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Description MALEIC ACI D MONGCSALT OF ANTI VI RAL AGENT
AND PHARMACEUTI CAL COVPCSI TI ON CONTAI NI NG THE SAME [ 1]
WO EHOsHssIAL FI ELD [2] [3] The present inventi onPCEKR2@S/000194
to 3-[({ I-[(2- am no-9H purin-9-yl) et hyl ]
cycl opropyl }

5 hhosphanon. -yl -oi vIDESEEHEEOR 2.4 tnoeal t of
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€ above cofmpoun conpound
whi ch is not conbined mnt§ %F isS a new antivira
conmpound that was discbsed in orean Pat ent No.
044 TECHNMOAWIORIO» 7288 . This free base is currently
undergoi ng clinical study. It has a potent antivira
effect, particularly against the Hepatitis B Virus

(HBVhe @fggeﬂthﬁvdﬂﬂﬁﬁfbldt%nodefl ciency Virus (HYV) .
wever, this free base is unstable under heat and
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resear ch, ey have discovered that the maleic
acidonbsalt of fornula (1) of this invention can have
a crystalne characteristic and excellent solubility,

i S non- hygLaﬁiiplc and is highly stabl e under heat.
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BACKGROUND ART

The free base corresponding to the above compound of formula (1), i.e., the
compound which is not combined with an acid, is a new antiviral compound that was
disclosed in Korean Patent No. 0441638 and WO02/057288 . This free base is
currently undergoing clinical study. It has a potent antiviral effect, particularly against
the Hepatitis B Virus (HBV) and the Human Immunodeficiency Virus (HIV) .
However, this free base is unstable under heat and moisture, which poses problems

when developing the compound as a pharmaceutica drug product.

[10] DISCLOSURE OF THE INVENTION
[11]

[12] T he present inventors have researched various ways to resolve the problems with the

free base. As a result of their research, they have discovered that the maleic acid



[13] [14] Thus, the purpose of the present invention
is to provide the naleic acid nonosalt of fornmula (1).
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phar maceuti cal conposition conprising the naleic acid
nonosalt of formula (1) as an active ingredient. [17]

[ 18bn&h BF 1, i It (6N e n il cAMME NGBy dt ik chaQdtefrierid

1 shows the p er X-ray diffraction pattern of one

enteglans p@lubcﬂﬁy,gs Pif-hygroscopic, and is highly stable under heat.

| -[(2-am no-9H purin-9-yl) et hyl ] cycl opropyl } oxy) net hy

[]-8,8-dinethyl-3,7-di oxo-2,4,6-trioxa-3

| 5 |EI hos mmmmﬂeqf Ithqpm@lnatn@emmnels ¢o piov e lahimelaictacisk monosalt of
1%1 ? invention. [21] [22] Egure 2 shows the

resu romdifferential scanning caforinmetry of one

enbodi ment of 3-[({

: ]_ ! g}%g %@s{;}btﬂmﬁnggﬂ qg{?:f é{z)aq )f%llrln%/ ol ogralgg(%l}}osﬁ%ll compylsmg the

| Smialeasehtunonedat wi fapinvial( Bt 8 almaab&ve:mgmdténtmnos alt of
the present invention. [23] [24] Egure 3 shows the
content (% change over time and tenperature of 3-[(

{
| - [ BRIEF DRSERIPTION-OF MHEBRYWINGS opr opy! } oxy) met hy
']-8,8-dinethyl-3,7-di oxo-2,4,6-trioxa-3
| 5- phosphanon-1 -yl -pival ate free base and one

emb@d|;eiNdhoRfs thd Sovil: &- f:awafacﬁ@m?ﬁ@drﬁ of drtmticdfthent of

Egure 4 shows the in-vitro activity and cytotoxicit

r e§1ﬁ({t1 [egramirOtrepar Pl naghyl oy lepropy3ogy)ethyl]-8,8- dlmgthyl 3,7-di
' - E»E@z legﬂ &fbxg @p?%ﬁbgb&%né/d i_%bimhﬂe%{&élé’ 9&8 RYInb QYA TRE Bésent

0XO0- trioxa-3
I5Ln;yhmgp1hanon | -yl -pival ate free base and one
enmbodi nent of its

Hgure 2 shows the result from differential scanning calorimetry of one embodiment
of
3-[({ 1-[(2-amino-9H-purin-9-yl)methyl]cyclopropyl }oxy)methyl]-8,8-dimethyl-3,7-di
0x0-2,4,6-trioxa-3A5-phosphanon- 1-yl-pivalate maleic acid monosalt of the present

invention.

Hgure 3 shows the content (%) change over time and temperature of
3-[({ 1-[(2-amino-9H-purin-9-yl)methyl]cyclopropyl }oxy)methyl]-8,8-dimethyl-3,7-di
0x0-2,4,6-trioxa-3A5-phosphanon- 1-yl-pivalate free base and one embodiment of its

maleic acid monosalt.
Hgure 4 shows the in-vitro activity and cytotoxicity result against hepatitis B virus of
3-[({ 1-[(2-amino-9H-purin-9-yl)methyl]cyclopropyl }oxy)methyl]-8,8-dimethyl-3,7-di

0x0-2,4,6-trioxa-3A5-phosphanon- 1-yl-pivalate free base and one embodiment of its

maleic acid monosalt.
BEST MODE FOR CARRYING OUT THE INVENTION

The present invention provides 3-[({ 1-[(2-amino-9H-purin-9-yl)methyl]cyclopropyl}



mal ei ¢ acid nonosalt. [27] [38] BEST MODE FOR CARRYI NG
QUT THE | NVENTI ON [29] [30] The present invention
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I-[(2 am no- 9H purin-9-yl) net hyl ] cycbpr opyl } oxy) net hyl
, 8-di net hyl - 3, 7-di oxo-2, 4, 6-tri oxa-3

| 5 ARERAODR-dim¥th mmhcﬁ&)ez Wltﬁb‘ia 304- RARAL LyBfivaate malei
OgPoDovm ng f on;lrru?, ?hdggZ] [ 33 Tpﬁw e e

@Gl[él] [ Chem 2
Lhﬁ%@ﬁ“@?ﬁ@ﬂ&@ﬁﬁﬁ%mn&gﬁ aj(B:t he present
SPR&lehi.sption, the term” maleic acid nonosalt of
formula (1)" neans a salt mhereln 1 eq of the
correspondi free base [i.e., the free base of nmaleic
acid nonosé?%;gf formula (1)] is conmbined with 0.7 to
1.3 eq, preferably 0.9 to 1.1 eq, nore preferably 1 eq
of maleic aceg. [34] [35] The maleic acid nonosalt of
formula (1) can be pre ed by a process which

