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PCT/ KR2004/ 002247 RO KR 03. 11. 2004 [ DESCRI PTI ON|
[Invention Title]
7- CARBOXYMETHYLOXY- 3' , 4", 5- TRI METHOXY

'ELAVONENONOHYDRATE, THE PREPARATI ON RETHERAGD 44002247

THERECF [ Technical Field] The present ROLERR QB. 11. 2004
relates to 7 carboxynet hyl oxy-3',4",5-trinmethoxy

fl avonenonohydrate, 10 and a preparation method and
uses thereof, nore precisely, to

7- daEsorprattow]oxy- 3' , 4' , 5--trimet hoxy flavone.
nonohydrate which is a non hygroscopi c product

suitable for the preparation of netered dose of 7-
cadioxemetioy] aiyi1d], 4' , 5-tri met hoxy flavone having 15
mucus protecting activity in the gastrointestina

and used TREPCOrO I RRITORY.D o B T30 TRIMRIRORYS

7- Jg@ﬁ@gg EATE [ 'ﬁiﬁ?ﬁﬁaf n AND
re%%sente (%?/b?or rrulgﬁz‘ ﬁ%%ﬁbeen nomif%ﬁhg{'/ﬂemrir%%us
prpgret imgEARDEVity in gastrointestinal tract

i ncluding colon (WD 98/04541, Korea Patent No.

96-30494) . This 1 PCT/KR2004/002247 RO KR 03. 11.
2004 fl avone showed therapeutic effects on
gait roi nt esti nal

Technical Field]

The present invention relates to 7=
carboxymethyloxy-3’,4",5-trimethoxy flavone-monohydrate,
and a preparation method and wuses thereof, moré
precisely, to 1-carboxymethyloxy-3",4’,5-trimethoxy
filavone. monohydrate which is a non hygroscopic product
suitable for the preparation of metered dose of 7-
carboxymethyloxy-37,4",5-trimethoxy flavone having
mucus protecting activiiy in the gastrointestinal tract
including colon, and to a preparation method and uses

thereof.

[Background Art]

1-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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- di seases such as gastritis or gastric ulcer, and

inflammatory intestinal diseases such as ul cerative
colitis or Crohn's disease. 5 [Fornula %} H3C. O/p The
present inventors di scovered that 7 PCT/KR2004/002247
car boxynet hyl oxy-3',4',5-trinethoxy fl ROF&ER 03. 11. 2004
represented 10 by the above fornmula 2 is hygroscopic.
Each dose of a nedicine should include a specified

a nt of an _act,i conmpound. ver, in case.the .

A OLoRGnBBaRGY € MRy G ORIt A oy FeRaEnLy Fatinal
ab géb ggéstgﬂc'frggw atng;g?ere, it is ﬂot easi to d
make" The fret 8Fed dd%e 95 corredpont t$°¢ & Speliffed ="
a actjve . compound consi stently. And, al so, .
POy ol e SR DR G R 1 ot B PR ve
haodl 1 ngs agd e198208 qggudition. That is, the
characteristic as a hygroscopic material is a big

di sadvantage for the production as a 20 nedicine.

ThuF o gpr2dsent i nventors have tried hard 2 .

PCT/ KR2004/ 002247 RO KR 03. 11. 2004 to find a stable
formof the active ingredient wthout hygroscopicity.

A synthetic gethod for 7-carboxynethyl oxy- 5

3',4",5-tyi npt hoxy fl ayohe yagp, described in VWO

98/ 04541 (R(%a Pat q 4’96-%0494), as shown in

scheme 1 cons&# 3 s§-&fp; total synthesis started
from

The present inventors discovered that 7=
carboxymethyloxy-37,47,5-trimethoxy flavone represented
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 1s 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



2,4,6-tri hydroxy acetophenone. [Schene 11 3

PCT/ KR2004/ 002247 RO KR 03. 11. 2004 OH 0 BnCl Pd/C
--CHS OH 0 8n -CH= CH3l 8n$r 8r 2 This_synthet
nmethod i s useful for the producti orPEF K52004/002247

derivatives of various different 5 subROy®Rt$3. But. 2004
2,4,6-trihydroxy acetophenone used as a starting
material is so expensive that it is not 4

PCT/ K| 4/ 00224 3...,11. 2004 econom cal for
ﬁg 'E%ﬁgt?u aBZSdEC%WOﬁ’ O RSt 1B %ﬁﬂ?rﬁfthout
mg} 9 ste reactlon and | ow yield make the nmatters

roﬁ?? Yto elimnate benzyl group used for a
protecting group of hydroxyl, the hydrogen gas

A synthetic method for T-carboxymethyloxy-
37,4" ,5-trimethoxy flavone was described in WO 98/04541
{Korea Patent No. 96-30494), as shown in scheme 1
consisting of 9 step-total synthesis started from

2,4,6-trihydroxy acetcphenone.

[scheme 1]



S under pressure in the presence of palladium catal yst
(kid/C was used twice in Schene 1. For this

hydr ogenati on reacti on a speci al devi ced{o handl e, t he
pressured gas is necessary and pal | RETAERZ004/0Q2247

al so very expensive, nmaking the procesgRe/®RPbscate 2004
10 and uneconom cal. The industrial use of hydrogen

gas and catalyst is al so dangerous. Another
preparation nethod for 7-

car boxynet hyl oxy-3',4', 5-tri nmet hoxy,fl avgne was 15
descridoed i+ Korea patent No. 99-41203, _as shown in
scheme Schene_ 2178 PCT/ KR2004/ oo RO’ K&, 03.
11. 2004 3 OH3b 0 Z In the above [if ofesses, 4
compound®Bf°formula 3 was reacted wi A fet hyl ating
reagent under the basic 5 condition. Conversion of
hydroxyl groups in carbon-3'" and carbon-5 of the
formulga 3 i B o nethoxy groups followed by acid

treat rni shedpg, conpound of H v 3a. he
m xt ure 3, 5, F—t-ri-hydroxy-4 -

L O

HCHs
Bn O O—-CH;
i H Bn o
0 OH O~
m o : gt O

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

as a starting material 1is so expensive that it is not

4
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nmet hoxy flavone-7-rutinoside of formula 3 in 10

di nmet hyl f or mam de, potassium carbonate and i odonet hane

were stirred in closed vessel at 60C for, 48 hours,

| eading to the conversion of hydroxyPCEF/ER2014/002247
carbon- 3' and carbon-5 of fornmula 3 | RO/®K& XY 11. 2004
groups. After treating the resultant conpound wth

acid gave 15 the conpound of formula 3a. Then,

hydr oxyl ., group of carbon-7 of ,the conmpound of for.nula
Sge%%l'ég@o‘?ﬁﬂerg% itﬁ’teo BH%FRF&%?OEFG’%IP?fE?o“ROW%‘?mME
11. 2004 aJ kyloxycarbonyl met hyl ox r to give a
R (L B THEP THeA et ot Bt i b ofeid Joags the
ro f urni shed co und of for.nula 2. Th
e ST | diod By & st T el eV b iR ised
and, 1 s,0qn0er0us because the neastlgn mistobe, galed . o
out” i n?a FosEa Vids st c%u3|ng uge3|’or’essure.y 5% e ¢
r

o OQ%EESEESHI{" Eﬁgpg}%% e b2 pigg‘if [ 'eﬂéatéfyst

er o glve conpoun ornmu rom

gg O'Hgd o&a%orm%éHSatw?ggfi ti%gP@%Eh %ﬁéco%ggw this

mat‘ogr aphy was 1 nevi | e.” Therefore, above

pr cﬁjér@&ﬂ:f@{ hPQaé@YJ}ﬁeé %?Q:‘éﬁat agcgegicgg ‘EBSthanHlléS’the

the present 1 nventors discovéere

(*Hfgggﬂ?g$y?9§y3§§’ﬁécéséékﬂekﬂﬁ¥Ypalladium catalyst is

fl"avone. nonohydrate 15 i's a non-hygroscopi ¢ conpound
Wh b, | %eﬁ??r eiable fRaxting PnaPapabielset NBimsetcate
dose than 7-

and uneconcmical. The industrial use o¢f hydrogen gas

and catalyst 1s aiso 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]



car boxynet hyl oxy-3',4' ,5-trinmethoxy flavone anhydri de,
and established a synthetic nethod thereof which is

nore economi cal, conveni ent and adequate, f or

production as well as devoid of costPG ;/LKR\%Q;Q\@/(QO2247
procedure of colum chromatography. [DROV/&ERIed. 11. 2004
[ Technical Solution] 7 PCT/KR2004/002247 RO KR 03.

11. 2004 It is an object of the present invention to
provi de 7-carboxynet hyl oxy-3",4',5-trinethoxy flavone

nonohydr af e, a non-hygroscopi ¢ conpound which is
charagtefl zgd as chemcall y siable under ordina oD
severe . humdltyb eparatlon et hodea ses
t her e ?' ofy Drawivngs] Fi,gur a griaph

fier mo 10 gravi et
of 7-carboxymewhyl oxop-8', 4,5 trimet hoxye®
fl avone. nonohydy at e prepared in exanple 1 of g5the
present invention. Figure 2 is a graph shomnng t he
result of thermp 15 gravinetric analyg] s of

7- car boxynmetfy %tmnthoxy“
fl avone. nonohydrat e by using
solution 1n exanpl i
Figure 3 is a grap

He”

fre anal ysi §
s}

O

3b 2

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 carbonate and icdomethane
were stirred in closed vessel at 60C for 48 hours,
ieading to the conversion of hydroxyl groups of carbon-
3" and carbon-5 of formula 3 1nto methoxy groups.
After treating the resultant compound with acid gave
the compound cof formula 3a.

- Then, hydroxyl group of carbon-7 of the compound

of formula 3a was converted into
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gravinetric analysis of 7--carboxynethyloxy- 3',4",5-
trinmet hoxy fl avone. nonohydrate prepared by using

aqueous acetone solution in exanple 2 of, the present
“nvention. 258 PCT/KR2004/ 002247 BEM¥B2004/ 002247

Figure 4 is a graph showing the result Rb/®Rrom. 11. 2004
gravinetric analysis of 7-carboxynethyl oxy-3',4"', 5-
trimethoxy flavone. ethanol solvate prepared in exanple

O R T P oS0 B o 74 £° aAaIyBROUBK of

AR B bpar (B Fh SBRBFRELGES oimpl P Gl 9TOuP

P ESEL AL godfs Bpsholg] Jhe present

can SO LN e S Sl LI ere gy, g, specil

B?{ég'_ﬁllg@e Landd i[sFocﬁﬁcﬁéﬂr&}s obe@agsg Qhec'_@e&ctgoz Qu%t be
carried out in a closed vessel causing huge pressure.
So the mass—-production ot a compound becomes
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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g\6 4 3 00 H3C H20 The present invention al so

provi des 7- carboxynet hyl oxy-3',4',5-trimethoxy

flavone solvate 20 represented by the follown

formila la. 9 PCT/KR2004/ 002247 RORETYKRZD0340P2247
[Formula la] 0 H3C-0 0 OCH3 OCH3 sol va&D/KR 03. 11. 2002
7-car boxynet hyl _oxy-3',4",5-trinmethoxy 5

fl avone. nonohydrate, represented by above fornula 1

accor di to_the_pr sent |nv ntion i s a nonohydrate of
7 carbogyne%ﬁyl%xy é? r &t hBXyS© SHAL S/

[l @vapgaanhydrt de rveprae%ﬁv}s@g?% Doy T ofmi & 2: 800 oy

pharnaceu ica

AP Ly R e i

3049

fI avone g@g%l%ghas’(?rhu%rﬁlsé%%io? g?%:be act ‘f‘%rlt?/r?linary or
gasdfoidt e54594l thn?u?i‘it C'éJd%nggﬁgtfgﬁoHetﬁgg thel Lses

conmpound of formula ‘t he present 1nvention
ali§reor.

[Description of Drawingsl

Figure 1 1is 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 reéult of thermo
gravimetric analysis of T7-carboxymethyloxy-37,4’,5-
trimethoxy flavone.monohydrate prepared by using
agueous ethanol solution in example 2 of the present

invention.

