Speci fication Anticancer Agent Technical Field
[0001] The present invention relates to a drug
contai ning a sugar-chol estanol conpound as an active
ingredient. Background Art [0002] A
sugar - chol est anol conpound, in which GlcNAc- Gl -,
GlcNAc-@&l -d c-, Fuc-Gl-, Gl-Gc-, or Gal- is

binding to chol estanol shaviirgac3ahurat ed
car bon-carbon double bond in the B ring of

chol esterol, exhibits an excellent antitunor activity
(see Patent Docunents 1, 2, and 3). [0003] Mbst of

such sugar - chol est anol p,gorPounss £oiysd sting of  at
| east two sugar-chain noieties exhibit antitunor

activities. However, these conpounds require a
conplicated process for synthesis and a higher
TReAdYekiORie@gt as the nunber of sugar-chain noieties

i ncreases. Meanwhile, a sugar-chol estanol conpound

haw o jgal act ose as a single sugar noiety has been
reported so far, but its activity has still been
unsatrhef gekeent Futtherionr eeclbiiese tsugaBrobokesitanoling a

Al'i conpounds share the sane problemin that they are
sgeaerahbyeswahel - togpbuhbeas| BA04ktivel Engredient.
Background Art

[0002]

A sugar-cholestanol compound, in which GlcNAc-Gal-,
GlcNAc-Gal-Glc-, Fuc-Gal-, Gal-Glc-, or Gal- is binding to
cholestanol having a saturated carbon-carbon double bond in
the B ring of cholesterol, exhibits an excellent antitumor
activity (see Patent Documents 1, 2, and 3).

[0003]

Most of such sugar-cholestanol compounds consisting of
at least two sugar-chain moieties exhibit antitumor
activities. However, these compounds require a complicated
process for synthesis and a higher production cost as the
number of sugar-chain moieties increases. Meanwhile, a
sugar-cholestanol compound having galactose as a single sugar
moiety has been reported so far, but its activity has still
been unsatisfactory. Furthermore, those sugar-cholestanol
compounds share the same problem in that they are generally

water-insoluble.

[0004]



Thus there has been a grow ng denmand for a new sugar -
chol est anol conpound which has a snmal|l nunber of short
sugar chain noieties, exhibits enough anticancer
activity, and is excellent in solubility. [00051 A
chol est anol conmpound havi ng N-acetyl - D-gl ucosam ne

(A cNAc) as a sugar-chain noiety is a known conpound

(see TNt thlDPEENt Yrobidy RRu=eROHor@S it sugar-
been made to its bioactivity. [Patent Docunent 1]

ch1A=EEnGA5 %dmpbRake i 1PoC Wiy Z2hadR- AudRee- £¥168ort sugar
[ Pat ent Docunent 3] WO 2005/007172 panphl et

chiam- Ratiert eBocemAbitk Shidfic®s -0 ivhekerdsctRatity, and is
CXXXXV. Synthesis of conjugated chol esterol and

eselleshanahs so1(b979ky .27 (8), 1926-31. Disclosure of
the I nvention Problens to be Sol ved by the Invention

[ 00O®dsAn obj ect of the present invention is to

provi de a sugar-chol estanol conpound whi ch can be

readis yheyeishasiod edompamichdMiae nex -kicks y3atD-sflagioakynine
antitunor activity. Means for Solving the Probl ens
(BQe8ZEL) | asaaseggarebnbesat abaktynasaat khotwar caspountly (see
is recognized about either its sugar-chain noiety or
NohebestanobDoctmertylaf blik, nsorktperenhbseyetr bekenr madk to
sugar -chol estanol is essential for expression of
iaatbtoaotiattiyvity. But it 2

[Patent Document 1] JP-A-11-60592

[Patent Document 2] JP-A-2000-191685

[Patent Document 3] WO 2005/007172 pamphlet

[Non-Patent Document 1] Studies on steroids. Part
CXXXXV. Synthesis of conjugated cholesterol and cholestanols.
(1979), 27 (8), 1926-31.

Disclosure of the Invention
Problems to be Solved by the Invention
[0006]

An object of the present invention is to provide a
sugar-cholestanol compound which can be readily synthesized,
and which exhibits satisfactory antitumor activity.

Means for Solving the Problems
[0007]

In a sugar-cholestanol, no antitumor activity is

recognized about either its sugar-chain moiety or cholestanol

moiety at all, so the entire structure of sugar-cholestanol

is essential for expression of antitumor activity. But it



has been extrenely difficult to deduce the nunber or
type of sugar-chain noieties fromthe correl ated
structure. Under such a circunstance, the present

i nventors have found that a chol estanol conpound
represented by the bel owdescribed fornmula (1), which
has G cNAc as a single sugar noiety, exhibits a

hsle PR RBithichny Aty tagd) RRlgueNedle e@hber or type of
grom h. The presént inventors have also found that the

stldeleshanel meqepaerd fraheRnen cdrirenael atenekadext rifder
i ncl usi on conpl exation or a |iposomal preparation, can

sQver eore rchgisdaaweacknat briekehablievied tiorsohulel Fbyind that a
and that this conmpound I's nuch nore effective in

chespeetnofl thepoahar eephrtkentddasti thiy bel 8008kst@ibed
[ 0010] Accordingly, the present invention provides the

fbemuow ng) , l1yhAghahbCanesncagent edhbaeniclgaramodbty,
active ingredient, a chol estanol conpound represented

ekyiibhes bokkewhagihatBlukar{lhctlikilyH3dGaiHsCHcEH3erChell
CH3 {1) O dcNAc H or a cyclodextrin inclusion
geowphexarh®nprosdmat nmgertiters chapeousitlso found that the
cholestanol compound, when in a form of a cyclodextrin
inclusion complexation or a liposomal preparation, can
overcome the drawback attributable to insolubility, and that
this compound is much more effective in respect of the
aforementioned activity.
[0008] to [0010]

Accordingly, the present invention provides the
following.

1) An anticancer agent containing, as an active
ingredient, a cholestanol compound represented by the

following formula (1):

[F1]

HsC. H

CH CHs

o (1)
GlcNAc”

T---

or a cyclodextrin inclusion complexation containing the

compound.