COI'?\I ses a m the free base and mal ei c
aci ent/, H&h s process that
i's vveI knovvn gn the art (8e e phar %(e)g ical Salts,

Jour nal of Pharmaceutical Sciences, Ral d

Monkhouse et ai, 1, 66(1), 1977 and Salt sel'ection for
basi ¢ drugs, International Journal of Pharnmaceutics,
Philip L. Gould, 201, 33, 1986). [36] [37]

SPe CirfeksthkvisdURE©d &6 iHd ProRASHktifiedtidnO iEibdn ¢ Il cfddtid
be prepared by dissolving the free base in an organic

somgaetdtiohfarpislar 4y 'iraeags applbhegin beq oihe comgesppndipg free base

free. RRSEePELe OF mRiveY moﬁgsqlt Bgf&ﬂlﬁﬁf(?%?sbédfmblhéﬂ with 0.7 to 1.3
drops) maleic acid of the bebw mentioned anmpunt

t het. @raferablyd)- 84 Flieagmets peisthbbel aq sbmidgic aFke or gani ¢

sol vent may be selected without restriction fromthe
conventional organic solvents that can be used for

f or hegakicalid mobotadtpf &frenhlill ycandiequemaed byoaptoeessgriodp
222(?&6}?{115'(6?%3%1) of HB¥1ng gl(rl:ererf]treaeta‘tgdé on&e Xlaleace;cﬁ \gﬁh an F%lmﬁ solvent,

pr @/b'&hoi a preseprthganak] ki@t ahyie anf(weahharmea‘:dmbal&ﬂlwl Journal of

}ég 5:”1‘%? “@?&?@?ﬁ%@fﬂe@ oS of al,rl%%?ﬁ: 1977 and Salt
selection for basic drugs, International Journal of Pharmaceutics, Philip L. Gould,

201, 33, 1986).

Specificaly, maleic acid monosalt of formula (1) can be prepared by dissolving the
free base in an organic solvent in the ratio of from 50 to 1,000 mg of the free base per
ml solvent, adding (preferably, in drops) maleic acid of the below mentioned amount
thereto, and stirring to produce a solid. The organic solvent may be selected without
restriction from the conventional organic solvents that can be used for forming a salt,
but preferably selected from the group consisting of ethyl acetate, butyl acetate, acet-
onitrile, chloroform, acetone, methanal, ethanol, propandl, isopropanadl, tetrahy-
drofuran, methyl ethyl ketone, isopropyl acetate, dioxane, n-hexane, cyclohexane, di-
ethylether, t-butylether and mixtures thereof. The amount of maleic acid to be added is
not limited to a particular amount, but preferably the amount is 0.7 to 1.3 eq, more
preferably 0.9 to 1.2 eq, and most preferably 1.0 to 1.1 eq with respect to 1 eq of the

free base. The resulting solid undergoes the conventiona work-up processes such as



t-butylether and m xtures thgreof. The anmount of
mal eic acid to be added is not limted to a particul ar

wa@pwansgi4but preferably the anount is 0.7 to 1PGI/ER2008/000194
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nore preferably 0.9 to 1.2 eq, and nost preferably 1.0
to 1.1 eq with respect to 1 eq of the free base. The

reglltﬂag@)ﬂg,vaggﬂn%dd&ﬁ%egtgoes t he conventional work-up
processes such asfiitration, washing, drying, etc.

[38] [39] The maleic acid nDnosaIt of formula (1)

Pr eRAL Gl1RYadidRoADAM OF ?_(;rﬁfﬁﬁsﬁ) f)n%ﬁzﬁ@@ t)f Ny glto%jss@qureferably

as a crystalne soliad. el ¢ acl
rmﬂlaismbd apd cywieline whdnkthai isvénamiamc acid nivavedtaf the present

Q&tgo%rajféllag g H%&li&%f%g“@hg Etgl.bc%%g\(ls@(%gin i/s_ggl?lié)é(if??ﬁ%aks at
b hé@pd}/ﬁj ap. 1><1? SyndROOF &2 i #n0.Patrt the powdbre rpr diffeacsibh pattern.

SRl e EPRRCR el SRPLRIRE J5IGHE A ine char
13ac1enshz p5aks]28 28= 6. 19,0,22.1813.241785, 13K, 208002.862463,(25Q, and

+/ 7 0, i o) er X- ffraction t ern (see

Fife” B0, T 2 a R o - ahtactiar et RE BSik s crysea
e nﬂ@fnmhbwala et pRfedndathedr P Ofsdt Pedl® 1dDIC RIrtBObifRkential
scanni ng cafori rret ré/ ((10C m.n) (see Egure 2). [40]

[ 43PNHRE cHBetEy Gl %h@%%ﬁgura Mformula (1) is
non- hygroscopi ¢, and has better sdublty and better
stablll ~under heat and noisture than the

cor 3¢ mosesali 9§ forgriadd his mogAlyREsediae. @pel hag petfes solubility
al §1ﬁ1 Bé?teﬁ ﬁgbiﬁtg RS hedt ﬁ{dyrﬁ&@ﬂuﬁl@ﬁgﬁ e CO,-IrIIa%O%B g%reetlﬁgef or other

physi cochem c properties of t ei ¢ acl d“nonosa
of sdtethewdad. I 1s)dswek ¢hei forms wif pahiselitesdid. Beevefbrre theaphysico-
ph ' i
P o HRER HhdeSfes 3 Y, BAACH mdiibéle deflme FHRARIEHable o be
baéfafekb@vcéhmpphhramcammmrmg/pmdhctagent is highly
unst abl e under heat and noisture, and thus, it is
difficult to be used as a raw material for
phanregplined alorel fnl.t@tzﬁlrlﬁ dieclolovAag Bk plrivadnits, thdieecebas@developed as

difficulty in dey thef eebse as a
subSEYH; ag?ﬂblsg Staf Lgatlap opistyre, %%d#&% itip difficult to

