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[DESCRIPTION] [Invention Title] THE PREPARATI ON
METHOD OF 7- CARBOXY- METHYLOXY-3',4',5- TRI METHOXY
FLAVONE 5 [ Technical Field] The present invention
relates to 7- carboxynethyl oxy-3',4',5-trinethoxy

fl avonenonohydrate, and a preparati on nethod and uses

thereof, nore 10 precisely, to

7@%@% oxy-3',4",5-trimethoxy flavone.

nono ch is a non hygroscopi c product

suitable for the preparation of netered dose of 7-

c t , 5-trimethoxy flavone having
afﬂq‘{?%{'{}e ctﬁl)r%le?ct i Vi ty in the gastrointestinal

tract 15 including colon, and to a preparation mnethod

and us@HE¢ Emgmm OF 7-CARBOXY-

7 car box | oxy-3',4",5-trinmethoxy flavone 20

m fél’mﬂ'aTBIh&PBQKrY KRLANQNE have nmucus

protectlng activity in gastrointestinal tract
including colon (WD 98/04541, Korea Patent No.

9& 30494). This flavone showed therapeutic effects on

ggdeidcPinniast ifMali g gdlseases such as gastritis or
gastric ulcer,

The present invention relates to -

carboxymethyloxy—3’,4’,5—trimethoxy flavone-monohydrate,

and a preparation method and uses therecof, more
precisely, to T-carboxymethylory-3’,4’,5-trimethoxy
‘flavone. monchydrate which is a non hygroscopic producﬁ
suitable for the preparation of metered dose of 7-
carboxymethyloxy—B’,4’,5—trimethoxy flavone having

mucus protecting activity in the gastrointestinal tract

- including colon, and to a preparation method and uses

thgreof.

[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. 86-304%4). This

flavone showed therapeutic effects on gastrointestinal

diseases such as gastritis or gastric ulcer, and
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inflammtory intestinal diseases such as ulcerative
colitis or Crohn's disease. [Fornmula 2] 10 0 it 5
The present inventors discovered that 7-

car boxynet hyl oxy-3',4",5-tri met hoxy flavone
represented by the above fornmula 2 is hygroscopic.
Each dose of a nedicine should include a specified

- ahwETdme t iy acitd s ih Lo Rd sedoweenh, hB CasSetive

active conmpound is hygroscopic, nmeaning tendency to
abshi i sropstarEhd T Onali sdamsphere, it is not easy to
make the netered dose correspond to the specified

a nt qf tqe active conpound consistently. And al so
a §6WW§@o§ic material 15 give rise to the difficulty
in handling and storage condition. That is, the
characteristic.as:a. hy c material is a big

di sadvant ag n as a nmedicine. Thus,
t he presens ed hard to find a
stabl e form edi ent wi thout. 20

hygr oscopi ¢ci t7y et hod for

7- car boxynet i met hoxy fl avone was
descri bed .in

The 'present inventors discovered that 7=
carboxymethyloxy-3*,4’,5-trimethoxy flavone represented
by the above formula 2 is hygroscopic. Each dose of a
medicine should include a specified amount of an active

compound. However, 1in case the active compound is

‘hygroscopic, meaning tendency to absorb moisture from -

atmosphere, it is not easy to make the metered dose
correspond to the specified amount of the active
compound consistently. And also a hygroscopié 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

~to find a stable form of the active ingredient without

hygroscopicity.




(Korea Patent No. 96-30494), as shown in schenme 1
consisting of 9 step-total synthesis started from 5.
2,4,6-tri hydroxy acet ophenone. [Schene 1I 3 Bfrl f.r
Y~y+ vbdi~d x~t{y ~~~saw -04 ) N4 k k x This
synthetic nethod is useful for the production of the
derivatives of various different 5 substituents. But
2,4, 6-txi hydnonedcet ophenoae used asvacatBbkiMEthyloxy-
material is so expensive that it is not -econonlcaf

for, thesiadugtthaky PEoguehe opasf yebBeipRACIindWO 98/04541
considering long 9 step reaction and | ow yi el d nmake

t hRoraat tRiiSen®r 3B, | BeoBAEB4Y O ehk M Gladwen benzylschktep 1
used for a protecting group of hydroxyl, the hydrogen
gasnsistengpressupe svepheopaesesonthéspal | sdavoed from
catalyst 5 (Pd/C) was used twice in Schene 1. For this
hy gé pgenat hpdroeacatetophspeseal device to handl e the

[scheme 1]




pressured gas i s necessary and palladiumcatalyst is
al so very expensive, nmaking the processes conplicate
and uneconomi cal. The industrial use of, hydrogen gas
10 and catal yst is al so dangerous. Another preparation
met hod for 7- carboxynethyl oxy-3',4',5-trinethoxy

fl avone mas described in Korea patent No. 99-41205,
as ‘shown 15 schene. 2 LSohenE~2w Lo '
j'Vv.A Ff t “hx~ L t

mmdbyamd HeMnem fwny
zBaBnThe n1xture of 3, By

This synthetic method is useful for the

production of the  derivatives of wvarious different
substituents. - But 2,4,6-trihydroxy acetophenone used
as a starting material is so expensive that it is not

economical for the industrial production, furthermore
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nmet hoxy flavone-7-rutinoside of fornula 3 in
di net hyl f or mam de, potassi um carbonate and i odonet hane
10 were stirred in closed vessel at 60C for 48 hours,
| eading to the conversion of hydroxyl groups of carbon
3" and carbon-5 of forrmula 3 into nethoxy groups. '
After treating the resultant conmpound with acid gave
t oppound of f | a 3a._15 Then droxyl. gro of
SRS Red o ik PPt e St ad P dtee
[ carho t hyl oxy. group. t,0 gi V. _
crgérr%%%%d lﬂ'%(%T'Cg((%/'or r%ukal argjy 5 iTl"hoe % elpr 0 agcg iboenrgzo"flecgrr%%(yﬁlsed
p, f [ u | a 2
Shoin IR SOMOUNT Oy LOLIM S The 0y BiBoen gus
athdS HRB0EHPUS i*?lecé‘li‘ﬂée LHE JRACt PN JIHSE Jhen C@é{%fgst
out In a closed vesse cgh3|ng huge pFéssure. So the
MBS Pf 0dygti on, iy a eeApauNd; becamps i nef fi Ciplt. Ly
ordefgto give the conpoung pf}?orngﬁamES g% fromthe e
i JrPr Pt @ Ben  BUTdSd Galll Ofle WM &8 +6 GRIHHME the
chromdt ogr aphy was inevitabl'e. Therefore, the above
peahatddng Bt had hovksssrdanger %&‘ﬁlmgﬁ}nc%ttal%%s,is
the present inventors discovered that 7- 5

CAroxXyaey h:@ersived,  RakihGettXY processes complicate

fl avone. nonohydrate 1is a non-hygroscopi c conpound

Wi huh&combei Sal | abfBe industrial use -of hydrogen gas

and catalyst is alsc 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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for the preparation of nmetered dose than 7-

car boxynet hyl oxy-3',4"',5-tri nmet hoxy fl avone. anhydri de,
and established a synthetic nmethod thereof which is 10
nore econom cal, conveni ent and adequate for mass-
production as well as devoid of costly purification
procedure of colum chronmat ography. [Di sclosure] 15

[ Technical Solution] It is an object of the present
invention to provide

7-carb i meth
fIavongﬁﬁgﬁ%ﬂx%9§¥% pgéﬁgg %ygF%%é%%?é”%gﬁp85n59ﬁ$“ﬁ$

[ h I 78 u r ar

R T e R
Usid i ST eoéon{r&ﬁéh%'fowérc%ﬁ 39531 ¢ F'ngué&ﬂoﬁsy
a graph show ng the result of r mo V|netr|c

altl Y 2las1eh-5- caEboxyaet fiyhaxys 3'3, 1n§o tﬁéﬁﬁ&ﬁgxygroups
fl avone. nonohydrate prepared in exanple 1 of

A ESRfied nbﬁntééﬂd St AU I iHRRh showbRgobhe of
result of therno gravinetric analysis of

FEoardiexynet.hyl oxpre3' off xthrrd Iiget hpxys, 7- trlhydroxy ~47
fl avone. nonohydrate prepared by using

methoxy flavone-7~rutinoside of formula 3 in
dimethylformamide, potassium carbonate and iodomethane
were stirred in closed vessel at 60C 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
alkyloxycarbonylmethyloxy group to give a compound of
formula 3b. The deprotection of carboxyl group
furnished a compound of formula 2.

The methylation mentioned above needs a special
device and is dangerous because the reaction must be
carried out in a closed vessel causing huge pressure.

So the mass-production of a compound becomes

inefficient. 1In order to give the compound of formula

3b from the compound of formula 3a, purification with
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aqueous et hanol solution in exanple 2 of the present
10 invention. Figure 3 is a graph showing the result
of therno gravinetric analysis of .
7- car boxynet hyl oxy-3",4',5- trinethoxy

fl avone. nonohydrate prepared by using 15 aqueous
acetone solution in exanple 2 of the present

| QY Bk OBhrBinfb8rdphy ard apheshoNh 8. t heHBHHIrOf the
thernmo gravinmetric analysis of

12166 & Oxaydd et Dy -me t od StnPlrd & | B dOXYand high cost.
fl avone. et hanol solvate prepared in exanple 3 of the
present invention. Figure 5 is a graph show ng the
result of therno gravinetric analysis of

7- car b@hyet hyhexypr@seht, Singbntbrsetdisdovered that 7-
fl avone. anhydri de prepared in conparative exanple of
tdrerlpremesith yoset 3 ‘00 7 &5 Beltie iVosie) Ahevenesethohydrate
i nvention provides 7- :

Cleg bex yrmityignos@Ipidt |, Setmponrtihekyich is more suitable

fl avone. nonohydrate 5 represented by the foll ow ng
fiormul &he. [ Poepekatipnl ryof Theetmrmsent doseent than  7-
al so provides 7- 10

ety Imegy-33 7, 47, 5t riimeg Hooay f | Bvanens ohnay@ride,
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.

Ipisclosure]

[Technical Solutionl

It is an object of the present invention to

provide 7-carboxymethyloxy=-3',4’ ,5-trimethoxy

flavone.monohydrate, a non-hygroscopic compound which

is characterized as chemically stable under ordinary or

severe indoor humidity, a preparation method and uses

thereof.

[Description of Drawingsl]
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represented by the followng fornmula la. [Formula |a]

I C7V 'selven 1-bc 15

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

fl avone. nonohydrate, represented by above fornmula 1 9
according to the present i nvention is a nonohydrate of
7-carboxynethy|oxy 3,4, 5- trinethoxy

fl f d
| onk s LS SRR L D
Pogiactharty; " Louas.5 dessr| be L, YR, SBLRISAA, 50189, o
7- €21 ROXYIES Ny D6 S, mého%kﬁféﬂ@t ared. in.exampple 1 of
?y Tor

fl avone. anhydride has nuc pr ot g activi

gasid @A astd nahvdg@gdn 1 ncl udi ng the colon. And the
conpound of formula 1 of the present invention has

al so 10 proved to have nucus protecting activity for
gastrointestinal tract including colon. For exanple, a

conpoundighrhe Q&?&Qnéréﬁﬂeghbﬁﬂnéh@ﬂgjf@gdlﬂ“%ftﬁEErmo
ef fect when adm nistered orally or “rectally to a

| nfdaannmitarie boweh 1 gksgase MOAE) 4 A @te By 1&xy-37, 47, 5~
trinitrobenzene sulfonic acid. And al so the conpoun nd
oft dilvestircesent filaven . e ndhgwed tRr ot petibvecaf f egly Onising

aqueous ethanol solution in example 2 of the present

invention.