Figure 3 is 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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15 proved to have nucus protecting activity for
gastrointestinal tract including colon. For exanple, a
conmpound of the present invention showed, anti-colt]
ef fect when administered orally orr%@ﬁﬂK@%ﬁﬁ§/06§247
i nfl ammat ory bowel di sease nodel i nduc@®OYEKR3. 11. 2004
trinitrobenzene sulfonic acid. And al so the conpound
10 PCT/ KR2004/ 002247 RO KR 03. 11. 2004 of the
presentEanenttPn.shomed ogﬁctLve %ffect on .t he

r

damaged ‘g&stTi ¢ nitolshe &V e TSI ofOF nhermo
ab 1 ording t  th resent jnventjop, .
SH§%§VIﬁ%pﬁ%%roggggygﬁPy éﬁﬁtrgs?ae%gxymeghyioxy § ’E o
7- h -3 A Bt y .
{1 SOLRER (1) 8 e el PUTHARY! prspsaecdi ramore
ex }&ﬂg - C hyl oxy-3',4"',5-tri net hoxy
flgﬁg—f}#ﬁ) 0 y%lafrglff eﬁgn |@borrespondi ng anhydri de 10
were placed under the sane conditions (25C, 75%
relative humdity), the weight of the anhydride was
i ncr eased gyt $5%s | HdyEabhNgnbhahgt Re2MENI19& F thermo
absorbed i sture to convert into ghe nmonohydrate. It

Al SR obser vedat hat sa o Va’t%at@o%éﬁﬁ;ﬁi@iy—y , 47 ,5-
ethanol 15 solvate, was converted into nonohydrate
ungermd o 5Ae | LM HeR&alde25birepatete! ahi Ve€omparative
hum dity. However, the nonohydrate of the present
| nseip 0N shoywesl g saved gihveahainge, | ndicating that
t he nonohydrate of the present invention is very
st abl e substance havi ng no

[Best Model

The present invention provides -
carboxymethyloxy—-3',47,5~trimethoxy flavone.monohydrate

represented by the following formula 1,

[Formuia 1]

The present invention also provides -
carboxymethyloxy-37,4’,5~trimethoxy flavone.solvate

represented by the following formula la.

9



20 hygroscopicity. Therefore, the nonohydrate conpound

of the present invention enables the netered dose to

keep a specified amount of an active coppound

congi stently, which is a great advaﬂCEﬁR@pQﬂJ002247
formul ated 25 production of a nedicine ROFER MDY 11. 2004
7- car boxynet hyl oxy 11 PCT/ KR2004/ 002247 RO KR 03. 11.
2004 3',4',5-trinmethoxy flavone as an effective
ingredient. It is another advantage-of the conpound

of [Fdwemypreseanl invention to facilitate handling and
storage of a nedicine containing the sane. 5 The

present inyention also provides a synthetic nmethod of

7- car boxyret hylbxy-3', 4", 5-tri met hoxy ¥l avone of the

bel ow f or {ﬁbjL§Sing 3,517
flavone-7-r nosi de of.the

r igZHE OXW- 4' - met hoxy
owforrm a3 as 10 a
starting |[materia 3
a- hal oacatate 3 0

i1 3.][ Scherme 3] OH

H;C~ . solvent

7-carboxymethyloxy-3’,4’ ,5~-trimethoxy
flavene.monochydrate, represented by above formula 1
according to the present invention is a monchydrate of
1-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-carboxymethyioxy-3’,4’,5-trimethoxy
flavone.anhydride has mucus protecting activity for
gastrointestinal tract including the colon. And the
compound cof 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 o a
inflammatory bowel disease model induced by

trinitrobenzene sulfonic acid. And also the compound

10
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OCH3 1. nethylating reagent 2. acid OH OCIH 3 OCH3

nmet hyl ating agent HO OCH3 OCH3 duj]rotCCtlon OH 0 H3C

4 -00 6 OCH3 OCH3 OCH3 OCH3 12 PCT/ KR2004/ 002247

RO KR 03. 11. 2004 (Werein, R is ab&d 004/002247

protecting group selected froma groufROJERSHE NG 10f 2004
ethyl, nmethyl, t-- butyl, benzyl, trichloroethyl and

silyl.)
of the present invention showed protective effect on

the damaged gastric mucous membrane.

The compound of the above formula 1 according to
the present invention showed no hygroscopicity contrast
to 7-carboxymethyloxy-37,47,5-trimethoxy
flavone.anhydride did. As explained in experimental
éxample 1, when 7-carboxymethyloxy-37,4’,5-trimethoxy

flavone.monohydrate and its corresponding anhydride

i

were placed under the same conditions (25C, 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 monochydrate under the same
conditions of 25T, 75% relative humidity. However,
the monohydrate of the present invention showed no
welght change, indicating that the monohydrate of the
present invention 1is very stable substance having no
hygroscopicity.

Therefore, the monochydrate compound of the
present invention enables the metered dose to keep a
specified amount of an active compound consistently,
which 1is a great advantage for the formulated

production of a medicine containing 7-carboxymethyloxy-

11
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5 The present invention also provides a preparation

nmet hod of 7-carboxynet hyl oxy-3',4',5-tri net hoxy

fl avone. nonohydrate of the fornmula 1, whjch is
characterized by the process of sti rPCWg/KRQW&M247
of formula 2 obtained fromthe step 4 ®WOVYER sehen® 32004
10 in a nmediumcontaining water as shown in the schene

4. [Schenme 41 . H20O 2 The present invention also

0, o A PSP P TELIO O cective ngreciont.
fl . dr at the f | 1, in whi th

[ fone. TRoenNer sl gl the Lot & e DAL ANG o
ab&’@erﬁ&foenne t30 V\%dil’_‘.%.tttaﬁcleac% nrrgq. I;_:y F%&r{]ﬁdl chgfrjl_atigi of a

atnosphére as shown'in e sche ene

P 4/ 47 . ROLKR 03, 11. 2004 Ho H3C'O 0 2
oCé?T% ‘ﬁ%%ge |°g‘$%ééulnndle’fﬂ%r% i “3‘/61' OCH3  OCH3

The present invention alsc provides a synthetic
method of 7T-carboxymethyloxy=37,4’,5-trimethoxy flavone
of the below formula 2 wusing 37,5,7-trihydroxy-4'-
methoxy flavone-7-rutinoside of the below formula 3 as

a starting material as shown in scheme 3.

[Scheme 3]

OH

}roﬁon O OCH, O OCH,
oH 0 |

#,C 0 o~y °°| HO ocH,
HO OH 1. methylating
OH OH O reagent OH O
3 Z. acid
4
9 0
W\OJLW OCH, R\OJLj OCH,
o o Q - o 0 O
" OCH : OCH
a-haloacetate 3 methylating w/‘ 3
agent
' OH 0 1.c© O
3 3 c
8]
HOJH O ocH,
¢ OI OCH,
—_—
deprotection )
By~

12
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HZO0 The present invention also provides a preparation
nmet hod of 7-carboxynet hyl oxy-3',4',5-tri net hoxy

fl avone. nonohydrate of the fornmula 1, whjch_includes 5
the step of stirring the conpound ofPE8% %3’3094?002247

obtained fromthe step 4 of the above ROJ®ER &in1. 2004
anhydrous al cohol to give

7- car boxynet hyl oxy-3',41,5-trinmethoxy flavone.solvate

of the formula la and l.eaving thi,s solvate of formula

| a under(%rﬁe&inf’i e% at nospher EHL XY ShrPFeETHe  9roup
sch 6. Schenme 6] 0 HO H3C. Q0 2

TR of Soflor IGE'8 VATt nder SRiNtdl AP Bk &
0 $8S0 Rdntyr SUYEM 10roethyl and silyl.)

The present invention alsco provides a preparation
method of 7T-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]

Q [0}

OCH, Ho’uj)
e ke B

OCH;
contact with a medium
containing water

+ H,O

The present invention also provides a preparation
method of T-carboxymethyloxy-37,47, 5~trimethoxy
flavone.monchydrate of the formula 1, in which the
compound of formula 2 obtained from the step 4 of the
above scheme 3 was Jjust placed under humidified

atmosphere as shown in the scheme 5.

[Scheme 5]

13



10

H20O More precisely, a preparation nmet hod of 7 OCR3

OCH3 OCR3 car boxynet hyl oxy-3',4',5-tri net hoxy

fl avone. nonohydrate 14 PCT/KR2004/002247 RQ KR 03,

11. 2004 according to the present i riem t/%ﬂ20045002247
represented by formula 1, consists of ROYRRV@§®, 11. 2004
steps: 1) hydroxyl group of carbon-3" of
3',5,7-trihydroxy-4'-nmethoxy flavone-7-rutinoside of
formula 3 is converted into 5 nethoxy group, and

fol | onedfby acid treatnment; 2) the¢ resultant corgpound

IS reamde '“-haloaceta goﬂﬂ whi ¢ atthoxy
group is @ _hydroxyl | gr oup Qf hgp- % of
7-al kyl oxy ytfu@e yomialy- Ry dr 0x ’

3,4 -di hbk& fl avone of for a5 i® eonverted.iuy o
10 met hoxy groap; 4) protecting gr o5 of wcar boxyl
group is deprotected to give

7- carbmf wWsxy- 3 Aentiont ARy .jf%@é’oé‘n:p;jr%@r@ion

t he resu ant COITpOUﬂ cont act

COR @i dU ng Wa(gpr or T—L@érﬁcﬁt)}me, fch dd’f'f?—dtrlmethoxy
at nrosphere. 15 Anot her prepadrati hod’

7 -l RIABH Rkt e 3éf4ltlr§e”fb%hﬁ9xyl which includes

fl'avone. nonohydrate of the present invention,

I e e s e b OYsf MR the CONBSIS £ tH8rmula 2 obtained
from the step 4 of the above scheme 3 in anhydrous
alcohol to give 7-carboxymethyloxy-3’,47,5-trimethoxy
flavone.solvate of the formula 1la and leaving this

solvate of formula la under humidified atmosphere as

shown in the scheme 6.

[Scheme €]
0 o)
Ho)J\ O OCH;, HOJ\‘ O OCH;
R — 8} 8]
anhydrous alcohot
- C’O 0 L0 0 » solvent
3 2 la

l left under humidity

O OCH,
0 0
H,C . * !0

More precisely, a preparation method of 7-

carboxymethyloxy-3’,4",5-trimethoxy flavone.monohydrate
14
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steps of reacting
7- car boxynet hyl oxy-3',4" ,5-trinmethoxy 20 flavone with

anhydrous al cohol to give 7-
car boxymet hyl oxy-3', 4", 5-tri met hoxy PETARRI0QA(§Q2247

and placing the product under hum difi b ARROSRhERE.. 2004
Particularly, the preparation nethod of 7 25

car boxynet hyl oxy-3',4',5-tri met hoxy
fl avone, nonohydrate 15 PCT/ KR2004/ 002247 RQ KR 03. '
1PCSUGH T (e gﬁ@seﬁf‘eﬁﬁ%nt?—Bﬁ?nFéﬁPeseﬁ‘?@ae%?nted by

f la .1, | sts of followng.steps: (1

RO oF 11 QTR 251 87 eBk SOV e ST A1 dyarony:
{ ifeth fe b ) 5 h |

(SRS 1 8ot hesprsRenee ol base 4o SO ol MY O M oy

ARLIGRATEYL LOREPALE 2 COMPOUNS o5 T QLAY inco

e COI’TpOUﬂd o) mul a IS rea

the iy Cgﬁcgi@f bage suhhhalP 'Q%éfgcgkéé%méﬂt‘f‘hizﬁh fhe

the 1 T group i's prote Ve a cohpoun

Ofre iAMTY Vﬁrﬁf@&&izﬁ Aedcc e \CPansh Ll I 4Bl & & in

is reacte nethf?atlng reagent to convert

h ; | HRUAR;, of -5 t
r ﬁlﬁf?/ncga&{ n a lcgn%%%lg%;fp@dlﬂgﬁo&@@x%q%t e% lIB)g;ro(uZB of