Pr 6oL A% Wirkk nidi@ia fcﬁ@h&me&%amfag Prddnet. DRVEHRIg1K KRGS was
of pharma ceutically acceptable sa During the

pr %%‘?Lﬁt’ ibAevelaping (hs fige Saias pekiug R 23 N PIOSH 1aygniys tried
ot s dhRt the BRiblmPRitR it Rashs@By Brephidd @&lvBRl BiRhd &k pldifia-

present i nventors
ceutically acceptable salts. During the preparations, it was discovered that some of the
salts could not easily be obtained as a crystaline solid. The present inventors
succeeded in obtaining salts with maleic acid, p-toluenesulfonic acid, methanesulfonic
acid, naphthalenesulfonic acid, or ethanesulfonic acid as crystaline solids. The
inventors performed thermal stability test at stressed condition for the free base and
severa salts obtained as crystaline solids. The tests showed that the free base and the
salts except the maleic acid monosalt are very unstable under heat. The maleic acid
monosalt remained amost intact without decomposition for up to 8 weeks under the
high temperature of 60°C, whereas the free base decomposed entirely with only about
1% remaining after 8 weeks. The other crystaline salts amost decomposed within 2

weeks. Thus, the maleic acid monosalt of the present invention exhibits superior heat-

stability compared to the free base or other organic salts. Further, it was not easy to



succeeded in obtaining saltszgwith maleic acid,
p-t obenesul foni ¢ aci d, nethanesul fonic acid,

woaphosshenesul foni c acid, or ethanesilfonic aPCTIK&2008/000194
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crystal ne solids. The inventors perfornmed thernal
stability test at stressed condition for the free base
angbta@uey Mlind bids fORE @k B Sdts Chk %@érﬂﬁaﬂﬁ@'sbﬂﬁof thdBaleic acid
tests showed that the free base and the salts except '
t heonedaiceuderdy e pbiiled ageadipgrty therbpybpecerdbiat e e maleic
Theei iRl b G126 1id HRRRRER 5% ife8 @@Pﬁ)@gct?dnrfﬁlsa{n nBhRGH scale.

W t hout deconposition f pr up to 8 weeks under the high
tenperature of 600C, whereas the free base deconposed

ent i itk 0 aj. i fter..8. .
S R PR B8 RIS LG P iy
weddendifip s thd leeelraf pHcS@cifdalyn Hedaletbasd shidwe pglesdubility of 36

. ) hi bi . 1 q
A B B P S L PO
nopHeasyastQaolel, aisaulgiity f alnngmbed ledsat bHoGwit hereoDbe o such charac-

salts, buyt the crystal ne_ soli of the | ei ¢ aci )
iRty e S o P e ptvafl e b T st but there i
ab@éisR Rg @seSconifdahd tsn prlebipitiiloat & i@ Ghek]{NAS Altdrnd @udhs which
be readily applied to production on an industrial .
schive a fighar prlylsyelTHawgarethe magiqagid Aegidt ohthe pygsent invention

Pr &afhits Iiemiea% O et §8utﬂi%? bPhcht 7108 YLRl §t%@%ﬁi¥an e of 2 t0 6.5.
ending on the levels of p he fgree

de . . of pH. Specifically, tl ,
ba¥efagthBirgolnbifi of heund¢ir ngidgromea hg/pkl 6.1 %ﬁﬁeet irges highpr than
delF dBs A Ct pas AL ih IR SRLABH bt ARHG rctngeie acia
mgenopit wWiklsataprbedin®re mtertheehodpuandtthe gslcdf prhapdaion after ab-
terl stic i . ' -

b Phuf S SRl A AR B Bk ilel TSy BiefNGd monosa
t hef the ppoeentdncanopeedbit {upbBoreibiiy dven tit ditfetent pld 1éveds to the
inée?r‘rgal organs whi ch have a hi gher pH | evel. However,

t he“mBi°8i'c acid nonosalt of the present invention

exhibits relatively constant sdubMy of about 7 to 3
ng/ni at the pHrange of 2 to0.6.5. In fact, the .
sol @Bf'q "%Iyth‘éﬁg‘f‘ﬁé%ﬁfg%i RhySioPdicAaREsIgs- Hierqupie gragt pdvantages in

t higgy theMRgeib b&lb eonbbdivrtthepkte ifiason fok theSpt&@RELS or treatment
that, in the aspect of nedicinal efficacy, the nmaleic

acPidviFs Hiiectiops i hye. the REssHE dnvestien povisles p@hpageuticacomposition

t heorithShre AntiBh OF kiPhthhi &M @fd Sife@OnSORR cBMPEAR dNRerapeuticaly
excluded even with the pH change. That is, Phe mal ei ¢

actldeatiypagarnt dithe meejsrassemenasaly ehforoHa éloringiatpharmaceuticaly
S uﬁ’c%'é%tgélg%gllrtég.gﬁet\){rug\f(? Be ﬁfosfjéffefcﬁ(fag) treREL Ib? vigl ﬁregegt fR€ntion is

free
from the group consisting of HBV and HIV.

Oral administration is the most preferable form of administration of the pharma-
ceutical composition comprising the maleic acid monosalt of formula (1) as the active

ingredient, especialy in a tablet or capsule.

The “therapeuticaly effective amount” of the maleic acid monosalt of formula (1) as
an active ingredient varies with gender, age and diet of the subject patient, the severity
of the disease to be treated, etc., and can be easily determined clinically by a skilled

person in the art.



[47] Based on the above physgcal, physiol ogical
properties, there are great advantages in using the

woradosiogsiari d nonosalt of the present inventi onP€DKRR2I18/000194
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prevention or treatnment of viral infections. Thus, the
present invention provides a pharnmaceuti cal

conposition for the prevention or treatnent of a viral
i nfection, which coggri ses a ther ageutl cally effective

ano lﬁ@rea@fl’afqﬁlé Neap4t1638 endi Wivdd i 28 8 ofach of Wth@ distjosegnige cor-
éé &RL hyd 8658 B{e%f S ¥k Rlred H‘ﬁ‘)r i ﬂh%n{l&bogglcal

rmst eff ctively treated by the present invention iIs
f r effiect.réfegi wugose sangiesmiigd of adiBisgdompithe phgimdcagica com-

Oal . ' t f .of . .
OO TSI 1P RS BY AR}l R e
conprising the maleic acid nonosalt of formula (1) as

cap 0 BleSFus B Shore SPREALA X e dsY BP by Rlaeexamptes and
aneietiineafs witieh amelistesdeiab dusminothalptesefit ihodntivh and &) n@say to
an.actjve i ng{ %dl ent varies with gender, age and di et

of IH dhesieBPett thE RIS EMINVeHe severity of the di sease to

be treated, etc., and can be easily determ ned

clinically bg a skied person in the art.[52] [53]

