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WD 2005/ 023244 PCT/ KR2004/ 002247 [ DESCRI PTI ON]
[Invention Title] 7-

wWOaARBO@OMETHYLOXY- 3" , 4", 5- TRI METHOXY PCT/KR2004/002247

FLAVONEMONOHYDRATE, THE PREPARATI ON METHOD AND 5 USES
THERECF [ Techni cal Field] The present invention
relates to 7- carboxynet hyl oxy-3',4"',5-tri net hoxy

fl avone nonohydrate, 10 and a preparation nethod and
uses thereof, nore precisely, to

7- RESeRyPRION] oxy- 3", 4' , 5-tri methoxy flavone.
nonohydrate which is a non hygroscopi c product
suitable for the preparation of netered dose of 7-
catboxgmet oyl Bkylal | 4' | 5-tri met hoxy flavone having 15
mucus protecting activity in the gastrointestina
tract 7DeAKBORYMEPEYLONYL] 2 o1 ,eggﬁﬂtiﬁﬂi‘i%i@?d

and uses thereof. |Background Art]

7F@.@[\b@NE“ﬁbNd}?TER T, . ouE | PREPRYATIOIP METHOD AND

represented by tornmula 2 has been known to have nucus

PUSESt THEREOFVIitY in gastrointestinal tract
i ncluding colon (WD 98/04541, Korea Patent No.

96-30494). This 1 WD 2005/023244 PCT/ KR2004/ 002247
fl avone showed therapeutic effects on gastrointestina

di seases, such_as stritis or gastric ulcer, and
ETeghnicaf Ffélg? 9

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

thereof.

[Background Art]

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

colon (WO 98/04541, Korea Patent No. 96-30494). This
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inflammatory intestinal diseases such as ulcerative
colitis or Crohn's disease. 5 [Fornmula 2] a HO 6

wO-20lB284€H, +s 4 H3C 0 O The present i nvent OPET/KR2004/002247

di scovered that 7- carboxynethyloxy-3',4',5-trimethoxy
flavone represented 10 by the above formula 2 is
hygroscopi c. Each dose of a nedicine should include a
speci fied amount of an activeh conmpound. However, in

c act c [ QSCopic, nmeanin ,
Cenerey r e akes ERRE Rk c, RIS hgﬁa?rzﬁfirgtsﬁmal
N i KASYad O t se_ 15 espon 0 e
sS%tifiéﬁgaﬁgﬁﬁﬁ o$§tﬂ§£§%f?%g8 c%%po%%%E€%§siE}Sﬁfry.and
Anch £ St SAIT OSGUUCH R 131 @e o HVe JLIge 12 tL?.Ec?rative
difficulty in handling and storage condition. Tha

| Ssol el £ oW attSh 64 1 &1 &S 8 hygroscopic material is a
bi g di sadvantage for the production as a 20 nedici ne.
Thys, the present inventors have tried hard 2 WO
2085P6253.84 28CT/ KR2004/ 002247 1o find a st able form

of the active ingredient without hygroscopicity. A
synthetic nethod for 7-carboxynethyl oxy-

The present inventors discovered that 7-
carboxymethyloxy-3’,4’,5-trimethoxy flavone representéd
by the above formula 2 is hygroscopic. Each dose of a
medicine should include a specified amount of an active
compound. However, in case the active compound is
hygroscopic, meaning tendency to absorb moisture from
atmosphere, it is not easy to make the metered doge
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



53,4 ,5-trimethoxy flavone was described in WO

98/ 04541 (Korea Patent No. 96-30494), as shown in
wecehesme3zi4 consi sting of 9 step-total synthesi BCEkR20@02247

from 2,4,6-trihydroxy acetophenone. [Schene 1] 3 WO

2005/ 023244 PCT/ KR2004/ 002247 gq.n Ohn HO. _ OHO ~ |

BhCl CH1 HOO?O anOwOiIPd/OHO | OH BnBr

t1I3CHO'"O, -CH3 Bna CHOC)—|H\ CH On 0O

ol i, MBI IE0 05002 1 005, 0,00, 0,00

hygroscopicity.

A synthetic method for 7Lcarboxymethyloxy—
3’,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 acetophenone.

[scheme 1]



O O00O0G43 HILI OCH3 9C,,0 OO This synthetic
met hod is useful for the production of the
wdeoiswasisves of various different 5 substitueRCT/KRBM4/002247
2,4,6-tri hydroxy acet ophenone used as a starting
material is so expensive that it is not 4 WO
2005/ 023244 PCT/ KR2004/ 002247 economi cal for the
i ndustrial production, furthernore considering long 9
step reaction and | ow yield nmake the matters worse.
In order to elimnate benzyl group gised gfor a
pr ot ' @t oup of Qxdroxyl t he hydrQgén gas 5 under
pressur he mpqpnf‘e of palladiu @‘ 3l ysteng( Pd/ C)
was usedjgtwice in Scheme 1. For this yrrogenatuun
reaction a special device to handle t e ° pressured gas
is necessary and palladiumcatalyst is also very
expensi ve, neking the processes conplicate 10 and
uneco njcal" The industrial use of hydrogen gas and

cat al ys “al so dapgerous. Anot Pe}i@@ag' on,gret hod
S .»-ynethy#oxy—ﬁ-—ﬁ—*B ri l-avonRe—was-
l .

15 de
scheme’2. [Schene 2] T HeT

» -—cHa
, )
! H
LN QH "'CHG
0

for 7-
pbed in Korea patent No. 99-4120 as shown in

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

as a starting material is so expensive that it is not

4



5 WO 2005/ 023244 PCT/ KR2004/ 002247 H HO OH Q .CH 3

OCH3 H,COOOOOOHHOOj) I CH3. HOOHOHOH O
wolwsMN443 3a 0 R.,0 OCHO HO O CH3 O O O eCOKRZb4/002247

~~ 1/ 1 CH3 aHC 00 H3C O 3 3b 2 In the above

processes, a conpound of formula 3 was reacted with

nmet hyl ati ng reagent under the basic 5 condition.

Conversion of hydroxyl groups in carbon-3 and

o R SR NI T A —
e de I WS e LRI ke e
di et ¢wkd O ROL de.1POLARS) UB O&Y RONAL Ee 3G L 9HO0BLNE M sea
for a protecting group of hydroxyl, the hydrogen gas
under pressure in the presence of palladium catalyst
(Pd/C) was used twice in Scheﬁe 1. For this
hydrogenation reaction a special device to handle the
pressured gas is necessary and palladium catalyst is
also very expensive, making the processes complicate
and uneconomical. The industrial use of hydrogen gas

and catalyst is also dangerous.

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

scheme 2.

[Scheme 2]
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were stirred in closed vessel at 60C for 48 hours,
| eading to the conversion of hydroxyl groups of

woani3mn3248'° and carbon-5 of forrmula 3 into nmet ROXKR2004/002247

groups. After treating the resultant conmpound wth
acid gave 15 the conmpound of formula 3a. Then,

hydr oxyl group of carbon-7 of the conpound of formnula
3a was converted into 6 W) 2005/023244

PCT/ KR2004/ 002247 al kyl oxycar bonyl net hyl oxy group to
give a c ound of formula 3b. The deprotection of
car bosyl \greup furni shed a _cqoapound of formula

met hyl ati gn nenfigned abo needs a spegj al o5 deVice
and "¢ dander gus =@u= t CrHeaLLLQn.mJ'e”l car r?,gd
out in a cl esEd-Vvesse ausi ng huge pressufe)y So t he

mass- product i orfHof aHconpound becones iwget fPcient. In
order to give the conpound of forrmula 3b fraoythe
conmpound of formula 3a, purification with 10 col um
chr omat ogr aphy s inevitable. Therefork, the aboveo\CH

preparation F dinvit ager and™hi gh cost .
Thus, _the presenb.i Mi scovered t .IO © Q
car boxynet hyl oxy- I5-tribgt hoxy CH,

fl avone. monohydratel. 15 is a non-hygroscopie conpound

which is nore sucabl € for the preparation of

met ered. dose than Bbe o 2

car boxynet hyl oxy-3',4',5-trinmethoxy flavone anhydri de,

and established a synthetic nethod thereof which is

In the above processes, a compound of formula 3

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

Then, hydroxyl group of carbon-7 of the compound

of formula 3a was converted into
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nmore economi cal, convenient and adequate for mass 20
production as well as devoid of costly purification

wonroes@dsre of col umm chromat ography. [ Di scl 0SUPET/KR2004/002247

[ Techni cal Solution] 7 WO 2005/023244

PCT/ KR2004/ 002247 It is an object of the present
i nvention to provide

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

d
| LRI a%??%%%?%@egﬁz?% HLE R Caﬁ%%f%g?g?fgla?x}zd of
d r on_net hod- an
SR € 2P D D THAT Mo IEE 0t Lo IEbERE X Group

gr apbnsbRNENg LB BﬁﬁH|BﬁyFoiﬂﬁg£Di 10 gravinetric

anal ysis of 7-car oxynet oXy - trlnethoxy
f|aVoneﬂﬂﬂﬁoﬁégﬁﬁlgt@6ﬁp§méﬁiﬂdﬁe%ﬂagﬁ $e 1 rdlogd t@ﬁ special

present invention. Figure 2 is a graph showi ng t

resericef ahleri® déﬁg@&@ﬁbm%édéhéwaiﬂé'%e% tion must be
7- car boxynet hyl oxy-3 , 5- trinmethoxy

f | expreedDBOBY diate @H.@Béﬁe@e@)éelﬁ'd%glsﬁ@el%e eb&%@%hre
solution in exanple 2 of the present invention.

Figore the s angpapiradhovd ivh thed esul t ebmbbenap becomes

gravinetric analysis of 7-carboxynethyl oxy-3',4

t rimef hidxieht avome. ﬁﬁdéhyﬁba@&WQWﬂhﬁwﬁbﬁbb&ﬁdngf 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.

[Disclosurel

[Technical Solution]



5

10

15

20

25

aqueous acetone solution in exanple 2 of the present
invention. 25 8 WD 2005/ 023244 PCT/ KR2004/ 002247

weOi200sre324i s a graph showi ng the result of thePOD/KR2004/002247

gravinetric analysis of 7-carboxynethyloxy-3', 41, 5-
trimethoxy flavone. ethanol solvate prepared in exanple
3 of the present invention. 5 Figure 5 is a graph
showi ng the result of thernn gravi netric anal ysis of

{1 avone nnith i 88" pFBIEPEd 7h (ORpaRdavE® cldsrsion to

t he. gy egent nvent | 00 AL BESE DIk, THe RV eRCL. b othoxy
in entlon provi des 7-

?a%%%ﬁéﬂﬁgﬁ%ﬁg§¥%%%té%egrg%%nt E&EE%QRg%cﬁ?%ﬁfﬁﬁd which
Eg?%ﬁ%ﬁa%aﬁééféggégy%)$%ém9céllgkst§blg)£%ﬁer ordlnary or

€ prese Irnventron al s
proxides {ndoor humidity, a preparation method and uses

thereof.

[Description of Drawings]

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

the present invention.

Figure 2 1s a graph showing the result of thermo
gravimetric analysis of 7-carboxyﬁethyloxy—3’,4’,5—
trimethoxy flavone.monohydrate  prepared by using
aqueous 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 brepared by using
aqueous acetone solution in example 2 of the present

invention.



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

20 represented by the followng fornmula la. 9 WO
waQ05/0023244 PCT/ KR2004/ 002247 [Formul a | a] OPCHRRR604002247

OCH3 " OCH3 H3C O O - sol vent

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

fl avone. nonohydrate, represented by above fornula 1

according to the present invention is a nonohydrate of

Z|§3222 agﬁ}6¥gge¥8?ep§fEgﬁté?ﬁﬁéﬂg%gggag5?%ﬁ}5 3T afermo
i
£aLg tfﬁgvogg égﬁgéggrkgﬁ%ate prepared in example

7 ca oxynet hylo

flavgpe.gohydL ﬁthﬁﬁ s protecting activity for

gastr0|ntes¥?na tracyg#%cﬁﬁdlng the colon. And the
5 conmpound of forrmula 1 of the present inyention has

al so 15 proved to have nucus protecting activity for

gastroi nigalidas §Eagt GBGHUAHREGR Ahe FREsEXAMBEC B rmo
compound of the presenf invention showed anti-colitic

ef featimbeni admapiaatened asal | y- eérb%szg/allebcyly&%x@ 37,4",5-
i nfl ammat ory bowel disease nodel induced by 2

t r A1 hée ORERZEENEL SHbh O Eh PG Tie Akl 5d hqrpoagﬁ@a@atlve

example of the present invention.