Figure 3 is a graph showing the result of thermo
gfavimetric analysis of 7-carboxymethyloxy-3*,4’,5~
trimethoxy flavone.monohydrate prepared by using

~agueous acetone solution in example 2 of the present

inventiocn.

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

3 of the present invention.

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

example of the present invention.



the damaged gastric nucous nmenbrane. The conpound of
the above fornmula 1 according to 20 the present

i nventi on showed no hygroscopicity contrast to

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

fl avone. anhydri de did. As explained in experinental
exanpl e 1, when 7-carboxynet hyl oxy-3',4"',5-tri net hoxy
fl avone. nobnohydrate and its correspondi ng anhydri de 25
were placed under the sane conditions (251C, 75%
relative humdity), the weight of the anhydride was
1dBesdr dosied by 4.6% indicating that the anhydride
absorbed noi sture to convert into the nonohydrate. it

was al gpeobser yaddhat a salalfid par &l fes 7-
et hanol solvate, was converted i nto nonohydrate under

ther RS 1oPIsht ¢4 PN 0f 525 e thR32 Y of Bd ¥ Mee M chifdrate

However, the nnnohydrate of the priesent invention

Sﬂwmiséwced\ﬁjﬁfﬁhéfﬁﬂgﬁawuﬂﬁ'ﬁ%mdma that the

nonohydrate of the present invention is very. stable

S bstance h3V|ng no hygroscopicity. 10 Therefore, the
AOFYHL&t conpound of the present invention enabl es

the netered dose to keep a specified anbunt of an

active conpound:.cong tently; - which is a great

advant age# pxoduction of a nedicine

cont ai ni (o

10

15

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

represented by the following formula la.

[Formula 1la]

+ solvent

7-carboxymethyloxy~3',4’, 5-trimethoxy

flavone.monohydrate, represented by above formula 1
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15 3',4',5-trinethoxy flavone as an effective
ingredient. It is another advantage of the conpound
of the present invention to facilitate handling and
storage of a nedicine containing the sanme. 20 The
present invention also provides a synthetic nethod of
7 car boxynet hyl oxy-3', 4", 5-tri net hoxy fIavone of the

%@%%%% .%%%féPQS?nFﬁg%vtsﬁl‘s@ B Sl e of
Sh S h

R s oxﬁwaﬁ gy Lide

butﬁé%%@{“ O BRBEC kO 2 P P BT (sidt1ar

_}ﬁlfY&ﬁHé@éh@iéaoi pé9¥s§9€§ '%gof@paae at | 99rt¥§ﬁ'ﬂggl9f it was

car boxynet hyl oxy tr'i met ho

- fd@yvong.mnohy drat @8%45@@ f @l 2. ﬂaté\ﬂtcﬂo' S 96-30494)

characterized by the process of stirring the conpound

afhdwor mul a 2 obt ai ned RN e 19y BPcd- 91, 4 hes Sehanee Boxy
in a mediumcontaining water as shown in t he scheme 4.

[1Schesree HnhkziHQe | h%sCHmﬁcH%0n§§6Eeﬁ&@n§ eat Hy CEP Ofor

remai ni ng water H3C~ O

.gastrointestinal tract 1nclud1ng the colon. And the

compound of formula 1 of the present invention has also
proved to have mucus protecting activity for
gastrointestinal tract including colon. For example, a

compound of the present invention showed anti-colitic

effect when administered orally or rectally to a

inflammatory bowel disease model induced by
trinitrobenzene sulfonic acid. BAnd also the compound
of the present invention showed protective effect on

the damaged gastric mucous membrane.

The compound of the above formula 1 according to
the present invention showed no hygroscopicity contrast
to o 7—carboxymethyloxy~3’,4',5—trimethoxy
'flavope;anhydride did. As explained in expefimental -
example i, when'~7~carbdxymethyloxy¥3f,4',5+trimethoxy_
flavone.monohydrate and .its correspénding anhydride

were placed under the same conditions (25T, 75%

o

relative humidity), the weight of the anhydride was

10
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3 2 f The present invention also provides a
preparati on method of

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

fl avone. nonohydrate of the forrmula 1, in which the 5
conpound of fornula 2 obtained fromthe step. 4 of the
above schene 3 was just placed under humdified

S ST WG S el
é/d rk!:»fstg.uoe HE:O Zggv%&*gsg:ﬁttol Q:\ﬁentl or[‘ol*?yc%?ate. It

prOVI es a preparation net

W&“M'%%M “th t4' SdIddE goﬁlﬁ'y %rt' cular ethanol

avone. nonohydrate o ornu I'ncl udes

ther Siep Qrfra§té<5ﬂ4ré‘9té@e Q‘BBP%ﬁ@hghrE%g%h%e% the same

obtained from the siep bove

5 I I
7- cadjjb sl fa 2003 ﬁgfglr\éq'atlt hoxhum%?av%ne so? ol

oxy met onxy 3 5-trime
afhd heichehPdi-atka éﬂd teavidye s 1%9'e¥1%t1%n0f sflefvglzll ano

| a under hum dified atnosphere as shown in the schene
aaeljgait[ S@lﬂﬂﬁ’@e,ﬁ] 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 is a great advantage for the formulated
production of a medicine containing 7-carboxymethyloxy-
3',4’,5-trimethoxy flavone as an effective ingredient.
It is another advantage of the compound of the present

invention to facilitate handling and storage of a

medicine containing the same.

The present invention also provides a synthetic
method of 7-carboxymethyloxy~3/,4/,5-trimethoxy flavone
of the below formula 2 wusing 3’,5,7-trihydroxy-47-
methoxy flavone-7-rutinoside of the below formula 3 as

a starting material as shown in scheme 3.

[Scheme 3]

11




10

Oo HO OCH3 (llood:3) anhydrous all HCO 0 H3CO O
solvent 2 1Is 1 |left under humdity Q3 (uoio) HC O

"0 HO 3 1 More precisely, a preparation nmethod of 7-

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

fl avone. nonohydrate 5 according to the present

i nvention, represented by forrmula 1, consists of
followi ng steps: 1) hydroxyl group of carbon-3" of
3',5,7-trihydroxy-4'-nmethoxy flavone-7-rutinoside of
formula 3 is converted into nethoxy group, and

car bon-5 it Py ' ”wﬁmw” gxw-,whydroxy-

3", 4' - di net H¥ky PHES il'a 5 igteonverted into
nethoxy group;” 4) protecting group of car boxyl group
is 15 deprotegted to give 7 carboxyne hyl oxy-3', 4", S
trimet hoxygf | &vone; ). B .
14 contacteﬁp th aﬁ

(Wherein, R' 1is a carboxyl protecting group
selected from a groub consisting of ethyl, méthyl, t-

butyl, benzyl, trichloroethyl and silyl.)

The present invention alsc provides a preparation
method of 7-carboxymethyloxy-3',4’,5-trimethoxy
flavone.monohydrate of the formula 1, which is
characterized by the process of stirring the compound
of formula 2 obtained from the step 4 of the scheme 3

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

[Scheme 4]

12
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under hum difi ed atnosphere. Another preparation

nmet hod of 7-carboxynethyl oxy- 5 3',4"',5-trinethoxy

fl avone. nonohydrate of the present invention,
represented by fornmula 1, consists of the steps of
reacting 7-carboxynet hyl oxy-3',4",5-tri met hoxy
flavone with anhydrous al cohol to give 7-

car boxynet hyl oxy-3',4',5-tri methoxy flavone. sol vate,
10 andoplaC|ng t he product under/ hijmi di fi ed '

at no P €l arly, the prepayation f
7- carb ¥i, 354 o tri feth ocH,
fl avone. drat e c@ftwtshe«ipr esent | i on,

represent ad &y formul FI*™15 consi st soo “fol I owi gm0
st eps: Ff) The conpound of fornula- 3*9s reacted with
nmet hyl ati ng reagent in the presence of base to convert

hydr oxythgr guBseht CahhaAt3oni B8RRI WGl QU Q)re%féq:atlon
followed by acid treatnent to prepare a conpound

26hehalonul @ 4 oSt ep b%ca&%bépﬁéﬂﬂyﬂaﬂyuéﬂﬁ4ﬁfyﬂﬂﬂfhé%hoxy
is reacted in the presence of base with

alfph&ohal. paeehateaite WoEChtlide raaanliexyh ,gr @4p #isich the
protected to give a conpound of forrmula 5 (Step 2);

28ofm@punide ccfonpotindl Of 2 f ebrdliacl ifsomeagiedsvephs of the
nmet hyl ati ng reagent to convert hydroxyl group of 15

above scheme 3 was Just placed under humidified

atmosphere as shown in the scheme 5.

[Scheme 5]
o 0
Jﬁ Q OCH, ,U\ OCH;
left under humidity
ch’o o u C,O 0 « H;0

2 3 1

The present invention also provides a preparation

‘method of 7-carboxymethyloxy-37,4’,5-trimethoxy

flavone.monohydrate of the formula 1, which includes
the step of stirring the compound of formula 2 obtained

from the step 4 of the above scheme 3 in anhydrous

-alcohol to give 7-carboxymethyloxy-3',4’,5-trimethoxy

flavone.solvate of the formula la and leaving this

solvate of formula la under humidified atmosphere as

_ shown in the scheme 6.