Kor ONo. 0441638 and W02/ 057288, each of

whi eﬂnéhﬁ%@wré&&ss Bf 3 C[]ﬁ% q@lgmng) SH %ﬁnﬁ’@%@)n@éﬂl@ylﬁ@@l@ﬁ&pyl}

thereof, can be referre for thea}?%armacolo gi ca

ef peomethetlr b8 dimethilob & diaxegd. Oriterudh ophesahanensh S v and
Of A1 BreRRALRCRIALLE by RTh BOTHEEAD. FQIRERI iy (HPLO). The

e| C acl nosa an act
i ngleedlcermasurnpgdqnd[tm]s afﬁﬂ@tqdrt@mnt i nventu on is nore

spe a ' ' | es and
expe@rolﬁlhrrlglnJtv@{er )§§':111%§r S’dslh?‘%{%?(;géﬁt% (la%) %(Im%lgﬁsgf t he

pr eSelnmni Tengrtdtae: 307 in no way to limt the scope of
t he rese ﬁdrﬁl ention. [56] [57] HPLC Conditions [58]
Confg) F]ree base of 3-[({

- C%teaﬂbmwﬁrblengmht V308 niret hyl ] cycl opropyl }

oxy)&g‘ggtg%%}%%rq%yamggﬁvé}{rgge é}j 0X0-2,4,6-trioxa-3

B. Tetrahydrofuran/Water = 8/2 (v/v, gradient elution)

Mixing ratio of the eluents over time

Time (min) | EluentA Eluent B
0 100 0
16 100 0
30 0 100
32 0 100
| 34 100 0
45 100 0

Conditions for Differential Scanning Calorimetry
DSC curve was obtained with Mettler-Tdedo DSC821 system. The thermal behavior

was studied by heating 2-5 mg of sample in an auminium sample pan under nitrogen
gas flow over the temperature range 25-250 °C at heating rate of 10 °C/min.. The

sample pan cover had a pin-hdle to avoid pressure build-up inside the sample pan.



salts thereof were neasured by high performance |iquid
chromat ography (HPLC). The specific neasuring

wa@omdiogsians are |isted bebw [59] Col um: WAt ePGT/KR2008/000194
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Symmetry Shield C18 (4.6 X 250 mm 5 mm) [60] Col um
Tenperature: 300C [61] Fbwrate: 1.0 ni/mn [62]
Det ecti on Wavel ength: UV 309 nm [63] Ebents: A
Tetrah drofuran/V\ater = 3/ 7 [64] B.
B RV AFAD IS 8/ 2 (v/v, gradient ebtion)
[65]1“hM d]?g (515’(%% 90 ﬁf E)WA@ ghenba a%\éﬁlgletﬂ({ﬁ%r [$6ln [xéz lhen put into a
tions for Erenti al nning Calorinetry
[ GEljlmIESSGIHMgeueram@%ﬂ &))ndhie diffractiviatpaitemn-of sheedopisegattained
SY B (Yarl 5 SIS oDBOA Gt B Sl oY o 98] BBl
2-5 g o I'n an al um ni um
nitffﬁgepe@aep 'f()i)w over the terrperature range 25-250 0C
Sﬁatl ngoogte of 10 C min.. The sanple pan cover had
PH6F 0’18 avoi d pressure build-up inside the
Sanﬁb&M@ﬂeE?t&ﬂ) Conditions for X-ray D ffraction [72]

The about was packed on a sanple
holaﬁgfrg)%ﬁ% %ﬁ@q}ﬂ into a Philips x-ray
gengree/te)Ref([é%ViMlO) The dlffracti on pattern of the

| e was attained in the range of 3 ~ 40 /2 q.
Det vrtarest (NHEeBnal ysis conditions are |isted bebw
[ 73kodicEBLPerosdgp : 0.5 [74] Stepsize : 0.03 [75]
Scan Mode : step [76] Voltage/ Current : 40 kV /30 mA
[ 77Petectpr Slitg : Reky mey il $inm7g] Cu-target (Mf ter) [79]
Source Slit : 1.0 nm[80] Detector Sts : 0.15 nm 1.
mm [ 81]

Comparative Example 1: Free base of

dioxo0-2.4.6-trioxa-315-phosphanon-1-yl-pivalate

The title compound was prepared according to the process described in Korean
Patent No. 0441638 and WO02/057288.

dioxo0-2.4.6-trioxa-3A5-phosphanon-1-yl-pivalate maleic acid monosalt
The free base obtained in Comparative Example 1 (100 mg) was dissolved in ethyl

acetate (1 ml). Maleic acid (1 eq) was added, and the mixture was stirred for 1 h to
produce a solid. The resulting solid was filtered, washed with ethyl acetate, and dried
to yield 111.4 mg (Yield 91.3 %) of the maleic acid monosalt as a crystaline solid.

Content: 99.3 %

Differential Scanning Calorimetry : 129 °C (Endothermic: 111 J/g)

'H NMR (CD;OD): 6 8.64 (s, 1H), 8.35 (s, 1H), 6.30 (s, 2H), 5.62 (m, 4H), 4.37 (s,
2H), 4.17 (d, 2H), 1.20 (s, 18H), 0.99 (m, 4H)

Powder X-ray Diffraction Spectrum: 20 = 5.6, 10.0, 12.1, 13.1, 17.5, 18.8, 20.9,
22.8,24.3,25.1 and 26.5 ° (20, +/- 0.2)

Comparative Example 2:



[82] Conparative Exanple 1: kree base of
S-rdl -rri-am no™H purin™-vDnet hyl | cvcl opr opyl | oxy”*net h

W@ Rd0s/08834 i net hyl - S, ?- PCT/KR2008/000194

[93]
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[96]
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[99]
[100]

[101]
[102]

[103]

[104]
[105]

di oxo- 2. 4. 6-tri oxa- 3l 5- phosphanon-1| -yl - pi val ate [ 83]
The t|t| e conpound was prepared according to the
, 2 3441638 and

hy;,é riSyfli met Tyl oS 7. i ox0-2A6- L1 6xa. 3
I -_pl‘mleg?ﬁnon | -yl -pivalate mal eic acid nonosalt [ 86]
The The ége basseobtdines inddnipr@oegeceapies b (Exarg dsstlved goethyl

gg%c(f\{%é &s‘?@é@%éﬁ&g aaigi e(gteﬁylvag%:cﬁcfeat Fhe mi'xtﬁpe)Was 'yﬁllrgd} gO& 12 h, and n-

was a m Xt ure was
f ohexiné (Zmdpmdad®dah&ﬁtodo pitnice esdidt Thgresdiinglsad gvas filtered,