10
[Best Mode]

The present invention provides 7-
carboxymethyloxy-3',4’,5-trimethoxy flavone.monohydrate
represented by the following formula 1.

15 [Formula 1]
* H,0

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

20 represented by the following formula 1la.

9



10 WD 2005/ 023244 PCT/ KR2004/ 002247 of the present

i nvention showed protective effect on the danaged
waqasdsres24mucous nenbrane. The conpound of the RODKR2004/002247

formula 1 according to 5 the present invention showed

no hygroscopicity contrast to

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

fl avone. anhydri de did. As explained in experinental

exanpl e 1, when 7-carboxynet hyl oxy-3',4',5-tri net hoxy

f | dvereuhdndaydrate and its correspondi ng anhydride 10

were placed under the sane conditions (251C, 75%

relative hymdity), the weight of thexanhydride was

i ncreased hy 4;EE$ i ndi cating that the\anhydride

eg

absor bed iﬁé oCH3e nohydrate. It
was al so pbserv in patticular
ethanol 15 sol vatQ dcH)t o nonohydr at e
under thel sane co of 251C, "75%rel ative

i nvention shomedsgg,OMeKyht change, indicating that
t he nonohyyrat e the present invent on'ig’V@Fy
stabl e substance having no 20 hygroscopicity.
Therefore, the nonohydrate conpound of the present
i nvention enables the netered dose to keep a

speci f i &t cammtynestian @gt-re aomalnthaanstst ent |y,

which is a great advantage for the fornul ated 25

pr btarconemohohydedt €| neramrdssdmtied by above formula 1

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

inflammatory bowel diseasge model induced by

trinitrobenzene sulfonic acid. And also the compound

10
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11 WO 2005/ 023244 PCT/ KR2004/ 002247
3',4",5-trinethoxy flavone as an effective ingredient.

woRoisp2zaet her advant age of the conpound of theCpKR2e0¥002247

invention to facilitate handling and storage of a
medi ci ne containing the same. 5 The present invention
al so provides a synthetic net hod of

7- car boxynet hyl oxy-3', 4", 5- trinethoxy flavone of the

b N ,5 7 trih
fféﬁ’lvr%%?r%’*‘??%%ﬁf' Wshtins O oPRFRosdE 'Shtect on
. [ Schene 3 CH
s @%m??ééégéﬁﬁﬁch@%%%”@@%ﬁem O COE |- 1
HO O 1. nethydating OH On Oreagent OR 0 3 2. acid 4
OO0 OCHa 0 OCH3 OO O 0. OCH3 nethylating j OCH3,

a>hal oacgiat RIS a B0t HBCLEY e formula 1 according to

the present invention showed no hygroscopicity contrast
to 7-carboxymethyloxy-3’,4’,5-trimethoxy
flavone.anhydride did. As explained in experimental
example 1, when 7-carboxymethyloxy-3',4’,5-trimethoxy
flavone.monohydrate and its corresponding anhydride
were placed under the same conditions (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 monohydrate under the same
conditions of 25T, 75% relative humidity. However,
the monohydrate of the present invention showed no
weight change, indicating that the monohydrate of the
present invention is very stable substance having no
hygroscopicity.

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

production of a medicine containing 7-carboxymethyloxy-

11
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S.6 OHOiI OCH3 Ol O OCH3 deprotection H3C, 0 0O
12 WD 2005/ 023244 PCT/ KR2004/ 002247 (Wherein, R is a

woandsmzyd44 prot ecti ng group sel ected from a gr oBOT/KR2004/002247
consi sting of ethyl, nmethyl, t- butyl, benzyl,
trichloroethyl and silyl.) 5 The present invention
al so provides a preparation net hod of
7- carboxynEthonxy 3,4 ,5-trinmethoxy

fl the formila 1

cRarBcrBriiel gi}@ﬁ{e%@%&"%ﬁwﬁ. PEERSEERS dnspssen
f formula 2 gbt f he, st t

1685 1t S %n i reg%mfm S Bt R e s s

1|nvles%h%% g’l) 1%%%% &111'1 (I%Illdl _étér%‘@ 140 2

onta um ont al ni ng wat er

plmgg&rcéﬂeggon%a§n-£%% REesent . nvention also provides a

The present invention also pro'vides a synthetic
method of 7-carboxymethyloxy-3’,4’,5-trimethoxy flavone
of the below formula 2 using 3’,5,7-trihydroxy-4'-
methoxy flavone-7-rutinoside of the below formula 3 as

a starting material as shown in scheme 3.

[Scheme 3]
ri <
o. O
HC o 0 0 oH OCH;
H 1, methylating
OH O reagent OH O
2. acid 4
o) Q
1,
R!\ 0/“\ OCHz, R \OJH l OCH3
° 0 © 0 OCH;
-haloacetate O 0CH3 methylalmg . I '3
a-haloac agent
L0 O
OH O H, ¢
s 6
0]
’ Ho)\ O OCH,
e
d tecti
eprotection 51
H;C

12
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met hod of 7-carboxymethyl oxy-3',4",5-trinmethoxy 15
fl avone. nonohydrate of the fornmula 1, in which the

woanpeasd4 of fornmula 2 obtained fromthe step RCOKR20E/002247

above schene 3 was just placed under hum dified

at nosphere as shown in the scheme 5. [Scheme 5] 13 WO
2005/ 023244 PCT/ KR2004/ 002247 O O HO OCH3 HO OCH3 ~~~
OCH3 0 o ocH3 left under humdity H3CO 02 H3C-0 O

H30 1 Tﬁﬁl %?ﬂt&inveﬂglqg aéggbgroyldprogectlng group

preparatlon met'ho

7- a1 HOXYFEERY0%y - g%oﬁpt , 36 giQE{L gx%f et Inctp%%gl £-

fl avone. nonohydr at € of or mu whi ¢

t heusyep Bén§§1”tf‘90ﬁf@r8@'§@?fﬁngn fs£9 yul a

obtained fromthe step 4 ove chene 3in
anhydrous al cohol to give
7- car boxynet hyl oxy-3',4',5-trinmethoxy flavone.solvate

of the fofanprdenanthiaavidg 41is %§%¥@é§ af ;ﬁega}lgeion

| a under hum di fi ed at nosphere as 0O shown 1Inth

sahetiod. [ Scheme 6] 70c&b&dmEHB16ky -3, 47, 5-trimethoxy
flavone.monohydrate of the formula 1, which 1is
characterized by the process of stirring the compound

of formula 2 obtained from the step 4 of the scheme 3

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

[Scheme 4]

contact with a medium

containing water » H,0

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

atmosphere as shown in the scheme 5.

[Scheme 5]

13
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anhydrous al cohol "0 0 H3CO O solvent 2 la left

under humdity (HoliocH3) |zz~ 100 H3C0O 0 HRO 1 More
wonrewsiiesdsy, a preparation nmethod of 7- PCT/KR2004/002247

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

fl avone. nonohydrate 14 WD 2005/ 023244

PCT/ KR2004/ 002247 according to the present invention,

represented by formula 1, consists of follow ng

steps: 1) hydroxyl group of carbon-3' of

3',5,7-[ﬁ%hydroxy-4'-nethoxy fl avéne-7-ruti nosi de of

formul 80°3Yi s conyerPed into 5 newb al

fol I owed ) eat, rent-—2y the ()% ound

IS reacted al pha- Hahdgaeditate in h carboxyl

group is peotetted; 3) hydroxyl roup . fo carbon- A wé

7-al kyl oxycar banyl met hyl oxy- 5- hydr oXy- 3'3 4' - di net hoxy

flavone of formula 5 is converted into 10 nethoxy

group; 4hepigreRdrithdi rifeity of Qﬂaécb%ﬁ’évﬂcﬂé’é‘ pa' ﬁreparat ion

deprotected to give 7-carboxynet hyl oxy-3'

t metdtddxy flagone; andaﬁﬁoiymetﬁyybkyngr0@np9uaglm§thoxy

contacted with a nmedi um contai ning water or just |ef

undiexrvdner ibioledded t@spliertthe 15ormula 1, which includes

grou

the step of stirring the compound of formula 2 obtained
from the step 4 of the above scheme 3 in anhydrous
alcohol to give 7-carboxymethyloxy-3’,4’,5-trimethoxy
flavone.solvate of the formula 1la and leaving this
solvate of formula la under humidified atmosphere as

shown in the scheme 6.

[Scheme 6]
0 [0
)H O OCH, Ho/uj OCH,
OCH3 o O °| O OCH,
anhydrous alcohol
H;,C’O 0 H3C,0 0 e solvent

2 1a

l left under humidity

O OCH,

0 0
H,C 1 ® 1,0

More precisely, a preparation method of 7-

carboxymethyloxy-3’,4’,5-trimethoxy flavone .monohydrate
14
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Anot her preparation nmethod of 7-carboxymnethyl oxy-
3',4",5-trinethoxy flavone. nonohydrate of the present

wonvesresam, represented by fornmula 1, consi stsPOT/KR2804/002247

steps of reacting _

7- car boxymet hyl oxy-3"',4" ,5-trinmethoxy 20 flavone with
anhydrous al cohol to give 7-

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

ang-pbaging the Wﬁ@“g}are%%etr Hum.di fi%%%f"&%@%%@%%‘%éd by

ParticularTy, the preparation metho

t Ryl 0x¥s3% 8, Dd I .
o oo S RO e 1 o
P 004£00 fa ot resen nver _ar
rg%%ﬁggntgg b§%§%¥ﬁﬁfz 1?3Pco%sf§fz %?E%gﬁﬁgﬁyné _methoxy
st epsvord) 7 Ther corposad &f ferpuha 33i s 4 eaghgd Wit into

nmet hyl ati ng reagent in the presence of base to conver

S5 tyeioxy| ggoapp ehdCafdorbwd | By 0abBENAVE AL ; a9 the
followed by acid treatnent to prepare a conpound of

f arebBednt St@ppdind {2) rdHet £@ PO Ua Phhd OhAYWbACAthBe in
reacted in the presence of base with

al wineethat acostdl egtouphi € hptdeecddd £as poxylrgxpu pgkéup of
protected to give a conpound of formula 5 (Step 2);
(Jadben-conpowfd of 7f ol kyl expca BboRATHEEh WL bRy - 5 - hydroxy -
met hyl ating reagent to convert hydroxyl group of
ca¥ boh-5lime thomy hbxgvgneupf fesullbNG ik ace0@@otdEd into
of 15 fornmula 6 (Step 3);
methoxy group; 4) protecting group of, carboxyl group is
deprotected to give 7-carboxymethyloxy-3',4’,5-
trimethoxy flavone; and 5) the resultant compound is
contacted with a medium containing water or just left

under humidified atmosphere.

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

and placing the product under humidified atmosphere.