3 2) Aliposomal fornulation containing the

chol estanol conpound. 3) A cycl odextrin inclusion
conpl exati on containing the chol estanol conpound. 4)
Use of the chol estanol conmpound or a cyclodextrin

i ncl usi on conpl exati on contai ning the conpound for
produci ng an anticancer agent. 5) A nethod for

preventimng iYoddnRAtl ifREneARGelon AR 8@ Rholestanol
conprising adm nistration of the chol estanol conpound

compdug¥c! odextrin inclusion conpl exation containing
the conpound. Effects of the Invention [0011] The

chol est anelyaHRe4Ad N0 Nk & SRS MY RPN containing the
exhi bits excellent antitunor effects, and can be

cheddik¥nosyebhesuzagd as conpared with the case of a
conventional sugar-chol estanol conpound. Therefore,

the eholgst @folheCempaerE 2061t henpicReRNod BYeRiilodexsrin
useful as a drug for preventing or treating cancer. A
iaytlhiedext omplagkdsbancofeaphexat tee ebmbbpasomBl producing
formul ati on containing the cholestanol conpound

aaxhhbitanexeebbent .sol ubility, and is remarkably
effective in that the conmpound exhibits anticancer

acti g)t 3. mBehbdMide peeveattyigngrOttreblié ngnvenciean
[ 00121 The chol estanol conpound of the present
chaveaaténhzedwhiychompraskngwadnaonpetrdtisaeolonhPatbniestanol

Docunent 1), can be
compound or a cyclodextrin inclusion complexation containing

the compound.
Effects of the Invention
[0011]

The cholestanol compound of the present invention
exhibits excellent antitumor effects, and can be readily
synthesized as compared with the case of a conventional
sugar-cholestanol compound. Therefore, the cholestanol
compound of the present invention is useful as a drug for
preventing or treating cancer. A cyclodextrin inclusion
complexation or liposomal formulation containing the
cholestanol compound exhibits excellent solubility, and is
remarkably effective in that the compound exhibits anticancer
activity.

Best Mode for Carrying Out the Invention
[0012]
The cholestanol compound of the present invention,

which is a known compound (see Non-Patent Document 1), can be



4 produced by, for exanple, the follow ng nethod.
[0013] [F2] e OAcCO DO AcO O O EtSH AcACNPht h HO
AceeV'NPht h NCH2C120 NeOTf, NS4A A NPhth QAc 121c
CH2Cl 2 OAc 131 11 H2NCH2CH2NH2 NOR 12M cat. NaO61le
21 AC20, cat. OWAP ~C. ~ ClkCl12i 1eOH Pyridine O AcA H
0 0 AcO"" NHAC ~NHAc OAc OH II1l 41 0 al [0014]
peRRRiddCc & Y fdheschpliest amel reanRanit efettlerr.present
i nvention can be produced from

4- ned hoxyphenyl -3, 4,6-tri -O

acetyl - 2- deoxy- 2- pht hal i m do- ( 3- D- gl ucopyr anosi de

t hroygiz)f our steps (see the bel ow descri bed
Production Exanple). [0015] The sugar-chain noiety of
the chol estanol conpound of the present invention is

prefer%l y G cNAc(3-. Therefore

aet” N0 est aco Yy SE HO o
ANNPMh T L MU
CHaCl OAc MeQTf, MS4A Acl NPhth

0A CHaCl
¢ @ 2l Ohe

&)

1) HNCHCHH
n-BOOK, - 150°C cat. NalMe

2DAczl cat. DMAP CHzCtoMeOH

Pyridine
AcO 00 . 0.0
Ac0™ Y “NHAc mum

OAc
@ 0

{ia)

[0014]

Specifically, the cholestanol compound of the present
invention can be produced from 4-methoxyphenyl-3,4,6-tri-O-
acetyl-2-deoxy-2-phthalimido-pB-D-glucopyranoside through four
steps (see the below-described Production Example) .

[0015]

The sugar-chain moiety of the cholestanol compound of
the present invention is preferably GlcNAcB-. Therefore, the
cholestanol compound of the present invention is preferably
5-a-cholestan-3B-yl-2-acetamido-2-deoxy-p-D-glucopyranoside
(1a) .

[0016]

The cholestanol compound of the present invention can
be readily included in a cyclodextrin compound or a
derivative thereof to form a complex. Cyclodextrin is not

necessarily adapted to all insoluble compounds, since,



chol estanol conmpound of the present invention is
preferably 5-a-chole Stan-3(3 yl-2 acetam do 2 deoxy
(3-D gl ucopyranoside (1a). [0016] The chol estano
conmpound of the present invention can be readily
included in a cycl odextrin conmpound or a derivative
thereof to forma conplex. Cyclodextrin is not

JRRRISAD 1Y, TR P A la 17RAI08:& YGRS G Nee,
5 conceivably, formation of a cyclodextrin inclusion

&&?ﬂl'e@é%tiid?ﬁ i A rfRalRd Y tike Sike Af A Qe molecule to

mol ecule to be included, 'the van der \Waal's

vehtigicadideer) helaeam (e gkl ARG MNGbetween the guest
cycl odextrin, or the hydrogen bondi ng between the

i @i 180 e o8 Al chyreHi O Y lo O ke SyRfr oeel etifgN between
However, cyclodextrin can form a good inclusion

teenplextWindl ecuhe ehel estaasl 1ComRRd 0¥ e Jaegenth.
i nvention. Exanples of the cyclodextrin enployed for

HbeereR] theloeesdtedexicann flofel 8sigeddcameliexdlomrRd@iplex with
the present invention include cyclodextrin conpounds

theckhas eatayellodexibund 03- t&¥Clbedexht Lnvand ion.
y-cycl odextrin; and cyclodextrin derivatives such as

met hgkamdlexcloadetier icyclddexdraxy pi@lyyedB-for forming the
cycl odextrin, nonoacetyl-(3-cycl odextrin, and
cehypderxypnopylkiupdioycbodeibkaniotf ofhehe, present invention
2- hydr oxypropyl - (3-cycl odextrin is preferred for
inbladai egeilspeatednsebupblihtiy. sl100138k oTk€clodextrin, B-
cycl odextrin inclusion conplexation can be prepared

cyblodghtrinr exanp!eyclddetiorlom NHgd péPebotieRt ran
appropriate
derivatives such as methyl-B-cyclodextrin, 2-hydroxypropyl-f-
cyclodextrin, monoacetyl-f-cyclodextrin, and 2-hydroxypropyl-
y-cyclodextrin. Of these, 2-hydroxypropyl-P-cyclodextrin is
preferred for obtaining improved solubility.
[0017]

The cyclodextrin inclusion complexation can be prepared
through, for example, the following procedure: an appropriate
aqueous solution (e.g., 20 to 40%) of a cyclodextrin compound
or a derivative thereof is prepared, and the cholestanol
compound'of the present invention is added to the aqueous
solution, followed by stirring of the resultant mixture.

[0018]

No particular limitation is imposed on the amount of

the cholestanol compound to be added, so long as the

cholestanol compound can form an inclusion complex with

cyclodextrin. The amount is generally 1 to 50 mass%,



aqueous solution (e.g., 20 to 40% of a cyclodextrin
conpound or a derivative thereof is prepared, and the
chol estanol conpound of the present invention is
added to the aqueous solution, followed by stirring
of the resultant m xture. [0018] No particul ar
[imtation is inposed on the anmount of the

8810 HeRPA¥Nd J AREtad%ehass@ | ONg as the
chol est anol conpound can form an inclusion conpl ex
W tho1eycl odextrin. The amount is generally 1 to 50
mass% 6 preferably about 10 to about 30 mass%
[ 001%iheThRutshUrinidTRE, CMABGX T 11 dIRE b Hdmplexation is
conpl exation is readily soluble in water, and
reherakoke1exhiehiihs wakeref beet $heebifosierbdny Pit aviit® effects
The cycl odextrin inclusion conplexation is also

X AALAGRQUS ni Rritlat TheCaPcDEa&REE 8R! YneYakuahedohplexation
an in vitro test system [0020] A |liposoma

ikoenebatoanpagRaned ihr emathe tChaheskanell i sgpaRpesaduated in
the present invention can be efficiently delivered to

ad St iwher eekhesokteat.s of the conpound are to be
exhi bited. The |iposomal fornulation can also be

refoadd]y evaluated in an in vitro test system The

i posonmal fornulation preferably contains the

chol astapokomatpdviaudbitibe ptepemtd mWrent ithe, cholestanol

menbrane conponent, and an aliphatic or aromatic
campoend Thé aheuptespénthénchakeshanah benpddtdiently

contained in the |I|iposomal fornulationis 0.3 to 2.0
debiyepeéf evabl yibe8where the effects of the compound are to
be exhibited. The liposomal formulation can also be reliably
evaluated in an in vitro test system.