Depngield on gF t her MmO, ol LAt AR ] Sey A feblbixy -

out, resulting in 7-carboxynet hyl oxXy-3",

t r3rmet-hoxmddrysaner o vd A naiE ard- St 8P54)is AYhverted into
methoxy group; 4} protecting group of carboxyl group is
deprotected to give 7-carboxymethyloxy-37,4",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-
37,4’ ,5-trimethoxy £flavcne.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 -
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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(5) The conpound of forrmula 2 is stirred in a 20

medi um cont ai ni ng water or placed under humdity to
prepare 7-carboxynet hyl oxy-3', 4' , 5-trjnmethox

f1 avone. monohydrate of formula 1 (stB@ KRQIOQX({&QS,ZZ‘;']

the conpound of formula 2 can be reactRO/RR 3. 11. 2004
anhydrous al cohol instead of stirring in 25 a nmedium
containing water to give 7--carboxymnet hyl oxy 16

PCT/ KR2004/ 002247 RO KR ,03. 11. 2004

3'?5' 5%  PREERbky VR ol TEPESSRRFER iy t hepmuia I,

pl aced. under _hum di fi ed at nosphere. (Step 1) 5 In step
1,CHS LS (of h%/lcﬁ']g?("{/lws hoxy flavone- 7-rutinoside

fof | i ted wit thyl.ating . in a

o, Tl b3 LSBELEaN LE TENLAL B0 TSR B
i , h |, f -3 .int

CONELSI . DVIEONI 7 OYR BELRINE 0 s et

di 3’ ' o di t fl - 7- i i

TSI S gnbupd OB PR 30N En{a" WA RAY Suxbho,  and

SOt yeydd1akycanaog Qiréé%&éﬂg.e 9! %Frfegé%of‘a OpeLed of
froma group consisting o i meth rmam de,
di et hyds. 4l foxide and acetone. Base is selected from

a 15 group consisting of potassium carbonate, sodium

hydroxi de, pafasshpphydr 8¥i 4eahd -Sodi um caLbeRat 6. the
Met hyl ati ng reagent can be selected froma group

gg{%ﬁﬂd@ ok Midw! wiedi da oHaHh Andtdiv®t iyl which the
carpoxyl group 1is protected to give a compcound of
formula 5 (Step 2);

{3) The compound of formula 5 1s reacted with
methylating reagent to convert hydroxyl group of
carbon-5 into methoxy group, resulting in a compound of
formula & (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.monohydraﬁe 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-

16
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((CH3) 2SO4) . Reaction tenperature is 0 C - 150 C
and 20 nore preferably 0 C- 90 C C. The product

obtai ned fromthe above methylating _can, be used
is without further purification suclPC& s/KRsz /%02247

crystallization or silica gel chronmato®@FER 03. 11. 2004
According to the preparation nethod of the 25 present
i nvention, the nore reactive hydroxyl group of 17

P 4/ 002 2004 -
PO/ 2004 002247, RO K03, 11, 12004 carhon:. 3 than, .
e 0y, QLOUP (TR ol Jthgd 91, preparing the

npound or hul requires speC|aI equi pmrent to
handl| e the pressure caused fromthe 5 nethylation
(Yield: 7699 which is perforned in closed vessel for
a | ong tb@% t@yconvert bot h hydroxyl group into
net hoxy groﬁp But, the preparation nethod of the

present ti,nvantd on e@ab%G%Jﬂ@ﬂ%% unﬂ%&hoxy flavone-—

at nospheric pressure’in high 8296

Second hodiee coHdecRIRAUNM P?tébﬁggeébQM%Hf%eth lating
treated with acid in a solvent to give 5, 7-di hyd rd&

3 nehgeditetaxysd1-auane pfc {orpad fede Alr thiSe i FBsu B ing
reaction solvent can be selected 15 froma group

cansishé NgoffredsMBhh W A{y@rdder gt abydrfian3’ into

aqueous al coholic solution or water. Hydrochloric

acied Ix B Ulfridrii; adkeddGal beocusedef Opraghdation of 5,7-
dihydroxy-3’,4’ ~dimethoxy flavone-7-rutinocside.

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 {CH3I) and dimethyl sulfate
((CH3)2S04) . Reaction temperature is 0T ~ 150T, and
more preferably 0TC ~ 90T.

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

17
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“treatnent. Reaction tenperature is preferably OC

1.00C. 20 (Step 2) In step 2,

5, 7- di hydr oxy-3', 4' -di met hoxy fl avone gﬁj fornula 4 1s
reacted with al pha-hal oacetate in wWACE ER2AHx4/ 002247
group is protected in a solvent in the RO/REsence 10f 2004
base, to prepare 7 18 PCT/KR2004/002247 RO KR 03.

11. 2004

P SYORETOT 1 O o 9t i SAERE Sa Plact PORUAEI vént"aS

is an aprotic ,solvent that cannot dissoci ate pol ar
orSeDrSEERh oS WEtheeny) sEPRRN ap e ot R8LRbA  ror

diﬁ@% g%fﬁlf édgoﬁﬁoﬁﬁgtg@efo%%ﬁﬁaiﬁ.S%Lg%&%? fé°§%§$ial

grooup” consi sting of “ 1 nofgani ¢ ‘baseé ™ suc S pot assi
. : . L d q
S aret o R0l (0 fEFeroohrt Shneds Exdfnbe
QQE; j 106 st hqxi.ds: kal.i |
E?%rl éﬂgﬁgﬂgaEQg%ggbn96%Qd3ﬁ{ggla%é gﬁkgﬁfﬁgbggf%hClOSEd

'nﬂégséydfégeasQEﬂéﬁg%hﬁﬁlgéquH¥QEkd%oﬁw“%§§§§ﬁ%ﬁngroup

preferred to be on pot assi um car bonat e,

hygdiaxifles h POF agsb i s oxile 10re, S0l UM CarDONM €of the

As al pha- hal cacetate 15 having a carboxyl group

Profeed of { AR e XAG a L £ie t 1Y 148: &F hhde PRI Wb spheric
t-butyl, benzyl, trichloroethyl or

pressure in high yield (82%).

Secondly, the crude compound obtained above 1is
treated with acld in a solvent to give 5,7-dihydroxy-
37,4’ ~dimethoxy flavone of formula 4.

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

100T.

(Step 2)

In step 2, 5,7-dihydroxy-3',4’'-dimethoxy flavone
of formula 4 1is reacted with alpha—-halcacetate in
which carboxyl group is protected in a solvent in the

presence of base, to prepare 7-

18
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silyl group, and X is chlorine, bromne or iodine),
et hyl bronopacetate, nethyl bronopacetate or t-butyl

bronpacetate is preferably used. 20 e te
3, the conmpound of formula 5 is reacééﬁ'&#kld&ﬁ 6)2247
nmet hyl ati ng reagent to convert hydroxyEug/Bﬂb of. 11. 2004

carbon-5 into nethoxyl group to give 7 19
PCT/ KR2004/ 002247 RO KR 03. 11. 2004

§y%i?%hig£%§8%#§ﬁg%%g$?¥%t|o dé% drne§¥b %%%QF
crlbed in step 1 5 The conpound
obtalnedgfronf§%e nmet yIatlon can be wused for the
next [ oBRLI QM &S cihel S M LOQUL 1By RUIYIAALL O Y O5FRSc 1

such as recrystallization or

CM&W&&W%RB}& é—agm(l&e@l@SO'dla%teeppélaEh%ﬁﬁ!@‘?“@@cﬂf as

formul a is deprotected to give

7d¥ﬁé¥ﬁ9@¥3£ﬁﬁﬁ&@é3 dfmePnol bkl FBLDAXY of | QNS HS.  Base
fornmul a 2. Deprotection procedure of reaction

condi §&D8ct 8d %50%1EJQjﬁﬁﬁpd@@ﬁﬁﬂbﬂﬂn?nth%norganlc base
characteristics of R which 1is a protecting group for

caydoxyl 2 oupoehiskhem correuBHak, f or suhaul. ROfdroxide,

exanpl e, in cases that a
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'-0COCH,X, herein
R’ is ethyl, methyl, t-butyl, benzyl, trichloroethyl or
silyl group, and X is chlorine, bromine or iodine),

ethyl bromocacetate, methyl bromoacetate 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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protecting group is ethyl or nethyl, the conpound is
treated with acid or al kali aqueous solution, and in

.20 cases that a protecting group is benzyl qaroup
SRS

,, the
conpound is treated with hydrogen at®® 004/1Q02247

presence of palladiumcatalyst. Wen tIROPEREess] Nd. 2004
group is t-butyl, benzyl or silyl group, the conpound
is treated with acid, and when the protecting group is

5 T 1 Bat T PO Wohptthas | <2 Lr S D97 Bhavope of
(hegipeense of acid (Step's) e in step s (e

cont g Y10 LELS Under BALLYLI© 19 VEre  sane
ST ROy ials plof ormilagg o Ase, the compound
Prepar ool ABORIR Nk ek BB Lon can be

hupd di f i gd-at ppsphgre.t o,.gdiwes £+ - - : :
cg?%oxynEtﬂylox§-3'%4ﬁ,5Fg?¥§é§ﬁoxfs it is without a

flanone: monolyydrate-. 9f farayl a L %ﬁmlﬂrahteion or

acetone 1s used as a nedium contai ning "water.

crystals ot atdednd st &atb @ fHisgirred in  aqueous
medi um resulting in 7-carboxymet’hyl oxy-
3',41,5-trinmethoxy fl avone. nonohydr at e.

{Step 4)

In step 4, the compound o¢f formula 6 is
deprotected to give 7-carboxymethyloxy-37,4",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 agueous 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

20
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As anhydrous al cohol is ethanol preferred. It is 20
al so possible to | eave anhydri de or sol vate under

hum di fi ed at nosphere to give 7-carbox t hyl oxy-,-
3',4' , 5-trimethoxy flavone. nonohydr £€%éroé€é/&qgg47
met hod for 7-carboxynethyl oxy 25 3', 4" ROYKRethoxy . 2004

fl avone. nonohydrate of the present 21
PCT/ KR2004/ 002247 RO KR 03. 11. 2004 invention

reduc the l.ong s s of total synthesis py .usin

5 R POy - AR avBnd- o bt e SgF n
fq{)hrréjl are3 o V\é’]i cohf iascie sily obtainable fromnature, as

a BAsit KBt oh fF 1 he target conpound. The 5
preparati on nmethod according to the present invention,
unl i ke the nethod described in Korea Patent No. 99-
41205, q@%@¥lg5ion of the conmpound of fornula 3 is
carried out “under normal pressure and w thout specia

purificali a4y ogedyune SehRAsd %fri‘é}ﬁhiézgti@ Hirred
10 chromat ography. Thus, the preparation net o&

acGPr4dingqai iR LHRL PLRSEP whRXENHLON GRS Y NREGE ity to
speci al equipnent to control the pressure and

fagijd tates nmass- prﬁ%ﬁ&wﬁlm§% €ondi 4100 nSGhoxy

that it is of wutility value. 15 The present invention
al 10 WY ind8so 1By d el P et infidlla CoNposi tion contai ni ng

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

fl avoneameaohyiaat €ompound of formula 2 is reacted with
anhydrous alcohol to prepare T-carboxymethyloxy-
37,47 ,5~trimethoxy flavone.solvate, which is then
placed under humidified atmosphere to give 7-
carboxymethyloxy—-3*,4",5~-trimethoxy flavone.monohydrate
of formula 1.

Ethancol or acetone is used as a medium containing
water. The crystals obtained in step 4 are stirred in
agueous medium, resulting in T-carboxymethyloxy-
37,4’ ,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-

37,47 ,5-trimethoxy flavone.monohydrate

The preparation method for 7-carboxymethyloxy-

37,47 ,5-trimethoxy flavone.monohydrate of the present

21
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represented by fornula | as an effective ingredient.