13
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carbon-5 into nethoxy group, resulting in a conmpound
of formula 6 (Step 3); (4) Deprotection of the
conmpound of forrmula 6 is carried out, resulting in
7- car boxynet hyl oxy-3",4',5- 5 trimethoxy flavone of
formula 2 (Step 4); and (5) The conpound of fornula 2
is stirred in a nmediumcontaining water or placed
under humdity to prepare

7LEch e yket hyl oxy- 3' , 5-tri met hoxy
fl avone. nonohydr at e of fornula 1 (step.5). 10 In step
5, the_conpound of fornula 2 can reacted with

anhydr gus al cohol instead of st r ng in a mediym

cont B niing wat O6%gi ve 7-car hERY thylo OCH, -
3,4, 5- cf) avone. S0l yat e, Ol T ~ddmgn

pl aced un um di f i abidots focbher e. FStep 1) |

step 1, g3-Q597- tri hydroxy-4'-ne ho&MgPI&vone- ® solvent

7- rut|n05|de f formula 3 is reacted with nmethyl ating
reagent in a solvent in the presence off base,
resulting 20 in the conversion of hydr @Xthuighwuy of
carbon-3' into nethoxy group, |eadingjito the
preparation of 5,7- dihydroxy-3' 4' di met hoxy
flavone-7-rutinoside. At this tiymel a reaction so|vent

has to be an aprotic solvent t annot O8%i at e
pol ar proton o O Ol OCH,
p,c® © * H;0

More precisely, a preparation method of 7-
carboxymethyloxy-3,4’,5-trimethoxy flavone.monohydrate
according to the present invention, represented by
formula 1, consists of following steps: 1) hydroxyl
group' of carbon-3’ of 3’,5,7-trihydroxy¥4’—metﬁoxy
flaﬁone—7—rutinoside of formula 3 4is converted into
methoxy group, and followed by acid_treatﬁent; 2} the

resultant compound is reacted with alpha-haloacetate in

which carboxyl group is protected; 3) hydroxyl group of

- carbon-5 of 7-alkyloxycarbonylmethyloxy-5-hydroxy-

3’ ,4’ ~dimethoxy flavone of formula 5 is converted into

methoxy group; 4) protecting group of carboxyl group is

deprotected to give - 7T-carboxymethyloxy~3’,4’,5-

trimethoxy flavone; and 5) thé resultant COmpouﬂd is

14
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25 sel ected froma group consisting of

di met hyl f or mam de, di net hyl sul f oxi de and acetone. Base
is selected froma 16 group consisting of potassium
carbonat e, sodi um hydroxide, potassium hydroxi de and
sodi um carbonate. Methylating reagent can be sel ected
froma group consisting of nethyl iodide (CH31) and

o054l €2 SpLLEHD 2500, BRactin. ) IPeraLYr g e

C, ‘and " nore preferably product

RIRIN AL L0 Lhe (2heXBURLNY al i ng can be used as it

is wthout further puritication such as
crystallization or silica gel chromatography. 10
According to the preparation nethod of the present

i nvent Qb hd Pep PREEr& €8GHT Mt AYAr Y 17 -Ha04 Qe t hy Loxy-

carbon-3' than that of carbon-5 of fornula 2 was

gonver sed ri Rk nBRLN 0 A Rno TGy @ £ IR0 A QT present
preparing the conpound of fornmula 1 requires a speci al

ihveauipRBntrd-il Rl 1B HRSaUL CaUSRA il tH8 the
nmet hyl ation (Yield: 76% which is perforned in closed

geepel oforeackanyg Ui-aR rbexgaREaRl JRQt-3/ hdr, GOty itHed W x y
into nethoxy group. But, the preparation nmethod of the
plasent i nugrdH on gmgpdesuget hyllabhen undes  give 7-
at nospheric 20 pressure in high yield (820).
Secbodimethhtogyude, coppotndmebhaxped alfQw&on®. solvate,

and placing the product under humidified atmosphere.

Particularly, the preparatioﬁ method of 7-
carboxymethyloxy~3',4’,5~trimethoxyrflavone.monohydrate
of the present invention, represented by formula 1,
consists of following steps:

(1) The compound of formula 3 is reactéd with
methylating reagent in the presence of base to convert
hydroxyl group of carbon-3’ into methéxy group, and
followed by acid treatment to prepare a .compound of
formula 4 (Step 1):

(2) The compound of formula 4 is'reacfed in the
presence of base with alpha-haloacetate in which the
carboxyl group  is protected to give é compound of
formula 5 (Step 25; |

(3) The compound of formula 5 .ié réacted with

methylating reagent to convert hydrbxyl"group " of

15
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treated with acid in a solvent to give 5, 7-di hydroxy-
3',4"-dinethoxy flavone of fornmula 4. 25 At this tineg,
a reaction solvent can be selected froma group

consi sting of dinethylformanm de, 17 tetrahydrofuran,
aqueous al coholic solution or water. Hydrochloric
acid or sulfuric acid can be used for acid treatnent.

B on Sl e el € 1000 ST .o
TR e (R EB BT AC PO D oteat bd i n h colvent in the

Skl oy ELBeBloPaEPLoh B! B Sclipond ot (formuls 6 is
co2Y3RA Vut O WsR1Bin6) L' - LaTBosdnkE R LAY S0, 4°0G-

gﬁ:%@@h%%pffqavo&é diemethylh ar gg'?'s@sg 4070308y ¢ om a

i met hyl sul t oxi de or acetone. se |

group conskgld NoMbohMQr 93N £, A58, SUC a%tﬁ%&%%@ﬂ‘{” a
ydroxi de and

carbonate, sodi umhydroxide, potassium

medi um C@amﬁgg akgekel i 6r MtAlepalhgauch @si $odl U,

nmet hoxi de and sodi um
prepare T7~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 alcochol instead of stirring in
a medium containing water to give 7-carboxymethyloxy-
3',4',5-trimethoxy flavone.solvate, which is then

placed under humidified atmosphere.

(Step 1)
In step 1, 37,5,7-trihydroxy—-4’-methoxy flavone-

7-rutinoside of formula 3 is reacted with methylating

- reagent in a solvent in the presence of base, resulting

in the conversion of hydroxyl group of carbon-3' into
methoxy group, 1leading 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 canﬁot dissociate polar proton
selected from a group.consisting of dimethylformamide,

dimethylsulfoxide and acetone. Base is selected from a

16
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20 et hoxi de; al kaline nmetal hydride such as sodi um
hydri de; and al kaline earth netal hydride such as

cal cium hydride, and is preferred to be one of

pot assi um car bonat e, sodi um hydr oxi de, potassi um

hydr oxi de or sodi um carbonate. As al pha-hal oacetate 25
having a carboxyl grOup protector (R -OCOCH2X, herein

is eth net hyl t but benzyl , trlchloroethyl
8r‘f°ui?8 sﬁ?%/ l@wa %Eaéﬁww. nERPRRy o Sodium

ne).,, et bronDa te, th ro acetat
Pt |ldebro?%5%%%la% @%P@ﬂdg;bﬁﬁ ;e%c{m (§@§§°§ft~°—
#% % ﬁ tl t he conB%und of for nulg ct ed Eou
yrati Ha r%&&g “EBnverft Ry F&%ﬁfi grdap oft 9rouP
yl, ou
&gﬁ%‘x@@gr Bon§/nle )r(%yﬁé’%\/d?p (581 FrffBey Wl assiEate
6 Th lation i,s p %; q% t he
36{%‘3 i adute s S o PRBBYF AR e e o1 0 Fhe- camdgund And
[ fromth t %Mtlon can be used for the
ﬁgk Eg%g#Fgﬁhgsgﬁ?Eigy %thout a 15 purification
procesﬁh% gﬁéoﬂﬁc"te B‘éat dzﬂg AN e SbbbE2r@&hylating
col um natograp
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
carbon-3’ than that of carbon-5 of formula 2 was
converted into methoxy group. The old method for
preparing the compound of formula 1 reguires a special
equipment to handle the pressure caused from the
methylation (Yield: 76%) which is performed in closed
vessel for a long time to convert both hydroxyl group
into methoxy group. But, the preparation method of the
present invéntion enables methylation under atmospheric

pressure in high yield (82%).

Secondly, the crude compound obtained above is

treated with acid in a solvent to give 5 7- dlhydroxy—
37,47 dlmethoxy flavone of formula 4.
At this time, a reaction solvent can be selected

from a group consisting of dimethylformamide,

17
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" In step 4, the conpound of fornula 6 is 20

deprotected to give 7-carboxynet hyl oxy-3',4",5-
trimethoxy flavone of formula 2. Deprotection
procedure of reaction condition is different
dependi ng on the characteristics of R which is a
protecting group for carboxyl group of the 25 conpound

f I la_6. F le, es t hat tecti
GO IE AT o SREEAVP, AWRPRDSOURBTRELORG Fr et

ith acjd or alkali_a us, sol ut i on nd in .cases_ .
B o T ot e it iio O GUb T L HorByHd gra pbe ¢ Weed cERp ot
is treated with hydrogen atnosphere in th presen
bie b umASRGR Lt CORBRTRRB Br ot ecPFAGe8 b gur Cs -
i-@ tyl, benzyl or silyl group, the compound is

Qe t'ed with acid, and when the protecting group is
trichloroethyl, the conpound is treated with zinc in
the presence of acid. 10 (Step 5) In step 5, the

conpo fohormula 2 is stirred in a nmedium
contaﬁ%&ﬁ% %&ter or left under humdity to give

7-car Q‘i’lxyé‘”@éﬁ‘yboxk,g’f—adﬁ;hgr%n%c{ﬁ. ¢ ,le)Ldimethoxey flavone

f | avone. nonohydr at € of 1. ‘15 A'so, th

comuneh1Qf §or il 32 disd eaghiqd, WatBhaaRhydhektate in
al cohol to prepare 7-carboxynet hyl oxy-
which carboxyl group is protected in a solvent in the
presence of base, to prepare 7-
alkyloxzycarbonylmethyloxy-5-hydroxy-3/,4’ -dimethoxy
flavone of formula 5.

At this time, a reaction sclvent 1s an aprotic

solvent that cannot dissociate polar proton such as

dimethylformamide, dimethylsulfoxide or acetone. Base

-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, and is preferréd to be one of
potassium carbonate, sodium hydroxide, potassium
hydroxide of sodium carbonate. As alpha-halocacetate
having a carboxyl group protector (R'-OCOCHzX, herein

R’ is ethyl, methyl, t-butyl, benzyl, trichloroethyl or

18
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3',4";5-trinmethoxy flavone. solvate, which'is then
pl aced under hum dified atnosphere to give 7-

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

fl avone. nonohydrate 20 of fornula 1. Ethanol or
acetone is used as a nmediumcontaining water. The
crystals obtained in step 4 are stirred in aqueous

P o Rt iy 1 { v it Sy (PR Eings O odinel

ro | cohpl.is ethanaol preferred. It is_ als

Gt Sl e S S R L e

] dif] t pps [ - car boxynet hyl oxy-
QH?QS%E%FQF%e?%ogggfgﬁég%g.ﬁ%ﬁéhydrate The preparation
nmet hod for 7-carboxynethyloxy- 5 3',4"',5-trinmethoxy
fl avone. nonohydrate of the present invention reduces
the |l o éﬁ] s of total synthesis by using
3',5-7-tri"hydroxy-4'-nmethoxy flavone-7-rutinoside of
formilg, Ssdfi 8N ik LAY abEaQBthggmﬁwalé” Ceac®ad
a basic skel'eton for e target conpound. The 10

PIERaARRLLYD 2F8hBOd-Ackardi £ Eenkz%tprrﬁ;%%x;}lnvgﬂ%wnof

unli ke the nethpd descri bed i n Korea Patent "No. 9 -
4d208n-9et hyimptd on gbthgyaonpoypdugf forgula gdes  7-

carried out under normal pressure and w t hout ‘'specia
BUK T bL 9t s BIoR) DREENY EoRYCRr 287 | 8=€FYRbBhbkFAEL8B0AE of
formula 6.

This methylation is performed by the same
procedure as described in step 1.

The compound obtained from the methylation can be

used for the next reaction as 1t 1is without a

purification process such as recrystallization or

silica gel column chromatography.

(Step 4)

In step 4, the compound of formula 6 is

- deprotected :td - give. -7—carboxymethyloxy-3’,4’,5—

trimethoxy flavone of formulé'Z.

Deprotection procedure of 'reactioh7 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
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15 chromat ography. Thus, the preparation nethod
according to the present invention does not need a
special equipment to control the pressure and
facilitates mass- production under mld condition, so
that it is of wutility value. 20 The present invention
al so provides a pharmaceutical conposition containing

- t hyloxy-3',4' , 5-.trinmeth . .