The liposomal formulation preferably contains the
cholestanol compound of the present invention, a membrane
component, and an aliphatic or aromatic amine.

The amount of the cholestanol compound contained in the
liposomal formulation is 0.3 to 2.0 mol, preferably 0.8 to
1.5 mol, on the basis of 1 mol of the membrane component.

[0021]

Examples of the membrane component include
phospholipids. Phospholipids which are preferably employed
include naturally occurring and synthesized phospholipids
such as phosphatidylcholine, phosphatidylethanolamine,
phosphatidylserine, phosphatidylinositol, and phosphatidic

acid; mixtures of these phospholipids; and processed

naturally occurring phospholipids such as aqueous lecithin.



1.5 nol, on the basis of 1 nol of the nmenbrane
conponent. [0021] Exanpl es of the nenbrane conponent
i ncl ude phosphol i pids. Phospholipids which are
preferably enployed include naturally occurring and
synt hesi zed phosphol i pids such as
phosphati dyl chol i ne, phosphati dyl et hanol ami ne,

phosgﬁg g£§§{ia _dﬂﬂ%ﬂﬂ%ﬂdﬁ%ﬂh %g%bk&h f@ﬂ%llne (DPPC) ,

nt Xt ur es spho |p|ds

wH&HPHAC S @@.@spﬂ&ﬁ:‘iﬁ%'l'c}‘loqgﬁ@:r E:b&@ol&ﬁ@spﬁ@ eRpbdSysdch
as aqueous lecithin. 7 Mire preferably, |a

di pgdm t oyl phosphati dyl choli ne (DPPC), which is a
phosphati dyl chol i ne conpound, is enployed. [0022] The

al i phadel @10pbhataBidC 3B iics sgamer alsl yeakded 1ko0ldded for
positively charging the surface of a |ipid nenbrane.

pbsafplesyoththRgias Reet @ub€ardded anchpda akiphahiet
am nes such as stearyl am ne and ol eyl am ne; and
ExbopatsCodntnesamtial tasbkl uasedeehhylidel B@iphatic amines
Particularly, stearylamne is preferably enpl oyed.
stba apoubtaei/lahenantnd eostabnedel; Nahleakrbpasdrabmines such
fornmulation is 0.04 to 0.15 nol, preferably 0.1 to
aB. thuovkneeohylhmihasi spaftidcuDdrDf, tdiecaepbimive is
conponent (phospholipid). [0023] |If necessary, the
pkepesaniy &aphuyadi.on may contain, in addition to the
af orenenti oned conponents, a nenbrane structure
st abThezemosuthods tbkobaesher abntaihatit ynache, laposomal

di acetyl phosphate.
formulation is 0.04 to 0.15 mol, preferably 0.1 to 0.15 mol,
on the basis of 1 mol of the membrane component
(phospholipid) .
[0023]

If necessary, the liposomal formulation may contain, in
addition to the aforementioned components, a membrane
structure stabilizer such as cholesterol, a fatty acid, or
diacetyl phosphate.

[0024]

The aqueous solution employed for dispersing the
membrane component is preferably water, saline, a buffer, an
aqueous solution of a sugar, or a mixture thereof. The
buffer to be employed is preferably an organic or inorganic
buffer which has buffering action in the vicinity of the
hydrogen ion concentration of body fluids. For example, a

phosphate buffer can be employed.

[0025]



[0024] The aqueous sol ution enpl oyed for dispersing

the nenbrane conponent is preferably water, saline, a

buffer, an aqueous solution of a sugar, or a mxture

thereof. The buffer to be enployed is preferably an

organic or inorganic buffer which has buffering

action in the vicinity of the hydrogen ion

conceyy f | i .or; an thod f

phosp ?%’ gﬁrggg¥%%ag&% oﬁg lHF%%%E]%n © method tor
EEEEH EhE'ﬁFF@EbﬁQl'% EHHQ§%QOQD BR@ Eﬁ%h@grﬁﬁﬁatlon can

pari ng the posonmnal £or mui ation,
bteo Pabat-an £ fRBughe sPLeRaLed 1 I dg%%@d Y For example,
en% o%ed nmet hod ugFo? g%anple Sh I?%bsona oF P

tEQrﬁHb@EbﬂQlC§BrgﬁlQE§Bﬁr@QntBEOBQQpBQ@d”EBPGQgh the method
described in JP-A-57-82310, JP-A-60-

dégcélégd5§ﬁlﬁp A95758é3ié78§ﬁhAJEUA1é1i6723§rA 60-58915, JP-
JP-A-4-29925 or JP-A-9-87168, the method descri bed

aln-Meyhods gb-Biechenbesl A@ahyaL§9©i988br3§p AP9387168, the
or the nethod described in "Li posone” (Nankodo). Next

mthbabgedescrbfesdnavptnegdure £9bcRERRARENANAlysis (1988) 33,
|'i posomal formulation fromthe chol estanol conpound of

pt Be7, pbesent mevRBHI @8sct98261linFht.shb¥oma@n QREARLEO) .
solvent and water are added to and mxed with the

chol gskanel1topposadcefbkieappeseatiuirav €6ki prepadiyigob
the af orenenti oned nenbrane conponents, and an

1apopbail cf Frmal £PBbH Cf bk NEhe abHoS8B8AVENEbYPOIARG of the
organic solvent is conpletely renoved by neans of a

protany Bveagotbdber or a simlar apparatus, foll owed by
renoval of water
[0026]

Firstly, an organic solvent and water are added to and
mixed with the cholestanol compound of the present invention,
any of the aforementioned membrane components, and an
aliphatic or aromatic amine, and subsequently the organic
solvent is completely removed by means of a rotary evaporator
or a similar apparatus, followed by removal of water.

[0027]

The mixing proportions of the membrane component, the
alkylamine, and the cholestanol compound may be, for example,
52 : 8 : 20 (by mole). However, so long as the mixing
proportions do not deviate significantly therefrom, no
particular problems would arise. When the mixing proportion
of the cholestanol compound is low, 1f necessary, a membrane
structure stabilizer such as cholesterol may be added.