Particularly, the preparation method of 7-

carboxymethyloxy—3’,4’,5—trimethoxy flavone.monohydrate
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(4) Deprotection of the conmpound of formula 6 is
carried out, resulting in 7-carboxynethyl oxy-3',4", 5--

wonrbismebaxy flavone of forrmula 2 (Step 4); andPCBKRENE/002247

conmpound of forrmula 2 is stirred in a 20 nmedi um
contai ning water or placed under humdity to prepare
7- car boxynet hyl oxy-3', 4", 5-trimet hoxy

fl avone. nonohydrate of fornula 1 (step 5). In step 5,

th@fCQﬂﬂpuﬁgeQEnEOrf&@éh%?éﬁ”] fé%@ﬂﬂ@é m%&h formula 1,

anhydr ous al cohol inste r|ng In

copbak sy YAt £511GwPhY e Zﬁgrboxyﬂet hyl oxy- 16 WO
2005/ 023244 PCT/ KR20047 00222 5-tri net hoxy

fl avone. ggl vehe, dHgdLAS B@enfofﬂﬂﬁﬁ§d3ung§r reacted with
hum di fi ed at nosphere. (Step 1) 5 In st

31m5tHylathN@r@é¥gént”Ethﬁb'@fﬁégﬁ%e ofL§éQQStgec8£vert
formula 3 is reacted with nethylating reagent In

sohy@nbxyh dreupr esencenohase, ihesul héMloxd gﬂ&ﬁlp, and
conversion of hydroxyl group of carbon-3'" into

mef bbkgwed oby, Aebdi hganidit PESPY g 0fF chmpokthd of
di hydr oxy-3',4' -di net hoxy fl avone- rut|n05|de ‘E

t hisrmibee, 4 a($Eaction sol vent has to be an aprotic

sol vent that cannot dissociate polar proton selected

from a drouplleonsospougdobfdifmtrylld of meli d@acted in the

di met hyl sul f oxi de and acetone. Base is selected froma

1Pgetipceonsi idgw withotagdianhadlardmtattes sadiwiich the
carboxyl group is protected to give a compound of
formula 5 (Step 2);

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

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

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

In step 5, the compound of formula 2 can be

reacted with anhydrous alcohol instead of stirring in

a medium containing water to give 7-carboxymethyloxy-
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hydr oxi de, potassi um hydroxi de and sodi um car bonat e.
Met hyl ati ng reagent can be selected froma group

woanmsiiesz4mg of nmethyl iodide (CH31) and di met hpCT/KR2004/002247

sulfate ((CH3)2SO4) . Reaction tenperature is 0 C -
150C, and 20 nore preferably O0C - 901C. The product
obt ai ned fromthe above nethylating can be used as it
is without further purification such as

crystal s zatinbemy! | g Asle SNGIRION 3phy orkf enfhen

According to the preparation ne t he

| YERELE@Nundbe 31 LR8I | group of 17 WO
2005/6%39%1 PC%%%E2004?%%2 ﬁg@%@%?%%n_sl than that of

carbon-5 of forrmula 2 was converted into nethoxy
group. The old nmethod for preparing the conpound of
formul a (syeguiyres a special equipment to handle the
pressure caused fromthe 5 nethylation (Yield: 76%

whi ch i Srpesfes med 31,0 osad-i MRESSly FOT_ @ di00g, t EMBvone -
to convert both hydroxyl group into methoxy group.

But rutiens &par afi dorfRilBod oi st headRe@S 8 th "MEPRL PRt ing
enabl es nethyl ati on under atnospheric pressure in

higingert dif 82%ocldéhiSenonehy , ptdgeesdsr COAPOYNFHesyulting
obtai ned above is treated with acid in a solvent to

give Bh&- diohydrsipn If Aydiroeyhoxyolibavimesofbdriul anto

4. At this time, a reaction solvent can be selected
methoxy group, leading to the preparation of 5,7-
dihydroxy-3’,4’-dimethoxy flavone-7-rutinoside.

At this time, a reaction solvent has to be an
aprotic solvent that cannot dissociate polar proton
selected from a group consisting of dimethylformamide,
dimethylsulfoxide and acetone. Base is selected from a
group consisting of potassium carbonate, sodium
hydroxide, potassium hydroxide and sodium carbonate.
Methylating reagent can be selected from a group
consisting of methyl iodide (CHsI) and dimethyl sulfate
( (CH3z) 280,) . Reaction temperature is 0C ~ 150TC, and
more preferably 0C ~ 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
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15 from a group consisting of dinethylformam de,
t et rahydr of uran, aqueous al coholic solution or water.

weélzdisgesd4ori ¢ acid or sulfuric acid can be used#CTmR2004/002247

acid treatnment. Reaction tenperature is preferably 0C
100 C. 20 (Step 2) In step 2,

5, 7-di hydroxy-3',4"'-di nethoxy flavone of fornmula 4 is
reacted wi th al pha-hal oacetate in which carboxyl

t d in t f
0roui 9 oL GRS Ui 30 KOl HhE 25 BLERRIET 9 e
P R20044 002247 eﬁhox 5gﬁy&Poxy g?ma o d PﬁgQﬁd for

al kyl oxycar bonyl net

f|§ﬁ@§§t£ﬁgf@ﬁgubéméouﬁa 5@'%0&%@36 %'?%ﬁﬁ%fghsglvge01al

is an aprotic solvent that cannot di's e pola
éﬁdethe

prajipiith ago Shahded hyl Ror eyl dey - di nethyl gul

or acetone. Base is selected froma group conS|s%|ng

ofme ttorigat ¢n bagee18uchcas pAtaasi U cRBEARLE SPILYOLq
hydr oxi de, potassi um hydroxi de and sodi um car onate .

alcoderl cforehallcsg tt s hcasceadbum BIOXIAE- Q0
sodi um 10 et hoxi de; al kaline netal hydride 3&%% as group

s diditiom myidsiylegrans. alteal rml@agsﬁépa@;@iorby@ém@d S¥€Nthe
as calciumhydride, and is preferred to be one of
p arEEsEnim ioardraniadie, ersadsl ¢ s tchied tHon POAGSS | #hospheric

pressure in high yield (82%).

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

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

100TC.

(Step 2)

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

presence of base, to prepare 7-
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hydroxi de or sodi um carbonate. As al pha-hal oacetate 15
havi ng a carboxyl group protector (R -OCOCH2X, herein

we&2005902824ly1 , nethyl, t-butyl, benzyl, trichl oPOBIKR2D04/002247

or silyl group, and X is chlorine, bromne or
iodine), ethyl bronpacetate, nethyl bronoacetate or
t-butyl brompacetate is preferably used. 20 (Step 3)
In step 3, the conpound of fornmula 5 is reacted wth

me ' pvert, hydroxyl, group. of

car bofre T e EBaRE et Ay EBRY2E uEORYY - 0 ol Reenony
20 44-P 04/ 002247
aIEg%géé%aégoﬁé%ﬁg?%yﬁéxy-3',4',5-trinethoxy fl avone

of formy acf;sThis CT_F[Et hylatien d-s %Sjl\;&gﬁ sbyalghggﬁatic

same procedure as described in ste € conp

obgal fede f ot heABHRY | 8 d Q0 L4 b o.l#&edft:;cg{o}lhesuch és
purifica

next reaction as It 1s wmthout a I ONn process

sugim@shy eeb¥ahal be7abiigR 81 s8h lFb%d agel o0l Mo e | Pase
chromat ography. 10 (Step 4) 'In step 4, the conpound o

f ofgukalécted Qﬁﬂﬁ@t£cgﬁgu OcBh¥€sting of inorganic base
7- car boxynet hyl oxy-3',4",5- trinmethoxy flavone of

fosutha Zs Deyodpadign precedunze <0l reaeliufn hydroxide,

condition is
potassium hydroxide and sodium carbonate; alcoholic
metal salt such as sodium methoxide and sodium
ethoxide; alkaline metal hydride such as sgodium
hydride; and alkaline earth metal hydride such as
calcium hydride, and 1is preferred to be one of
potassium  carbonate, sodium hydroxide, potassium
hydroxide or sodium carbonate. As alpha-haloacetate
having a carboxyl group protector (R'-OCOCH,X, herein
R’ is ethyl, methyl, t-butyl, benzyl, trichloroethyl or
silyl group, and X is chlorine, bromine or iodine),

ethyl bromoacetate, methyl bromoacetate or t-butyl

bromoacetate is preferably used.

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

carbon-5 into methoxyl group to give 7-
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15 different depending on the characteristics of R
which is a protecting group for carboxyl group of the

woanpmasd4 of formula 6. For exanple, in cases POAMKR2004/002247

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 group, the
compound is treated with hydrogen atnosphere in the

pr ' yst. ,Wen ot ect.in
o S o R RO FO R 14 et PhE Lo adtge of
I SebiR@tgdgW th acid, and when the protecting group is

20 WO 2005/ 023244 PCT/ KR2004/ 002247 trichl oroet hyl,

the conpound i sethed it [ j p e of
acid. (Step 5) % Ig i?ggﬁ%,hfﬁeq%%%%%ﬂﬁgfofkggrnu(% pSame

| sppbtedi@te 48 defBAIPANCORtQLOLENG Water or |eft under
hum dity to give

7- car boxyeetdust B'orktaindd | MBIAXYe methylation can be
fl avone. nonohydrate of fornmula 1. Al so, the conpound

ofused mifer2 ther eaeked Wedetith anhkydriaus gkcofointr »
prepare 7-carboxymnet hyl oxy- 3',4',5-trimethoxy

f | pwonei sof vat e, pwbbebsi s stlven o acesbHpgies11ization or
hum di fi ed at nosphere to give 7- .

c a3 bbkyaregdily | @odyadn , dhy Smai € ogEAbIOXY
fl avone. nonohydrate of forrmula 1. 15 Ethanol or
acetone is used as a medi um cont ai ni ng

(Step 4)

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

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

is treated with acid, and when the protecting group is

20



water. The crystals obtained in step 4 are stirred in

aqueous nedium resulting in 7-carboxynet hyl oxy-
wQa2p0502%48r i net hoxy fl avone. nonohydrate. As anRgUKR2804/002247

al cohol is ethanol preferred. It is 20 also possible

to | eave anhydride or solvate under humdified

at nosphere to give 7-carboxynet hyl oxy-

3,4 ,5-trimethoxy flavone. nonohydrate The preparation

e D0 Al POLYEE LB 28 gl IR 4n

flavone.nono%
P Lhyention reduces the |ong steps of
tgﬁggagg%%ﬁgg%éégyaéﬂéing 3',5-7-trihydroxy-4'-nethoxy
flavone-7-rutinoside of fornmula 3, which is easily
obt ai nable fromnature, as a basic skeleton for the
target cygaynd. The 5 preparation method according to
the present 'invention, unlike the nethod described in

5 Korea Patrengtd¥p. 599+l 2Q%npdBidybat EeRmBiat B8 is stirre
compound of formula 3 is carried out under normal .

Pr 5S4l fe@dmWebheBE nSREChal e rPWY f1i LAl | @uPF OREAYE Ly to
such as re-crystallization or 10 chromatography. Thus;
theipseparati on nmet hpdcagkeknaghyl 8x{he PLesentrimethoxy
i nvention does not need a special equipnent to

cofit avbné heopslesdtaee avfl faemhisates mass- production
under mld condition, so that it is of utility value.

15 Also, the compound of formula 2 is reacted with
10 anhydrous alcohol to prepare 7-carboxymethyloxy-
3',4',5-trimethoxy flavone.solvate, which i1is then

placed wunder humidified atmosphere to give 7-
carboxymethyloxy-3',4’,5-trimethoxy flavone.monohydrate
of formula 1.

15 Ethanol or acetone is used as a medium containing
water. The crystals obtained in step 4 are stirred in
agqueous  medium, resulting in 7-carboxymethyloxy-
37,4',5-trimethoxy flavone.monohydrate.

As anhydrous alcohol is ethanol preferred. It is

20 also possible to leave anhydride or solvate under
humidified atmosphere to give 7-carboxymethyloxy-

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

The preparation method for 7;carboxymethyloxy—

25 3’,4',5-trimethoxy flavone.monohydrate of the present
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The present invention also provides a pharnaceutica
conposition containing 7-

woanismzyzaet hyl oxy-3', 4", 5-tri nmet hoxy PCT/KR2004/002247

fl avone. nonohydrate represented by fornula 1 as an
effective ingredient. 20 Since a pharnmaceutica
conposition containing the conpound of the present

i nvention as an effective ingredient shows the nucus

I
RSP SELER STt S R
d th
PRI ke okl P, 5L S
/ O 4/ 0Q2 | . t
2081043488 ST P00 0020 Ve LR e,

gags I 'é' adfst ré]&l@&ﬁ*[ folfI Cept ' \égr%%ltl ti %mp%ﬂgid The

CTo | Ssease.