AR DB PR LA S P i

rmtmslalt as a crystalne solid. [87] Content: 99.3 %
b Di ff.%gn ial Scanning Calorinetry : 129 0C
(En OPY8FPd: 7111 J/g) [89] H NMR (CD3OD): d 8.64 (s,
| H) I HBNSR (@D,0D) 6 86203Q, (1), 82d)(s, 131)68.3( @, 5624(rﬁ74H) 4.38 (s,
(s,. 2H), 4. .17 ( 2»—2 1.20 (s, 18H), 0.99 (m 4H
[9%]]1)’l§o\/7/tj(é1r21§@’r1a%9(ﬁ)i %H)aQ-Q?éW’ @ﬁéctrum 20 = 5.6,
0, 12.1, 13.1, 17.5, 18.8, 20.9, 22.8, 24.3, 25.1
and 26.5 (20 +/- 0. 2) [91] [92] Conparative Exanple
2:3 ar purin-9-yl)nmethyl | cvcl opropyl } ox

ba (HIR atlve Exan'plel(S g) was
t%?u E lf(ﬂﬁgal —crcg'{Late (50 ni). Maleic acid (3 eq)
vvas Tael fiee basEhbtamed iur@®myasatsiei Bxasghlef bflOl)ZnQ) Wartﬂssolved in ethyl

nhex added {hereto t ce .a i d

o
i PRE O B0 b AR | SROF s ARG RuRE Wi
n- feXan®, predide drsblﬁﬂ Th@ résulgihg s@idSRasdiltedddeiveshéd vatigthyifacetate,

the c{@rlleel 8 y?e d qO(t) 4 mg Jﬁ}leld 78.2 %) of the p-toluenesulfonic acid monosalt.
Content: 99.43 %
'H NMR (CD;OD): 6 8.74 (s, 1H), 8.57(s, 1H), 7.68 (d, 2H), 7.20 (d, 2H), 5.59 (m,
4H), 4.37 (s, 2H), 4.14 (d, 2H), 2.34 (s, 3H), 1.13 (s, 18H), 0.98 (m, 4H)

Comparative Example 4:
3-[({1-[(2-amino-9H-purin-9-vl)methvl]cvclopropyvllox

methyl]-8.8-dimethyl-3.7-dioxo-2.4,6-trioxa-3 A S-phosphanon-1-yl-pivalate p-

toluenesulfonic acid disalt

The free base obtained in Comparative Example 1 (5 g) was dissolved in ethyl
acetate (50 ml). p-Toluenesulfonic acid (2 eq) was added, and the mixture was stirred
for 1 h to produce a solid. The resulting solid was filtered, washed with ethyl acetate,
and dried to yield 7.01 g (Yield 81.5 %) of the p-toluenesulfonic acid disalt.

Content: 97.8 %

'H NMR (CD;OD): 6 8.77 (s, 1H), 8.61(s, 1H), 7.71 (d, 4H), 7.23 (d, 4H), 5.62 (m,
4H), 4.40 (s, 2H), 4.17 (d, 2H), 2.37 (s, 6H), 1.20 (s, 18H), 0.99 (m, 4H)



[94] Content: 98.7 %[95] H QMR (CD3CD): d 8.70 (s,
IH, 8.46 (s, IH, 6.31 (s, 6H), 5.62 (m 4H), 4.38
wQo 2008288147 4. 17 (d, 2H), 1.20 (s, 18H), 0.99 (NPCHKR2008/000194
[96] [97] Conparative Exanple 3 :
3-r(ll-r(2-am no-9H purin-9-yl) et hyl I cvcl opr opyl } oxy)
[106] et hyl | - 8. 8- di met hyl - 3. 7- di oxo-2.4.6-trioxa-3 |
5- phosphanon L:-yl - pi val at e pt ol uenesul foni c acid

[Mn]nonee: parg apler¥ie base obtalned in Conparative
h& ok 1@111999 uriR9- &Ryl 1 acetate ( 1
n| . p 0 enesu onlc acl | eq ed, and the

=~ phanont1 pivalate meth-

re ' iltered, washed V\nthethyl
QAS“B‘Q‘CS“H tfyeld1064rrg(Y|eId782% of
[108] t heTpe fiob baesibtioni io Gmmhratedsahtple | 090 ngonvesntissolved in ethyl

99 4 @%ﬂlﬁgﬂ/l Mwlﬁﬁacﬁh E&bwag sadggc? n'ﬁ!r’(;%sﬂ)and %esn}fxture was

( Sstm?dcl) for #h1d p(dﬂi,uc@h'l);ohdZTEeﬂrreéﬂtlng%dild whs fiBeres, wasB&{ with ethyl

0. 98 01 | anple 4 - |
5 serrrd i ot ot e SRS Bb S BRuBR S04
n‘efnﬂﬁbdaRS 8-di met hyl - 3. 7-di oxo-2.4.6-trioxa-3 |
Phanon |-yl -pival ate ptol uenesul fonic acid
[109] d| sgjlofle[lt.’t(%]6 %he free base obtained in Conparative
[110] ExalfmeM?R (DODWBI A &St d)V%@SI(B 1€Hhy k0 ﬁehﬁsed

i p- Tobenesul fon| c_aci was added, he
m X ure’Oas3h il e 186D, LOh (maflpt oduce a sol | d The
UH]resuItl ng solid was filtered, washed with ethyl
acetate, and dried to y|eId701g(Y|eId 81.5 % of
[112]thegmmmnmﬂm_mm acid disalt. [104] Content: 97.8

2H), 4.14 (d,

WM“ ative Examle 5
[113] The free base obtained in Comparative Example 1 (5 g) was dissolved in ethyl

acetate (30 ml). Naphthalenesulfonic acid (1 eq, 1.97 g) was dissdved in water (5 ml),

which was then added in drops. After stirring the mixture for 15 h, the solvent was
thoroughly removed under reduced pressure. Ethanol and diethylether were added to
the residue to precipitate a white crystal. The resulting solid was filtered, washed with
a solvent mixture of ethand and diethylether, and dried to yield 6.2 g (Yield 90.0 %)
of the naphthalenesulfonic acid monosalt.