However, when the mixing proportion of the cholestanol



[00271 The m xing proportions of the nenbrane
conponent, the alkylam ne, and the chol estano
compound may be, for exanple, 52 : 8 : 20 (by nvole).
However, so long as the m xing proportions do not
deviate significantly therefrom no particul ar

probl ens woul d arise. When the m xi ng proportion of

ctoh’r%gcﬁll?ﬁ e 1 h,%ﬁ&%ﬁ@m{ S QlicH %%&%%éﬁ%y stFucture
e cho

rane structure stabilizer such as esterol my

sheradded., iQOW%%ehec@%%Brﬁﬂ§'q%égg%FHLODOVtion of the

chol estanol 9 conpound i1s hi'gh, tion of such a
mepbgape structure stabilizer is not necessarily
required. [0028] No particular limtation is inposed

on the Ha8aNic1a30hUeAkakA R @R RGd 88 kR0 A%ddic

is a volatile organic solvent which is insolublen

swateht Eé@%@léﬁpgg the QBQQBE%'a%pHEeE% whi;eh o#8Y b@rganic
enpl oyed i ncl ude cKIoroforn1 chl or omret hane, benzene,

sendehexang chl RsCoRshdabati R Qhte30l UBkdidYes 8Bf the organic
organi ¢ sol vent having relatively high polarity

sbevent @hRaROha9r bBEERBNBY AT IRGRPRhIBEbELEhY
added to such a water-1nsol uble solvent, and the thus-

chlepamnedhaheanbenseh¥enbnfl xetb@cBYIRECIPl Qyedeidh of
particular limtation is inposed on the m xing

spLapoLttonsaaf o;:?ﬁﬁi@f ganiensOhueAhgnirsl HE evang waber,
so long as a uniform solvent mxture i s obtained.

pb0829ty lB8.Hhe eaRenvhesre watBanbs)asde¢dbéoappropriately
preparation of the 1|iposomal formulation, renoval of
addé@rtbssgenesavbyecaths®luble solvent, and the thus-
prepared organic solvent mixture may be employed. No
particular limitation is imposed on the mixing proportions of
the organic solvent mixture and water, so long as a uniform

solvent mixture is obtained.

[0029]

In the case where water is added for preparation of the
liposomal formulation, removal of water is generally carried
out through freeze-drying. However, removal of water is not
necessarily performed through freeze-drying, and may be
performed through drying in a reduced-pressure desiccator.
After removal of water, the aforementioned aqueous solution
for dispersion is added, followed by shaking by means of, for

example, a Vortex mixer, to thereby form the liposomal

formulation.
[0030]

Liposomes having a uniform particle size can be

10



out through freeze-dryi ng. However, renoval of water
is not necessarily performed through freeze-drying,
and may be perforned through drying in a

reduced- pressure desiccator. After renoval of water,
t he af orenenti oned aqueous solution for dispersionis
added, followed by shaking by neans of, for exanple,

8 ] t for '
o VAR VIR L Nl 1 Ahe dohAes e cnent
BHAIGI R 228 e Sy TR PIERA ed HC{FOQ@ bherf?ane filter,

exanpl e, ultrasonic treatnent, e usi on treatnent by

tPRAMSHt B PHNS BB aNGH oy rd HeRURN b ¥ rBaNE ier,
of a high-pressure injectiron“enul sifier,” or

O IR B FUGHH @3Bt SMBEET 1LEPP$BBBOMme

particles can be prepared by, for exanple, performng

pakiR3QR G oty Rt g%@bafrga By, OGP RKIaaEH 1S, ?e'iﬁforﬂi%
particle size of |iposones is preferably 40 nmto 300

unFra Eog icheheskarak ¢emPaundnef Jehe dor eFerlinenvenheoparticle
can be enployed in the form "in addition to the

saker eFentieRethes! iBOpeBEL rhoIRULAt nANtcoBod wariety of
stabilizers, and the stabilizer formvaries in

r espamge dhe 12 sdesdde cohapiund ke terpavednt AeIHNtidH can
descri bed bel ow i n Exanpl es, the chol estanol conpound

pef einpeopeasent thavEBEnONinaadychkadexto khienalfosement ioned
conpl exati on contai ning the chol estanol conmpound, and
lapokbpasomelmboeaubatl i 68 aokbalivicygofhetabdaleskargl and the
conpound (hereinafter these may be collectively
stebeltiedrt dogm Vhbees in response to a dosage form to be
employed.
[0031]

As described below in Examples, the cholestanol
compound of the present invention, a cyclodextrin inclusion
complexation containing the cholestanol compound, and a
liposomal formulation containing the cholestanol compound
(hereinafter these may be collectively referred to as "the
cholestanol compound, etc.") exhibit much stronger cell
proliferation inhibitory effect, as compared with the case of
a cholestanol compound having a sugar-chain moiety formed of
GlcNAc-Gal- or Gal-. Therefore, a formulation containing, as
an active ingredient, the cholestanol compound of the present
invention is useful as a drug for preventing or treating
cancer.

The dosage form of the anticancer agent of the present

invention can be appropriately determined in consideration of

11



chol est anol conpound, etc.") exhibit nmuch stronger
cell proliferation inhibitory effect, as conpared
with the case of a chol estanol conpound having a
sugar-chain noiety formed of dcNAc-Gal- or Gal-.
Therefore, a formulation containing, as an active
i ngredi ent, the chol estanol conpound of the present

HHY P At %%etféjlﬂqx:%g%s%ﬁfég:af utﬁrce:fﬁfgﬂcf& Ol'so long as an

treating cancer. age form of ant i cancer

R of %Iprﬁgﬁa&ag e bl 0 108, Re ARy HYrdld! ¥he

determned 1 n consideration of 11°the treatnent site

195 ddina NG ARRULIG RUMROSSE S 1@ AS 1Ak RA#diddnt@r agent
ich 1npedes the stability of 'thé formof the

iehPRROTR L WA R, ¥ Qatholdle AReABICproduct,

agent nmay be in any dosage formof, for exanple, a

RPEHOHAUHIRAUGE sudbd iRt @ AntHRRAS! WY a dAtch, each
oi ntnent, and a patch, each of which can be produced

JENK@UGH 2 a60Me Ririeiledl @M | QN coiRidRd JHRAWE dreulation
those skilled in the art. [0032] A peroral solid

mREPC tenfmd to @hoall @td1ac@0atednet ablet, a granul e,
a powder, or a capsule) can be prepared by adding, to

t hppedw] est anol conpound, etc. of the present
i nvention, an excipient and, if necessary, an additive

sucha aerarhilngerlid ptcshiiteqlealg.Ng :AGRMMLetd a coated
| ubricant, a coloring agent, a flavoring agent, or a
tdeoder agt grhaulleyed bywdewst eraky cppetasyi kgn beeprepared by
additive to be enployed may be an additive which is
aganegal by wbedchblebeaabll. chxpapheas eftct.hef ehel present

i nclude | actose, sucrose, sodiumchloride, glucose,
iatranchpncabai ercdptibanated, kadl necemisargcr pst alddiing ve such
cel | ul ose,
as a binder, a disintegrating agent, a lubricant, a coloring
agent, a flavoring agent, or a deodorant, followed by
customary processing. The additive to be employed may be an
additive which is generally used in the art. Examples of the
excipient include lactose, sucrose, sodium chloride, glucose,
starch, calcium carbonate, kaolin, microcrystalline cellulose,
and silicic acid. Examples of the binder include water,
ethanol, propanol, simple syrup, liquid glucose, liquid
starch, liquid gelatin, carboxymethyl cellulose,
hydroxypropyl cellulose, hydroxypropyl starch, methyl
cellulose, ethyl cellulose, shellac, calcium phosphate, and
polyvinyl pyrrolidone. Examples of the disintegrating agent
include dry starch, sodium alginate, agar powder, sodium

hydrogencarbonate, calcium carbonate, sodium lauryl sulfate,

monoglyceride stearate, and lactose. Examples of the

12



and silicic acid. Exanples of the binder include
water, | ethanol, propanol, sinple syrup, liquid
glucose, liquid starch, liquid gelatin, carboxymnethyl
cel lul ose, hydroxypropyl cellul ose, hydroxypropyl
starch, nethyl cellulose, ethyl cellul ose, shellac,
calciun1phosphate and pol yvinyl pyrrolidone.