20 Since a pharmaceutical conposition containing the
compound of the present invention as_an gffectjve

i ngredi ent shows the nucus nenbrane %@&&3&@6#@‘23247
and anti-colitic effect, it can be ef f ROVYBRyossed . 2004
for the protection of gastrointestinal tract

- including the 25 colon and the treatnent of

i i | di 22 PCT/ 004/.002247
Ao S E 0808t SERR 208 S ers it S e ey bY
i d. tj t f triti , .
o o5 T A R M BRGLy PlaPBRe L (Fieinoside

di§€a§8rm§15'%arQQ%X%ftf%28§¥i§g’#&m@lBE'E%tq9§¥n ature,

Il
f l'avone. nonohydr at é present 1 nvention can be

adm nist %ra%‘ié hisuglLyar | ?B?t roytes fLog ef f@ﬁl}%ﬁ&ﬂd. The

dosage. The conposition of the present”“Inven

addidd.onal | o, | ACt Ges 2 PRBEERAGULLC Al L@fé@ﬁ@biﬁv&%iom

carriers. Mre precisely, any pharmaceutically

acgephiab! eneardd &fod Okiekbe i bRHOT IR d khREU! 8L { O SHEN  99-
as sterilized solution, tablet, granule, capsule,

SUSIDRJES| OB tBYNHR 1 oSUPHSSIHHY Y ARG cGRBNMEG £ eMSEds s
for the conpoSition. In general carriers can include

1 giduent susuchdas i@, Préksusddahd SPREHJULC special
clay, gelatin, stearic acid, talc, vegetable oil

gyariGldeol¢n oprethairenf orsRd 4 | weptsysAAUiization or
flavoring agents, coloring additives and ot her

camaneidsyshbe 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 is 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 pharmaceutical 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

22
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al so included. The conposition containing 7 20
car boxynet hyl oxy-3', 4", 5-tri net hoxy

fl avone. nonohydrate as an effective_j [ G

adm nistrated by the fornulations &b&?/ﬁa@éﬁﬁogs47
form injection, suppository and enemBOPRR®E. 11. 2004
always |imted thereto. Particularly, the conposition

can be prepared for oral 25 or intravenous
rally

pch Kezob 802545 Ty & %“ﬁaggniaéid ga Pitiesgve and
s ngf\sieerr%w@' s el o BEEpLscs i SiQLegrati ng,y oo,

uent such as sur act ant XClIplent.

are
g{)j[ ets, ]{rﬁ% a&%fétgl g;arg%aé ec?rgma%d&%ga%%% es. These 5

SO|Id forrrul ations are prepared by m xing one or nore

sui t abl e exci pi ents such as starch, cal cium carbonat e,

sucrose _or |actose, gelatin, etc Except for the

si npl e gxéﬁap’ é’ﬁ‘tygletlthBPIXéfarzft s4'v6r tERERSPe X Hagnesi um

st ar at e, be used Li qU| d formul ati ons
]fao‘forb‘?"é‘i‘o qeﬁast(?a frontAF e RERHEMS |d‘ﬁ§’enstd1°l§‘t| 6RAE, Pe

sions_and. sy and the above ntion ,
4-%%%% G anEEERi ol n VAFEOHS ercipint € SucreEEective

tin agen@%é sweet ene

d : :
pr Etati ves i ncgﬂaf’f’r%ﬁb? agﬁe{;%?l 3gﬁ%%%n1éi mptgention
di lcyc?né rrc’al'iclh as 1n Slu eEser a adrrﬁ\ah rgc?ahglny ar e acceptable

ornu IOﬂS ravenou

Stéﬁfﬂléggi aque%%%x§0|%&%%q%el%ﬁterah930|§ﬁg§haceutically

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 -
carboxymethyloxy-3',4',5-trimethoxy flavone.monchydrate
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 compositicn can be prepared for oral

or intravenous administration by mixing with generally
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exci pi ents, suspensions, emulsions, suppositories or
enema. Wat er insoluble excipients and suspensi ons can

20 contain, in addition to the active

conpounds, propylene glycol, pol yet &'&&3&5&/002247
vegetable oil like olive oil, injectablROEZRRrodika. 2004
ethyl ol ate, etc. Suppositories can contain, in

addition to the active conpound or compounds,

wi t epsol PCT/ KR2004/ 00224 KR 03, .11. 2004
nﬁ%ﬁ%%olflf§%5n R%acéo Eﬂttéﬁ VanJH & agents,

glé/cse{rpgt %ﬁé%ﬂg{‘hﬁé&smﬁ EESEE'%%CQO%%Q uorff chcant or

COI’TpOS r esen I'nvention

{paGd aCCQ&Pié‘ngQmMEEEan %o@g%ra%e“?&ﬁmf%é@lon

con ition, diet, adm nistration frequen

adé?&é“t%ﬂ?éﬂé’” ﬁ‘ﬂj[mdd% ng??tﬂ)&!?d@@g aﬁ&vc@%bé%lgé.a These

di sease. [n genera ective dose

CQﬂPPHﬁdfb§m@i§£§5§§|¥ré pfggg%édmﬁﬁgmﬁggngsone or more
adm nistered 1 - tinmes day. The ‘exact dosage, 10

adii i T At oms ﬂ@g §ﬁ9hdg§'%&a&kﬁﬂUQﬂ§mbeM‘é&&bonate,
deternmined by the characteristics of a pharmaceutica

f aruprddde f Ollalcﬁ‘é%@' ogti1dbidhe awtecul gkc8pEUCtYFe the
of conpound of the present i nvention are confirnmed by

| firgiied expeelEASEOPY1ubNi 6RCEL | 0STEAPY exBipl Barmagnesium

magneti c resonance spectroscopy, nmass spectronetry,

t dg@myrate, talc, etc, can be used. Liquid formulations
for oral administration are suspensions, solutions,
emulsions and syrups, and the above mentioned
formulations can contain varicus excipients such as
wetting agents, sweeteners, arcmatics and preservatives

in addition to generally used simple diluents such as

water and liquid paraffin.

Formulations for intravencus administration are
sterilized aqueous solutions, water-insoluble
excilpients, suspensions, emulsions, suppositories or
enema. Water insoluble excipients and suspensions can
contain, in addition to the a&active compound or
compounds, propylene glycol, polyethylene glycol,
vegetable o0il like olive o0il, injectable ester like
ethylolate, etc. Suppositories carn contain, in

addition to the active compound or compounds, witepsol,
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gravinmetric analysis (TGA), and the conparison between
20 theoretical value of elenental analysis of a

compound and experinental value of |t

presently preferred enbodi nents of ?GZ')D §Q§3/086]g247
invention are illustrative as shown i nR®¢KRO®3.0VmI‘]92004
Exanpl es. However, it will be appreciated 25 that

those skilled in the art, on consideration of this 25

PCT/ KR20 / 00 247 KR 03...11. .2004 disc| osure,
make nodi 11 cat ons a nﬁrag\?é)rrer% QCQCert hi ﬁlaﬁwe I%plbu ter,

%lafzg&p& %H\gxrg)fe&egl i nvention. <Exanple 1>

oxyne 5-trinmethoxy 5
fI .
] ?.V?S.eﬁ‘ﬂ%PS‘%P%@E%véd. CETN m&gnecamaosa*aon of the
n.5es7er§*£ |yl s g éﬁgtﬁ‘é’xdeééﬁ%{ﬂ{‘@d a&'f‘ dﬂ?(%dt_eoawngight,

pot assi um car bonate were di sso

d'&ﬁ%*ﬂ”géﬂd@%“ dg eal +30- cEnaWRieh, wag; 4P, heal Rty Afdrat ion
stitred at 90-" C for 8 hours. The'reaction solution

WaS,- e 1o rogmiepeiaisge. Joctde, SolMIONi¥RS and
added™ 1 kg ‘of i odomethane, followed by’ stirring at

r o d eNPer 8f Usedhebadd  hodhs getreR 1, Cofdl ediN-tRee dose
reaction, 50 L of mixed solution of 15 et hyl acetate

angk di.ghl A SHEsrane 1 63 e Masaedded L hapgho. mJ'RQ and 1is

resultant solution was stirred for 30 mnutes and

t hemifnidenass 5. 2- L3ofcmeébanol dapd 5 Kee ekae®ncdosage,

hydrochloric acid were added to the filtered
administration method and dosing frequency can be
determined by the characteristics of a pharmaceutical

form.

[Mode for Inventionl

The molecular structure of compound of the

present invention are confirmed by infrared
spectroscopy, uv spectroscopy, nuclear magnetic
resocnarnce 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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solid, followed by heating to reflux at 65C for 8 20
hours. The reaction m xture was cooled down to room
tenperature. The precipitated solid mere coIIect
filtration and washed with a snall %5“5%247
to give a desired conpound (yeIIomrsoIEd3/326 . 11. 2004
yield: 82%. 26 PCT/KR2004/002247 RO KR 03. 11. 2004
1H NWR (DNBC>d6 400 IFE) : 53 . 833 ( S o 3H)

86 49

‘%8‘%’33”51%@ ‘?“aéfz(ﬁ‘akf F%b?lééfégio a% éﬂ%ro‘%ﬁents

Br 1636 1 cn15

7“{8% r%/lté'%cséjrjblgrr%ylgnq hnyOchy hy F O xy-s(ent lm‘)entlon
3',4" -dinmethoxy flavone 425 g.of the conmpound prepared
in the above step 1 was dissolved in 4 L of
di net hyl formam de. To the 10 solution was added 243 g
of pot asExgmpdegr donal eankpopeetthptoxytiit y4 ' , 5-trimethoxy
bronpacetate at roomtenperature. The resultant
solution was stirred at roomtenperature for 5 hours.
UdorP e iy Bfatihe reacti on, water was added and
extracted with ethyl acetate. The organic 15 | ayer was
washed successrvel mnth mater brlne .and drled over
anhydr olgt&gdiy yiyd Rg&h :
evapor ati on under reduced pressure The nrxed

sol ution Q@;eB@V'3aP§$@1€r§H9dP§%§D§’LMQ%H@Ey flavone—7-

rutinoside and 454 g of potassium carbonate were
.dissolved in dimethylformamide at 10T, which was
heated and stirred at 90T for 8 hours. The reaction
solution was <cooled to room temperature. Tc the
solution was added 1 kg of iodomethane, followed by
stirring at room temperature for 12 hours. Upon
completing the reaction, 50 L of mixed solution of
ethyl acetate and dichloromethane (3:2) was added
thereto. The resultant solution was 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 cocled down to room
temperature. The precipitated solid were collected by
filtration and washed with & small amount of methanol
to give a desired compound (yellow solid, 426 g, vyield:

82%).
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ratio =1 : 3) was added to the residue, followed by

20 stirring. Then, the product was collected by
filtration to give a target conpoun 6 | el d;

980). 27 PCT/KR2004/ 002247 RQ KR oi‘?&%ﬁﬁ&sﬁéﬁmzw
(DMBO d6, 400 Mhz) : 51.45 (s, 9H) , 3.Fa/FR &H) 11. 2004

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, 1H 5

i ret nofly o bletate. o200 e Ld??é'n%é%i%g %?'e%%»fediﬂ 1562 (5,
o ey T b B 0 SR B (RRTEY CHT WSl
420 4 0f POIASS] A (AP, CAEPONAS &, (ol | aved Dy 4 (4111

for 3 hours.’ The reacti on ‘sol'ution Was cool€d to r'oom
tenper atiyr exp330 g43@f hedemeihane was slowy added,

and stirre Por 17 hours. Upon conpleting the

reaction, water was added and extraction was

performed with an excess anmount of 15 ethyl acetate.

