 3',4"',5-trinmet hoxy

fl avone. nonohydrate represented by fornula 1 of claim
1, which is characterized by the process of stirring
t he compound of fornula 2 in a nedi um contai ni ng wat er
as shown in the bel ow schene 4. <Schene 4> O O HO
ocHIHAIMSOCH3 O O O O Nz~ OCH3 - | | OCH3 cont act
with a mediumH C O O contai ning water H3C30 O H2O 3
2 1 [[(@=aiwmp The preparation nethod of

7- car boxymet hyl oxy- 3',4',5-trinmet hoxy

fl avone. gonohydrat e gtcgkﬁgiyﬁkﬂﬁ§loxy-3’,4’,5—trimethoky

flavone.monohydrate represented by formula 1 having
mucus protecting activity for gastrointestinal tract

including colon.

<Formula 1>

[Claim 2]
A 7-carboxymethyloxy-3',4’,5-trimethoxy

flavone.solvate represented by formula la.

<Formula la>

0
HOJH ~ OCH;
0 oI Z~ocH,
H_:,C'0 o . solvent

[claim 3]
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set forth in claim4, wherein the nedi um cont ai ni ng
water is ethanol or acetone. 49 a [Caim6 ] A
preparation nmethod of 7-carboxynethyl oxy-
3,4 ,5-trimethoxy flavone. nonohydrate represented by
formula 1 of claiml1, in which the conpound of fornula
2 was placed under humdified atnosphere as shown in
t he bel ow scheme S. <Schene 5> 0 0 HO- OCH3 HO- |
OCH3 OOCH3 OOI1 | OCH3 left under humdity H3C 0 O
HCO . HO 2 3 1 [Caim7 ] A preparation nethod, of
7- carBoxymet hyl oxy- CRrhoXymeatd e hioxd' -4 ' 5-trimethoxy
fl avone. nonohydrate represented by _ fornula 1 of claim
flavenecBolwateders t Bet st hf insiqlaimg2s heheh®idunghe
of formula 2_in anhydrous al cohol to give 7-
seavBBky st Rphydrons £thanadi net hoxy fl avone. sol vat e

[claim 4]

A preparation method of 7-carboxymethyloxy-
3/,47 ,5-trimethoxy flavone.monohydrate represented by
formula 1 of claim 1, which is characterized by the
process of stirring the compound of formula 2

in a medium containing water

as shown in the below scheme 4.

<Scheme 4>

(0]
—_—
o O °| OCH,
contact with a medium
0O O containing water e H,0
H,C~
2
[claim 5 ]

The preparation method of 7-carboxymethyloxy-
3',4',5-trimethoxy flavone.monohydrate of claim 1 as
set forth in claim 4, wherein the medium containing

water is ethanol or acetone.
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represented by fornula |l a and | eaving the sol vate
under hum dified atnosphere as shown in the bel ow
scheme G <Schenme 6> 50 O HO OCH3 H OCH3 anhydrous
al cohol O solvent H3C. 0 02 H3C la left under humdity
(HOi ~:cj,c OCH3 OO CCH3 HC ;0 O H20O 3 [Caim8 ]
The preparation nethod of 7-carboxynet hyl oxy-
3,4 ,5-trimethoxy flavone. nonohydrate of claim1l as
F@ﬁaiﬂrgh)in claim7 , wherein the anhydrous al cohol
I's anhydrous ethanol. [Caim9 ] A pharnmaceutica
conpogi t igedOFat hén pr olediddn oFf gasteebibasldtiailoxy -
tract including the colon and the treatnment of
3025t I gLREeSidIIx i FaASR L HHrAifdatde represented by
7- car boxynmet hyl oxy- 31, 41, 5-tri net hoxy
ebiavope 1MyhyDs ahe1of iel aildch ashancehpechbvef formula
i ngredient. 51
2 was placed under

humidified atmosphere as shown in the below scheme 5.

<Scheme 5>

.Hzo

[claim 7 ]

A preparation method of 7;carboxymethyloxy—
3',4',5-trimethoxy flavone.monohydrate represented by
formula 1 of claim 1, which includes the steps of
stirring the compound of formula 2

in anhydrous alcohol to give 7-
carboxymethyloxy-3’,4’,5-trimethoxy flavone.solvate
represented by formula la and leaving the solvate under

humidified atmosphere as shown in the below scheme 6.

<Scheme 6>
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I [CAaim10 ] A pharmaceutical conposition for the
protection of gastrointestinal tract including the
colon and the treatnent of gastrointestinal diseases
such as gastritis, gastric ulcer, ulcerative colitis
and Crohn's disease containing the

7- car boxynet hyl oxy- 3',4"',5-tri net hoxy

fl avone. nonohydrate of claim1 as an effective
ingredient. 52

« solvent

[claim 8 ]

The preparation method of 7-carboxymethyloxy-
3',4',5-trimethoxy flavone.monohydrate of claim 1 as
set forth in claim 7 , wherein the anhydrous alcohol is

anhydrous ethanol.

[claim 9 ]

A pharmaceutical composition for the protection
of gastrointestinal tract including the colon and the
treatment of gastrointestinal diseases containing the
7-carboxymethyloxy-3',4',5-trimethoxy
flavone.monohydrate of «claim 1 as an effective

ingredient.
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[claim 10]

A pharmaceutical composition for the protection
of gastrointestinal tract including the colon and the
treatment of gastrointestinal diseases such as
gastritis, gastric ulcer, ulcerative colitis and
Crohn’s disease containing the 7-carboxymethyloxy-
3',4',5-trimethoxy flavone.monohydrate of claim 1 as an

effective ingredient.
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