1 %q% %% 9 cl%%. gﬁﬁﬂ#ﬁ%rakﬁﬂ% a%g%%rlbn%cqgs gﬁ%s, borax,

arc sodr um a agar

ARSI S LR POLE RO LY e
Lex of the oo oo | ric acid.
%@ﬁ@ CSyBHeHS o resp sy el i Mg wets

?@%yylene gl ycol . Exanples of the flavoring agent
|nc sucrose, orange peel, citric acid, and

tarta utl(%ﬁﬂ%?%)fgdwtor@ g1 au %e%%iﬂso(l%tqon a

a pero syrup, or —an elixir) can

s%%ﬁ?ar%@ Qﬁ QQQR@QO tQnt be p?@?a?%ba% a@%ﬁ%@un@o ehe.

he present | nventi on, avori ng agent,

cﬁBﬁE%Ean@lSEQbeh%%r'e@cdeggokﬂ@tpr%%ehﬁelnkb%%aon, a
'owed by cuStonmary processing. The flavoring agent

f&QVB%lﬁgpbgéﬁé fgfbh@&%rprapéeath&zgﬁv he gaByocebntheor the
af orenenti oned ones. Exanpl es of the buf fer include

18Rdi urb1eblkat 8y Exarphasyobrbbesstabi.| l'?ﬁé Fnglydeng agent
tragacanth, gum arabi, and gelatin. [00341 An

tbnbécémﬁmoﬁédgforatﬁﬂgcﬁkéﬁ§9éﬁlbﬁl@é&l%@,a@@ of the

I ntranmuscu I njection, or an I ntravenous I Nnj ect i on)
a€d8PeR€ntioned ones. Examples of the buffer include sodium
citrate. Examples of the stabilizer include tragacanth, gum

arabi, and gelatin.

[0034]

An injection (e.g., a subcutaneous injection, an
intramuscular injection, or an intravenous injection) can be
prepared by adding, to the cholestanol compound, etc. of the
present invention, a pH-adjusting agent, a buffer, a
stabilizer, an isotonizing agent, a local anesthetic agent,
or the like, followed by customary processing. Examples of
the pH-adjusting agent and the buffer employed for this
preparation include sodium citrate, sodium acetate, and
sodium phosphate. Examples of the stabilizer include sodium
pyrosulfite, EDTA, thioglycolic acid, and thiolactic acid.
Examples of the local anesthetic agent include procaine
hydrochloride and lidocaine hydrochloride. Examples of the

isotonizing agent include sodium chloride and glucose.

13



prepared by adding, to the chol estanol conpound, etc.
of the present invention, a pH adjusting agent, a
buffer, a stabilizer, an isotonizing agent, a |ocal
anesthetic agent, or the like, followed by customary
processi ng. Exanples of the pH adjusting agent and
the buffer enployed for this preparation include

sogl itrate, sodium acetate, and sodi um phosphate.
Exanpl es of the stabilizer include sodi um

pyroﬁy%é§gﬁsiﬁg c%%i%%L?gﬁﬂa%eﬁpk@’aﬁﬁgnbhiQkﬁ%%bc

aci d. npl es of the anest hétic agént include

cRBQ%@kB%olhﬁghg%ﬂhaﬁi@%g@ﬂ@f'E@%C?EB%eBXd&ﬁQEhﬁﬁbﬁe-a
Exanpl es of th I sotoni zi ng agent include sodi um

cahkori-deand gLuseesard8 ibA0RAbwn i BUPRES KON Y sG2h Be
prepared by adding, "'to the chol estanol conpound, etc.

p@ﬁy&ﬁﬁy@éﬁéeEﬁyEBY?nHEBBliﬁ, edtbhebut@erdr g fatty acid
preparation known in the art, such as polyethyl ene

tgHMQ?EerH§€9|bﬂd,CQ§0ﬁeEHEE§&y,Oé tatkt¥cashd such as Tween
triglyceride, and, if necessary, a surfactant such as

(TugeBtetea0tshabRE k) adesan kiedf Bl ewsdohyroupt-oraEging .
processing. [0036] An ointnment is prepared by m xing,

t hropeghy a customary techni que, the chol estanol

conpound, etc. of the present invention with, if

necegsabyntaegenesabkyparpbioyedmasdinti, vehrsugh ascastomary
base, a stabilizer, a humectant, or a preservative.

t&xanpies, othehehbasetanel udempogudd patcaf bEnthehptesent
petrolatum Y Y1 al cohol, and paraffin. white beeswax,

ineént dodewiExanpkescobéstheypr asgenaraidyi anplidgedethglii tive

p- hydr oxybenzoat e, .
such as a base, a stabilizer, a humectant, or a preservative.
Examples of the base include liquid paraffin, white
petrolatum, white beeswax, octyldodecyl alcohol, and paraffin.
Examples of the preservative include methyl p-hydroxybenzoate,
ethyl p-hydroxybenzoate, and propyl p-hydroxybenzoate.

[0037]

A patch can be prepared by applying, to a generally
employed support, the aforementioned ointment and a cream, a
gel, a paste, or the like. Examples of appropriate supports
include woven fabrics and non-woven fabrics formed of cotton,
staple fiber, and chemical fiber; and films and foam sheets
formed of soft vinyl chloride, polyethylene, and polyurethane.