§§¥a€§&Hyh9%Moé a%co%d& MRINOYe resent invention,

flavone nonohydrate of the présent inventon can be
adm e erefd LREOHSH WRIJQUSIPUL RS Kf¥e£T bEELHYE No. 99-

dosage. The conposition of the present 1nvention

addi 1o onaldet e udes BRarymeeHdngRldng aseertheld03 is

carriers. Mdrre precisely, any pharmaceutically

aQ@@ﬁfﬁ@aeoQ@rMﬂﬂeﬂF&ofﬁ&&|FE@égﬁgef@HH“@HEHEH@UQBe01a1
as sterilized solution, tab granul e, capsul e,

SUSRENSL @At i6MI YWhodHRRes EAEY aidl erem-aAh10e As58Gn or
for the conposition. In general carriers can include

15cidrdmendbgraphy. asTisdd) cthe Nhrépasagadn SEEELEI Bccording
cl ay,
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 wvalue.

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
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gelatin, stearic acid, talc, vegetable oil, gum
gl ycols or other inforned diluents. And flavoring

wageostoe324¢ol ori ng additi ves and ot her conponenPETAR20AH02247

al so included. The conposition containing 7 20

car boxynet hyl oxy-3', 41, 5-tri met hoxy

fl avone. nonohydrate as an effective ingredient can be
adm nistrated by the fornulations of oral dosage

for i nj.ectio osjtory and ene but not
almg%% I# Iﬁﬁﬁ§i§¥) l?ﬂ?%?cgﬁaﬂﬁf t#e BbAPBSFiVEnand
c ared for, or 25 or |ntravenous
3§¥n|s$ Ton %e%¥X|2%IVAt€' SferaiSy  29sfgic ulcer,
209§é%g§ 4 Pg% 04/8 2247, used.fillers, :
ext en eré,é%in é?g%g t d r%%%n?sglseaﬁglntegratlng
agents, diluents such 'as surfactant, or excipient.
Solid formulations for oral administration are
tablets, pill, dusting powders and capsul es. These 5
sol i d f oFTRAERIBACHRE GRepRrdd By THmelhee or nor e
tiable exci pj ents such_as _starch, cal ci um carbonat e,
%%%n%rmPQE?Kgéat@eF%Q|ﬁheetEreER@Eptl$Yﬁn$¥@ﬁ- can be
| e exgl gntg | ubricants, for exanple nmagnhesi um
st% FHteStEaf fgoughn B @ﬁ%ﬂ&? lﬁQﬁﬁ%ﬁfo?ﬁﬁla?ﬁ§ﬁ§tlve
10.for oral nlstratlon are %ﬁzlons solutlonst
endPETPRs an r FEPOSIF 1O R ov nPrEFERE invention
for tlon can conialn varl us exci pien such as
wet TG adR R " hBE ke RPETr cuthRg  1v° " dcBEptanie
P! fgg{n;(g{»gﬁg; B8 tion te generally uged siple; oy,
acceptable carrier for the informed formulation such as
sterilized solution, tablet, granule, capsule,
suspension, syrup, suppository and enema can be used
for the composition. In general carriers can include
diluents such as starch, milk, sugar, specific clay,
gelatin, stearic acid, talc, vegetable oil, gum,
glycols or other informed diluents. And flavoring
agents, coloring additives and other components can be
also included. The composition containing 7-
carboxymethyloxy-3"',4"',5-trimethoxy flavone.monohydrate
as an effective ingredient can be administrated by the
formulations of oral dosage form, injection,
suppository and enema, but not always limited thereto.

Particularly, the composition can be prepared for oral

or intravenous administration by mixing with generally
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15 water and liquid paraffin. Fornulations for
i ntravenous adm nistration are sterilized aqueous

weabostoesrag, wat er-i nsol ubl e excipients, SUSpPeRETARRN04/002247

enul si ons, suppositories or enema. Water insoluble
exci pi ents and suspensions can 20 contain, in addition
to the active conmpound or conpounds, propylene .
gl ycol, polyethylene glycol, vegetable oil like olive

oiiged nj ¢l ablre, estealt dridee s, et ARt E, Q%Qtﬁin% agents,
Suppositories can contain, in addition to the active

c otpoimdegra tOAPOLEESE sV Hepseht s %%éﬁpe@oé{lg@é’egéént, or
PCT/ KR2004/ 002247 macrogol, tween 61, cacao butter,

| aeprdipbent er, SoghycEaimugakabhng, RIE€.oJe 86k 8RELY ation
dosage of the conposition of the present invention
Caﬁr®et@hi©¢ﬂinpﬂlhccdﬁdtﬂggtpow&égﬁtand5c§9%ul%%ndeﬁhese
heal th condition, diet, admnistration frequency,

adtehidt fFarmohahebhed arex gretdaaredndy sexehbt Yorf & more

di sease. In general, the effective dose of the ,
cohpbihll ¢ sepedbéenbby stich 380G tay/dty adslléBum carbonate,
administered 1 - 3 tines a day. The exact dosage, 10
adiHH AT atdon Lastiese .andedesiing feequencExeamthefor the
determi ned by the characteristics of a pharmaceuti cal .
f GHRP Vb & CHH empent LobTidanThe rivhecekanpdir tahghesium
of conpound of_the o .
stearate, talc, etc, can be used. Liquid formulations
for oral administration are suspensions, solutions,
emulsions and syrups, and the above mentioned
formulations can contain wvarious excipients such as
wetting agents, sweeteners, aromatics and breservatives
in addition to generally used simple diluents such as

water and liquid paraffin.

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

addition to the active compound or compounds, witepsol,
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present invention are confirnmed by infrared
spect roscopy, W spectroscopy, nuclear magnetic

woes@nasae spect roscopy, NMass spectronetry, t heCMKR2004/002247

gravinmetric analysis (TGA), and the conparison between
20 theoretical value of elenental analysis of a
conpound and experinental value of it. Practical and
presently preferred embodi ments of the present _
inven%iq) are iIIustritive as sh8¥n in the, follown

EXERT €0 HowkVEFE i P 1wi | P36 CapptediHired D3 T Hat butter,
WO BB S Pty k@ B004/ 002247 i ol osure, may make

o 11 €84 EreAOGE LB QUG S Al P ARECSRIELE P
Zﬁ%@%%gﬁ%gﬁ%ﬁ%g?a:%3%%§$%§i§éig@$bgéa aécording to weight,
S gL RS ST L8 Lok, Shosigecyion

45ﬁré$§én@@}assé&%ﬂﬂ%%%%%%%ﬁ?merﬁétﬁ$§§°|V§Qa£§%aon and

di met hyl f ormam de at 10C, ich was 10 heate

Stddveeh B Qﬂcéfaﬁsga@%QrSEnT@%dé¥¥¥ﬂ(Hhefﬁ%f%éQPv%ggose

cooled to roomtenperature. TO the solution was ad

1 &g ehel odammiliane of gbloved by, StirriRgAlydAQMang 4
tenpera?ure for 12 ﬁgugé. Upd% %onpletlng tﬁgv%% ana 18

reedhiistdied of o ged: s@byt i=0Nagd. 15 ehdylexdclt aisage,
and di chl oronet hane (3:2) was added :
administration method and dosing frequency can be
determined by the characteristics of a pharmaceutical

form.

[Mode for Invention]

The molecular structure of compound of the

present invention are confirmed by infrared
spectroscopy, uv spectroscopy, nuclear magnetic
resonance spectroscopy, mass spectrometry, thermo

gravimetric analysis (TGA), and the comparison between
theoretical value of elemental analysis of a compound
and experimental value of it.

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

that those skilled in the art, on consideration of this
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thereto. The resultant solution was stirred for 30
m nutes and then filtered. 5.2 L of nethanol and 5 kg

woRowsmns244 hydr ochl ori ¢ acid were added to the PCIkR2ew@/002247

solid, followed by heating to reflux at 65C for 8 20
hours. The reaction m xture was cool ed down to room

tenperature. The precipitated solid were coll ected by
filtration and washed with a small anpount of met hano

e S K TN -
, , : s,.3H.,.3. .
(S RS et Gy P! Bl g B,

7.08(d, 1H) , 7.52(d, 1H), 7.63(dd, 1H), 10.82(s,

1H), 12.88(s, 1H IR (KBr) : 1636, 1590 cm' 5 (Step

2) 7-t-butyl oxycarbonyl net hyl oxy- 5- hydr oxy-

31, 4' - diThtampde flavoncanbsxymethyhexyodpodndSpepmeetioxy
in the above step 1 was dissolved in 4 L of

di pet hyl formani de. To the 10 solution was added 243 g

of EhRveRe: nerehydsntee and 258 g of t-butyl

bronpacetate at room tenperature. The refsultanth
solution was stirred at roomtenperature for 5 hours.
Upon codﬁﬁéﬁL&dAiiﬁléghﬁdﬁquﬂéna ek o

extracted with ethyl acetate. The organic 15 | ayer was
washed sucggsgirveby ,w thiwahehrokii-2€ -8R8hoxy flavone-7-

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

to give a desired compound (yellow solid, 426 g, yield:
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dried over anhydrous sodium sulfate. The sol vent was
renoved by evaporation under reduced pressure. The

waoiznes2zal ut i on of ethyl acetate and hexane (veCUMKER2004/002247

ratio =1 : 3) was added to the residue, followed by
20 stirring. Then, the product was coll ected by
filtration to give a target conpound (567 g, yield:
98% . 27 WD 2005/ 023244 PCT/ KR2004/ 002247 1H NWVR

(SPg/g&fm?Hé%w@@‘dgl” RTRVETEE R B 832
7F§g)§?§i %) iH?Ob fy?gxyc%ﬁgbﬁglégtﬁyr%ﬁg EZ6§ng 1H)
trynyﬁb@xylﬁ;avgng3§§glglﬁféte§ £9 oquégrEQaég

t he above ste di'sso LS Of
di met hyl4fgor yde 3 Tm the sol ution was
added 4£%Qgﬁ%%}po€§gilugf%% carbonate fol | oned by
stirring for 3 hours. The reaction solution was
cooled to roomtenperature, 330 g of iodonethane was
slowy added, and stirred for 17 hours. Upon
conpl et istFShe? } oAz BHEY haxEeathenyAReghyAany - 5-hydroxy -
extraction was performed with an excess anount of 15
ethyl, ac tatgh The rgani c | ayer was washed with
; over anhydrous sodi um

sulfate. The sol vent was stripped of f under reduced
pressur @233 g Lodf teéhybmpeahdt @repsraddei tvhd hgbove step
produced solid,

1 was dissolved in 4 L of dimethylformamide. To the

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

filtration to give a target compound (567 g, yield:

98%) .
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followed by stirring at ref lux for 1 hour and cool ed

20 down to roomtenperature. The product was coll ected
woyoosfoeb24uati on to give a target conmpound (324PQT/KR2004/002247

yield: 95%. 1H NVR (DMSO d6, 400 1 .45( s , 9H)

3.82 (s, 3H , 3.83(s, 3H), 3.86(s, 3H), 4.82(s, 2H)

6.51(d, 1H), 28 WD 2005/023244 PCT/ KR2004/ 002247

6.76(s, 1H), 6.81(d, 1H), 7.08(d, 1H), 7.49(d, 1H),

7.60(dd,, 1 tep 4)

7- casbo; n&%ﬁ§ﬁ@%$03d64'4%QMk?he?ﬁoﬁ? (sp PHavoReB8266/,g3H),

0 3B Fﬁiﬂe B PETFe " ay v rgg‘g\é@e A 5 9% hfﬁém,
el (BEe et il PEPPIT T 5 hoth Lo tmi hel: Ea6HR 1B

down to roon1tenperature. The product was coll ected by
filtration, washed with water and acetone, and dried.
The dri ed crystals were triturated in 8 L of m xed :
sol uti onfSéferchl dr of 3r m-Bnty hexhiaavboniglmethylokygr3 ', 4,5~
further stirring at roomtenperature for 2 hours. The
15 washi ng process was repeated one nore tinme. 220 g
of LripeedXy: obdavigde was obt ai ned (yield: 95%. ''H NWVR
(DVBO-d6, 400 ML1z) : 53.82 (s, 3H) , 3.83 (s, 3H
3.86(s, 33 .g 4®§5£Ee %H)npoﬁnézg%pyil)evd 6 i%e dbbve step
6.85(d, 1H), 7.08(d, 1H) d, "1H), 7.65(dd,

2 was completely dlssolved in 6 L of dimethylformamide

at 30C. To the solution was added 426 g of potassium

carbonate, followed by stirring for 3 hours. The
reaction solution was cooled to room temperature, 330 g
of iodomethane was slowly added, and stirred for 17
hours. Upon completing the reaction, water was added
and extraction was performed with an excess amount of
ethyl acetate. The organic layer was washed with
water , brine, and dried over anhydrous sodium sulfate.
The solvent 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 to room temperature. The product was collected by
filtration to give a target compound (324 g, yield:
95%) .