FradERE . RARanyA o 0 Bpriadn: SAEYS LPRIPELTss 8 10
fe. ABriohylr ot ¢ r e y _

BaReE i BortaT MHE T he S oRpotnd DI he orelBs ©he

S R T TS

lg%éggﬁcei&ﬁ?a§aﬁqaﬁﬁbﬁptEXEAYYﬁgedVﬁ%ﬁé e pEQBEEEEQHg

gastrointestinal tract 1nc i ng col oh and the

Leapmeat Qf, gastr G%éeﬁﬁﬁi i gal sgpggggﬁa@, 5:4€! bornpBund

particular, i1t can sed as veé ‘and

psevenhing ag9ent alau,9asld iddeh 9ASIHIELMELRG group is
ul cerative colitis, and Crohn's di sease.

Er_ﬂéﬁp@i(élér@ﬁﬁﬂ 0¥e3' ¢dmpdahdli ABt hOXYatd® with zinc in
fl avone. nonohydr at e of t%e present invention can be

eHal prssehed bhroyoh, various routes for effective
dosage. The conposition of the present invention

(Step 5)

In step 5, the compound of formula 2 1is stirred
in a medium containing water or left under humidity fo
give 7-carboxymethyloxy-3’, 4’ ,5-trimethoxy
flavone.monochydrate of formula 1.

‘Also, the compound of formula 2 is reacted with
anhydrous alcohol to prepare 7-carboxymethyloxy-
37,4’ ,5-trimethoxy flavone.solvate, which .is then
placed under humidified atmosphere to give 7-
carboxymethyloxy~3',4' ,5-trimethoxy flavone.monochydrate
of formula 1.

Ethanol or acetone is used as a medium containing

water. The crystals obtained in step 4 are stirred in

agueous medium, resulting in 7-carboxymethyloxy-

3",4" ,5~trimethoxy flavone.monohydrate.
As anhydrous alcohol is ethanol preferred. It is

also possible to leave anhydride or solvate under
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additionally includes pharmaceutically acceptabl e
carriers. Mre precisely, any pharnmaceutically 15
acceptable carrier for the infornmed formrulation such
as sterilized solution, tablet, granule, capsule,
suspensi on, syrup, suppository and enenma can be used
for the conposition. In general carriers can include

BonAERd  ReBRHE B o NI SR BB e hony-

bygpl s_pr. in ' d flavoring
ggé%té? g%f%%?ﬁgx%d%?%?gggqgéggg%ﬁ%?€%onponents can be
al so included. The conposition containing 7-

ear boxynet hyl oxy-3', 4", 5-tri met hoxy _ _
f'aVoﬂﬁmﬁD?ﬁQ¥%&%E%o%5.ﬁ%tﬂ%defksst'Vecéfséﬁgmgﬂhyﬁéﬁy—

be adm ni strated by the fornulations of ora osage

form , 60 £LLEORoxy 23 1SHRRRS Iooh I teNedR, did BPEsent
always limted thereto. Particularly, the conposition

LRve e Oh ePalgdeE0EnaAr AlbngOls e ENAMEal synthesis by
adm nistration by mxing with generally wused fillers,

exieqder s5- i Nder S r ¥Ry L L NGMAERBLS. £ PatbiibAYeghiai hogide
agents, diluents such as surfactant, or excipient.

&bl Edrin@l AUt iviiscH 0f s Okak iagMgbtHimaiH1N £26® nature,
tablets, pill, dusting powders and capsul es. These

$9l id framg atdiensetwre @Faparee byafeicngcomngoandnor Bhe
sui t abl e exci pi ents such as starch, cal cium carbonat e,

preparation method according to the present invention,
unlike  the method described in Korea Patent No., 99-
41205, methylation of the compound of formula 3 is
carried out under normal pressure and without special
purification procedure such as re-crystallization or
chromatography. Thus, the preparation method according
to the present invention does not need a special
equipment to control the pressure and facilitates mass-

production under mild condition, so that it is of

utility value.

The present invention also provides a
pharmaceutical composition containing 7~
carboxymethyloxy-3',4’,5-trimethoxy flavone.monohydrate
;epresented‘by formula 1 as an effective ingredient.
Since a pharmaceutical composition containing the

compound of the present invention as an effective
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10 sucrose or |actose, gelatin, etc. Except for the
sinpl e excipients, lubricants, for exanple nmagnesi um
‘stearate, talc, etc, can be used. Liquid formul ations
for oral adm nistration are suspensions, solutions,
emul si ons and syrups, and the above nentioned 15
fornmul ati ons can contain vari ous exci pients such as

ﬁﬁ?iéﬁ?aﬁ? hows er?\?%ﬁst3\%@?@%%?@%%%%%%??6@
ARl BiTORLLFoF LT ?ﬁa %ﬁﬁ#ﬁ.g??a?ﬁaﬁféyeu8§% for
e Ctlgﬂiﬁéﬁﬁ%%a:?&%%ﬁs B UER oS iding, the
EDEBR: oA hei DSCLLBLE: exFi gaspgslglegstigggegisgggegags

con e“actrve conpou
I I 5
Veger e BT, WG BEEE L R Ay an

SkayLnolpate, agér?t S%OPS'W:?% 3&1:‘1%” Cog %ggici,n ufler,

addition to t active co or “donp

Mﬁé@?§9£ve @@f{@ggl ?ﬁ&e@ﬁoﬁ&‘scéf 2 e?tter, laurin

butter, glycerol atin etc. T fective dosage
of the conposition of the 5 present invention can be
deternined according to weight, age, gender, health

condlg di et %pq?nlstratlon
carboxymet yioxy-3' S5-trimethoxy

flavone.monohydrate of the present invention can be
administered through various routes for effective
dosage. The composition of the present invention

additionally includes pharmaceutically acceptable

_carriers. More precisely, any pharmaceutically

acceptable carrier for the informed formulation such as

sterilized solution, tablet, granule,  capsule,

suspension, syrup, suppository and enema can be used

for the composition. 1In general carriers can include

‘diluents such as starch, milk, sugar, specific clay,

gelatin, stearic acid, talc, vegetable o0il, 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.monchydrate

~as an effective ingredient can be administrated by the

formulations of oral dosagé form, injection,
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frequency, adm nistration nethod, excretion and
severity of a disease. In general, the effective dose
of the compound is preferably 1 - 1000 ng/ kg and is 10
admnistered 1 - 3 tines a day. The exact dosage,
adm ni stration nmethod and dosing frequency can be
determ ned by the characteristics of a pharnaceutica
far | nvention nol ec r
ggﬁgéﬁ%ga%gbgﬁd %Eema{egbntl+%vee¥wa a#gﬁ%%%élgﬁégégo'

PQ%E%&S?ar% eCEBQS%Sﬁé ?¥1%8e%¥ °§§°Q¥reeci$§a£?r oral

magneti c Sonance s roscopy, mas ronme

PeEHQrggeﬂbﬁg'E%h hﬁﬁ%@%%&%ﬁskkJQfQ %gmh# ?rally

conpari son between eoretica

é@é&ysﬁl%ré conpeunt..and gxpgidrent aabee/@:lﬁ& ofag!teﬁts,

Practical "and’ presently preferred embodi ment's of

@1@%@&@9&9&%95\9@&@ Ik YRl AP a8 howPs i Brdbe,
25 fol 1 dwi ng les. However, it wll be appreC|ated

é%ciﬁﬁén£h0390§58|E%meﬁaEH%ﬂ@TfobeEQPSEQﬁEﬁEBQBaQEon
this disclosure, may nmake nodifications and

AP OYBIBDE S p%&lhlauEBEnépFBWHeQBda%@oﬁgp%hlhﬁe These
present invention. 5 <Exanple

JoTad basymel Byl ox%- Ared pledd i@t BOXixing one or more
f1 avone. nonohydr at e

suitable excipients such as starch, calcium carbonate,
sucrose or lactose, gelatin, etc. Except for the

simple excipients, lubricants, for example magnesium

- stearate, talc, etc, can be used. Liquid formulations

for oral administration are suspensions, solutions,

emulsions and syrups, and the above mentioned

formulations can contain various excipients. such as

wetting agents, sweeteners, aromatics and preservatives
in addition to generally used simple diluents such as

water and liquid paraffin.

Formulations for intravenous administration are
sterilized aqueous solutions, - water-insocluble
excipients, suspensions, emulsions, suppositories or

enema. Water insoluble excipients and suspensions can

contain, - in addition to the active compound .or_

compounds, propylene glycol, polyethylene glycol,
vegetable o0il like olive o0il, injectable ester like

ethyl oleate, - etc. Suppositories can contain, in
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(Step 1) 5, 7-di hydroxy-3',4'-di nethoxy flavone 1 kg of
3',5,7-tri hydroxy-4'-nmethoxy flavone-7- rutinoside and
454 g of potassium carbonate were 10 dissolved in

di met hyl f ormam de at 10C, which was heated and stirred
at 90C for 8 hours. The reaction solution was cool ed
to roomtenperature. To the solution was added 1 kg

f i pdomet h fol ] owed | |
TaRpEraTure For 45 hircomiRBRc1eF L%%w%w@@%etepsol

BEERb U e %gﬁsn( 3@?6353“’%2‘?8;30” et Lo uft bEcBEE,
éﬁégé%gp %yl W@S stirred for 30 n1nutes and
t

% of methanol and 5 kg of conc.

hydro%ﬂdeorgfﬁ@e@v&%%s dedobo g Fhlised: 30 S9! i fhe

fol | owe I'ng to rI uk™ at ours.
MRS EoH I e B 90, BCe OBl BORTkal RTPEE Ml e,
e T et (el o darrd, %’%%‘3"?‘”%@*#51&&9”?“

O 6 3. :
862&$@h §WB 9%@ﬁé§%?f%%$on6.igetﬁgépb S%XC§%%1®?FD and

gé@%%£&y15%aa dibeasdkd, %H)gé%é%gfkjtﬂéﬁefééb@g&é dose
1H), 12 88(s. 1H) IR (KBr): 1636, 1590 cm -1

of the compound is preferably 1 ~ 1000 mg/kg and is

administered 1 ~ 3 times a day. The exact dosage,’

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, ov gpectroscopy, 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 thé

followihg Examples. However, it will be appreciated
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(Step 2) 7-t-butyl oxycarbonyl net hyl oxy-5-hydr oxy-

3',4" -dinethoxy flavone 10 425 g of the conpound
prepared in the above step 1 was dissolved in 4 L of
di met hyl formam de. To the solution was added 243 g of
pot assi um car bonate and 258 g of t-butyl bronpacetate
at roomtenperature. The resultant solution mas
stirred at roomtenperature for 15 5 hours. Upo

cohpltethofcorkihéeredst bk, aﬁétre@%ﬁ@“%é‘&éét&ﬁ& of this

extracted wth ethyl acetate._ The organic r was
WESFEOSUEEesSTREI VIS h TR ricafriHs afdd drl%/f@efoa’\%lﬁnts
anh grous sodi ym sul fate. The solvent was _renoved.b
eWéRYu 8t FBR GR4&LTr aa cé&oafeegiu::ee PRESSH TN REGRELC
solution of ethyl acetate and hexane (volune ratio =
1: 3) was added to the residue, foll owed by

stirring. Then, the product -was collected by
filtrat<Exammplgi ¥® J-carbhekymethglocty-367 4J, Syitatidethoxy
98% . 26 1H NMR (DWVMSO d6, 400 MHz) : 61.45(s, 9H)