[0038]
The dose of the cholestanol compound, etc. of the

present invention varies depending on the symptom, body

weight, age, sex, etc. of a patient in need thereof. The
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et hyl p-hydroxybenzoate, and propyl p-hydroxybenzoate.
[0037] A patch can be prepared by applying, to a
generally enployed support, the aforenentioned
ointnent and a cream a gel, a paste, or the |iKke.
Exanpl es of appropriate supports include woven
fabrics and non-woven fabrics fornmed of cotton,

d%tﬂf%l Bl &S t?‘l@zd R Es¢ahn i *e%g)o%@ f»eltﬁs 204 LOABMult is
sheéts formed of soft vinyl ch i de, polyethyl ene,

34 ceah %%b%%n% 01l @838bolhe 280 &9kt hprehakeshanel. 1 to 50

conmpoun etc. of the present |1 nvention varies

m@?ﬂl‘%ﬂdb@:g rROuRe $YMRhEMCnRAdY t W19bbmpBaRd S8%.. etc.
a'patient in need thereof. The 14 daily dose of the

p%@b@abqgol t6eMaaynd, deke. il0hdannadekl-els onb)éplacalaw or in
about 1 to about "200 ng/ kg, preferably 0.1 to

aBhikedeas magddeedat eot he tehelsest aagl .conpound (1).
Preferably, the daily dose is adm ni stered once a day,

or i Mheapiheyied@d iMRRBACH oh? wiQ 14 HexFe Hed déaylibE® in more
present invention will next be described in nore

ddebaill bhywugy oef ekxappkes. Exanples [0039]
Producti on Exanple 1 Production of GLcNAc-chol estano

EkdmpPesduction of ethyl-3,4,6-tri-0O acetyl -2-deoxy- 2-
pht hal i m do- | -t hi o-(3-D gl ucopyranosi de (conpound (2))
| nfoarzedr gon at nosphere, a sol ution of 4-nethoxyphenyl -
3,4,6-tri-0O acetyl - 2-deoxy- 2- pht hal i mi do- (3- D- gl ucopyr

Paod@sttdeon ( Bxgnpdel?® rrmdduentoet bfinel dnad - ¢ o Ydstdnol
5.45 mmol) in dry

(1) Production of ethyl-3,4,6-tri-O-acetyl-2-deoxy-2-
phthalimido-1-thio-f-D-glucopyranoside (compound (2))

In an argon atmosphere, a solution of 4-methoxyphenyl-
3,4,6-tri-0O-acetyl-2-deoxy-2-phthalimido-f-D-glucopyranoside A
(2 g, 4.19 mmol) and ethanethiol (0.40 mL, 5.45 mmol) in dry
methylene chloride (30 mL) was ice-cooled, and boron
trifluoride-diethyl ether complex (3.19 mL, 25.14 mmol) was
added dropwise to the solution, followed by stirring at room
temperature overnight. A saturated aqueous sodium
hydrogencarbonate solution was added to the resultant
reaction mixture under ice cooling, and the resultant organic
layer was dried over sodium sulfate. The solvent was removed
through evaporation under reduced pressure, and the residue
was recrystallized from ethyl acetate-hexane, to thereby
yield 1.62 g of the title compound.

[0040]

Form: white powder;
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nmet hyl ene chloride (30 nL) was ice-cool ed, and boron
trifluoride-diethyl ether conplex (3.19 nm, 25.14
nmol ) was added dropwi se to the solution, followed by
stirring at room tenperature overnight. A saturated
aqueous sodi um hydrogencar bonate sol uti on was added to
the resultant reaction m xture under ice cooling, and

t he ”?IS%/E‘KhQED% gang C 4 |23‘j/e(311f"astO”ﬂ{1 u‘ﬁﬁ spdigmay ),

sul fate e SO vent was renoved evaporatlon

under(igduged prassyie, Hnd A rBQ_JzeSMdU(%H W& (1H, ddd,
recrystalllzed from et hyl” ‘acet at e-hexane, to thereby

aoeladrzl. 62 gr0f stohewtAt | @ q@mgaqm dd,0049] >Hz0r M2 . 4Hz), 4.31
white powder; 15 IH NWVR (CDC13) 3: 1.22 (3H, t,

GE/- Adz) J=b 861, 3H2 Wkz) 2408 IHu,Sha,2.aLh o %Pftz ,S)L0 . 3HZ)
2.61-2.76 (2H m, 3.90 (1H, ddd, 'J=2.4Hz, 4.

51Q.83Ha);, 4dl8 obHondd, 1=212hz, 51.2L94|'d2.m, 4i,3lr_1(olHHz , 5.83
dd, J=2.2FE, 12.4Hz), 4.39 (1H, dd, J=10.3Hz, 10.3Hz),

Q18 a6l Hao=8d 21$59.12H21H230. 3Hzk B9l HIT=.. 4Hz, 5.4Hz),
J=10. 3Hz), 5.83 (1H, dd, J=9.2Hz, 10.3Hz), 7.74 (2H,

7d86 J22,4ds, F5-4Hayz, B.8Gz()2H, dd, J=2.4Hz, 5.4Hz).
[0041] (2) Production of

5- ppedo] est an- 3( 3-yl - 2- deoxy- 2-

pht hal i m do-3,4,6-tri-0O acetyl -(3-D gl ucopyranosi de

(corrneun@ro(d%):)tlb@l AF B-QORIRIINRSRRERS- ydr-Dedceiiy2ene
chloride (4.6 nL) was added to a m xture of the

pherpotnda62B , abkakredo-acetd) - gbgvglﬁéagy&gno@1834(compound
mol ), 5-a- chol est an- 30- ol (389 ng, 1.0 mmol), and
(activated nol ecul ar sieves 4A (1.88 g),

In an argon atmosphere, dried ethylene chloride (4.6
mL) was edded to a mixture of the compound (2) obtained in
(1) above (400 mg, 0.834 mmol), 5-a-cholestan-3f-ol (389 mg,
1.0 mmol), and activated molecular sieves 4A (1.88 g),
followed by stirring at room temperature for one hour.
Subsequently, methyl trifluoromethanesulfonate (0.28 mL, 2.48
mmol) was added to the resultant mixture, followed by
stirring overnight. Triethylamine (1 mL) was added to the
resultant reaction mixture, followed by stirring for 30
minutes. Thereafter, the resultant mixture was subjected to
celite filtration, and the filtrate was washed with methylene
chloride. The solvent was removed through evaporation from a
mixture of the filtrate and the washing liquid, and the
residue was purified by means of silica gel column
chromatography (hexane : ethyl acetate = 3 : 1 (by volume),

the same shall apply hereinafter), to thereby yield 510 mg of
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followed by stirring at roomtenperature for one hour.
Subsequently, nethyl trifluoromethanesul fonate (0. 28
m., 2.48 mvol) was added to. the resultant m xture,
followed by stirring overnight. Triethylamne (1 ni)
was added to the resultant reaction mxture, followed
by stirring for 30 mnutes. Thereafter, the resultant
t%bX%&%qu@§m@MQtﬁﬁted to celite filtration, and the
Itrate was washed with nethylene chloride. The
soty@gi was renoved through evaporation froma
n1xture of the filtrate and the washing liquid, and

the ppsl.dygiWwas Jeddd,ed by means of silica ge
colum chromat ography (hexane : ethyl acetate = 3 : 1

(by val i) . CDE[Ee) 383-'“% shald apploedendi naf tef)s . 5t60 l]H m) ,

t hereby yield of 16 the title compound. T[O
3F@B”R1whlHadPOWQQFAH%H-NNBH&CD@b3hH§) 0459%52.(1@, (aaH J=2.2Hz,
n, 3.48-3.56 (1H, 3.85 (1H, ddd, 'J=2.4Hz, 4.9Hz,

12028H3) , 442854( 34, @@" 432. BHis (1%7265l,J482©Hé734o.0Hz),
(3H m, 5.15 (1H, dd, J=8.9Hz, 10.0Hz), 5.46 (1H, d,