The organic | ayer_was washed with water , brine, and

dri ed oVeteRnA dr bus—RIGHY e Eea FoeRry Inahay kox Yeprh ygsoxy-

stripped off under reduced pressure. 3 L of ethyl

acetate was added to the produced solid, followed by
sﬂix¢i4@§kﬂgﬂﬂﬁﬁipékiﬁ9ﬁ§hour and cool ed 20 down to
roomtenperature. The product was coll ected by
filtratison to f veha temnpgetncoppephde(324 dheyidldlie step

1 was dissclved in 4 L of dimethylformamide. To the
solution was added 243 g of potassium carbonate and 258
g of t-butyl bromcacetate 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:
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950). IH NWR (DVMBO d6, 400R): 51.45(s, 9H), 3.82(s,

3H), 3.83(s, 3H), 3.86(s, 3H), 4.82(s, 2H), 6.51(d,

1H), 28 PCT/KR2004/002247 RO KR 03.. 1

6.76(s, 1H), 6.81(d, 1H), 7.08(d, 1HC Tf@?%ogﬁ)oozzw
7.60(dd, 1H) (Step 4 5 flavone RO/KR 03. 11. 2004
7- car boxynet hyl oxy-3',41,5-trimet hoxy 266 g of the
compound prepared in the above step 3 and 172 g of

b xtur e B8R SPbRaTAvartbd Brlerel (ASuew By dnfere, 3
3@§Hﬂ$ ted3h9 re;lgf foré%%hou%s ng tmg@ cogleq %O 1H)

roonrtenpera U e He pro uct coIIected by

fidt on, ywa acgton [
THL %?F%un%tyeigﬁg) Stfﬁ?gd ﬁﬁl 676$Pg% aﬁﬂ
sol uti on of chlorofornrand met hanol (3:1 v/v) for
further stirring at roomtenperature for 2 hours. The
15 washi ng process was repeated one nore tlne 220 g
of tardé&ftes [/ feh ¥y | r ‘
(DVBO-d6, 400M)' . 63. 82(s 3 3.83(s, 3H), 3. 86(s
3H), 4.85(s, ZFD 6.52(d, 1H), 6.77(3, 1H), 6.85(d,
1Hrimetdmsy lavore 50(d. 1H), 7.65(dd, 20 1H), 13.15
(br S, 1H) (Step 5) 7-carbox eth lox -3 4

5'tri”EBBQXg 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 ilodomethane 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 Qashed with
water , brine, and dried over anhydrous sodium sulfate.
The solvent was stripped off under reduced pressure. 3
L of ethyl acetate was added to the produced solid,
followed by stirring at reflux for 1 hour and cooled
down te room tTemperature. The product was collected by

filtration to give a target compound (324 g, yield:

'H NMR (DMSO-dg, 400Mk): 31.45(s, 9H), 3.82(s, 3H),

3.83(s, 3H), 3.86(s, 3H), 4.82(s, 2#H), 6.51(d, 1H),
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fal vone. nonohydrate 29 PCT/ KR2004/ 002247 RO KR 03.

11. 2004 220 g of the conpound prepared in the above
step 4-1 was added to 4 L of 95% ethano and st,ir

for 4 hours. The precipitated prdudfC Mﬁ?lqgﬁé@égg‘”
give a target conpound (225 g, yield: FRGYKR 541H INVR2004
(DVMBO-d6, 400 Ivlz) : 63.82 (s, 3H , 3.83 (s, 3H

10 3.86(s, SFD 4 85(s, 2H), 6.52(d, 1H), 6.77(s, 1H),

6'3685‘&é’ b w7 B ) ) SObOnad ) s B Pot Ko G e

qg ﬁ%ﬁ/ fﬁ 4 99% Experlnental value C. 59.46% H
5/9 ernD gravinetric analysis (TGA) (see FIG 1)
<Exanp|e 2> 7-car boxymnet hyl oxy-3', 41, 5-trinmet hoxy 15

fl avone. nonohydrate (Step 1)

5, 7-di hydroxy-3',4'-di net hoxy flavone A target
conpound Sk pr épar ed-byrhdreyrapiey bpoeedusr €' as-trimethoxy
described in the above step 1 of exanple 1. 20 (Step

2) 7--ethyl oxycarbonyl net hyl oxy-5- hydroxy 3'

4'Lvweneox flavone 325 g of the compound prepared in

t he above step 1 was dissolved in 3.3 L of

di net hybfger npnd fler hd 0cbBousf prepared in the above step

3 and 172 g of p-toluene sulfonic acid were added to 1
L of the mixture of chloroform and toluene (1l:1 v/v),
which was heated to reflux fof 3 hours and then cooled
down tec room témperature. 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: 95%).

'H NMR (DMSO-de, 400Mk): 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, iH), 7.50(d, 1H), 7.65(dd,

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

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

falvone.monchydrate
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PCT/ KR2004/ 002247 RO KR 03. 11. 2004 sol ution were
added 171 g of potassium carbonate and 137.2 M of
et hyl bronpacetate at roomtenperature whi_ ch S
stirred for 6 hours. After conpleti dCo/ B R@004/002247
reaction, the reaction mxture was add@®Oy&R hes mixedaoo4
5 solution of ethyl acetate and hexane (1:1 v/v). The
resultant solid was collected by filtration and then

ane, and heat to.refl ux

Do for 380mhitest M e S it oREReS TEBo i AP e Step
LR edithate el bta SHioeipno T B o S for 4
hAHEA S BeLLISE: 2008 RP0BL FRIY 3RS IRLE AGive &
( O S TIBg COR GoHP ohs Ta T

o sala IR Reg-ad Deodulst S B (s S 23 g (s, 31,
e S T P AT AR D A

preppy gd i nifihe abBoyg sfep dyand 57850940f Rafassi¥ms (44,
carbonate were added to 6 L of acetone, followed by

stigy i ng At1 9 oy tempenature for 3 hours. To the
m xture was slowy added 54.1 M of 31
PCT/KR2@Q@&QQ%&47analysis:

Theoretical wvalue C: 59.41%, H: £4.99%;

Experimental value C: 59.46%, H: 4.85

oe

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

<Example 2> 7T-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-ethvyloxvcarbonylmethyloxy-5-hyvdroxy-

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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RO KR 03. 11. 2004 dinmethyl sulfate, and heated to
reflux at 56C for 17 hours. Upon conpleting t he

reaction, the solution was cool ed domm
tenperature, to which di chl or omet haffe 3&&%/002247

followed by filtering over 5 celite padu)fhﬂzfojimﬁlezooq
was washed successively with water, brine, and dried
over anhydrous sodium sul fate, and concentrated under

T t ant id ut
%5@?%”\%3 2 T IS8 BPberaiiiopiyrdate and
m niyas 509I d down to 10 roonrtenp%ratu ¢
fi %eT i@, £E0Y 2 *FPoaeLtBe  Was afed THHREULS
prvﬂlqzahng’gl % ]).[\gl(!l CP J\:‘Naé ﬁ'(g ged ﬁ er reférrfl}_:%lqulo%6 ©of the

ours e sol uti on was cool e

t%&&%%ﬁ&He tﬁé'&%&%@l Hdﬂ¥26ﬂ¥e'WE%”E&&éS”%nghe mixed

processes ‘wef'e repeated once aln to give

aooy - GIEGEN LD Sogkptld Hf)% egafiNB PVl e
3@6 Lﬁ%}{tg ngd 4va7sl(§olgg%ted6b§(7(flllg-fgtl<$nz%§lgl then

"{.‘)utzolr( S@ eps 4?1. chﬁﬁgﬁ“i‘}élr%gﬂyﬂaﬁéy %n’dAf her%tterd giss! hz_oé(ﬁ/lux

fl'avone 165 g of the conmpound prepared I n the above
stiep rFdrva® dih$setyed | mR00s8110{ ok etiaahydb of &k aBowhO to

t he 32 PCT/ KR2004/ 002247

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, vield: 97%).

'H NMR (DMSO-de¢, 400ME): 81.22(t, 3H), 3.84(s, 3H),
3.87(s, 3H), 4.18(qg, 2KH), 4.93(s, 2H), 6.3%{(d, 1H),
6.83{(d, 1H), 7.04(s, 1H), 7.12(d, 1B), 7.57(d, 1H),

7.69(d, 1H)

(Step 3) 7-ethyleoxvcarbonylmethyloxy—-37,4"', 5~

trimethoxy flavone

210 g of the compound prepared in the above step
2 and 575 g of potassium carbonate were added to 6 1L 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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RO KR 03. 11. 2004 reaction solution was added 800 m
of 1 N sodi um hydroxi de solution, and heated to refl ux

for 2 hours. The reaction sol ution

room tenperature, and then ethyl m&i‘t@%@dﬁﬁwé%“
the 5 reaction solution and the organldybdiﬂl O®S 11. 2004
renoved. The obtained water |ayer was washed with

ethyl acetate, and acidified with 1 N hydrochloric
qutlon a rodyce

oy R R ofBe DR SRT o FORIBRd thys SsHidy 17
\Mﬁ& tery cgrgdg‘gmﬁggéfﬁg gﬁhe %'%%%ncrytsht al MBI L was

drie agal a m xéd sol ution o

Chéc%féc?rm 8891’1 nEttI%anmrc(g}nl Véggngekgl\:hg\éEd bx:o wl:élch

stirring at room tenperature for ours. ' The washi
t
LSRR B PR BO® SO A BT (R s
(E&\@Qﬁj@ 480R) i, 233 82,68 3k @%’swessﬁv@%%lth
4.85(s, 2H), 6.52(d, 1H), 6.77(s, 85

1"‘Date,7r 081§§1n4H) and- égﬁ_@d Yder 7r§1§((di%usl@odll.§]ﬂ$ Q—éiﬁéte,
s, 1H) 20 (Step 5) (Method A)

7-Ld byt hyd 0xy -3naddr » Bedhb8B PBXYsure. The resultant
fl avone. nonohydrate 2.5 L of 95% et hanol was added to

13 ui of wesyphial snoht ai ned bBhi/he aabove st e A -dbidrh at
stirred 33 PCT/ KR2004/ 002247
reflux for 2 hours. The solution was cooled down to
room temperature, filtered and dried. 2 L of acetone
was added to the produced sclid, 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-ds, 400ME): 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, 1BR)

(Step  4) T-carbonylmethyloxy-3',4"',5-trimethoxy

flavone

165 g of the compound prepared in the above step

3 was dissolved in 800 md of tetrahydrofuran. To the

32
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RO KR 03. 11. 2004 for 4 hours. After filtering, the
crystals were dried at 60C for 5 hours to give a

target conpound (142.6 g, vyield: 990). 1H N

(DVBO d6, 400 Mhz) : &3.82 (s, 3H) ,P%leﬁgwqw?;“
3.86(s, 3H), 4.85(s, 2H), 6.52(d, 1H), FO7R®,04H)11.10004
15 6.85(d, 1H), 7.08(d, 1H), 7.50(d, 1H), 7.65(dd,

1H), 13.15(br s, 1H) Elenental analysis: Theoretical

| C 59.41% H 4.99% i t I C .
LTRSS OIOE RS Paeret PPE" ol $i o Twysodiun
G.2 te. 5 Met.haod 7- - b | th
(SfaldiGad) sbFhfigd, (HBLI G ARk’ £ oL IRk TRER. 1Koy rs
a 44 xed Lution t Qhe I d 14
g%}é(crg;éggl%bgbt gglonle |O(r%pt h‘gggb\ggzteo%lsetvég; %9‘%? a;tg) room

?}1%&&?&&(8&@4, hgg&.s'tél ate %’g@fo\é@%tﬁggl lmﬁacst egdgé_!d é:o the

tration, and drie urs to give

. . 14. i o] d: 0
| t(gf'\%gtdlg&{mgkmgtg_&ﬁ )5argj b%b@ggwr(g%?l%cl_b ngé‘-f' AR ’regml_fﬁved.

, 400 h'fffa ,73.83 (s
o B L By g g e e pgtace
13dd (Misirildd EBlagmntal pnalysisenBdric acid aqueous
solution at 0 ~ 5TC. 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
methancl (3:1 wv/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-de, 400 Mk): 33.82(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(d4, 1#H), 7.50(d, 1H), 7.65(dd, 1H},

13.15(bx s, 1H)

{Step b)) (Method A) T-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
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PCT/ KR2004/ 002247 RO KR 03. 11. 2004 Theoreti cal

value C. 59.41% H 4.99% Experi nental vaI ue C

59.22% H. 5.16% Therno gravinetric anal

(see FIG 3) 5 <Exanple 35 888 )RR3d0£)002247
7- car boxynet hyl oxy--31, 41, 5-tri met hoxy RO/KR 3. 11. 2004
fl avone. et hanol sol vat e

7 car boxynet hyl oxy-3',4',5-tri met hoxy flavone. et hanol

h TrEtbad bposs E/fﬁﬁﬁgﬁa‘f i%é”%P%QEyti{"“S g fipse dricd
O
SZ%%SQ@W Fert ol 5T 11 GOt e GO Bt ¥

e 'HNI\/R(DI\/BOd6 400 MHz) : 51.04 ( t ,
gl‘% 31%9 T, - 382 3, 3.83(s, 3M,

3 86(s, 1 %MR4F§QE§ Séf(H)d‘mGl&a? gg g%&lH) 6. 7gé§%&d, 3H),
gs 1;3(}‘?1%4 ég—% SQ%M al apalysi )Th%or7?:t| cal |

% Exper| nent al” Val ué
616 ZésgﬁidH 18932% . & Jheﬁﬂgxgrﬁvﬂd@f ri ?H?nal"iy%Ss(cdeGAiH
(see FI G, <Conpar at'i ve Exanple>

/- p@rppgqygeg hy{pxy-3',4',5- trinmethoxy
fl avone. anhydr| de 35 PCT/ KR2004/ 002247 RO KR 03. 11.