3.84(s, 3H), 3.86(s, 3H), 4.81(s, 2H), 6.34(d, 1H),
6fIZ¢dpelimpnohydedte, 1H), 7.10(d, 1H), 7.55(d, 1H)
7.67(dd, 1H 5 (Step 3) ' '

7-t-butyl oxycar bonyl met hyl oxy-3",4',5- trinethoxy
fIavone53333dlbf5Iﬁedb@ﬂ@DMMﬂ"%Pe%hr@mm$th@hﬁ Bbavene
step

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

rutinoside and 454 g of potassium carbonate were

~dissolved in dimethylformamide at 10T, which was

heated and stirred at 90C for 8 hours. The reaction

solution. was cooled to room temperature. To the
solution was added 1 kg of iodomethane, followed by
stirring at room temperature for 12 hours. Upon
completing the reaction, 50 L of mixed solution of
ethyl acetate and dichloromethane (3:2) was added
thereto. The resultant solution was stirred for 30
minutes and then filtered. 5.2 L of methanol and 5 kg
of conc. hydrochloric acid were added to the filtered
solid, followed by heating to reflux at 65C for 8
hours. The reaction mixture was cooled down to room
temperature. The precipitated solid were collected by

filtration and washed with a small amount of methanol
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2 was conpletely dissolved in 6 L of dinethylformm de
at 30 C. To the solution was added 426 g of potassium
10 carbonate, followed by stirring for 3 hours. The
reaction solution was cooled to roomtenperature, 330
g of iodonethane was slowly added, and stirred for 17
hours. Upon conpleting the reaction, water was added
and extraction was perforned with an excess anount of
1%5ceghyke acedestigedTivempogan dvedyer wed ifasHed wi.t fyield:
water , brine, and dried over anhydrous sodi um
s@kfate. The sol vent was stripped off under reduced
pressure. 3 L of ethyl acetate was added to the

pr oduced SBIR d{DM$Qtdaned® blede i PriBng 3at( Srref3IHr)x 2B 6% (s

d_cool ed 20 d
pﬁﬁéu&% 43 ailFet o Ry FSra-of o dide 4 togr(get 1)

CaTmand R2%o0 BT andsho B MR s,

3 86 4. 82 51(d, 1 27 6.76
/ ‘% %%F%KBELD £§368F%59€r§mh7 49?% H, 7. ég(dd

1FD (Step 4) 7-carboxynet hyl oxy-3"',4",5-trimethoxy 5
flavone 266 g of the conpound prepared in the above
step 3 and 172 g of p-toluene sulfonic acid were
added t 6Stlep 2) 7-t-butyloxycarbonylmethyloxy-5-hydroxy-

3',4'-dimethoxy flavone

425 g of the compound prepared in the above step

"1l was dissolved in 4 L of dimethylformamide. To the

solution was added 243 g of potassium carbonate and 258
g of t-butyl bromcacetate at room temperature. The
resultant solution was stirred at room temperature for
5 hours. Upon completion of the reaction, water was
added and extracted with ethyl acetate. The organic
layer was washed successively with water, brine and
dried over anhydrous sodium sulfate. The solvent was
removed by evaporation under reduced pressure. The
mixed solution of ethyl acetate and hexane (volume

ratio = 1 : 3) was added toc the residue, followed by

- stirring. Then, the product was <collected by

filtration to give a target compound (567 g, yield:
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L of the m xture of chloroformand toluene (1:1 v/v),

whi ch was heated to reflux for 3 hours and then cool ed

10 down to roomtenperature. The product was coll ected

by filtration, washed with water and acetone, and

dried. The dried crystals were triturated in 8 L of

m xed solution of chloroformand nethanol (3:1 v/v)

for further stirring at roomtenperature for 2 hours.
The 15 WhdWiRg MHGrebs WAS Wopedled Sdise Mihe (3-9d.(s226H),

g_of target compound was obtained(éyield: 959% . 1H
NNREEHFBO- ¢8) + 4301801 (9.2) 2HE3. d(¥4 (BH) 1H3,83¢s?7 &ty , 1H),

3.86(s, 3H), 4.85(s, 2H), 6.52(d, 1H), 6. 77(s, 1H)
5788045/ 11D /7 08045, LR 7 560G S, TR 5 T68dEds 1
iH), 13.15 (br s, 1H) (Step 5) :

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

fal vone. nonohydrate 28 220 g of the conmpound prepared

in the abowe sBep 74 twam taddss dagbbnly iafe t35edrangly,' , 5-
and stirred for 4 hours. The precipitated prduct was
filtered to give a target conpound (225 g, yield:
98%imeS hbHyN¥Ra(DMBO d6, 400MHz): 63. 82(s, 3H)

3.83(s, 3H), 3.86(s, 3H), 4.85(s, 2H), 6.52(d, 1H),

6.77(s, 3:}(’)’0 ED ?(Ei%%%g’(ic%@dsgn?dl&?é&a%@’ id- %Rgd’ab%we’ step

7.65(dd; "1
2 was completely dissolved in 6 L of dimethylformamide

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

carbonate, followed by stirring for 3 hours. The
‘reaction sclution was cooled to room temperature, 330 g
of ilodomethane was slowly added, and stirred for 17
hours. Upon completing the reaction, water was added
and extraction was performed with an excess amount of
ethyl acetate. The organic layer was 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 réflux 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-dg, 400ME): 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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El emental anal ysis: 10 Theoretical value C 59.41% H
4.99% Experinental value C 59.46% H 4.85% Therno
gravinetric analysis (TGA) (see FIG 1) <Exanple 2>
7- car boxynet hyl oxy-3",4" ,5-trinmethoxy 15

fl avone. nonohydrate (Step 1)

5, 7-di hydroxy-3',4'-di net hoxy flavone A target
compaound was prepared by the sane rocedure_as

déscdfilSed 7 t hé-ddode st8pr1 bf0% LE) 1, To00 (Bt egH) s

- 2) 7-ethyl oxycar bonyl met hyl oxy- 5- hydr oxy-
3')7 : Lh

§0Gcme xy flavone 325 g of the conpound prepared
in the above step 1 was dissolved in 3.3 L of
di met hyl formam de. To the 29 solution were added 171
g of potassium carbonate and 137.2 ink of ethyl
br onpacé¢tage atd)r oom-campesainatd, v oayi-G1 WS Ssttirrimed hoxy
for 6 hours. After conpletion of the reaction, the
reaction m xture was added to the m xed 5 sol ution of
ettApvoaeet at e and hexane (1:1 v/v) The resultant
solid was collected by filtration and then put in
8.25 L di.chl-or, t P§§£ to r u
for 30 %§%u eg& $%%Pso tfgﬁpa%s cd%%%dgﬁoﬁhgtébo&%ogtep
| STBAkALYLE Y e el A Al{A PALIANGL added to 1

concentrated und educed pressure. e resi due was
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 1L of mixed
solution of chloroform and methancl (3:1 v/v) for
further stirring at room temperature for 2 hours. The
washing process was repeated one more time. 220 g of

target compound was obtained (yield: 95%).

'H NMR (DMSO-dg, 400ME): 53.82(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,

iH}, 13.15 (br s, 1lH)

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

falvone.monohydrate
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triturated in a m xed solution of ethyl acetate and
hexane (1:1 v/v) The product was filtered and dried

to give a target conpound (401 g, yield: 97%. 1H NWR
(DMSO- d6, 400MHz) : 61.22(t, 3H), 3.84(s, 3H), 15
3.87(s, 3H), 4.18(q, 2H), 4.93(s, 2H), 6.39(d, 1H),
6.83(d, 1H), 7.04(s, 1H), 7.12(d, 1H), 7.57(d, 1H),
7.69(d, 1H) (Step 3)

7- et hyl%&(?/cﬁr @ényhﬁaetqwflwcs pzepadreoin r Lhet prye step
fl avone 210 of the conpound prepared in the above
stleya %ﬁ%ﬁcgmo dofl pof a8k umtdansdnatdd et el pbRddirs 4
6 L of acetone, foIIovved by stirring at. room
t@ﬁﬁéﬁatu?@efﬁFe§lﬂ%5%§? 'R¥qqﬁ¥rﬁ%&tﬁ%ﬁE@%engﬁdﬁlve a
added 54.1 nP of 2? gl EP/ sul f E and heated to

r EPFgtacoBBeuRsr (£7 dGrte: @%6 -conpl et i ng t he

reaction the solutlon vvas cool_ed down to roo

t enper at}(Jb Mat-cs. 4o QrMﬂzdr'oﬁét ﬁgrfﬁ vvé%[ ad03e§3 s, 3H)
més%%%hedﬁ’%mcéiélﬂ% Ve n S et il ne, o uhbl e rda
hyd | f d
 Saneda: %réé@‘f’fri"‘”#‘“éésuﬁﬁ*ﬁm dfrfﬁd“ﬁéé‘i%ﬁ%ei ¥,
&H(?t hyi aggt&a ? tirred at reflux for 2 hours.

The ' $ol u O Was cbo down to roomtenperature,

filter eﬁl&ﬁ&l@éi ezgnafyﬁgf acet one

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

o

Experimental value C: 59.46%, H: 4.85

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

<Example 2> 7-carboxymethyloxy-3',4',6 5-trimethoxy

flavone .monohydrate

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

A target compound was prepared by the same

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

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

3',4"'-dimethoxy flavone

325 g of the compound prepared 1in the ahove step

1 was dissolved in 3.3 L of dimethylformamide. To the
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10 was added to the produced solid, which was stirred

at reflux at 561C for 2 hours. The sol ution was

cooled down to roomtenperature, filtered and dri ed.