5J28. 4him) , d5. F£s8(iHz)dds.378.(9Hz, a&Q. 8HR). oHE., 740.68H) , 7.74
dd, J=2.4Hz, 5.4Hz), 7.86 (2H, dd, J=2.4Hz, 5.4Hz). :
(b8043k, (3):2Pugdycti.anz0f, 7.86 (2H, dd, J=2.4Hz, 5.4Hz).
5-a-chol est an- 3R-yl - 2- acet am do- 2-

defmos33, 4, 6-tri - O acetyl - (3-D-gl ucopyr anosi de

(conpound (4)) Ethylenediamne (5.0 nL) was added to

a sugpensi-eguet ibhe cgospaudo(3ktabl-a3ipned -RRac2r aakidee 2 -

(510 ng, 0.633 mmol) in 1-butanol (5.0 nl), and the
deesitl b amt st Xt upeavasyst prpegdlusbpFROfosyaeni(gbinpolthd (4))

sol vent was renoved fromthe

Ethylenediamine (5.0 mL) was added to a suspension of

the compound (3) obtained in (2) above (510 mg, 0.633 mmol)
in 1-butanol (5.0 mL), and the resultant mixture was stirred
at 120°C overnight. The solvent was removed from the
reaction mixture through evaporation under reduced pressure,
and the residue was mixed with pyridine (5 mL), acetic
anhydride (5 mL), and 4-dimethylaminopyridine (catalytic
amount), followed by stirring overnight. The solvent was
removed from the reaction mixture through evaporation under
reduced pressure, and the residue was dissolved in ethyl
acetate. The resultant solution was washed with 1 M aqueous
hydrochloric acid solution, a saturated aqueous sodium
hydrogencarbonate solution, and a saturated aqueous saline,
and then the resultant organic layer was dried over sddium

sulfate. The solvent was removed through evaporation under

reduced pressure, and the residue was purified by means of
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reacti on m xture through evaporation under reduced
pressure, and the residue was m xed with pyridine (5
m.), acetic anhydride (5 nL), and

4-di met hyl am nopyridine (catalytic anount), followed
by stirring overnight. The solvent was { renoved from
the reaction m xture through evaporation under

sgltqﬂy‘é%e%eﬁr o1 Ynfry c‘?ﬁ%n?a'%%lgrr% 'hgzgle(h‘@%%n%i SSQh¥ed aRetate

acetate. The resultan uti on was wasShed with

11 :Ms3quequ _he@%ﬁjj'gp lary 025%%8; S WHORj 13 &S RHHRUSM .
aqueous sodi um | Yéiogencar onate solution, and a
sat¢sated aqueous saline, and then the resultant
organi ¢ layer was dried over sodium sulfate. The

sol vépf-mag HieRAddy.ough evaporation under reduced
pressure, and the resi due was purified by means of 17

silieg. cdr y xane : . ) ,
acet altqelggk i@bé%‘) ?’o%%g%'ﬂi(e#égﬁzgg 'rrg3 'g‘ﬁt)@]he'72 (3H, m)
atiipl @ 190Mmggung—> L@G44L 1Femm) wai be pawdeqd,’ b=bVBmz,
(CDC13) S 0.55-2.07 (58H, nm, 3.52-3.72 (3H, m,

14..287( 1Hs dd, (d82. 3Hz 5-8148H%),, 54026 (Q&H, gdd, Jd92721Hz, 9.7Hz) ,
12.2Hz), 4.86 (1H, d, J=8.4Hz), 5.03 (1H, dd, J=9.7Hz,

593%HE) 43 %285-8)43 (2H, m. [0045] (4) Production of
5-a-chol est an- 3(3-yl - 2-acet am do- 2-
deppoeH13- D- gl ucopyr anosi de (conpound (1la)) 280 Sodi um
nmet hoxi de met hanol solution (0.07 ni, 0.363 mmol) was

addeq4} opaogakitiionn o#f si-he ctemeewrs -Gf)yabbanred amido-2-
(3) above (250 ng, 0.348 nmmol) in a m xture of

daekpapob-§bulopyranoside (compound (la))

28% Sodium methoxide methanol solution (0.07 mL, 0.363
mmol) was added to a solution of the compound (4) obtained in
(3) above (250 mg, 0.348 mmol) in a mixture of methanol (5.0
mL) and methyleﬁe chloride (5.0 mL), followed by stirring at
room temperature overnight. The resultant reaction mixture
was neutralized with Amberlyst 15, and then the reaction
mixture was subjected to filtration. The solvent was removed
from the filtrate through evaporation under reduced pressure,
and the residue was suspended in methanol. Insoluble matters
obtained through filtration was washed with methanol, and
then dried, to thereby yield 159 mg of the title compound.

[00456]

Form: white powder;

'H-NMR (DMSO-d¢+Dy) 6: 0.62-1.94 (49H, m), 2.99-3.05 (2H,
m), 3.22-3.50 (4H, m), 3.66 (1H, 4, J=11.6Hz), 4.40 (1H, d,

J=7.6Hz), 7.64 (1H, d, J=8.4Hz).
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m.) and net hyl ene chloride (5.0 nL), followed by
stirring at roomtenperature overnight. The resultant
reaction mxture was neutralized with Anberlyst 15,
and then the reaction mxture was subjected to
filtration. The solvent was renoved fromthe filtrate
t hrough evaporati on under reduced pressure, and the
eﬁ; was suspended in nethanol. Insoluble natters
alned through filtrati on was washed wi th nethano

o
R 1EEn SEiatecl 0y 1 IEr SHUONLELY A5FE fot et 11

te powder;
cggyggyﬁgfgﬁoln?luglgg Eg%él% %@10 J 2-99 3-05 (2H,

3.50 , J=11.6Hz), 4.40

(1H, QOlﬂB;%Zuctsoiu%# %;Bf %ac%.§f4H§ENAéSCEQQ§EkanOI

Exanp € ion of [iposomal formulation an

(%M&b@gﬁ&trhﬁ)bn&hHSbHBlEQHﬁh@&aRaﬁﬁsélggdsHH'/”L
solution of each of GLcNAc-chol estanol (conmpound

cﬁl@%%f@?ﬁ/ﬁ@@hgﬁbﬁn0|5 @'3§9by?dwbﬁ employed as a starting
chl or of or M net hanol = (v/v)) was enployed as a

mgtgfigmg mat eri al . (1) Preparat|on of | i posonal
fornmul ati on | a-Di pal mtoyl phosphati dyl choli ne,