2004 7- eachentamt RraX¢+i3':, 4', 5-tri met hoxy

Theoretical value C: 59.41%, H: 4.99%;

ole

Experimental value C: 59.17%, H: 5.10

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

{Step 5) {Method B) 7-carbonylmethyloxy-3',4',6 5~

trimethoxy flavone.monchydrate

400 md 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 solid was
collected by filtration, and dried at 60T for 5 hours
to give a target compound (14.5 g, yield: 99%).

'H NMR (DMSO-ds, 400ME): 33.82(s, 3H), 3.83(s, 3H),
3.86(s, 3H), 4.85(s, 2H), 6.52(d, 1H), 6.77(s, 1lH),
6.85(d, 1H), 7.08(d, 1H), 7.50(d, 1H), 7.65(dd, 1H},
13.15 (br s, 1H)

Elemental analysis:
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fl avone. et hanol sol vate prepared in the above exanple
3 was dried under reduced pressure at 80C for 5 hours

to give 7-carboxynethyl oxy-3',4",5- tr|
fl avone. anhydri de. O, |?s £6y04?002247
7- car boxynet hyl oxy-3', 4", 5--tri net hoxyRO/KR 03. 1i. 2004

fl avone. nonohydrate prepared in the above exanple 1 or
exanple 2 was dried under reduced pressure at 100C for

3 hours to give 7 arbOﬁgﬁe h%ﬁ@éénéd6%9hgétrlﬁeggoé§°’

10 flavone anhydn

.82( s , : 86( 4.8 o

2H), 6. 52(d 1H) | g%p%?%meggi& v gL d, §§2§2 %S(d 16%
1 3. r 15

Elenent%gggﬁgl av1m$%ég%e |ca &éld%ééq %ef ?&G 3)

4.70% Experinental value C 62.15% H 4.73% Therno

gravinetric analysis (TGA) (see FIG 5) 20

<Experi mental Exanple 1> Investigation of we

ht
changes<§ﬁa¢Pé&rBBRy%E##EbQﬁ@m%Mh¥ﬁ°%¥T3\n%iH%X?rlmEthoxY
fl avone. nonohydrat e, ethanol solvate and anhydri de 36
PCT/ KR2004/ 002247 RO KR 03. 11. 2004 1.
ethanqlestolgfate - car boxynet hyl oxy- 3 ', 4
, 5 - trinmethoxy f lavone . nonohydrate and anhydri de
7- car boxygRtRYkEthd1oky~3~ 1 4l MBLR e thoxy

fl avone. nonohydrate prepared in the above exanple 1 or
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(qg,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, 1E)

Elemental analysis:

Theoretical value C: 61.11%, H: 5.59%;

Experimental wvalue C: 61.25%, H: 5.32

e

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

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

trimethoxy flavone.anhydride
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5 exanple 2 was exactly nmeasured by using a weighing
bottle (6 CMin dianeter). 1 g of the 7

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

fl avone. nonohydrate was prepared as RCTABRE0GAL002247

sanpl e was kept in a vessel in which t ROFRRUSE, WaS 2004
set at 251C and 75% 10 relative hum dity was
mai nt ai ned. Wei ght changes of the sanple were neasured

3rd day ! SRR PRETSIR Ay | e > SR el gt
el BB T ot S e DR T Bt aFe SO EhoteTRLe 3
IOt TG FTAUSho S| BESRRRRar B8 PRt nee 5 Houss to
TR as. mont foned SreveranaPPRRE R Ty i i hupenony
infl%oor;r@bal{?nﬂd?%}g@bl e 1] Weight changes according to

the time 1apse Sanpl e0 h2 h4 h6 hl day3 day6 day
Anhydr'@ﬁ0+3'4+4'7+47Jé§rﬁﬁﬁ¥£€€%glgg -3’ S5-~trimethoxy
1. 2004 b

PCT/ KR2004/ 002247 RO KR 03! noh%’r ate 0

'4%f%v$héimonohydrate prepared in the above example 1 or
example 2 was dried under reduced pressure at 100C for
3 hours to give 7T-carboxymethyloxy-37,4’,5-trimethoxy
flavone.anhydride.

'H NMR (DMSO-dg, 400 M) : 33.82(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%, EH: 4.70%;

@

Experimental wvalue C: 62.15%, H: 4.73

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

<Experimental Example 1> Investigation of weight

changes of T-carboxymethyloxy~3'",4' ,5-trimethoxy

flavone.monohydrate, ethanol solvate and anhydride

36



10

15

20

+0.2 -0.3 +0.3 +0.3 * Anhydri de:

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

fl avone. anhydri de * Mbonohydr at e:

7- car boxynet hyl oxy-3', 4', 5-tri met ho§CT/KR2004/002247
fl avone. nonohydrate 5 As shown in Tabl ®RQ/KR 03. 11. 2004
7- car boxynet hyl oxy-3',4',5- trinethoxy

fl avone. anhydri de gai ned the weight as tinme passed,
indicating that it absorbed noisture. After 2 hours

the wei ght dygdoswapiidd | norssasaesf ahtcidrionxyhetlifloxy-
4t h hour, at average 4.6% wei ght increase was

observed. The results can be explained by the

hydt ob'copt &3 ime tifoxyn nhlalrenss. tienrghydr aron cnyd rathey dairdk
the extent of the weight change of 4.6% corresponds

to the %%%Eb%\c/aéﬁ%@;%%ﬁ9'1"6}%ﬁ3é‘}&91lé%h%9<yt he

nonohydr at e.

CaF DKW Vv prapd+ 88 BRXYhe above example 1 or
SR B it

fl avone. nonoh ate o e present invention not

showm@iye Wei ot s change j Unden shiregsan® %1%163“ N wighing

Test of conversion of 7-carboxynet hyloxy-

3'pok ord i Mgt hoyy fﬂﬁVOB?ﬁg{ePQEﬂ sol V%t gl Nt the 7-

nonohydr ate 7--carboxyne oxy-3',4'", -t?inet oxy

f | canane: oty at-e3 /prep -t ik tHie: AbeVer XA Koy PFat e

exanpl e 2 was neasured by using a weighing bottle (6

CWas 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 &% 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 o©of 7-carboxymethyloxy-37,47,5-
trimethoxy flavone.anhydride prepared in the
comparative example were alsc 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 2 h 4 h 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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38 PCT/ KR2004/ 002247 RO KR 03. 11. 2004 in dianmeter).
1 g of the 7-carboxynet hyl oxy-3',4",5- trinethoxy
fl avone. nonohydr at e was prepared as a_sa
sanple was kept in a receptacle in ﬁ?&ﬁ%‘é&@g?&%ﬂ“
was set at 25C and 75%rel ative huni di tRO/FRQ@3the. 2004
1st, 2nd, 3rd and 6th day, the weight of sanples were
nmeasured. The extent of weight change was cal cul ated
ac Mope geniage t @ the-start -og3wei-ghp and 3theo.3 | +0.3
sutsare-shown-in Tabl-e of
7 Tar baxyReirileexy- - B-cdrodxydc by wﬁﬁhgxy@' 5-trimethoxy
fl avone. et hanol sol vate prepared In above exanpl e
3 fefeod snhywesdd gated by the sane nethod as
menti oned above, and the results are shown in Table
2.* (TabhehzHrkSeWei ght cehangasetleeDsdy Ay [ o' [ hettim@thoxy
| apse (% Sanpl e0 dayl day2 day3 day6 day Ethanol
sof Vet @l Andndhpdate 6. 5 Monohydr at e0- 0. 3+0. 3+0. 3+0. 3
Et hanol sol vate: 7-carboxynethyl oxy-3',4",5 trimethoxy
fl avone. et hanol sol vate * Monohydrat e:
7- car boxymnet hyl oxy-3', 4", 5-tri nmet hoxy

As shown in Table 1, 7-carboxymethyloxy-3/,4’,5-

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.monchydrate
of the present invention did not show any weight change

under the same condition.

2. Test of conversion of 7-carboxymethyloxy-
",4’'5-trimethoxy flavone.ethanol solvate into
monohydrate
7-carboxymethyloxy-37,4’ ,5-trimethoxy
flavone.monohydrate prepared in the above example 1 or

example 2 was measured by using a weighing bottle (6 n
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f1 avone. nonohydrate 20 39 PCT/ KR2004/ 002247 RO KR 03.
11. 2004 As shown in Table 2,

7- car boxynet hyl oxy-3',4',5- trinmethagxy f).avone t& I

sol vate becane lighter as tine pass%éT)llﬁEE&Q‘&r{ 8613247
that it |ost weight during the conver BOARK @3 hanal 2004
sol vate into nonohydrate. In 5 particular, after one

day of observation there was at average 4. 1% wei ght
decrease, and, after twy.days of _observation there was .
atl%ve%%fﬁg%%%% i ght Oge%:{leeasi CHTRP O ARt OXY 587,
t Thi [ ght e carresponds xactly to
e SRRy oo N S PR Sy & Yedore.

Wﬁaersaxﬁ'igar%@g"ﬁ%&%ox%? 4 Pack J'EQE‘RQOX& hich
fl'avone. nonohydrate o e present inventron di d not

' h ~th it oL
?’g%gae%%%h&magé %%%? Frlﬂﬂg(e?r?hgﬁ dtS ﬁg% rmrﬁe%ay&rvlaeg 2[? ke lélty'

t he, pEgsente i nwent izon hasg @dvaaw,geﬁhgnw@gﬂ!ti R aldhsles

storage because it does not absorb noisturé in air

eVRdl-e dufd 4, +aNg- t eMALXRISWHR t O h%}gﬂ@! loharpfe  was
when it is used for the fornulation production of” a

MecH Gt e2P 48 BRKRS dhe Rdi€d NenkNekude i agSRRGIFHIC and
amount of an active conpound consistently.

<Bxperidmied @i Effaete on the gastric
xnucosal damaged nodel induced by ethanolic-HCl

Weight <changes of 7-carboxymethyloxy-3’,47,5-
trimethoxy flavone.ethanol solvate prepared in the
above example 3 were also investigated by the same
method as mentioned above, and the results are shown in

Table 2.