The nmentioned processes were repeated once again to

give a target conmpound (220 g, yield: 96% . 15 "H NWR

(DMSO-d6, 400 ft): 51.32(t, 3H), 3.93(s, 3H), 3.94(s,

3H), 3.96(s, 3H), 4.31(q, 2H), 4.71(s, 2H), 6.47(d,

1Hplugis9( dieu) added4(1d 1 <H) of7 f{assiny) | caybogfe and

1H), 7.47(dd, 1H) 20 (Step 4

718dr. Bonyll nef hygtdxyl 3'bromoscertiatet haky r¢¢1‘av¢@glpla@@tg1re,

of the conpound prepared in the above step

divbd&hy ¥@si Ftaarack T6F tethABfdr oAEEEH. cpalptlﬁ»élon of the

reaction sol ution was, added 800 0 of 1 N sodium 25

hﬁ&ﬁ&%ﬁ&é‘rs&hﬁ i 570 CaHeR hBAKEHT B0 VRSt 13809Drt2 ﬁBGr Jiixed
he . r eact ?’tyl uti on was cool ed down tQ room

té BF&PBreO aﬁ& Herf et FRFS ad@Cat Re¥@2e added 1%/ Yhe T
ti d th

RERRSALRL, B, SRS R IR e
t, di, f th N h I

SERLCLE S o5 SR AR N AL 58 dervu

_vv%? fllgsredaddrle foIIo dbyvvashl
er

“nd”~aderor one The W& JysI} al'swere C?\I‘I&I egown to
agg LR a%%mperature, 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-d¢, 400ME): 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 ml of

dimethyl sulfate, and heated to reflux at 56C for 17
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added to 8 L of a m xed solution of chloroformand 10
nmet hanol (3:1 v/v), followed by stirring at room
tenperature for 3 hours. The washi ng processes were
repeated once again and dried to give a target
compound (152 g, yield 99%9. 1H NVR (DVBO d6, 400M):
63.82(s, 3H), 3.83(s, 3H), 15 3.86(s, 3H), 4.85(s,
2H), 6.52(d, 1H), 6.77(s, 1H), 6.85(d, 1H), 7.08(d,
1Hpure..500gon iompl g5 dd, thiH) reaa3iam( behs, smlll)ltgsnepras
5) (Method A) 7-carboxynet hyl oxy-3',4"',5- 20
t FPReERoxy 39WEvonet Aronokypefat e ZRIPQrAFUILHY, et hanol Which
was added to 134 g of <crystals obtained in theabove
sfiéﬁhﬂroré?ﬁ‘&t@?ﬂer eth ¥ ordd@dhodird LopreCerPy i lff-éFPﬁgHGt fpyer
ystals were dried at 60C for 5 hours to give
t&f’3 éttecé’r?ﬁounajh(el 21]6tl§fte 2‘53§/|@FEheQQ%JCC§§SiP46NMRWlth

O d6 400hH1 .8 83(s,
(DNE éﬁ%% 3 %V%EF%HthEO B §?gépmlﬁy}fate,

7.65(dd, 1H),
1§“%5€8ch)rﬁfﬁ>te A e o dYie e Tl Eant
0 0 .
Va'¥$Q$Wﬁ%9§ﬁiAy_ 99/ €%§¥”éég¥g€%,ngges%irred at
reflux for 2 hours. The solution was cooled down to

room temperature, filtered and dried. 2 L 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, vield: 96%).

'H NMR (DMSO-dg, 400ME): 51.32¢t, 3H), 3.93(s, 3H),
3.94(s, 3H), 3.96(s, 3H), 4.31{(g, 2H), 4.71(s, 2H),
6.47(d, 1H), 6.59(d, 1H), 6.%4{(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

reaction solution was added 800 md of 1 N scdium

hydroxide solution, and heated to reflux for 2 hours.
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Therno gravinetric analysis (TGA) (see FIG 2) 10

(Step 5) (Method B) 7-carboxyl nmet hyl oxy-3',4"', 5-

trimet hoxy flavone. nonohydrate 400 nk of a m xed

sol ution of acetone and water was added to 14 g of
crystals obtained in the above step 4, and stirred

for 4 hours. The solid was 15 collected by filtration,
and dried at 60C for 5 hours to give a target
cigouneegadion g, spilakdong9ogas 1HcRvRe DVBRWIG, ’2100 room
MHz): 53.82(s, I-g 3.83(s, 3H), 3.86(s, 3H), 4.85(s,
ZFEI)SmP@r@ZPG‘erlH)n 6tizeLs etilliol ageBaid, waH) adidEUB(EO the

_1H), 7.50(d, 1H), 7.65(dd, 1H), 20 13.15 (br s, 1H)

EFeRsHian atysian #Reortdts car9ehlige 1@veED. uag, ngnoved.
4.99%  Experinmental value C 59.22% H 5.16%. Therno
grRGi REEALResn HPfSTs 1eVER) vesedamhed s)itpsthyl acetate,
<Ex npl e 3> 7- b t hyl 5-1 t
né%égﬁgﬁgﬁaggﬁéﬁgg y ox%ydrochlorfg|ﬂgéyg( agueous
7 car boxynet hyl oxy- 3' , 5-trimet hox fl avone et hanol
s 6P¢¥d Wasabr ePared Dl -usi N %n@%?%%%e were
ad aof 95% et.ha oI |ed at 60Cfor
uhaaFePehedd rustlr o Bt p}?%c‘§§§%§n%}°’étﬁ DS ana
acetone. The washed c¢rystals 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-dg, 400 Mk): 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 095% ethanol was added to 134 g of
crystals obtained in the above step 4, and stirred for
4 hours. After filtering, the crystals were dried at

60C for 5 hours to give a target compound (142.6 g,
yield: 99%).
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the same as described in the above exanple 1 or

exanple 2 (step 4). 1H NMR (DMSO d6, 400 M1 z)

51.04 (t, 3H) , 3.42 (q, 2H) , 10 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) El enental anal ysis:

Theoretical value C 61.11% H 5.59% 15

Exper i nEhtiR vmmmﬂs,eﬁo:@a% :H535832%, BHerLm3.83(s, 3H),
gravi netric anal ysis é (see FIG 4) <Conparative
Eﬁaﬁﬁl 6> 73Rk bcﬂx;ﬁr%e(tﬂwyl 8%Yy+ 362 Bltr LRt hoky/7 (s, 1H),

| avone. anh drld

75 &PYExyrEthy | 8x953d 4T r { meP hBxy 1Hl-avbnB2 é8RandiH) -

solvate prepared in the above exanple 3 was dried
urder r Q&uéedlﬁﬁessure at 80C for 5 hours to give
7- car boxynet hyl ox 5-tri nmet hoxy

fIavoneEg g?be n%kygis

7- car box neth | oxy-3', 4! ri net ho o . ..
fl avone. ﬁnnohzdrgf% %?%Bb?%% V%f?%éégb%%e4%§anﬁre419%?’

~exanple 2 was dri d under duc S it 100G for,
3 hours to give 7% E’gﬂfpfg'e %!jre‘naai?fgtﬁ%’oxjyodo

gsfggggyﬁ%ﬁﬁhydrld% eg%%ﬁ anéEMB A6 APOME): prg. o)

(Step 5) (Method B) 7—carboxylmethyloxy—3',4‘,5*

trimethoxy flavone.monchydrate

400 mf of a mixed solution of acetone and water

was added to 14 g of crystals obtained in the above
step 4, and stirred for 4 hours. The solid was
collected by filtration, and dried at 60T for 5 hours
to give a target compound (14.5 g, yield: 99%).

'H NMR (DMSO-de, 400Mk): 53.82(s, 3H), 3.83(s, 3H),
3.86{(s, 3H), 4.85(s, 2H), 6.52(d, 1H), 6.77(s, 1H),
6.85(d, 1H), 7.08(d, 1H), 7.50(d, 1H), 7.65(dd, 1H),
13.15 (br s, 1H)

Elemental analysis:

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

oe

Experimental value C: 59.22%, H: 5.1¢6

Thermo gravimetric analysis (TGA) (see FIG. 3)
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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) 10 El enental anal ysis: Theoretica

value C 62.18% H 4.70% Experinental value C

62.15% H. 4.73% Therno gravinetric analysis (TGA)

(see FIG 5) 15 <Experinental Exanple 1> Investigation

of wei ght changes of

7- car bo 0%Y- F_ AL -3 4' 5-tpi h
fIavoné%%%%%%%%rg¥e% S%%?%%?&§§%5393*53d’éhﬁfuﬁﬁi??f oxY
Hygroscopicity test of 7-carboxynethyl oxy-

3'r1dvonat BrHBLBIX ¥ ofik-akane. nonohydrate and anhydri de

20 7-carboxynet hyl oxy-3',4",5-tri nmet hoxy

fl avone. monohydrate prepared in the above exanple 1 or
exanpl e/ CHEROBXER YL AR el bé‘ﬁ%%%%tgpﬁﬁighing
bgﬁtle %g in_diageter). 1 of the E— 35, h

c ngy ?%5%89§-§0,16F§-WF§ ﬁgﬁged y using anhydrous
fl avone. nonohydrate _was_prepared as a sanple. The .
s&NPPEChas WEHEAh of YeEseFPRROWni eRt fg&catdir SQkis For
set .at_25C and 75%, rel.ative hum dity_was maintained

Vi G T aNiRer of SHUPRE PARAT e o NeAShr BACRPEF T2 Ve
4, .an hours,_and.on . the firs ay,..on t-he - 3rd

AR BRe e, gy e S e s s I i dnges bmoLe
calqgkgbeq)gs percentage to

'H NMR (DMSO-d¢, 400 Mk): 51.04(t,3H), 3.42(qg,2H),

3.82(s, 3H), 3.83(s, 3H), 3.86(s, 3H), 4.85(s, Z2H),

. 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 (bxr s, 1H)
Elemental analysis:

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

o

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
7—carbomeethyloxy—3’,4’,5—trimethoxy
flavone.ethanol solvate prepared in the above example 3

was dried under reduced pressure at 80C for 5 hours to
give 7-carboxymethyloxy-3/,4",5-trimethoxy

flavone.anhydride.
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the starting weight of the sanple and the results are
shown in Table 1. 10 Wei ght changes of

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

fl avone. anhydride prepared in the conparative exanple
were al so neasured by the sane nethod as nentioned
above, and the results are shown in Table 1. 15

[Table 1] Weight changes according to the tine |apse

(% SanPke O h 2 h d-i¢agbexymgdynyd asayr 36 ,ddy S-trimethoxy

Anhydride O +3.4 +4.7 +4.7 +4.6 +4.5 +4.6 Nonohydrate

ofl@V@nsom@nﬂmygra@espmyparﬁﬁ:ﬁn*tMQh§a©Vgeexample 1 or

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

f leaeoipd cah yars digclﬂed\/bmrmc@iced pressure at 100T for
7- carboxynethyloxy 3 5- trlnethoxy 20
flav%%%rﬁnﬁéhy@%ﬁ?e A§%¥Qﬂﬁ¥W ¥y—p' 4", 5-trimethoxy

arboxy hyl qQ - trlnethoxy
fd¢aReca r&élygalned the weight as time 36

passed,llndlcatln that it bsorbed nnlsture After 2

hours tHe Mt gHMB-Jer \%?Q ) 4ot h&egse S and o, 38

oBsfiad. “the el s ogHT Syl ght hogrcase yhg 1y,
{ K oitnt Tbt ¢ Re 2 <%'3“yfﬁ 171 8B, © oMY J68Y &, 2y
13.15(br s, 1H)
Elemental analysis:

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

o

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 sclvate and anhydride

1. Hygroscopicity test of 7-carboxymethyloxy-

3',4',5-trimethoxy flavone.monohydrate and anhydride

7-carboxymethyloxy-3’,4", 5—trimethoxy
flavone.monohydrate prepared in the above example 1 or
example 2 was exactly measured by using a weighing

bottle (6 ¢cm in diameter). 1 g of the 7-
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wei ght change of 4.6% corresponds to the exact mass
change from anhydrous to the nonohydrate. However, 7-

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

fl avone. nonohydrate of the present invention did not
show any wei ght change 10 under the sane condition.

2. Test of conversion of 7-carboxynethyl oxy-
3',4"5-trinethoxy flavone. et hanol solvate into
meRGBPGvAEE NY3 ORYC 3l béxy Fetthijneipoxy, £1ayons . Feriedyprate
fl avone. nonohydrate prepared in the above exanple 1 or
eXafp| Rrep me&s @ edaBylasi ndhe weaghl figvWB6t therf ein 2
cm in dianeter). 1 g of the .