[114] Content: 91.4 %

[115] 'H NMR (CD;OD): 6 8.48 (s, 2H), 8.44 (s, 1H), 7.95 (d, 1H), 7.83 (m, 3H), 7.50 (m,
2H), 5.63 (m, 4H), 4.23 (s, 2H), 3.95 (d, 2H), 1.18 (s, 18H), 1.01 (m, 4H)

[116]

[117] Comparative Example 7:
3-[{1-[(2-amino-9H-purin-9-y)methvl|cyclopropyllox
methyl]-8.8-dimethyl-3.7-dioxo-2.4.6-trioxa-3 A S-phosphanon-1-yl-pivalate eth-

anesulfonic acid monosalt

[118] The free base obtained in Comparative Example 1 (5 g) was dissolved in ethyl
acetate (30 ml). Ethanesulfonic acid (1 eq, 1.05 g) was added thereto and thoroughly



3-r(I'l-r(2-am no-9H purin-9-y ) met hyl | cvcl opropyl } oxy)

nmet hyl | - 8. 8-di net hyl - 3. 7-di oxo-2.4.6-trioxa-3 |
wG2phossaanon- | -yl - pi val at e net hanesul f oni ¢ acPdI/KR2008/000194

nonosalt [108] The free base obtained in Conparative

Exanple 1 (100 ng) was dissolved in ethyl acetate ( 1

ni gissdRuhAResHlfiRdie Mikthe forll 1I8ANe WRRNAREEGolJugHABROvVed under
and the mxture was stirred for 1 h to produce a

s ofadgcedmiesspes Hihapahliethylethepaird g-hpxame avere ggder del thgjreridue to pre-
et 9% tat@%%}ﬁfeecryﬁﬂ dl"}i%rﬂeﬁﬁjtu{g%oyd @Bgfﬂ%}cd’z v{/‘@hédnv]ﬁh d s89e:f mixture

he net hanesul foni ¢ "aci d nonosal

Coﬂﬁ féhftnol 91 dethyfethbo]ang dNrRt CBRICH) ¢ (¥ieBl ¥D8 (o), of |the eth-

8. 4H), 4.38 (s, 2H), 4.14 (d,
rf?ﬁes’%%d?bé{&d”’%ﬁ?&tgml? (H)s 18H),(i. 01H)(m 4H) f111]
[119][ 11Rbn€otp¥L@td ve Exanple 6 :

3-r¢( r I cl } )
120] g b SR PR RES Wl oo e R 200 o
5- pHpLpamareH); ¥.29 piy 3 ptie onaplgthal eheésudfipni ¢ aci d
nmonosalt [113] The free base obtained in Conparative

[121] Exanple 1 (5 g) was dissolved in ethyl acetate (30

[122] n| ) EX et e0em bf‘zﬁNeCteﬁqi i@r helstﬁ litvl ufide ea‘t\/aﬁd moisture
ol ved i n water was t hen_ added

[123] dr oé9~70Amg &achsefi the mﬁ@lq ar?éd ﬁliosz?ﬁalﬁ et thsExpmpje, tlterféee buse and the

SOl e BF CHRPala1Of PRORDI¥S 1 &MDVAY iHRRAIGEd IRRIME S8R S sfored
Et hanol and diethyl ether were added to the residue to

predepihi ‘éC anwﬁiégo RH/sAfigr. |, #read Baugeks.i nge 96 sppple was

o RS B8 o R TSPy Ger PG o e

of by H¥LAa he mulmes sirhoaiizedaoitoe folsvasallable[1114]
[124]Content 91.4 % [115] 1H NWR (CD3CD): d 8.48 (s, 2H),

8.44 (s, IH), 7.95 (d, IH), 7.83 (m 3H), 7.50 (m
[125] 2H) Tablef3 (m 4H), 4.23 (s, 2H), 3.95 (d, 2H), 1.18

[126] (78 ’ S%a%ﬁy teg’[' rgslultg %r tﬁeHl)nal%%:la%ld 1[11%%073]a1t ocpfgjrﬁal{ﬂg t(i)\,/ 1ets Fr)e(ea gysleeand the

other salts under 40°C/75%RH (residual content, %).

Test Compound Week 1 Week 4 Week 8
Example Malzic acid monosalt 99.4 99.3 98.3
Comparative Free base 99.0 91.3 8.4
Example 1
Comparative Maleic acid trisalt 84.4 0.0 0.0
Example 2
Comparative p- I‘qluenesul fonic 96.5 71.0 -
Example 3 acid monosalt
Comparative p-Toluenesulfonic
Example 4 acid disalt 090 o -
Comparative |Methanesulfonic acid 507 0.0 0.0
Example 5 monosalt

[127]

[128] As seen from the results of Table 1, the maleic acid monosalt of formula (1) exhibits
superior heat stability to the corresponding free base and the other salts. The stability
results for the maleic acid monosalt and free base are depicted in Hgure 3.

[129]



3-r(ll-r(2-am no-9H purin-9-yl)methyl | cvcl opropyl } oxy)

nmet hyl | - 8. 8-di net hyl - 3. 7-di oxo-2.4.6-trioxa-3 |
wG2@kosgilanon- | -yl - pi val at e et hanesul f oni ¢ aci PCT/KR2008/000194

nonosalt [118] The free base obtained in Conparative

Exanple 1 (5 g) was dissolved in ethyl acetate (30

[130] Ni ) ExpbAaieas 2 Comparatiededt 2ol the sabfitdhnd&@Sheaf R4 moisture
hereto and thoroughl ydi ssolve ter stirrin

t

[131] mi x¥AbpBt J-rmg epch Qf%be ggleireastd magoselk of Bryhply, the g@@ begpe and the
ungaﬁg of @gf\i/\llg%qtl% E§'§fﬁ}'[31@s 6 & 17‘@@@ kntrddb&d el &ds \Qﬂdand stored at a
n- hexane re ad o the residue to pre |p|taea
\/\htetr@emtb}rstoa|60°CT hasfterelsen 2, idragd Sov el s sgash pampleiethe glass vial was

SO
?gl?ild‘gts gfr:c?m a gﬁ%ﬁ{ rgﬁ?t%ﬁ%%%?et%&y@&)ﬁ.@m%@%p 141 \gv)8 ag/g analyzed
of by RPLEL Hae esulks aabomaeiizedmoniosldwing TABE 2Cont ent
13290 % [120] 1H NMR (CDC 3) : d 8.60 (s, IH), 8.51
U321 s, 11, 5.63 (m 4H), 4.32 (s, oH), 4.00 (d, 2H),
[133]2. 97abl®2 2H), 1.29 (m 3H), 1.19 (s, 18H), 1.01 (m