‘H NMR (DMSO-ds, 4001Mk): 51.45(s, 9H), 3.82(s, 3H),

3.83(s, 3H), 3.86(s, 3H), 4.82(s, 2H), 6.51(d, 1H),
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20 1H), 13.15 (br s, 1H) (Step 5)
7- car boxynet hyl oxy- 31, 41, 5-tri met hoxy

woabosons24monohydrat e 29 WO 2005/ 023244 PCT/KR2004/002247

PCT/ KR2004/ 002247 220 g of the conmpound prepared in
the above step 4-1 was added to 4 L of 95% et hanol ,
and stirred for 4 hours. The precipitated prduct was
filtered to give a target compound (225 g, yield:

989 MR : 0 ( 8 3
?—gg*‘f i %D%‘??g' R R I 1 D
H) 6. 85(d 1H), 7.08(d, 1H), 7.50(d,
6@ éé 1H5L 13.15 (br s, 1H) El enental
anal ysi s: 10 Theor eti cal value C 59.41% H 4.99%
Experinmental value C 59.46% H 4.85% .Therno
gravinetric analysis (TGA) (see FIG 1) <Exarrp| e 2>
7- car box\AfeEthy| éxy- 37 -garboxyingbhirdryy-35,4 ', 5-trimethoxy
fl avone. m)nohydr ate (Step 1)
5, 7-di hydroxy-3',4' -di met hoxy flavone A target
c Ewas prepared by the sane procedure as
described in the above step 1 of exanple 1. 20 (Step

2) 7-et deoxycar benyl XY pr-d X Yin the ab t
3',4' -di nethoxy flavone 325 ¢ -c}i)?the conp%undep?eggseg P

IHBIQﬁdaDOEGngEDp tonaendl §80lFvedcl Be3d3 Wefk added to 1
di met hyl f ormam de. To the

L of the mixture of chloroform and toluene (1:1 v/v),

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

'H NMR (DMSO-ds, 400 Mk): 83.82(s, 3H), 3.83(s, 3H),
3.86(s, 3H), 4.85(s, 2H), 6.52(d4, 1H), 6.77(s, 1H),
6.85(d, 1H), 7.08(d, 1H), 7.50(d, 1H) , 7.65(dd,

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

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

falvone.monohydrate
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30 WD 2005/ 023244 PCT/ KR2004/ 002247 sol ution were
added 171 g of potassium carbonate and 137.2 0 of

wetslozkeonvacet ate at room tenperature, whi CRCWAR2004/002247

stirred for 6 hours. After conpletion of the

reaction, the reaction m xture was added to the m xed

5 solution of ethyl acetate and hexane (1:1 v/v) . The
resultant solid was collected by filtration and then

put in &b d 9f gigh a nd heat to_reflux
to for 30 m'ér_lut es. %’h%gélggg%'?o%%\%%rggllende%b%ma{)%ve step
ropm t ggrepatdgerof bl ter beT ' o 10
concentr at ed unde? re?fuc?gg %ﬁeses‘%r%eﬁéﬁ'h'e%?%ssgggrﬁ%sfor 4
trhduFQt edrhd Brabxsdesebyt Lea g4 d;
hexane (1:1 v/ﬁ). Tﬁe progugt \1/\122 S’H%lefrlg alﬁetcf?dt?ﬁpe%lve @
t o ghy&t actpS@ha CoPOURNd (A013 0, oyi el di 979 . 1H NMR
(DVMBSO-d6, 400M): 51.22 (t, 3H , 3.84 (s, 3H) , 15

3. 87(s, ‘BHmr4 (38663 ,H)‘lOd]'MI% (s532 6. d, -1k,

6.83 (d, 1H), 7. O4(s,°21H), 0t ?d,‘g%ﬁf 8 ?a,g%iﬁu,m)'
7. 596l (s \HBH)St ep. 83 (s, 2H), 6.52(d, 1H), 6.77(s, 1H),
7- et hyl oxycar bonyl net hyl oxy-31, 41, 5- 20. tri met hoxy
flavemed 2101y) of thesc@ypound) prepaseddi,n thg aboyess (gq
step 2 and 575 g of potassium carbonate were added to
6 1Hbf IxetDHnEyr fol l1awed by stirring at room
tenperature for 3 hours. To the m xture was slowy
added 5&1kmemtefl aBblysis:

4

Theoretical value C: 59.41%, H: 4.99%;
Experimental value C: 59.46%, H: 4.85%

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

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

flavone.monohydrate

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

A target compound was prepared by the same

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

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

3',4'-dimethoxy flavone

325 g of the compound prepared in the above step

1 was dissolved in 3.3 L of dimethylformamide. To the
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WO 2005/ 023244 PCT/ KR2004/ 002247 di nethyl sul fate,

and heated to reflux at 56C for 17 hours. Upon
woansloesismg t he reaction, the solution was coBCeKRI0MD02247

to roomtenperature, to which dichloronmethane was

added, followed by filtering over 5 celite pad. The

filtrate was washed successively with water, brine,

and dried over anhydrous sodiumsulfate, and

d Th | t
°°$8§%§ﬁeﬂvt e 18T o o8 Sio%tt@ssiwéleié‘w?%aatﬁ and
h T I l ed d
o7kt o 2 e e
a wggss@??fgdtﬁogeg Boﬁg CedAfQékdﬁo%E%%g%on of the

stlrre ux at hour s

mafe&@@iﬁﬁ gﬂ@”f@%%?%&ﬂtﬁg§§ﬁfgu%§s bd%%?ﬁﬁaaﬁﬁe mixed

dried. T ment 1 oned processes were repeate

agabut Pofi & At il 1@&%&0?8&“%4 9 1y%elvd/v) The
960). 1H NVR (DVBO d6, 400

3. 88sBtant) so0lid LS, C%H).Lec%e%lG(l‘ii %H).Ltrétgghq rar%d) then
4.71(s, 2H), 6.47(d, 1H), 6.5 H . 6.9

7.24€sinlk) 25 7. %&(@udﬂﬁoréﬁéﬁﬁéﬂé ]éﬁdZQeééﬁgpté)reflux
7- car bonyl net hyl oxy-3', 4", 5- trlnethoxy fl avone 165 ¢

of t & he croNpoURd npieRar edrhd heuahewe wi@Pcod188S down to
di ssolved in 800 M of tetrahydrofuran. To the 32
room temperature, filtered over celite pad, and
concentrated under reduced pressure. The residue was
triturated in a mixed solution of ethyl acetate and
hexane (1:1 v/v). The product was filtered and dried
to give a target compound (401 g, yield: 97%).
'H NMR (DMSO-ds, 400 MEk): 51.22(t, 3H), 3.84(s, 3H),
3.87(s, 3H), 4.18(g, 2H), 4.93(s, 2H), 6.39(d, 1H),
6.83(d, 1H), 7.04(s, 1H), 7.12(d, 1H), 7.57(d, 1H),

7.69(d, 1H)

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

trimethoxy flavone

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

hours. To the mixture was slowly added 54.1 md of
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WD 2005/ 023244 PCT/ KR2004/ 002247 reaction sol ution

was added 800 ng of 1 N sodium hydroxide sol ution,
wandshestded to ref lux for 2 hours. The react POWKR2004/002247

sol ution was cool ed down to room tenperature, and

then ethyl acetate was added to the 5 reaction

solution and the organic |ayer was renoved. The

obtained wat er | ayer was washed with ethyl acetate,

d h 1 yd h or c acid aqueous,
iq %‘)ﬂ ;I g 1\%“8%6 ﬁ{gp]?%%g% d I(?r)?%‘%fé'i@ v e56C fOE 17
f d I ] b ma t er ,an
1bh%§£§oneﬁ8?ﬂ ?%e ln%ys?l ¥ ‘Hf.gﬁh%gﬁPiughan was
d 8 ed t|o chl.orof orm an .
ﬁe?ﬁg%%? v/v) %oll%§é§ by%§%}FFaHf &’ roomy  wWhich

te&P@ﬁ?@ﬂéﬁeEHéné ﬂ%%r§u5%9f m@gfiggegr gﬁsff IS5 over

repeat ed once again an ied to grve a

cosppind pi§. (1@%egéfﬂ't§]a@e9%w§s %&M é%&ggﬁﬂ;omth

MHZ) © 6382 (s,

v 2 5 n u 1
it it 0 s e Bl e

1ranézocél&t:@ﬂtﬁté%hﬁaerA}eaueaabg%gg%h%' OX¥fp, 1ré%u§tant
trimet hoxy fl avone. nonohydrate 2 L of 95% et hano

vesobttiledak0plid34 i of 1CchysSkahg10BiRINAT | natde-abpyey ot
step 4-1, and stirred 33
reflux for 2 hours. The solution was cooled down to
room temperature, filtered and dried. 2 I of acetone
was added to the produced solid, which was stirred at
reflux at 56C for 2 hours. The solution was cooled
down to room temperature, filtered and dried. The
mentioned processes were repeated once again to give a
target compound (220 g, yield: 96%).
'H NMR (DMSO-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, 1H)

(Step 4) 7-carbonylmethyloxy-3',4',5-trimethoxy

flavone

165 g of the compound prepared in the above step

3 was dissolved in 800 m{ of tetrahydrofuran. To the
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WD 2005/ 023244 PCT/ KR2004/ 002247 for 4 hours. After
filtering, the crystals were dried at 60C for 5 hours

woaogioes24a target conmpound (142.6 g, yield: 990YT/KRRbO4/002247

NVR (DMSO-d6, 400 MHz) : 53.82 (s, 3H) , 3.83 (s, 3H
, 53.86 (s, 3H , 4.85 (s, 2H , 6.52 (d, 1H) , 6.77
(s, 1 , 6.85(d, 1H , 7.08 (d, 1H , 7.50 (d, 1H
, 7.65 (dd, 1H) 13.15 (br s, 1H) El errental anal ysi s:

h | C. 59. 41% 99%
et ias ] SeiSh S 1 Aadee @%wilméma N sodium

i U G928, S0l s

I
f | ayonegoaghydr atg o 400 M0 1}o%f$90r§gg,t;g room

acetone and water was a

Obﬁé’t@@a&@ré‘l | Sﬁgovt%eﬁt ggh ldabc%l%% %tl ! gdad%lgﬁld to the

hours. The so col |on

((jaii@ééc t;‘i’ OISIO glgéfu@é 8% h% S th%&'\%%/a%ﬁg:() %98% 0 le?e%oved

5
S%T%G&%?%@%Fxév&%?%%éengwkss w%slgg dW:L%Eg etﬁyg %%etate,

1Hnd 7. & dh £ l&h, 1i68(dd, ﬁ"')h}édﬂécﬂ@o{rpé Sacit) aqueous
El emental anal ysis: 34 WD 2005/023244

PEsKROM Q2247 . 57T, The produced crystals were
filtered and dried, followed by washing with water and
acetone. The washed crystals were dried again and
added to 8 L of a mixed solution of chloroform and
methanol (3:1 v/v), followed by stirring at room
temperature for 3 hours. The washing processes were
repeated once again and dried to give a target compound
(152 g, yield 99%).