7Ve8Redx yhet MpLeRy - Bempersture | watshoxgt at 25C and 75%
fl avone. nonohydrate was prepared as a sanple. 20 The

s&RPPEINEs KEBATTY avRsSc e Hetained whi detdénperatere of
R R S MR A B
R A ot A
SRS ety Bard? Fak R ded PO Hnrans to

ARG GBS s LR AR L
ang fae shegdhh gre shown in
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 1 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 | +t4.6
Monohydrate 0 -0.2 | -0.3 | +0.2 | ~0.3|+0.3 | +0.3

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

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

flavone.monchydrate

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

trimethoxy flavone.anhydride gained the weight as time
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5 Table 2. [Table 2] Wi ght changes according to the

time lapse (% Sanple 0 day 1 day 2 day 3 day 6 day

Et hanol solvate 0 -4.1 -6.5 -6.5 -6.5 Monohydrate 0

-0.3 +0.3 +0.3 +0.3 * Ethanol sol vate:

7- car boxynet hyl oxy-3',4',5- trinmethoxy flavone. et hano

sol vate 10 * anohydrate

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

f PAPERE. rrmmmﬁtdtr@ A*éh%hom iapspathlesl anoisture. After 2

7- car boxynet hyl oxy- 4',5- trimethoxy flavone. et hano

s@P@éﬁe %@CHﬁégmﬁgﬁﬁeﬂta§asl§ titmangaesegd i Adic fthomy the
hat it lost weight during the conversion of ethano

sélvéF%“#nt%tn%ﬁ%ﬁ?@?aﬂe6ﬁlHelEQFtFBGFﬁﬁseaWﬁérQQﬁ?rved

da%pOf observation there was at = average 4. 1% wei ght

ed&SS U 3t ePet \%p&éﬂélegf by ples VQVEBHSFHQF ifys of
t 6 5% ht d 20 d t t
T hePYERBEe arn B B R o el o sREe Sl | 9T ghe
th | f |l ate t h
m%&@@?g e ol 1 ‘? SRS ot S S it mass

vane. nonohydr at t he RLesent |nw§nt|on did not -_

SRR ay TR BhErgte LR Ge BT L 8n L8588,

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
monochydrate

T-carboxymethyloxy-3’,4f,5-trimethoxy
flavone.monohydrate pfepared in the above example 1 or
example 2 was measured by using a weighing bottle (6 cm
in diameter). 1 g of the 7-carboxymethyloxy-37,47,5-
trimethoxy flavone.monohydrate was prepared as a sample.
The sample was kept in a receptacle in which
temperature was set at 25C and 75% relative humidity.
On the 1°%%, 2%, 3% and 6" day, the weight of samples
were measured. | The extent of weight change was
calculated as a percentage to the starting weight and

the results are shown in Table 2
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conditions. 5 Therefore, it was confirnmed that the
nonohydrate of the present invention has advantages

in handling and storage because it does not absorb

noi sture in air even during |long-term exposure to the
hum dity. So, when it 1is used for the fornulation
production of a nedicine, 10 it makes the nedici ne

i nclude a specific anbunt of an active conpound

consi st@ptyyt <phpagesentaf EXafpir®oxymethydoxym3t hd’ 53—
gastric. mucosal damaged nodel induced by _
ethARELREXMCI T18VPReoFEEATCS cERELVRNFL hETERGErdendn the
protective effect on the gastrointestinal_ tract

i BEPYSI n@xyp.@lecoﬁ olcgg also investigated by the same

7-car boxynet hyl oxy-3", 4", 5-tri net hoxy ,
ff“ﬁ%ﬁg. grﬁnﬁlﬁ §rg &doﬁbpﬁérpﬁé‘ggﬁp‘ei h¢SHtlitenatg shown in
ggs%zic nmucosal damaged nodel induced by ethano
cORP&PNPng HCL 20 and a inflanmatory colitis node
inﬂgqﬁg 9% trinitrobenzene sulfonic acid were used

f ot e %Ilomﬁng experinments. SD nale rats

(250-350g) were fasted for 24 hours. The conpound of

t Heiphésehtingpsenticondiayg tpalkthy t2headapsiest(@ied in
suspensi on of 5% HPMC, and after 1 hour, 39 1.5 nk of

o0 aanet0% & ol o o) [ 2 g ] gt [ 4 ey
"“Ethanol | T [T
solvate 0 -4.1 -6.5 -6.5 -6.5
Monohydrate 0 ~0.3 +0.3 +0.3 +0.3
* Ethanol solvate: 7-carboxymethyloxy-3',4"',5-

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

flavone.monohydrate

As shown in Table 2, 7-carboxymethyloxy-3’,4',5-
trimethoxy flavone.ethanol solvate became lighter as
time passed, indicating that it lost weight during the
conversion of ethanol solvate into monohydrate. In
-particular, after one day of observation there was at
average 4.1% weight decrease, and after two days of
observation there was at average 6.5% weight decrease

and constant thereafter. This weight change corresponds

~exactly to the weight 1loss from ethanolate to

monohydrate. However, 7-carboxymethyloxy-3’,47,5-
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and the stomachs were extracted to neasure ul cer

i ndex. The ul cer index was shown by the area (M) of

5 henorrhage lesion (Mzui, T, et al., Jpn. J.

Pharmacol . 1983, 33: 939). Rebam pide

[ 2- (4-chl or obenzoyl am no) -3-(2- (I H)-

gui nol i none-4-yl ) propanoni ¢ acid] (Trade Nane:

Nchsta%ﬁ was used as a control nedicine. 10 Results
at& 15ReWe xvn Tiapoa e3 ronpliykliratel off téet Prewearnie invention
gastric nmucosal damage induced by ethanolic-HCL in

r gigl Gﬁﬁbouﬁ@mEDSBPﬁg/W§Pght c¢hange under the same
7- car hoxynet hyl oxy-3',4",5-trinmethoxy 0.33

f CRPGAEIRBFohydrat e Rebani pi de 44.2 15 As shown in
Tabl e 3, 7-carboxynet hyl oxy-3',4"',5- trimethoxy

fl avone. nonohydrate of the present invention has a

"protecting effect on the damage of ,gastric¢. nmucosa, at
oot THOCFFHRES as ThucHSa Rt SER G CHE SoRmwATate

20 as,the gastric_nucous nbrane protecti,ng.agent.. 40

<BApERPBREAR T AMSFE T ERper PHAE (G End Y ind 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 ethaneclic-HCl

In order to confirm the excellent protective
effect on the gastrointestinal tract including the
colon of 7-carboxymethyloxy-3',4",5-trimethoxy
flavone.monohydrate of the present invention, a gastric
mucosal damaged model induced by ethanol containing HCL
and a inflammatory colitis model induced by
trinitrobenzene sulfonic acid were used for the
following experiments.

SD male rats (250~350g) were fasted for 24 hours.
The compound of the present invention was orally

administered in suspension of 5% HPMC, and after 1 hour,
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of inflammatory bowel diseases induced with TNBS The
nodi fi ed nethod of Shibata et al. (Dig. Endosc. 1993,

5: 13) was used. 7 week-old male SDrats 5 (CRJ) were
fasted for a day, and the rats were put under

anest hesia and canula (diameter 3mm) was inserted

into the anus to the depth of 8 Cm 25 ng/ne of TNBS
(Trinitrobenzene sul fonic acid) dissolved in 50%
etth@nolMsol @f i od Sfas M) edH@d-2@% eaethraplandvate catesly
10 were positioned at feature of tail up for 1 mnute.
TREMdGILgtieds | olifiiFout WeYLrerdifedrah® VREST S tidieed
once washed with 1.5 M of saline solution. After .

c % it engs TRFSEe #eTen EXCEHFTHT T6F MATS Yite ST index.
i nvention was adm nistered orally or rectally fromfhe

18hgext11ERF ofindfiuci RS t oSkREN 6t RYdayheForr&snt rigi)  of
dichne. 2ult asal asi o Ay - .
-t kS kel MR N T i il L Y

for,ectal iLnistration. And for control group, 5%
Hgﬁé3ma§%ad%$ﬁb5tered. On the 7th day of experinent,

20 eachs S aiPeols! ° 11215185 AU HAEN SHISH 2 (2- (11 -

anest hesi's r au he col on wa

Af Q [ [yt e [ t.h

A ol ST SLHL AT YR ] et R Mycosta
ng§_gEthage%e&oggggﬁdﬁ@dﬁgi% ch other, which was

then fixed in 1% ormalin sol'ution for 2 hours. The

al =TI XQds GO 0N ¥8Sshown in Table 3.

[Table 3}

-Effects on the gastric mucosal damage induced by

ethanoclic-HCl in rats.

Compound EDso (mg/kg)

7-carboxymethyloxy-3',4"',5-trimethoxy
flavone.monohydrate
Rebamipide 44 .2

0.33

As shown in Table 3, 7-carboxymethyloxy-3',47,5-
trimethoxy flavone.monochydrate of the present invention
has a protecting effect on the damage of gastric mucosa
at least 100 times as much as Rebamipide which is known

as the gastric mucous membrane protecting agent.
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41 cut to lengthy direction and washed to renove
surroundi ng fat tissues and connective tissues. Cecum
was renoved and the weight of the colon and the rectum
was mneasured. The area of ulcer lesion and 5
inflanmatory regi on were neasured to mark scores
according to the criterion. Then they were fixed in
10% neutral formalin solution, and the tissue

exam nakEQﬁeQiméﬁ‘éb.QnE&'ah%l\éa%ﬂeﬁiﬁéﬁ:ﬁﬁe&ﬁ/ ang%w Model
met hod to mark scores according to criterion.