11341 S b 1‘:6?\‘in RONR ol ] Dot e fige and the

eagtheOatd Mesorel(Rkiduachbsteadgsal t of_the Exanple t he
free base and the salts of Conparative Exanples 1 to 5

was| i ntroduced into a glasjs vial, an
4042 0C ang7&#5%RH - After 1.4 b (S ‘?‘M“ﬁ%ﬁrm of

each sanpl e vvas taken di ssokw&d; i h aveseb vent wadiost Ur € week g

f -t v ol ‘ TP o (111 1 £ and _—anal v iy
0 O u Il \('ﬁat CT 7 I VIV 3 aTo arjar yZoo Iy

HPL Ef‘ﬁ Fesult aéﬁcsziglurmarl%ge“d in the fof|l owong 98.2
Ta ot rLt:v’e)A LJ.CJI 1&b'e I r1f)a} Stab%lity test

resul E aﬁpel ne nEkebase aci|d noriosalt of forinul7@2(1), 12
it s—f h r—sal-ts—undet L%OQ)’?L:JD H

(resi é’kﬁratﬁ ﬁ@%thﬁgzﬁrf 7] [128] | As78&en from the -

resutds, g&gt TabE g b€l e g 4act tr nonosatit—of

for nutgaﬁ{pilév Et ‘B;ngﬁ)%sgy?)erl or heat|stability to the -

corresponding free base d the otner satts. The
[135]st ability results for the maleic acid nonosalt and
free base are depicted in Egure 3. [129][130]
[136] Expéhe nesnits ¢f Tabeoddamathiavibe nebtic &id oronbswl of fadpiula (L yexhibits

uper101e lat ?tngﬂltmEO el Co%respondmg free base and the other salts under high

temperature.

[137]

[138] Experiment 3: Solubility test at various pH

[139] 5~23 mg each of the maleic acid monosalt of the Example and the free base of Com-
parative Example 1 was placed into a glass bottle. 500 ul each of the various phosphate
buffer solution and phosphoric acid solution having a specific pH vaue was added
thereto. The glass bottle was placed in water to maintain a constant temperature of
25°C, and the mixture was stirred for 1.5 h. After filtration, the content in the filtrate
was analyzed by HPLC, and the pH of the solution was measured. The measured pH
values and the solubilities of the maleic acid monosalt and the free base are rep-
resented in the folowing Table 3.

[140]

[141] Table 3



[ 131] About 5-6 ng each of tje naleic acid nonosalt of
Exanple, the free base and the salts of Conparative

WE2@R088H37 6 to 7 was introduced into a gl ass VvPEI/KR2a008/000194

[142]

[143]
[144]

[145]
[146]

[147]
[148]

[149]

stored at a tenperature of 6Q0C . After 1 or 2, 4 and
8 weeks, each sanple in the glass vial was taken,

di spply nHéht%oﬁlﬁﬁt}f @R theThadibla&id Fhonosalt of formula (1) and the free base
tetrahydrofuran/water (1/1, v/v), and analyzed by
HP@GE/”‘%he results are summarized in the foflow ng
Tahle 2. [132] rrm Table 2 [134] Stability test

reaul tS%lJt%E mal ei ¢ &&p@PKonosal t | of CrepAwlize Frgmple 1
ity free base and t (Melgt had mpmbsadt) at | 600C ( (kSR Yo
content, 299 . [135] [136] TFhe results|of Tabl e 3®.show

t hat the3ngal erc jacrd nmonogg/t of formula (1) eghibits
supgerTor 4C:‘ stiabirtity 114 the—correspondi Ny Tiﬁe base
and—the-oth ts l_lnﬂlﬂ_tghl ah farmmaj-l_u-o

A2~ A Y arruaetd LB U 3II I.\’II’J\’ CUuUr s T.I.\J'

[ 138] Exr@PSrJ ment| 3 - Sol uBidity testlat variouSpH
[139] 5- 23 ng each of the nmaleic acid nonosalt of the
Exanpl e and the free base of Com parative Exanple 1
vvas E%L)@ﬁﬁl%ni I phdl'l : c%ﬁﬁa&ﬂeffl&& anﬁ%gt(m)mﬁﬂ{; Iaf fife hiRic acid
rous pno Ter sorutron and Horre aer g

sommm;umdmg_as&spem fic pH val ue vvas added t her et o.

(D &._

The ?ga]fc tBPetatmldeco\r’h'aS ﬁﬁﬁg‘ﬁd |tn water to maintain a
cons errperatu B]&U and the m xture was

St | Thetepagitis B. Grd3-préductig ¢dl llihe, eldpoh, ,,§N®.carshehy ed 4, Proc. Natl.

Sofid: Si-Ree PP SRS el i THED B Beedhva Nifaried

S OEwgle IMddi£$ ifefTek s§? tént@AGing 1VONBBS(Het@BYvinBSefuree 1%
base are I‘er? resented in the followi ng Table 3. [140]
8

[ 148\ MApnEbdigtiq-Aoitimyiqotisfan denetich AT fipg copeepigion was

Ml RhGr&CisOTREeS e @i \i/%r&llltﬁe(ﬂ ® C(ﬁﬂgeﬂcpetréa&&ﬁvﬁﬁ%psm and
(mg/ nl) [143% 144] Experi nent © Phar macol ogi ca

ef disgibuteddo &0 twell sukioplae isfa Cien@tw %x 0 Aeglg/wel. After 24 h, the

medium was changed and the compound treatment was carried out in intervals of 2
days by serialy diluting the free base of Comparative Example 1 and the maleic acid
monosalt of Example by three fold so that the final concentration was 50uM to 8nM in
200ul of medium. Every test samples were duplicated. After 8 days from the first drug
treatment, the culture medium was collected, and the cels were lysed by heating the
cels to 100°C for 10 min. In order to minimize the substances that interfere with the
DNA amplification reaction, the culture medium was diluted by ten fold using water.
The control group, cel culture medium which was not treated with the drug, was

treated in the same manner as the above.