'H NMR (DMSO-ds, 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, 1H), 7.50(d, 1H), 7.65(dd, 1H),

13.15(br s, 1H)

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

trimethoxy flavone.monohydrate

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

crystals obtained in the above step 4-1, and stirred
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Theoretical value C 59.41% H 4.99% Experinental
value C. 59.22% H 5.16% Therno gravinetric anal ysis

wOT@A)02§=ee FIG 3) 5 <Exanple 3> PCT/KR2004/002247

7- car boxynet hyl oxy-3',4" ,5-trinmethoxy flavone. ethanol
sol vat e 7-carboxynet hyl oxy-3',4"',5-tri net hoxy
fl avone. et hanol sol vate was prepared by using
anhydrous ethanol, instead of 95% et hanol, and dried

at C,for 3 rs r r.educe ressure. O her ,
prgggséegoﬁé%é ?%gegaﬁqg—’frd@&:’ri fetRlapygee dried

u le 2 (step 4-2). 1H NVR ( DVBO-d6,
G0RENEET £ S HRG Caigiol 2 St bpprnbunagstaz 6 g,
3r%i 3483685 3H), 3.86(s, 3H), 4.85(s, 2H), 15

6.52(d 1%5, 5.77(s, 1H), 6.85(d, 1H). 7.08(d, 1H),

7.50(d, = 7. d. 1 15.(¢b 1 El t al

anal ysi s:%}_%lmgor(gﬁlggafisvg%%%@? 6§§1§@/0 Sk 5%) 593(?59 (s, 3H),
Expegé nt algyval yegE 61.25% H =3..32% Ther ‘
gravi rrer(rfgri C He%nal ysiBSg,:(fTGA ('seg'l??éé%) ;Igégbn'pr%:'rg’taﬁs\/e 1),

Exanpt e, 7-1€@r, boxy | Qxgy- 31 - t f et
fl avong. anﬁygri de (g%t% %I 5/ OE%?'PC%PZEZ(%%%&%%&?IH) !

7-car boxyaet hylgxy-3',4', 5-trinet hoxy flavone. et hanol
sol vate prepared in the above exanple 3 was dried
under rm@@lmemgfﬁcsﬁoc for 5 hours to

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

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

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

trimethoxy flavone.monohydrate

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

'H NMR (DMSO-ds, 400 Mk): $3.82(s, 3H), 3.83(s, 3H),
3.86(s, 3H), 4.85(s, 2H), 6.52(d, 1H), 6.77(s, 1H),
6.85(d, 1H), 7.08(d, 1H), 7.50(d, 1H), 7.65(dd, 1H),
13.15 (br s, 1H)

Elemental analysis:
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gi ve 7-carboxynet hyl oxy-3',4",5-trinmethoxy 5
fl avone. anhydri de. O,
w@-20m@r02824y et hyl oxy- 3", 41, 5-tri met hoxy PCT/KR2004/002247
fl avone. nonohydrate prepared in the above exanple 1 or
exanpl e 2 was dried under reduced pressure at 100C for
3 hours to give 7-carboxynet hyl oxy-3',4",5-tri net hoxy
10 fl avone. anhydri de. 1H NMR (DVSO d6, 400 (53.82 (s,
3H , 3.83 (s, BHQ 86(-s

.86(s, 3H), 4.8 ]
6.52(d, iH), 6. 77(sl?é°ﬁ%3°,10861. g@a?lﬁ'?,e 1) ,55§7-§4E)“8%(2'5?H‘1|4)-,996;
7.50(d, 1H), 7.65 3.15(br s, 15 .
ElenéntalFZnaIysigg%%ﬁé@%@?ﬁéawaggﬁugécsﬁgégfs%ﬁ:H5'166
4. 70% 'I%a%ﬁ ' :$Ig.‘%| . : 2.:15% v 4, 73% T
gr aviorretrl c eén ySi éne\({%ég a(c%aelglsﬁsG ?%’%71‘)20(8% Flg'erﬁo

<Experinental Exanple 1> Investigation of weight

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

fl avone. nonohydrat e, ethanol solvate and anhydri de 36

WO 2005/l epry KR2oazbosypathyloxpy gl o4t opr timethoxy
test of 7-carboxynethyl oxy- 31,41, 5-trinet hoxy

fl avone. nonohydrat e and anhydri de
7-élﬁYﬁ&?n%Fh?P%&ys%lYﬂt?5-trinethoxy

fl avone. nonohydrate prepared in the above exanple 1 or

5 exanpl® chniskyereatiilbeasured oy riigd digha, Wei ghi ng

bottle (6 cmin diameter). 1 g of the 7-
flavone.ethanol solvate was prepared by using anhydrous
ethanol, instead of 95% ethanol, and dried at 60C 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-ds, 400 Mk): 51.04(t,3H), 3.42(q,2H),
3.82(s, 3H), 3.83(s, 3H), 3.86(s, 3H), 4.85(s, 2H),
6.52(d, 1H), 6.77(s, 1H), 6.85(d, 1H), 7.08(d, 1H),
7.50(d, 1H), 7.65(dd, 1H), 13.15 (br s, 1H)

Elemental analysis:

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

Experimental value C: 61.25%, H: 5.32

[

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

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

trimethoxy flavone.anhydride
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car boxynet hyl oxy-3', 4", 5-tri met hoxy
fl avone. nonohydrate was prepared as a sanple. The

weoeanple3mas kept in a vessel in which tenper aPQTAR20E/002247

set at 25C and 75% 10 relative humdity was

mai nt ai ned. Wei ght changes of the sanple were
neasured after 2, 4, and 6 hours and on the first
day, on the 3rd day, and on the 6th day. The anount

of wei ght change al cul ated ercentage to the
starti ng7t et g Wm&tﬁw B! e%n?’t m 5 are 15

S in T | ght _changes of .

ol STRER Ok, Sat Var e PR F rat higythe above example 3
flavone anhydri.de prepared_in the c aratpve ex | e
we T R dhaPE PE T BRRE "R b O, Aod CRRC vt SnBREES to
a and the results j 0,Tahle 1, .

[?%‘Feé 1] Wei ght chaﬁg%%g%%g’%?}ﬁgf?’égtﬁe'?i R FEpEgthoxy
(%lm%ghgdgigeéf h 6 h1lday 3 day 6 day L
Anhydride O +3.4 +4.7 +4.7 +4.6 +4.5 +4.6 37 WO

2005/ 023244 PCT/ KR2094L9082 phydrate, 0 £0,2:-0:3
+0.2 -0.3 +0.3 +0.3 * Anhyd%%w 9 1 , 5=t :ng OXy

7 - ERAROXY ROAYh PA¥aBe » ArePalbiMhN@RL above example 1 or
fl avone. anhydride * Monohydr at e: :

Ziﬁéﬁﬁgﬁﬁgﬁgﬁ§g$§¥%ég'ﬂhdéit%EHﬁEgexﬁressure at 100C for
3 hours to give 7-carboxymethyloxy-3’,4’,5-trimethoxy
flavone.anhydride.

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

Elemental analysis:

Theoretical value C: 62.18%, H: 4.70%;

Experimental value C: 62.15%, H: 4.73%

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

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

flavone .monohydrate, ethanol solvate and anhydride

36



10

15

20

As shown in Table 1, 7-carboxynethyl oxy-3',4"', 5-
trimethoxy fl avone. anhydri de gai ned the weight as tine

woases@d324indi cating that it absorbed noi sture. PEATKR200/002247

hours the weight of it was 3.4% i ncreased, and from
the 10 4th hour, at average 4.6% wei ght increase was
observed. The results can be explained by the
hygroscopicity of anhydrous formto nonohydrate, and
the extent of the weight change of 4.6% corresponds

to the exactHymssscepbapey f ressanhydr ous chebbRmethyloxy-
nmonohydr ate. However, 7 15

car boxynet hyl oxy-3',4',5-tri met hoxy
f1 avoht, fohohymdthory Hlavbre pnesehydratenahdnadhgdpdtie
show any wei ght change under the sanme condition. 2.

Test of ' 7- A |.oxy- 20
3 5 e G o 5 DR TR o

t = -3.,4, 5-trineth
e e feho A St BE R B T S S e tre 3 o

aph j i.ghi ‘ tt .

oSG 2005 ) B8 3o0h P KEBGORT 00227 | TRl bt L foning
1 Boglidhe (f canpoxylet ylaxyedy, 4 . 5! e BeXY the  7-
fl avone. nonohydrate was prepared as a sa e. The
Sa@@f@b%@@ekﬁ?iok?—@’r@C?@1@ﬁlﬁeﬁﬂo%@h??ivEgggﬁE?EEQQrate

was set at 25-C and 75%rel ative hum

1Shas 2petepir@dansk 6th dlpid.he vwekoRangfiSapRlekepter£n o
nmeasured. The extent of wei ght change was

vessel in which temperature was set at 25C and 75%

relative humidity was maintained. Weight changes of
the sample were measured after 2, 4, and 6 hours and on
the first day, on the 3™ day, and on the 6 day. The
amount of weight change was calculated as percentage to
the starting weight of the sample and the results are
shown in Table 1.

Weight changes of 7-carboxymethyloxy-3’,4',5-
trimethoxy flavone.anhydride prepared in the
comparative example were also measured by the same
method as mentioned above, and the results are shown in
Table 1.

[Table 1]

Weight changes according to the time lapse (%)

Sample 0 h 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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calcul ated as a percentage to the starting wei ght and
the results are shown in Table 2 Wi ght changes of

w@-20@r02824y et hyl oxy-3',4' ,5- 10 tri met hoxy PCT/KR2004/002247

fl avone. et hanol solvate prepared in the above exanple
3 were also investigated by the sane nethod as
menti oned above, and the results are shown in Table
2. [Table 2] 15 Wi ght changes according to the tine
| apsendrydtanplle O day -b.day -3 .day+3.day -B . day 0.3 [ +0.3
Etlhanol solvate 0 -4 1 -6 5[-6 5 +t6.5 nohydrate D
- 04 3 +Qndy3i3et0. 3 7X-EHH3R e@H%Y@k?lB',4',5—trimethoxy
7- car boxynet hyl oxy-31, 4!, 5- trinethoxy flavone. et hano
sof vatend . Mgty daat e:
7- car boxynet hyl oxy- 31, 41, 5-tri net hoxy
f I 'avomenohiydlrpdicat € 20c30b¥/RE0BY 083243 1,41, 5-trimethoxy
PCT/ KR2004/ 002247 As shown 1n Table 2,
7 - Charboxy mediyhwiyaBe, 4' , 5 tri met hoxy fl avone. et hano
sol vate becane lighter as tinme passed, indicating
that it |ost weight during the conversion of ethano
sol vate into nonohydrate. In 5 particular, after one
day of élsseshatn onnt Medd endls, a?-caveoageedhiVonei-ght 4’ ,5-
decrease, and after two days of
trimethoxy flavone.anhydride gained the weight as time

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

under the same condition.