[Table 2]

Weight changes according to the time lapse (%)

Sample 0 day | 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 solivate: 7T-carboxymethyioxy-3',4"',5~-

trimethoxy flavone.ethanol solvate
*  Monohydrate: 1-carboxymethyloxy-3',4",5-trimethoxy

flavone.monohydrate
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40 PCT/ KR2004/ 002247 RO KR 03. 11. 2004 In order to
confirmthe excellent protective effect on the

gastrointestinal tract including the _coj.on_of

7- car boxynet hyl oxy-3', 4", 5--tri net hc&?T)KRZ%04/002247
fl avone. nonohydrate of the present i nVROYHER ®3. 11. 2004
gastric 5 nucosal damaged nodel induced by ethanol
containing HCl and a inflanmatory colitis nodel

i nduced i ni foni.c acid ,
For 1 he Fol T hg SxpePtRorts. | SOUHRPETFETeY (550 350t) 5"

vty 000 0,105 R0 ONGR g The OIS (Mcer oo

Sushersionsof SUIEIEL A0 AL L DT oS TRy cno
1 Derditsh T 33th Weh & ndcr 'sFﬂ%ﬁ@e aEHtBhgn%égHﬁ{%Pg‘te. In

were extracted to measure ulcer 1ndex. 1 cer

'%%?%ﬂ@ﬁié@PmeP¥r:Bgﬁé?ﬁﬁbQﬂpg%bQ rvggfgﬁfﬁﬁ%ggsyas at

lesion (Mzui, T, e n. J. Pharmaco

33y e Rebampidatr decrease, and after two days of
[ 2- (4- chl orobenzoyl'am no) -3-(2--(IH)--

UK Ananiesrf- Yhe PEORARONIC 2pdbdlqd Thade Na®ht decrease
Mucosta) 20 was used as a control nedicine. 'Results

arghc Mk dahtlallerah rdclhablen 3 H et crohddhedasdddands
nmucosal damage i nduced by ethanolic-HCL in rats.
exactly to the weight loss from ethanolate +to
monohydrate., However, T~carboxymethyloxy-37,47,5-
trimethoxy flavone.monohydrate of the present invention

did not show any weight <change under 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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25 41 PCT/ KR2004/ 002247 RO KR 03. 11. 2004
ConpoundED50 - ( ng/ kg)
7- car boxynet hyl oxy-3",4",5-trimet hoxy0. 3
f1 avone. nonoh drate Rebani pi de44. 2 Aécgljoﬁﬁziqpﬁa'tQQ2247
3, 7--carboxynethyloxy-3',4",5- trinetROYKR 03. 11. 2004
fl avone. nonohydrate of the present invention has a
protecting effect on the danage of gastric nucosa 5 at
| east 100 tlne as,nmuch as.Rebamn pi de_whi s known
as the gést FHeTfucsis fefoiane. bPot cGErHA aBEn ot aetive
ntaI anpl 0 t t he nod
fgé@ﬁ str01E§e naﬂ MAﬁﬁtTNé§Ci5d+ﬂg the

in annator bomelgglseases |n diced

5 e (hadof S bajebplea (B0 DRss e pdpgthony
f3§f§?§ﬁé”méh dr %Petﬁéi gggﬁﬁf&gveﬁgggg gastric

anest hesi a and ‘canu di anet’er was 1nseft ed

'fﬁﬁbéégaf%%ﬁbééatﬁﬁaéf PifiQted. egéa ilééﬁtg%%wﬂ§§ﬂil

15 (Trinitrobenzene sul fonic aci di ssolved in
etdianol S0l ufh OniRse Ay ect&gh 101 gachnsads andlﬁél@cé@t S py

were positioned at feature of tail up for 1 mnute.

Ther S0l titddh 44 o0 ngyo4brvas repyved,and tgcpat Sfdw €the
once washed with 1.5 n2 of saline solution. After

cotdtiswivas d:fshicebntde conpound of the present
i nvention was adm nistered orally or rectally fromthe

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 m of 150 mM HC1-80% ethanol was orally
administered. After 1 hour, the rats were sacrificed
and the stomachs were extracted to measure ulcer index.
The wulcer 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) -
gquinolinone-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-HC1 in rats.
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42 PCT/ KR2004/ 002247 RO KR 03. 11. 2004 next day of

i nducing to the 6th day. For control nedicine,

sul fasal azine (5-amno salicylic acid 0

oral adm nistration and predni sol on@&gy@ﬁeﬁgd 62247
rectal administration. And for control ROFRR 69 5.1. 2004

HPMC was adm ni stered. On the 7th day of experinent,
each group of the rats was put under ether anesthesis

for autopsy The cob@pouss extracted. Afte

(Y a
tﬂa@@é@wf%qw%pé e TR NeRgs fof | 1 .
led -GN YARFteh was then Ifi xed in 1%

fcrnalln solutlonR¢bmm2ph@@rs The all-fixed colan mas
cut—totengthy—direct+on—and-washed-t-o-renove
surroundi ng fat tissues and connective fissaes. Cecum
was renoved and the weight of the colon and the rectum
15 was dsasiretdl TheTabdes of, ulfcearbesyomtlantoxy-37,47,5-
inflammatory region were nmeasured to mark scores

ackeoies treptyy §lhevend teenadnydien eheyhawpecféxedinpention
10% neutral formalin solution, and the tissue

eX2Af MR TL 1RGSR eTE coMash® eRdmr IR bydas gehermancosa
20 method to mark scores accordln to criterion.

Cdti koA sy orEre Dad § youeh | &5 B @Freviakeh is known
survival of the animls were observed The wei ght of

arft et e RS el UREP B TR R it Mee Halng taesr d day

25 and the 8th day of the experinent.

. -
f‘@
=
=
-

<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-o0ld male SD rats
(CRJ) were fasted for a day, and the rats were put
under anesthesia and canula (diameter 3 ) was inserted
into the anus to the depth of 8 cmn. 25 mg/m{ 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 ml of saline solution. After
colitis was induced, the compound of the present

invention was administered crally or rectally from the
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43 PCT/ KR2004/ 002247 RO KR 03. 11. 2004 Qoservation
w th naked eye: The nunber and the width of the ulcer

and lesion area fornmed in the large _i [ e
nmeasured and recorded. By using 5 nﬁtﬁf@ﬁﬁ@gy&%ﬂ“
method (Can. J. Physiol. Pharnmacol., MROFKE603422)., 2004

| esion exam ned with the naked eye was scored and the
aver age val ue of each group was conpared. The

ggﬁgggrggﬁi B%Si§§?§89588'§§ Qﬁ%;e hongggétggFo%gnggﬁtrol

on by ace”s net hod (1998
f . L0: |, - d 1 t .
mﬁ$%@¥@lné éﬂ@&%%ald%yﬂe aggggﬂan%hi%ﬁg%ﬁ%dkgpac1d) was

out” "ulc congesti an

Lﬁﬁé&i 9@% xgggh_ aﬁ&nfig%_ttrglﬁ%ﬁy a]?h:d \Ag{%é’&r&&rollcﬁ% %% used

out t ening o I ntesti na nor e

t Weo Hl CEEPYS/ ialfidi FMRLARY 1D | %&@nfo?: c%?a&%oghad}&d& 5%

ul cerous/inflammatory lesion or the length o

ul EBMOUSEEN T AR d LS 0fa 1 $hBPIE: AN e CBYp6r Ment,
when the length of lesion is over 2 cm ~one point

| Ne4EeasgeoayebY WHE Aatedn Phst pat! engidr Afchdl CEEOYBhesis
/inflanmatory i ncreases, for exanple: when the 20

uleef landdsys 3 eAk tHE1HRI Nhad S Rt Raithal 09i CAkter 1%
ti ssue exam nation: The colon was trimed at 3 cm

I nterval id r esltheoheabymitddiedetiid thBCluaiiRg td¥e the

site of |esion exam ned with the naked 25 eye, to nake

atedieasitdd spetofens pefifedtd Ndinedi@lth 4dnds 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 lengthy direction and washed to remove
surrounding fat tissues and connective fissaes. Cecum
was removed and the weight of the colon and the rectum
was measured. The area of ulcer 1lesion 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 general

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 3™ day

and the 8" day of the experiment.
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PCT/ KR2004/ 002247 RO KR 03. 11. 2004 Pat hol ogi ca
ti ssue exam nation on the specinens was perforned and

the results were scored by nodified t f
(Ann. din. Lab. Sci., 1990, 20: 42@8%//3%2&%39)68&5247

hi ghest score was regarded as the scor ROFER &. 11. 2004
i ndi vi dual . When the | esion cannot be exam ned with

the naked eye, the other specinen having | esion was
trimmed, at 3 cminterval, from another individual
Results are shown in Table 4 and Table 5. 10 [Table

R e R

on TNBS- colitrs oun n esion

( 0 0 % : -

T ot iy BGoD T, 850187, TEA ASERS, 0 the lerge
[ Avong: fpnohydrat edaadupubl asakaziietided, 15 [1APl & ing
51 Effects of the conpounds when rectally adm ni tered

Onod e JANBR 1 neluced calidd Sh(fg}g.e' J AU L8681 Ofharmacol .,

Compound(/ kg, p. o)score 5% HPMC5. 3

7-1058 DOXyEBt hyd PXY1 853 8n, @xamined with the naked eye was
scored and the average value of each group was compared.
The standard of lesion scores 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 ulcercus/inflammatory
lesion, 5: more than two ulcerocus/inflammatory lesion
or the length of ulcercus/inflammatory lesion 1is more
than 1 ¢m, 6-10: when the length of lesion is over 2 cm,
one point increases every time 1 cn of the length of

ulcerous/inflammatory increases, for example: when the

ulcer length is 3 cm, the point is 7)

Pathological tissue examination: The colon was

trimmed at 3 ¢on 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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PCT/ KR2004/ 002247 RO KR 03. 11. 2004 Prednisolone 1

4.8 As shown in Table 4 and Table 5,_Z-

car boxynet hyl oxy-3', 4", 5-tri met hoxy PET/KR2004/002247
fl avone. nDnohydrate of the present i nROYER showad 2004
inhibiting effect on 5 the TNBS-i nduced inflanmatory
colitis nodel by oral and rectal adm nistration. And

Con&%@@f@ﬁg%&%&f (D PL ge&a AV EML OB ens  was

ave better e a-sral’F

ﬁﬁ%ﬂlgqﬁone%§§g Pk%?ﬁﬁﬁn " aS?Eg§§a§u§ oG ed

2%990@%5 b@@yé&ﬁ’é(yf@ﬁrhyl@fi’n 3La61 trl@édﬂox : 420)

| avone. nonohydrate was added to 128 Suppocire

A%A&aﬁﬁéf E@L%ﬁ%s@o s)co%lesﬁﬂié/eﬁe&(r@é& Q%att'hﬁg s%lor%O%f an

15 and then the solution was stirred at 51C for

M W B8 qud e S@hkhl ohaaseg98hed: At thBG&a@fﬁ%ed with
poured in a plastic suppository container, followed

bycHair hBged CORd) N@hdt other Ogpl@fidnt 'Hﬂviﬂi’gt hesion was
preparation of suppository. 28 <Manuf act uri hg Exanpl e

2> ENBM®Y, at 3 cn 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

Amount Lesion
Compound
(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

[Tabie 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- 0.3 2.0
trimethoxy flavone.monohvydrate ’
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70 rug of arginine was dissolved in 299.7 g of saline
solution. To the solution was added 200 rng of 7-
car boxynet hyl oxy-3',4',5-tri met hoxy
fl avone. nonohydrate, 46 PCT/ KR2004/%‘§ﬂ<iR2ﬁ(94<éo&32247
11. 2004 followed by stirring for | ongROAKF,03. 11. 2004
resulting in the preparation of enema. [Industria
Applicability] 5 The present invention provides 7-
car boxymet hybPoxgiaB5086nd- t ri met hoxy 1 4.8
f Lavene—ronohydrate—havi-rg—an—acttvity of protecting
the gastrointestinal tract including the colon. Wth
the characteristics of no hygroscopicity the conpound
of pres@st iBNewhi onimas THhladvart agesdi n Dabndei ngsand 7-
storage under normal humdity. So for the production
ofcaarbvedina tiigy 1 dxty - Fnaldl ,€s-tusinedr reont riol atdres . monohydrate
consi stency of the specified anount of active
i gt edhentprasegdc hivoset i The showegar aith Ol istdhoe ffect on
7- car boxynet hyl oxy-3',4',5 15 tri nmet hoxy
f | tdveo M Brfonigtodreat el rofl amhies tores el ditmvee mddsnl.  Ineducels and
the long steps of total synthesis by using
3'rEtEl radmanbxyr At ipmt hoRptl @alewe- 7the ucpmpeiigd, of the
which 1is easily obtainable fromnature, as a basic
skaleast bRvenrFier weApowwdirmesl presbavei bedneiroreffect
al so enables 20 the preparation of a conpound under
m1idtcordli t #Bnsl of doaenoSpREri ¢isedysurssdor conventional
nmet hyl ation, and facilitates industria

I df@iTh B PEBFSRL S hpound wi t hout

<Manufacturing Example 1> Suppository

20 mg of T-carboxymethyloxy-3’,4’,5-trimethoxy
flavone.monochydrate 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 ~ 0C, 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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a special purification process such as re-
crystallization or colum chromatography. 25 47

PCT/ KR2004/ 002247 RO KR 03. 11. 20
7- car boxynet hyl oxy-3', 4", 5-tri net hogéCT/KRz°04/°02247

fl avone. nonohydr at e represented by for BO{RRhawi rigl. 2004
mucus protecting activity for gastrointestinal tract
i ncl udi ng colon <Forrmula 1> 01 08 OCH3 g\5 04

EREONY 3@&518 %%xyg%a% loqgﬂﬁﬂgg h, resultl%ﬁ in the

7-car oxynet fl'avone:’sof vat e

Lg@;ﬁﬁﬁg&@gOQyOfOéﬂyﬁg_la. <Fornmula la> 15 [CO aim 3]

[Industrial Applicabilityl

The present invention prevides -
carboxymethyloxy-3’,4",5-trimethoxy flavone.monchydrate
having an activity of protecting the gastrcintestinal
tract including the cclon. 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 1ingredient in each dose. The
preparation method for  7-carboxymethyioxy-3’,4’,5-
trimethoxy flavone.monohydrate of the present invention
reduces the long steps of total synthesis by using
3",5,7-trihydroxy-4’ -methoxyflavone~T7~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.