2) Pharmacological effect determination: quantitative analysis using real-time PCR
reaction

The culture medium (6pl), which was pre-treated as the above, was added to
polymerase/buffered solution mixture [10mM Tris-HCI (pH 8.3), 50mM KClI, 200uM
dNTP, 200nM primiers, 200nM probe, 3mM MgCl,, 1 unit AmpliTag DNA
polymerase (Applied Bosystems, Foster City, CA)]. Using the rea-time PCR machine
(Rotor-gene 2000 Real-time Cycler: CORBETT Research.), 95°C reaction was



monosalt and free base [145]44l) Cel culture and
conpound treatnent [146] The hepatitis B virus
wo prosaisgisng eel |ine, HepG 22215 (M A. Shel s, PET/KRR008/000194

Proc. Natl. Acad. Sci. USA 84, 1005 (1987)), was

cultured in DVEM (Dul becco's Modified Eagle Medi a;

Li p&tokpebre! PEiiEShd GRABPIYROG: H% BBR(F5at/absBAvdciBn was

Serun), 1% ABAM (Anti biotic- Antimycotic) and '

Gefeeedted fo timss.el tei fhvarecersiscratdetctedrit RS prbyBRIHaHOR Eeaction.
[150]400ng/ m . The eels were cultured to confluency,

treated with trypsin, and distributed to 96 wel
[151] mi choPpCHETOTGTAdREIGHASCR 3 xamls’ L A CE/ATCAGKKIRYGPRAGA-3’

h, ' ) reat ment
eSO T BT T R S, bGEIERAIR  arg) I
di 5u6FAgV1ET € AEE AIXNETGE ACTISGGCAe BEKipl éPiligmdvas used as
thglleqﬁl ei c_acid,nmonosalt of Exanple by three fold so
th RES Y aP 0 8ncent rati on was 50nM to 8nMin 200n

[152] of nmedium Every test sanples were duplicated. After 8

days,fromthe first drug tre the cul ture medi um
11531 s Thp Py gepat siaEargeis SOHIER PG i G SHusle frj apesed by

eelfodabind HACNafi o vak@ oTitie subfecPifhgdle vathFdped t8 €hd Vildie of the

substances that interfere wth the DNA anplification

r eSfORRIS HNtreaRed with therdugread Binuiiag the staissigd pyesran FRIPY!

usicgdpNrldeSoftwe 1geNt rol group, eel culture nedi um

whi ch" was not treated with the drug, was treated in
[154]t he same manner as the above. [147] [148] 2)

Pha L . eterm nation: quantitative
[155] ana?gg?&'t&&élﬁgbet%f Gtord

S usl real -tinme PCR reaction [149] The
[156] cul €disevavedif thm drégivps dethinginedvas rqpredng éamesdivg, addmg 100l of 0.1

R T

20faailup forrf leats37°C0CkiM gpridEof BMIMIBinethyl Sulfimiide: Aigma),

Tag . | yrer.ase_ . i ed. Hosyst Foster City,
Catp i s H R ARP b e R T2t B Pt 6o
Re ke aduiriig tkeyatserbanésCGRBED hmResear ch. ), 950C reacti on
wasperformed for 3 mn, and then

[1571 950/ 20sec- 56/ 30sec- 85C/ 20sec reacti on was r epeat ed

[158] 45 EORSd Ahe vilRe recHs Eee Vae FElRgILdiveEx8RRE 1 and the maleic
pol ynmeri zatign reaction, [150] [151] 5' - TCAGCTCTGI .
ATEEEmORerltpt thegfpntple ohiened BonnberAeSTsA@ALiment are represented in

the folowing Table 4.
[159]
[160] Table 4
Test Compound ECso (uUM) CCso (uM)
Free base of Comparative 1.1 +0.1 7.9+3.0
Example 1
Maleic acid monosalt of 1.2+0.3 6.8+2.4
Example |

[161]

[162] As can be seen from the results of Table 4, the in vitro test of intracelular pharma-
cological activity showed that both the free base of Comparative Example 1 and the
maleic acid monosalt of Example exhibit similar activity (about 1 m M) and cyto-

toxicity (about 7 m M).



(Genotech) were used as 5' pyjner and 3' priner,
respectively, and
W 2608085 CCTCACCATACTGCACTCAGGCAA- BHQ | - S ( PPOT/B®R008/000194
was used as the fluorescence probe. [152] [153] The
automatically cal cul ated anmount of HBV DNA in the
[163] Sampl e was anal yzed by cal culating the relative value
of the subject sanple with respect to the value of the
[164] sanﬁNBUﬁ:ﬁéléét AFPLICABIRETY ug, and by using the
[165]Statistical program PRI SM (G aphPad Software, Inc.).
[154] [155] 3) Cytotoxicity Determ nation [156] CC50
[166] val ae[({df[(iiﬁeni@rr -Pid- peis-Schdinaethy ey lobsopy Biosyinmghtl h8.8-dimethyl-3,7-

?r azo’ um r om}\ﬁﬁI éﬁm angf)l ]It ‘Lﬁeﬂte?@?%@gf;dq@%&éﬁtﬁ Lﬁg present

r emlvdmtﬂ)nf show2 ekcedent370OETY adidi n@lsltmahd béat BMB@aintains a constant

(Di hyl f oxi na di,ssol vi the re

i ST by B oy B PG r S REGst Blfoat G5 g nih
mequedityl ofghd fvgivabsgedianof tat pHadBacemicd ddipoditddSior BEegevention or
and CC50 values_.far the fr as f. arative

B TR A RGO S10 SETAY B AL A ECRI OHE g ppiod of
obtimened fromthe above experinent are represented in
the foflowing Table 4. [159] [160] Table 4 [161] [162]

As can be seen fromthe results of Table 4, the in

vitro test of intracellular pharma col ogical activity
showed that both the free base of Conparative Exanple

1 and the maleic acid nonosalt of Exanple exhibit

simlar activity (about 1Im M and cyto toxicity (about
7 mM.[163] [164] | NDUSTRI AL APPLI CABI LI TY [ 165]



[1]

[2]

[3]

[4]

[5]

[6]
[7]

[166] 3-[({ _ 15
| -[(2-am no-9H purin-9-yl) et hyl ] cycbpropyl } oxy) net hyl

wQ 2@88sslumet hyl - 3, 7- di oxo-2, 4, 6-trioxa-3 PCT/KR2008/000194

| 5- phosphanon- 1| -yl -pi val ate mal ei ¢ acid nonosalt of

t he present invention shows excellent stability under

noi sture and heat and nai Ie a constant solubility

at different pH | evels. m%ﬁiﬁe t he present

inventjon can maintain high quality of the active

i ngredi'ent of the pharnaceutical conposition for the

pr event3-ié ol -62-amisaOhemuingt-yNinethlyl [ yopeenyb sy metbil | &#s3-dimethyl-
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