2. Test of conversion of 7-carboxymethyloxy-
3’,4’5-trimethoxy flavone.ethanol solvate into
monohydrate

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

example 2 was measured by using a weighing bottle (6 cm
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observation there was at average 6.5% wei ght decrease

and constant thereafter. This wei ght change

exactly to the weight | oss from PCT/KR2004/002247
et hanol ate to 10 nonohydrate. However,

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

fl avone. nonohydrate of the present invention did not
show any wei ght change under the same conditions. 15

Ther e Lt.ywas .copfir, t hat the nonohydrate _of
th%ﬁpggég‘ﬁ%:é}r%\'/entll 0 ﬁafgetg}xeva f%ﬁ’égo?{wnﬁgﬁgﬁpﬁé"%d‘l' r5-
STOF HEE: EER ' orb noisture i.n_air

even duri ngu?%%%é?éeigﬁﬁg%gﬁ %ﬁ%@et%a HREROAT 8t §5 gosample.
Whehe | t gaf1dseqd,for foroul at i on _pr ion of a ..
medi ¢i ne.. %O i t r?ra esktg & rrégqrjc?éne fqﬁgFEgé%gespejcr?figthh
a of i c %ﬁr}»@ Iste oo . a
<EXperi ment a %E%m%%g %Ep ect%%g 7tsqln°er%%]\'s/?il—‘3r%e humidity.
mosehe darBgeghimodet ppduged by, et banokjoJicl 4

2005/ 023244 PCT/ KR20047 002947 “Th or der 6 conf??mt gles
exgete enheps @@Ll | ve mid ecdxihd hes gaske phit esthfdle was
tract including the colon of .
7 -cat dodayed hyk oy percentadd | #8t BAYY starting weight an
fl avone. nonohydrate of the present invention,~ a

gashe i redulUs aned  slasgeth noglel e i nduced by et hano

containing HCl and a inflanmatory colitis nodel

i nducedWeyightr i nehandenzers suffeatborphe:MRIExYsed, a7, 5-

for the follow ng experinents.
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
colvate 0 -4.1 -6.5 -6.5 | -6.5
Monohydrate 0 -0.3 +0.3 +0.3 +0.3
* Ethanol solvate: 7-carboxymethyloxy-3',4"',5-

trimethoxy flavone.ethanol solvate
*  Monohydrate: 7-carboxymethyloxy-3',4',5-trimethoxy

flavone.monohydrate
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SD mal e rats (250-350g) were fasted for 24 hours. 10
The conpound of the present invention was orally

wadnisrester ed i n suspensi on of 5% HPMC, and af PET/KR2004/002247

hour, 1.5 0 of 150 mM HC1-80% et hanol was orally
adm ni stered. After 1 hour, the rats were sacrificed
and the stomachs were extracted to neasure ul cer
i ndex. 15 The ul cer index was shown by the area (M)

g}cwar?rgcor 198%6% a&?g) 'ReZa ba}e(yfligﬁyloxy 3ealass
(%EM@EI@&@PZ‘Bﬂ o)et 3ind12 s é%b‘%ﬁ. AdeGame,. lighter as

qui nol i none- 4-yl’) propanoni € ac

MicORd apas284 §nH§@Qt§P%ZEﬁ%EtE@ i Glde %{?ﬁ%&iég the

are shown in Ta 3] Effect s om0

passsre el CAMBIINEILL SRR OB R

ERRO-{ 1a ke, 7acaeboxneetn} oxy - ébsérvétﬁ&hnﬁﬁﬂﬂﬁy'was at

0.33 flavone. nonohydrate "Rebam pide 44.2 As shown 1n
Tablerage 74carboxy gty lbeeyed set’  Bnat %'f@%trhot‘.(x)io days of

fl avone. nonohydrate of the present invention has a

pratsetvagi ef f eheronwhke Langgeragé @ashl ive BR0S@ecrease
and constant thereafter. This weight change corresponds
exactly to the weight 1loss from ethanolate to
monohydrate. However, 7-carboxymethyloxy-3’,4’,5-
trimethoxy flavone.monohydrate of the present invention

did not show any weight change 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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5 at least 100 times as much as Rebami pide which is
known as the gastric nucous nenbrane protecting

wageosto2324«Exper i nent al Exanpl e 3> Experi nment ORCUTHKR2004/002247

nodel of inflammatory bowel diseases induced with TNBS
10 The nodified nethod of Shibata et al. (D g.

Endosc. 1993, 5: 13) was used. 7 week-old nale SD rats
(CRJ) were fasted for a day, and the rats were put

' I di t 3 .
eertod | niaiehe Ko oot izt Gk ﬁlre%gg)l@\ﬁ]%szglrﬁﬁgﬁme
Trdnd |.f oni [ di ssol.ve
PHeEOR et hana b ol e Zﬁ:?a'ocdc’eaﬁwc iy oo
h iti f_tai,l or
B IR £2oe i n R A el D

raffa%@ﬁ@.m@ﬁ@ﬁy&@é@@dofjEﬁalp?ﬁggnefiﬁ@E%EgPﬁ?Létgggtric

After 20 colitis was induce e conpoun

prosentan BRI ne OOy S Sl

dayn@f i&ducinglimmbiberth dayicEer cpshes! @ﬁghg'éae, by
sul fasal azine (5-amno salicylic acid) was use or

oratinderobehzahé onsandopnednisoloneyuas Usglda f Ofor  the
rectal adm nistration. And for control group, 5%5

HPAEI Yensiag nébet biefs On the 7th day of experiment.,
each group of the rats was put under ether anesthesis

for aut gmsynalheratd o yBS3 G ) asdes. rAEted 286 24 hours.
formalin solution was injected into the cavity of the
The compound of the present invention was orally
administered in suspension of 5% HPMC, and after 1 hour,
1.5 m of 150 mM HCl-80% ethanol was orally
administered. After 1 hour, the rats were sacrificed
and the stomachs were extracted to measure ulcer index.
The 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) -
quinolinone-4-yl)propanonic acidl (Trade Name: Mucosta)

was used as a control medicine.

Results are shown in Table 3.
[Table 3]

Effects on the gastric mucosal damage induced by

ethanolic-HCl in rats.
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extracted colon to inflate, the both ends of it were

10 bonded with each other, which was then fixed in 1%
woéaosaksza4 sol ution for 2 hours. The all-fixed POTMR2064202247

cut to lengthy direction and washed to renove

surrounding fat tissues and connective fissaes. Cecum

was renoved and the wei ght of the colon and the rectum

15 was neasured. The area of ul cer |esion and

i nfl anmatory regi ogomebendieasured to mark BCOrLES

ad j fx fhg rri?grinn Then they were fié@ﬂ(P%/kg)
10%7ﬁ€@€%éxﬂmﬂﬁhMMQ¥Xnﬂ1myo§rﬁﬁ%mqthﬁﬂssue 3
exam nat i on dflavesicomasidhedrad eper f orned by a genera
20 nmethod to mar kRebeamépidecording to criterion.gs o
AYntcat—syrptors—Pbaty—eHnteal—syrptors—and

survival of the aninmals were observed. The wei ght of

ani mal s was neasured at the begi nning day, the 3d day

25 and e SrdwmlagnofTaile expeVroenboxg@evViyloxy-37,4',5-
2005/ 023244 PCT/ KR2004/ 002247 CObservation w th naked
eyer IMeheriThet 2 verde t henoliviitaod ofetlécereaadt| ésivention
area formed in the large intestine were neasured and

r R RedPrEyeesing e5iandi on cehavismeae sofieghsdri Camucosa
J. Physiol. Pharmacol., 1988, 66: 422), |esion

el fi 100 t hempakad Byehvwas Rebampedidadwhheh is known
average value of each group was conpared., The
st%ﬁuéh?i%ﬁSWE%?omu%%%$e%e@hﬁ%ﬁ¢t@?@%ﬁc%ingh@geﬂﬁnage

of the colon by Wallace's nmethod (1998) is as

<Experimental Example 3> Experiment on the model

of inflammatory bowel diseases induced with TNBS

The modified method of Shibata et al. (Dig.
Endosc. 1993, 5: 13) was used. 7 week-old male SD rats
(CRJ) were fasted for a day, and the rats were put
under anesthesia and canula (diameter 3 mm) was inserted

into the anus to the depth of 8 cm. 25 mg/mé 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 m{ of saline solution. After
colitis was induced, the compound of the present

invention was administered orally or rectally from the
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10 follows. (0: normal, non-damaged, 1: congestion
W thout ulcer, 2: congestion and thickening of

wonvesaesxdal wall w thout ulcer, 3: an ul cer | e6eTmMR2004/002247

wi t hout thickening of intestinal wall, 4: nore than
two ul cerous/inflammtory 15 lesion, 5. nore than two
ul cerous/inflammtory |lesion or the |ength of

ul cerous/ inflamatory lesion is nore than 1 cm

6-10: when the length of lesion is Qlyer 2 cm _one
pol ikt it kasds & ipgneta dhi%or & qaéfngthFd?rr control

ul cerous/ i nf ] ncreases, for exanpl e: whe
t HESd55 ﬁ?(:ersqa%?lo{¥ Blne ofp Pﬁ’é”ﬁm ﬁ?liLgyaf}c acid) was
Pe\tlhg O%I cal _ti.ssu exarg nat.i on: e col on

PtEh o o e ene T et P hae cwagnused
'nfgydg@%taﬁe S&tfmfsfe%%et%;g@pgxgﬁg Eo5u L6 "GESp, ss

t'0 make C

d%ls ac#’ﬁ' XR-,@QQQA 023§ hg/%@z 4/ Ooﬁéﬁ%{pﬁgment

Pat Ogl cal I Ssue exam natl on on ECI

PeEhon Mo N@d eilgﬁsyggé HEEE o Ofésahgylggg& Eesthesis

428}y d‘5 hi ghegt S69EE mésregmig(@?éget he .68 14

of an 5 individual. VWen the | esion canno exam ned

wtsrmabfnn@%qqlt%@l wde ﬁj@été@eeh%n V'é‘&vi@f'é?f the

was trinmed, at 3 cminterval fromanot

| ngkvidueba B%i@ri St&r enghava, i RhEabb&c ¥ @BQSTQQ_J i S were
10 [Tabl e 41

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 lesion and
inflammatory region were measured to mark scores
according to the criterion. Then they were fixed in
10% neutral formalin solution, and the tissue
examination of lesion site was performed by a 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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Effects of the conpounds when orally admninistered on
TNBS-i nduced colitis nodel Conpound Anount Lesion

wOmuskog324p. o) score 5% HPMC 9.0 PCT/KR2004/002247

7- car boxynet hyl oxy-3",4',5- 0.3 7.5 trinethoxy

fl avone. nonohydrate 3 5.9 Sul fasal azine 100 7.7 15
[ Table 5) Effects of the conpounds when rectally
adm ni stered on the TNBS-i nduced colitis node
Conmpound Anount Lesion (ng/kg, p . o) score 5% HPMC
5.3 7- carboxynethyloxy 3 4' trlnethoxy

fl avone. ydrate 0. MD 20 023244

PCT/ KR2004/700 Z[érf Pregﬁu §b“}ko ® shHbhern and the
&4 8pdijab :

Cartoxynethgﬁ%xyg aq§t1e51 &5ra formed in the large

flﬂ%@@&f@@oh%g&etem fs u]%%%Tpf@gsden L C@&éﬁ&t on showed, ;g

inhibirting efrect on ed Tnfl amma %ry

Coﬁé&i§1@@dﬁ£lP¥ch§|méﬁﬂodr?ééﬁl §dnbﬂ¥$£5§tlgﬂarmacol

al so, the conmpound of present | nvention

conds g megst oghaye heltiern %&%ﬁﬁhedmﬁffﬁiém@Jﬁaﬂgéeeye was

than w dely used convention
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 ulcerous/inflammatory
lesion, 5: more than two ulcerous/inflammatory lesion
or the length of ulcerous/inflammatory lesion is more
than 1 cm, 6-10: when the length of lesion is over 2 cm,
one point increases every time 1 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 om 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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10

15

sul fasal azi ne or prednisolone. 10 <Manufacturing
Exanpl e 1> Suppository 20 |1 Dg of

w@-20@r02824y et hyl oxy-3', 4", 5-tri met hoxy PCT/KR2004/002247

fl avone. nonohydrate was added to 1280 |1 Dg of Suppocire
AP (Gatterfosse Co.) dissolved by pre-heating at 50 C
15 and then the solution was stirred at 5C for 20
m nutes. The solution was cool ed down to 36C and

| ast L1 t ai foll d
T e Tk e e e SR
DISERESENER Mna SURRDS QU 20 wat BNV LOERU "Sas F0R: E1ea

2> Enema 70 of "argininé was qi'Ssolfve

o;me@%angfsmyg oniad, 108; 891 Hhonsdes 29684, 298.M0) |

7- car boxyn®t hyl oxy 3

f | av@nenaoRghydLat 4
A i1 A i Q@%%‘%‘?nésf §PS digere of an

enu@lvi desul ti Rge El'i@ 1REERAS fpen
[ ndustri al Appllcghlllty] 5 Theq%?ggggt %nven“%ﬁsd with

prigive deskéd CaydOX iRl Nyt BXY - Ipet 1 ntrlllgfiﬂgxyies:mn was
fl avone. nonohydrate having an act|V|ty 0 otectin

t her gasdd Oi 4 estdnnaht o8¢t EQShUghBQhEQelﬁ%hquugﬁth
the characteristics of no hygroscopi city the compound

of present invention has

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

Effects of the compounds when orally administered on

TNBS-induced colitis model

Compound Amount Lesion

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

[Table 5]