47



sol vent 48 OCH3 OCH3 PCT/ KR2004/ 002247 RO KR 03. 11.
2004 The 7-carboxynet hyl oxy-3',4',5-trinmet hoxy

fl avone. solvate as set forth in clai rel

sol vent is anhydrous ethanol. 5 [C #fﬁioeéa/tdﬁ2247
preparation method of 7-carboxynethyl oBO/KR 03. 11. 2004
3',4",5-trinethoxy flavone represented in schene 3,
conprising the follow ng steps: (1) A conpound of

form&ﬂ v is reacted with 10 nethylating agent in the
presence of base to convert hydroxyl group of

carpon-3' into nmethoxy group, followed by acid

t r datlmgm 1tlo prepare a conpound of formula 4 (Step

1); (2) The conpound of fornmula 4 is reacted in the

15 presence of base Wi &hrighPhre ¥ P38t €44 Ns WY Shet hoxy
carboxyl group is protected to give a conpound of

f of A en &, kA @yt & 3)rebie Lormeune of rheniuba P iaving
reacted with nethylating reagent to convert hydroxyl
grioupu©f pra@ecanbon- Sct iy ot frethiaxyhageevpntbeshbi NGt ract
in a conpound of fornmula 6 (Step 3); and (4)
Deptalhetin@ncafort he conpound of fornmula 6 is

<Formula 1>

[claim 2]
A 1-carboxymethyloxy-37,4’,5-trimethoxy

flavone.solvate represented by formula la.

<Formula la>

O

Ho™

= solvent

[claim 3]
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performed, resulting in 7-carboxynethyl oxy-3',4",5W
trinmethoxy flavone of fornmula 2 (Step 4). 25 <Schene
3> 49 PCT/ KR2004/ 002247 RO KR 03. 20

R ,~ O a-hal oacetate on 0 5 OCH3 O"lé.CTHIF—I ?@b§2§02547
reagent 2. acid HOR -,.0 011 0 H3C OBG/KR@B. 11. 2004
deprotection 4 10 0 6

The 7T-carboxymethyloxy-3',4',5-trimethoxy
flavone.solvate as set forth in claim 2, wherein the

solvent is anhydrous ethanol.

[Claim 4]

A  preparation method of 7-carboxymethyloxy-
37,4 ,5-trimethoxy flavone represented in scheme 3,
comprising the following steps:

(L) A compound of formula 3 is reacted with
methylating agent in the presence of base to convert
hydroxzyl group of carbon-3/ inte methoxy group,
followed by acid treatment to prepare a compound of
formula 4 (Step 1):

(2) The compound of formula 4 is reacted in the
presence of base with alpha-halcacetate in which
carboxyl group 1s 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 intec methoxyl group, resulting in a compound
of formula 6 (Step 3); and

(4) Deprotection ¢6f the compound of formula 6 is
performed, resulting in 7-carboxymethyloxy-37,4",5~-

trimethoxy flavone of formula 2 (Step 4).

<Scheme 3>
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OCH3 O CH3 (Werein, R is a protecting group sel ected
from a group consisting of ethyl, nethyl, t-butyl,

benzyl, trichloroethyl and silyl)

preparation nethod as set forth in %ggﬁhﬂbﬂﬁg?@q2247
the reaction solvent used in step 1 |SE@V@H&6@B firnameco4
a group consisting of dinethylformm de, 10
di_met hyl sul f oxi de and acetone, the base is sel ected
froma grgup consisting of potassium carbonate, sodium
hydr oxs de, gaot assi um hyd om and sodi um car bgnaga;,

the net hyliati ng @gent §

consifsti Ag %f
sul fate 50 00 2y 002247 ’REY%FQ '
((CH3) 2s04), all, t & %cid is seTaected fro?ﬁ'ﬁ group
consi sting of hydrochlorlc acid and sulfuric aC|d
[daim6] 5 Thegpreparation nethod as seb forth in

claim 4, vvh;e(eJJHTt he reactigon tenperm{ufe is CC -
1501C [Caim¥ ?I *on et hod’ ag set fg s

S T P @B
S wenseign, (e

agent

&)
Ho)k] i.IOGﬁ
O O Ol OCH,
deprotection 6 &

H,C” 5
(Wherein, R' is a protecting group selected from
a group consisting of ethyl, methyl, t-butyl, benzyl,

trichleorocethyl and silyl)

[claim 5]

The preparation method as set forth in claim 4,
wherein the reaction solvent used in step 1 is selected
from a group consisting of dimethylformamide,
dimethylsulfoxide and acetone, the base is selected
from a group consisting of potassium carbonate, sodium
hydroxide, potassium hydroxide and sodium carbonate,
the methylating agent 1is selected from a group

consisting of methyl iodide (CH3I) and dimethyl sulfate
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The preparation nethod as set forth in claim4,
wherein the base used in step 2 is selected froma

group consi sting of inorganic base S
. carbonate, sodi um hydroxi de, potassi ﬁ&r@?@ﬁ@%fﬁb247

sodi um carbonate; al coholic netal salt RQZEKRsO3odimmz004
nmet hoxi de and sodi um et hoxi de; al kaline netal hydride
such as sodi um hydride; and al kaline earth netal 20

hyditgls ,s8¢N, %HEP'% Mggg%e Esﬁa A Arom a group

preparati on met hod o 7-car oxy--

3 odha Bt (AR hoxys b ayane SoROy digh oo PRI SBENL el bY

25 formula 1 of claim1l |scaracter|ze

51 PCT/ KR2004/ 002247 RO KR 03. 11. 2004 process of
stirring the conpound of fornula 2 obtained fromthe
stegri4idf g@@laim4 in a nediumcontaining water as
shown in the bel ow schene 4. <Schene 4> 5 HO OCH3 OCH3

10 H3@he DAfddatanild] &&HBod as set forth in claim 4,

wherein the reaction temperature is 0T ~ 1507T.

[claim 7]

The preparation method as set forth in claim 6,

wherein the reaction temperature is 0T ~ 907T.

[claim 8]

The preparation method as set forth in claim 4,
wherein the base used in step 2 i1s selected from a
group consisting of inorganic base such as potassium
carbonate, sodium 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.

[claim ¢l
A preparation method of T-carboxymethyloxy-
3" ,4",5-trimethoxy flavone.monohydrate represented by

formula 1 of claim 1, which is characterized by the
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contact with a nmedi um containing water OCH3 The

preparati on net hod of 7-carboxynet hyl oxy-

3,4 ,5-trimethoxy flavone. nonohydr

10 set forth in claim9, wherein th?ﬁﬁ%@k@a&47
water is ethanol or acetone. [C aim il RQ/FRpaEatilon2004
met hod of 7-carboxynet hyl oxy- 15 3',4',5-trinmethoxy

fI avone. nonohydr at e represent ed by for mul a 1 of claim
 pEBcdbl chrt Be s eOMROURH Of hRTHR o 2 e TE0M 5 ned
thpe step 4 of clalmg e Og)e)g}ﬁun erﬁ%ﬂ{ju d2 dlg e

at FESPhERE 8Se h@%‘f'@laﬁﬂﬁ &Jeiz%sfﬁ@eﬂ@ﬁcoﬁ:_sgmﬂﬁg%ater
52 PCT/ KR2004/ 002247 RO KR 03. 11. 2004 HO H3C

0 &1 o drd 2ln QB ¥e16HQ &K 4 eft under hum di ty

<Scheme 4>

contact with a medium

containing water « HyO

[claim 10]

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

water is ethanol or acetone.

| [ciaim 11]
A preparation method of 7-carboxymethyloxy-
3’ ,4' ,5-trimethoxy flavone.monohydrate represented by
formula 1 of claim 1, in which the compound of formula
2 obtained from the step 4 ef claim 4 was placed under

humidified atmosphere as shown in the below scheme 5.

<8cheme 5>
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O HBC"OO0 | OCH3 OCH3 A preparation nethod of

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

fl avone. nonohydrate represented by f i
stirringtheconpoundof step 4of schergé?l}imgh?dﬂ2247
i ncl udes the steps of formula 2 obtai RQ/BRMMIhel. 2004
anhydrous al cohol to give 7 -

car boxynet hyl oxy-3',4',5-tri met hoxy flavone. sol vate
10 reprgsented by forrmula la and | egving the solvate

under huin difi ed atqpsphere as sho in the bel ow
schen96. ] <Sche @3 pCT/ K /1002247 ReH0
11. 2004 8 q®, 0 OCR, 00 oCH,
left under humidity
HSC/O 0 B, 0 O +H,0
2 i
[claim 12]

A preparation method of 7—carboxymethyloxy-
37,47 ,5-trimethoxy flavone.monohydrate represented by
formula 1 of claim 1, which includes the steps of
stirring the compound of formula 2 obtained from the
step 4 of scheme 3 in anhydrous alcohol to give 7-
carboxymethyloxy-3’,4’,5-trimethoxy flavone.sclvate
represented by formula la and leaving the solvate under

humidified atmosphere as shown in the below scheme 6.

<Scheme &>
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OCH3 anhydrous al cohol H3C.O O la left under humdity
OCH3 OCH3 /. solvent . H20 [Cd ai m 131 The preparation

met hod of 7-carboxymethyl oxy- 5 3'

fl avone. nonohydrate of claim1l as S?C&J%ﬁ@g?’?%z‘”
12, wherein the anhydrous al cohol is dRBYHRWUE3. 11. 2004
et hanol . [Caim214] 10 A pharnmaceuti cal corrp05| tion

for the protection of gastrointestinal tract

inclyding the colon and the treatngnt of

gast fjoi ntesti nal di seases cont ai hi ng t he
7- ma{rubp YeH3' , 4", 5-tri oxy

f1 avone 3 0 S anoe oLR
i ngredi d {L@Rm 54 PCT/ KR2004/ 01 RO KR
11. 2004 QTaim 151 olvent
H,C” HyC” . *
2 la
left under humidity
- Hzo
[claim 13]

The preparation method of 7-carboxymethyloxy-
3',4',5-trimethoxy flavone.monohydrate of claim 1 as
set forth in claim 12, wherein the anhydrous alcohol is

anhydrous ethanol.

[Claim 14]

A pharmaceutical composition for the protectiocon
of gastrointestinal tract including the colon and the
treatment of gastrointestinal diseases containing the
T-carboxymethyloxy-3',4"',5-trimethoxy
flavone.monohydrate of claim 1 as an effective

ingredient.
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A pharnmaceutical conposition for the protection of
gastrointestinal tract including the colon and the

treatment of gastrointestinal disea
gastritis, gastric ulcer, ulcerati Vzﬁégﬁ}@gﬁqg/OOZZtﬂ
Crohn's di sease containing the 7--car RRQYER hy3 oxyi-. 2004

3',4",5-trinmethoxy flavone. nonohydrate of claim1l as
an effective ingredient. 55

[Claim 151

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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