Cinical synptons: Daily, clinical synptons and
S WEV i Yid1 aimaltiae-ya BHowRI1S dARYeR selisS AndRibedl ha tieitgils of

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

ﬁgﬁeéhiyﬁé“ défhﬁméh FHhthe Shi it O"$ﬁ2e“€f' Al
TEREd ded ecer dell. "BF UBSY  dodeEied inarrse P Tats
TSI, (Bl BeaRuet ol FhaRmecl iy 2003098 S5 ra puc
TR R A L e R

of the Gol on, by Va4l lace' s met had (1998) 1% 8% /me 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 1induced, the compound of the present
inventioﬁ was administered orally or rectally from the

next day of inducing to the 6%

day. For control
medicine, sulfasalazine (5-amino salicylic acid) was
used for oral administration and prednisolone was used
for rectal administration. And for control group, 5%
HPMC was administered. On the 7" day of experiment,
each group of the rats was put under ether anesthesis
for. autopsy. The c¢olon was extracted. After 1%
formalin solution was injected info the cavity of the
extracted colon to -inflate, the both ends of it were

bonded with each other, which was then fixed in 1%

formalin solution for 2 hours. The all-fixed colon was
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follows. 25 (0: normal, non-damaged, 1: congestion

W thout ulcer, 2: congestion and thickening of
intestinal wall 42 without ulcer, 3: an ulcer |esion

wi t hout thickening of intestinal wall, 4: nore than

two ul cerous/inflamatory lesion, 5 nore than two

ul cerous /inflammatory lesion or the |length of

ulcerous /inflammatory lesion is nore 5 than 1 cm

6y when fdRagtaxgt Hi/blfe@é“s@fbn pedovetashet tene remove
poi nt increases every time 1 cmof the |length of

ulSEEEEUS A |%ﬁm¥w§/u%c%as é‘@nnﬁéﬁl@?aﬁﬁs@u%en Cecum
the wulcer Iength is 3 Cn. the point is 7)

P&Pﬁoﬁﬁ$Qﬁ% t%%%n&b%x%%%%%¥l%ﬁ t?ﬁeceéPBnaW€sthe rectum
trinmed at qg1|nterval fromthe rectyumto the cecum

|W@Pudﬁﬁ%afﬁﬁe ite of1%si BhC8xanthed WHGEF t htSRAaRRd and
ke at |east 4 specinmens per ,an_i ndivi dual .
&Ia n%é’lrytué%ﬁj?eloé&arﬁ’ i ACBRITRS shlci METE warores

erforne the results wer g scor d by nodified
53°5P3NDyan OE AR &N Lab NS oodteE 90 Red in

ﬁ ). g g t scorecﬁ@§nkggarde as {Qe SGAre. .
of "an T RAdIvi u enl%heﬁ esion ‘canndt' be exam ne

w/géigﬁléhtg%lg%k e¥ g%l(tnq €s gtc he L alssp e;?e' H%‘rrpea f’e}? Iae Sgle%% ral

nterva rom ano

| i HodUal naBRS Wb %C%J;s%veﬁrfgn AR 2 AR, Tabl e 5.

Clinical symptoms: Daily, clinical symptoms and
survival of the animals were observed. The weilght of
animals was measured at the beginning day, the 3 day

and the 8™ day of the experiment.

Observation with naked eye: The number and the
width of the ulcer and lesion area formed in the large
intestine were measured and recorded. = By using
modified Wallace’s method (Can. J. Physiocl. Pﬁarmacol.,
1988, 66: 422), lesion examined with the naked eye was
scored and the average value of each group was compared.
The standard of lesion scores as criterion of the
damage of the colon by Wallace’s method (1998) is as
follows.

(0: normal, non-damaged, 1: congestion without

ulcer, 2: congestion and thickening of intestinal wall
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[ Tabl e 4] Effects of the conpounds when orally
adm ni stered on 25 TNBS-induced colitis nodel 43
Compound Anount Lesion (ng/kg, p. o) score 5% HPMC

9.0 7-carboxynethyloxy-3,4",5- 0.3 7.5 trinethoxy

fl avone. nonohydrate 3 5.9 Sul fasal azine 100 7.7

[ Table 5] Effects of the conpounds when rectally
admi ni stered on _the TNBS-induced colitis nodel 5
CHABOaHE BASERy Bésipdnuleey/ Resipropiddend thgckeming of
5.3 7- carboxynethyloxy-B 4' .5 trinmethoxy

f FaF6AE IRBROMd at  :0M3T2, Ghapr s sdicere B /Ang lapgatory
shown in Table 4 and Table 5, 7

Cé?ﬁé?ﬁweﬁ%yl%Q§63th@“ gng}lH%Fﬁggys/lnflammatory lesion
fl avane drate _of the ent inventjon, showed

i RRi Bi %:E%%ﬁ RcPLom! ofF s Lﬂﬁ mndhted 5% At ompre

co |t|s nDdeI q¥ oral and
than - when the length of lesion is over 2 ¢m,

one point increases every time 1 ¢m of the length of

ulcerous/inflammatory increases, for example: when the

ulcer length is 3 an, the point is 7)

Pathological tissue examination: The c¢olon was
trimmed at 3 c¢m interval from the rectum to the cecum,
including the site of lesion examined with the naked
eye, to make at least 4 specimens per an individual.
Pathological tissue examination on the specimens was
performed and the results were scored by modified
method of Moyama (Ann. Clin. Lab. Sci., 1990, 20: 420).
And the highest score was regarded as the score of an
individual. When the lesion cannot be examined with

the naked eye, the other specimen having lesion was

trimmed, at 3 an interval, from another individual.

Results are shown in Table 4 and Table 5.

[Table 4]

Effects of the compounds when orally administered on

TNBS-induced colitis model
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rectal admi nistration. And al so, the conmpound of the
present invention was confirned to have better effect
with a snall dose than w dely used conventi onal
sul fasal azi ne or prednisolone. 15 Manufacturing
Exanpl e 1> Suppository 44 20 ng of
7-carboxynethy|oxy-3‘,4',5-trinethoxy
f Favone monohydrate was added to 128019 wppg%@gg;““
P (Gatterfosss ndrelted b re—he N 50

‘ ok Y P oa W by %am pgtore

A

a

m nutes. 5 The5§oﬁﬁypon was cool ed domn to 36C and®.0
POUT 90l B3y HEARY | B SUBPOS T gry CONt aiqIey, ot Towees
o S dow 00l kS giliydgedesurting im the < g

o HB-Ba-ont

epatatton gspLory —1v CAanuf-acturing 'aWp €
2> Enema 7OSH%f8Fa géﬁﬂlne was di ssol vePd n 299. 7 - bf
saline solution. To the solution was added 200 ng of
7- carboxynethyloxy-s',4',5-trinethoxy

ne. nggohydrate, followed by stirring for |ong
en %ﬂ ulting in the 15 preparation of enenm

Eagisty) o 200 LoafidLia) TS PLESEI | UBRl e on

fkﬁgo%ﬁngggﬁﬁg at%olltls model

' compound Amount Lesion
P (ng/kg, p.o) score
5% HPMC 5.3
7-carboxymethyloxy-3',4"',5- 0.3 5.0
trimethoxy flavone.monohydrate ) )
Prednisolone 1 4.8

As shown in Table 4 and Table 5, 7-
carboxymethyloxy-3’,4’,5-trimethoxy flavone.monohydrate
of the present invention showed inhibkiting effect on
the TNBS-induced inflammatory colitis model by oral and
rectal administration. And also, the compound of the
present invention was confirmed to have better effect
with a small dose than widely used conventional

sulfasalazine or prednisclone.

<Manufacturing Example 1> Suppository
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20 and its preparation nethod and a new preparation

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

flavone having an activity of protecting the

gastrointestinal tract including the colon. The

preparation nmethod for

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

25 present invention reduces the |Iong steps of total

45 synt B@si 88 byolisi Wgcarboxymethyloxy-37,4’,5-trimethoxy

3',5,7-trihydroxy-4'-nethoxyflavone- 7-rutinoside,

wiilefyone - eggiohy dgistgi it eafldeh rfat uté80 B8 afbaimpocire

skel et on of target conpound. The present invention

aPdo (Erdbreedosse Srepamalitad &Y PromRiidS aldet €, and

m | d conditions of atnospheric pressure for ,

e dthinSOHnbl PACHPSt Sttdd G atE rpQIC for 20 minutes.
s-production of a target conpound &yl t hout

g% €i affOJ;}{F_rJi?ri cdtfolr® AR ER &P ¢ and pé"ured in a
(BIRERRT | pORRERLER K prbprdtioen mdthdavar Y *Farther
7- b th - 3,4 5-trinmeth fl .
(SRR G 1 o schant 3 re S kLI dPa i ebropRBAFAgn OF
stsggf)bsgajr@_conpound of formula 3 is reacted with

<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,
followed by stirring for long enough, resulting in the

preparation of enema.

[Industrial Applicability]

The present invention provides -
carboxymethyloxy-3’,4’,5-trimethoxy flavone.monohydrate
and 1its preparation method and a new preparation
method of 7—carboxymethyibxy—3’,4’,5~trimethoxy flavone
having an activity of protecting the gastrointestinal
‘tract including the colon. The preparation method for

7-carboxymethyloxy-37,47,5-trimethoxy flavone of the

rpresent invention reduces the long steps of total
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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 conmpound of

10 formula 4 (Step 1); (2) The conpound of formula 4

is reacted in the presence of base with

al pha- hal oacetate in which carboxyl group is

protected to give a conpound of fornula 5 (Step 2);
15YrPherds @é’nﬁw of’ rf5or7mﬂraﬂsfqrso>%Yeadct-éftft\mwflavone"

AT s B L B8 B e

o Gitpotnir oot oPRer st e SF 2bA barE oo ekl Fifig fpsent

7 carb xymet hyl ox trimet hox

f | avone_of
P S L bl e s PAFPRG BROBCi e frompound
neth tatln J cx> q%ﬂgﬁgiratu %ﬁ%sﬁgéﬁgij S%eégﬁre for
n?k@%&%%%&%n, and facilitates industrial mass-production
of a target compound without a special purification

process such as recrystallization or column

chromatography.
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agent P.T}C 0 2 (Wwerein, R is a protecting group
sel ected from a group consisting of ethyl, nethyl,
t-butyl, benzyl, trichloroethyl and silyl) 5 [Caim
21 The preparation nethod as set forth in claim1,
wherein the reaction solvent used in step 1 1is

sel ected froma group consisting of

di net hyl f ormam de, 10 di net hyl sul f oxi de and acet one,

t néChAg¥Sls sel ected froma group consisting of

pot assi um car bonate, sodium hydroxide, potassium
hydfékifeldnd sodi um carbonate, the nethylating agent

is selected froma group consisting of nethyl iodide
(CH3I) &nd RESRATRALUI f Fedhes ((eHB) Qs@ﬁ%b%?wﬁtﬁ@fdloxy‘

e 4o oS DB - PR A s
preparati,on th s set forth in claim1, wherein
e EedeTon Temeranuies ¢t Tsoc 5

(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,
foiiowed by acid treatment to prepare a compound of
formula 4 (Step 1); |

(2) The compound cf formula 4 is reacted in the
presence of base with alpha-halcacetate in which

"carboxyl group is protected to give a compound of
formula 5 (Step 2):

(3} The compound of formula 5 1is 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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[Claim4] The preparation nethod as set forth in claim
3, Wwherein the reaction tenperature is OC - 90 C. 10
[Caim5] The preparation nethod as set forth in claim
1, wherein the base used in step 2 is selected froma
group consisting of inorganic base such as potassium
carbonat e, sodi um hydroxi de, potassium hydroxi de and
15 sodi um carbonate; alcoholic nmetal salt such as

sodi um* rm;t hoxu de and SOdI um et hoxi de; al kal i ne mat aI _

' S g¥:de; and al kal | n Yookl

I m&lhyia&mg
TEngEnt o o :
2, acid e &

o BCH;

©OCHy mothylating

U pehakigcstemes
- agent

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

trichloroethyl and silyl)

[claim 2]

The preparation method as set forth in claim 1,
wherein the reaction solvent used in step 1 is selected
from a group consisting of dimethylformamide,
dimethylsulfoxide and acetone, the base 1s 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 iocdide (CH3I} and dimethyl sulfate
((CH3}:25804), and the acid is selected from a group

consisting of hydrochloric acid and sulfuric acid.
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[claim 3]

The preparation method as set forth in claim 1,

wherein the reaction temperature is 0C ~ 1507T.

[Claim 4]

The preparation method as set forth in claim 3,

wherein the reaction temperature is 0T ~ 90T.

[Claim 5]

The preparation method as set forth in claim 1,
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.
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