Effects of the compounds when rectally administered on

the TNBS-induced colitis model

Compound Amount Lesion
(mg/kg, p.o) score
5% HPMC 5.3
7-carboxymethyloxy-3',4"',5-
trimethoxy flavone.monohydrate 9.3 2.0
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10 advantages in handling and storage under nornal
hum dity. So for the production of a nedicine, it

weneisies24us to control the consistency of the ppeair2d@d02247

anmount of active ingredient in each dose. The

preparati on nmethod for 7-carboxynethyl oxy-3',4",5 15
trimet hoxy flavone. nonohydrate of the present

invention reduces the |long steps of total synthesis

by usi ng Prednisolone 4.8
3',5,7-trghydrnyy-A'-npthoxyflavonx-7-ru§inosi e, .
which 1is easily obtainable fromnature, as' a basic

skel eton of target conmpound. The present invention

al so enaldl essBOwhhe pheparabien of a HEpoungjwnders 7 -
mld conditions of atnospheric pressure for
nB¢@Nb®XYmEthﬁ&mk§a$iJitﬂﬁeﬁrim@ﬂwéﬁyiﬂlavone.monohydrate
mass- production of a target conmpound w thout a

speli ahepwridserdt | donvpnodceas stushedsinRibiting effect on
crystallization or colum chromatography. 47 WO

2005 0282341 IRET¢ R2D0A] H0R24Try [ G B hellal nbf] oAal and
7- car boxynet hyl oxy-3',4",5-trinet hoxy -

f | seohel nedohpdebret iepr es@midedalyo f othal @oinpavidngf Sthe
mucus protecting activity for gastrointestinal tract

i ererieRy éoventieRomad acdnfHmBl tod have HRtBP effect

‘'with a small dose than widely wused conventional

sulfasalazine or prednisolone.

<Manufacturing Example 1> Suppository

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

suppository.

<Manufacturing Example 2> Enema

70 mg of arginine was dissolved in 299.7 g of
saline solution. To the solution was added 200 mg of 7-
carboxymethyloxy-3',4’,5-trimethoxy flavone.monohydrate,
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6 13230CH 5H0O H3COO 10 [aim2] A
7-car boxynet hyl oxy-3',4' ,5-trinmethoxy flavone.solvate

woeprsggeated by fornmula la. <Fornula la> O HeL#KR2004/002247

OCH3 Ol .~ OCCH3 H3C ~O O solvent 15 [Claim 3] 48
WD 2005/ 023244 PCT/ KR2004/ 002247 The

7-car boxynet hyl oxy-3',4",5-trimethoxy flavone. sol vate
as set forth in claim2, wherein the solvent is

anhydrous ethanaol. 5 (Claim4] A preparatiaon.pethod_of
P BUR G AFLRS 1T SLehg nehaRy | FRGDABLRD . Ir’ the
represented in_schene 3, conprising the follow ng
sPEFPATEEoR O&nFBaR® -of fornmula 3 is reacted with 10

nmet hyl ati ng agent in the presence of base to convert

hydr oxyl group of carbon-3" into nethoxy group,

followed by acid treatnent to prepare a conpound of
[Industrial Applicabilityl

The present invention ' provides 7-
carboxymethyloxy-3’,4’,5-trimethoxy flavone .monohydrate
having an activity of protecting the gastrointestinal
tract including the colon. With the characteristics of
no hygroscopicity the compound of present invention has
advantages in handling and storage under normal
humidity. So for the production of a medicine, it
enableg us to control the consistency of the specified
amount of active ingredient 1in each dose. The
preparation method for 7-carboxymethyloxy-3',4',5-
trimethoxy flavone.monohydrate of the present invention
reduces the long steps of total synthesis by using
3',5,7—trihydroxy-4’—methoxyflavone—?—rutinoside, which
is easily obtainable from nature, as’ a basic skeleton
of target compound. The present invention also enables
the preparation of a compound under mild conditions of
atmospheric pressure for methylation, and facilitates
industrial mass-production of a target compound without
a special purification process such as re-

crystallization or column chromatography.
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formula 4 (Step 1) ; (2) The conpound of forrmula 4 is
reacted in the 15 presence of base with
wablpisazbeal oacet ate i n which carboxyl group i SPCT/KR2004/002247

protected to give a conpound of forrmula 5 (Step 2) ;

(3) The conmpound of forrmula 5 is reacted with

nmet hyl ati ng reagent to convert hydroxyl group of 20

carbon 5 into nethoxyl group, resulting in a conpound

ornu%§f6 (Step 3) and (4) Deprotection of the

r#ﬁ%ﬁﬁw formula 6 is performed, resulting in

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

for[allzang 1(JStep 4). 25 <Schene 3> 49 WO 2005/ 023244
PCT/KR2004/002247 OR HO OH 1OCRa OCR, 1 CoOooo0l

on Ho | | OCH3 thyl ating OH
reagentZtR O 3 2. aC|d r@@xyg Fﬁ E%E¥B3I 4! EE%%methOXY
f%ooceta eogbéré%e representtgylatl@%rmula 1 having

mucus protecting activity for gastrointestinal tract

including colon.

<Formula 1>

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

flavone.solvate represented by formula 1la.

<Formula la>

» Solvent

[claim 3]
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agent OHO .00 56' aHO OCHJ O CAO OCH 3
do. protection H3C 0 a' 2 (Werein, R is a protecting

wgnroesmsahected from a group consisting of etRgI/KR2004/002247

methyl, t-butyl, benzyl, trichloroethyl and silyl) 5
(Caim5] The preparation nmethod as set forth in claim
4, wherein the reaction solvent used in step 1 is
selected froma group consisting of

di net hyl f i de, 10 di hyl sul [
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is selected from i St f 2
(BeBTRE e PR P S P E8 30 "o D005/ 0292

PCT/ KR2004/ 002247 ((CH3) 2SO4) , and the acid is
sel ected froma group

[claim 4]

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

(1) A compound of formula 3 is reacted with
methylating agent in the presence of base to convert
hydroxyl group of carbon-3’ into 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-halocacetate in which
carboxyl group is protected to give a compound of
formula 5 (Step 2);

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

(4) Deprotection of the compound of formula 6 is
performed, resulting in 7-carboxymethyloxy-3’,4',5-

trimethoxy flavone of formula 2 (Step 4).

<Scheme 3>
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consi sting of hydrochloric acid and sulfuric acid.
[Caim6] 5 The preparation nethod as set forth in

woleisma44 wherein the reaction tenperature i SPOI/KR2004/002247

150C. [ aim7] The preparation nethod as set forth in
claim6, 10 wherein the reaction tenperature is 0C -
90C. (G aim8] The preparation nethod as set forth in
claim4, wherein the base used in step 2 is sel ected
froma 15 group consisting of inorganic base such as

pot a rbonate, sodiu ydr oxi de, .pot assi um
hydr%%?ﬂZgé%d sodlun1cghp§%§te alcohollc ne; ‘%g%t
suchua 1 i o emd_sodi um SR OCH,
al kal i ne mabak~hy g€ such asetigbilisum hy@iryde; and

al kal i ne earthNMEtaHO 20 hydrj @&"such as(@@Pq um
hydride. [d a|n19] A preparat|on nmet hod of
7- carboxynethyloxy 3,4 ,5-trinethoxy

fl avone. non hydlate represented by 2 f

2005/.023244, PCT/ KR26
conpatngtef for mul'g
claim4 in a nediu

intalnlng water as QQGMMOin t he

bel ow scheme 4. <Schenme 4> p
Q
deprotéction : ‘ :
HSC’O o

2
(Wherein, R' is a protecting group selected from
a group consisting of ethyl, methyl, t-butyl, benzyl,

trichloroethyl 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 1is selected
from a group consisting of potassium carbonate, sodium
hydroxide, potassium hydroxide and sodium carbonate,
the methylating agent is selected from a group

consisting of methyl iodide (CH;I) and dimethyl sulfate
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OO0 HO OCH3 HO- CCH3 Nz~ OO OCH3 OO OCH3 I-1
contact with a medium O O H/70 5 H3C. 0 02 containing

woavesr23dC i [C aim 10] The preparation net hoBCDKR2004/002247

7- car boxynet hyl oxy- 31, 41, 5-tri nmet hoxy

fl avone. nonohydrate of claim1 as 10 set forth in
claim9, wherein the nmediumcontaining water is

et hanol or acetone. [Caim1l] A pr epar ation method of

(B onyana o t%%p%é’sl@t 3 L%e SR oEToBy b &R
f f
t ﬁ8n§tl\gglﬁlgof’l%clhgg%%f%§gﬁl 5@% an Su(i%um %e%

at nosphere as shown in the bel ow schema 5. <Schene 5>
52 WD 2005/ 023244 PCT/ KR2004/ 002247 O 0 HO OCH3 HO

CIZYEE 0O | OOQOCCH 3 left under humidity H3CG0 O
HC Joabmrég

The preparation method as set forth in claim 4,

wherein the reaction temperature is 0T ~ 1507TC.

[cilaim 7]

The preparation method as set forth in claim 6,

wherein the reaction temperature is 0T ~ 90T.

[claim 8]

The preparation method as set forth in claim 4,
wherein the base used in step 2 is 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 9]
A preparation method of 7-carboxymethyloxy-
3/,4',5-trimethoxy flavone.monohydrate represented by

formula 1 of claim 1, which is characterized by the

51



2 31 [CAaim12] A preparation nmethod of
7-car boxynet hyl oxy- 5 3',4',5-trimethoxy
wohesone4monohydrate represented by formul a 1rof/KR2004m02247

1, which includes the steps of stirring the conpound

of fornmula 2 obtained fromthe step 4 of schene 3 in

anhydrous al cohol to give 7-

carboxynethyloxy-S',4‘,5 trimethoxy flavone. solvate 10
gresente formulg.la and | eayi &g %he ) 2t v g
RG8F=*Ru ied Tt e?%“%%“% R*TH ab Ghtaine

p%%mRﬁgmﬁa%g%OfGocé%B 2 HRcA G cepteingre sarer

\ 0 anhydrous al cohol H3C, O
%‘Sve”ﬁt 1 ﬁh?%towuﬁggFmﬁum dity O (HOodH3 O\
OCHB OaloHCOO HO
<Scheme 4>
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H3C’0 o H;C

5 2 1
[claim 10]

The preparation method of 7-carboxymethyloxy-
3',4',5-trimethoxy flavone.monohydrate of claim 1 as
10 set forth in claim 9, wherein the medium containing

water is ethanol or acetone.

[Claim 11]
A preparation method of 7-carboxymethyloxy-
15 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 of claim 4 was placed under

humidified atmosphere as shown in the below scheme 5.

<Scheme 5>
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s 1 [Caim13] The preparation nethod of
7-car boxynet hyl oxy- 5 3',4',5-trimethoxy

wohesmme4monohydrate of claim1l as set forth POTAR200%002247

12, wherein the anhydrous al cohol is anhydrous

et hanol. (Caim 14] 10 A pharnmaceutical conposition
for the protection of gastrointestinal tract

i ncluding the colon and the treatnment of

gastroi ntestinal diseases containing the

7- car boxynet hyl oxy-31, 4", 5-tri net
fl avome mgnohydr ofH;claim 1l a

i ngredi enb 83%
[A ai m 15] h rnaceul%%nhm&%gg

protection of lgastrointestina
col on and®€he jreatment of gastr
such as 5 gastritis, gastric ulcer, ulcerative colitis
and Crohn's disease containing the

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

fIaMELghppﬂfgydrate of claim1l as an effective
I ngredient.” 55

A preparation method of 7Lcarboxymethyloxy—
3’,4',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.solvate
represented by formula la and leaving the solvate under

humidified atmosphere as shown in the below scheme 6.

<Scheme 6>
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anhydrous alcohol

HC™ 4] « solvent
3

. Hzo

[claim 13]

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

anhydrous ethanol.

[claim 14]

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

15 ingredient.
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[Claim 15]

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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