(3} epr¥bavhfeonapd 1§ga§6m§moE@§m@matlwﬁre m xed in
proportions of 52/8/20 (by nole) so as to attain a

t ot ah ¢ afDPAt MOt o (BBNbs ﬁﬁ@ld§ﬁ%@%@ﬂ%@t|%téar ga#ne, and
sol vent (chIoroforninePhano 2/17 (VIV)) (300 L) and

stgstithetewpiab] (dehd) miRea addpdoporanensnored2yisy/bo (by
the resultant m xture. Thereafter, the organic

mole) so as to attain a total amount of 700 uL, and
subsequently an organic solvent (chloroform/methanol = 2/1
(V/V)) (300 pL) and distilled water (1 mL) were added to and
mixed with the resultant mixture. Thereafter, the organic
solvent was completely removed by means of a rotary
evaporator, and the resultant product was subjected to
freeze-drying, to thereby completely remove water. The
freeze-dried product was dissolved in PBS (1 mL), followed by
ultrasonic treatment (15 W, 15 minutes), to thereby form
liposomes having a uniform particle size of about 40 to about
300 nm. The thus-formed liposomes were employed in Example 2.
[0048]

(2) Preparation of cyclodextrin inclusion complexation

20% Aqueous hydroxypropyl-p-cyclodextrin solution was
prepared, and GlcNAc-cholestanol was added to the solution,
followed by stirring/mixing, to thereby form an inclusion

complex of cyclodextrin with GlcNAc-cholestanol. Formation
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sol vent was conpletely renoved by neans of a rotary
evaporator, and the resultant product was subjected to
freeze-drying, to thereby conpletely renove water. The
freeze-dried product was dissolved in PBS (1 nL),
followed by wultrasonic treatnment (15 W 15 m nutes),
to thereby form Iiposones having a uniformparticle

i ze ahout 0 0 S:
o%_é %d.qg%luégoh c@g %% c%ﬁf %R@d gg4§%9%g%4ng that

omes "were enpl oye

G@E@I@%r %hb%s%g%id(?d%’“ r 'a‘i‘l '191%'0‘1%&0% Eeﬁgbﬁﬁ%' Qg

20% Aqueous hydroxypropyl - R-cycl odextrin sol ution was

a anol was added to the
SggFE?FE%Ed ?grggggﬁggggg??gilng/n1X|ng, to thereby

f orgm i nclusion conplex of cyclodextrin wth
GLcNAc-chol estanol . Formation 19 of a good incl usion

ERQ hexoi sc&pPfhried: by, ObsAr YhRgbifdty effect of GlcNAc-
c-chol estanol (i.e., an |nsoluble conpound) is

nghggtghégd through stirring. [0049] Exanple 2 Cel
proliferation inhibitory effect of GLcNAc- chol estano

A cuht uiedusancerneel! ckilne 1GHE 28TCRYNERIhaWAS was
i noculated into a 96-well plate (1 x 10" cells/100

ihbweh biegandrsubsegugaihypiBee (1. x 10* cells/100 pL/well),
A cNAc- chol est anol - conpound-containing |iposona

ah@r Bubat§08n Ly Cyeé odexiALn chBtky8haB1 cegpe¥Ati-edBntaining
prepared in Exanple 1 was added to the 96-well plate,

1ipbtomel byriitababhodratyd7edbatriir efcllayson complexation
Thereafter, the MIT assay was perforned, and the

phgphesdoinCekbspasl wWebesaaadtoPeneent-well plate,
proliferation inhibition was

followed by incubation at 37°C for three days. Thereafter,

the MTT assay was performed, and the number of cells was
determined. Percent cell proliferation inhibition was
obtained by use of the below-described formula. The results

are shown in Table 1.

As a result, the GlcNAc-cholestanol exhibited strong
cell proliferation inhibitory effect.
[0050]
(E1]
Percent cell proliferation inhibition (percent CPI) (%) = (1
- OD of treated cells/OD of non-treated cells) x 100

[0051]

OD of treated cells and OD of non-treated cells were
measured at 450 nm and 650 nm, respectively (according to the

MTT assay) .

[0052]
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obt ai ned by use of the bel owdescribed fornmula. The

results
d cNAc- chol est ano
proliferation inhi
cel |

exhi bited st

bitory effect.
proliferation inhibition (percent CPl) OD of

are shown in Table 1. As a result,

rong cel
[ 0050]

[El]

treated cells/OD of non-treated cells) x 100

[@D) of

neasure&ﬁﬂ%ggSO nm and 650 nm

t he

Per cent

[ 0051]

cells and OD of non-treated cells were

respectively (according

I]E%OﬂWEEf§%¥QQ ldﬂﬁgfgo %%H g@%r cholestanol
pro eration 1n tory effect sugar - chol est anol
SSgar~adtl esstt gl ™ Forn1CPI50(NDEor@ cNAcGal Chol CPI50 (uM) 2
chlcR@zeimlcHAr mul atfiof, Jdbta 1 & SNRGTHIO] ok | POSONal 10.2
CINIUHITOT 104 (G (A, 1 DESTHEL o pramt attom 12775
UDUIIﬂ.I T Ul Ul Al 1T OUIT AL \:!J.I \/IIUI
Gﬁ\iﬁh&e;t r-A—-ae stl‘%?‘.o 15 %I)"ﬁ‘%mgjv\aatf Ao eNacchpr———
CE\(?;'I odextrin inclit &‘WPSQDI@]- PﬁQﬁm&jz%E_-ﬁh__Gal Chol 354.3
CEFEPSEaGHaT i ncl uﬁwosﬂﬁwrﬁe%nbm%&%ﬁ;% Chol 15.9
Cvcl odextrin i ncl ustQup bexegppon
GlcNacChol Cyclodextrin inclusion 8.8
complexation
GalChol Cyclodextrin inclusion 37.4
complexation
Chol Cyclodextrin inclusion > 1000
complexation
1) GlcNAcGalChol: GlcNAcP1l,3Galf-cholestanol
GlcNacChol: GlcNAcB-cholestanol
GalChol: GalP-cholestanol
Chol: cholestanol
2) Concentration required for attaining 50% CPI
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conpl exation 1) d cNAcGal Chol

GLcNAc( 31, 3Gl | 3-chol estanol d cNacChol

GLcNAc( 3-chol estanol Gal Chol: @Gl (3-chol estanol  Chol :

chol estanol 2) Concentration required for attaining

50% CPI 21 Cains [1] An anticancer agent

containing, as an active ingredient, a cholestano
conmpound represented by thecfglhewi ng formula (1) :

[FI]T 1A HC HCHCH3 CHCH3 (1) O GcNAc H or a

cycl odextrin inclusion conpl exati on containing the
conpound. [2] A liposomal fornulation containing

[dAol BBt aRbLcareapoadeNbsCaRERENHRE i ASCRAI ﬁ?ilVF 3}n$\redlent
cycl odextrin inclusion conpl exation containing

3 KO SEEAGIC Lc SPPReNa‘asegeseersed by &h&; ilOV&FgAﬁormU1a
i ncl usi on conpl ex according to claim3, wherein the
é}clodextrln i s 2-hydroxypropyl - (3-cycl odextrin.

[F1]

o (1)
GlcNAG”

or a cyclodextrin inclusion complexation containing the
compound .

[2] A liposomal formulation containing a cholestanol
compound as described in claim 1.

[3] A cyclodextrin inclusion complexation containing a
cholestanol compound as described in claim 1.

[4] An inclusion complex according to claim 3, wherein the
cyclodextrin is 2-hydroxypropyl-B-cyclodextrin.

[5] Use of a cholestanol compound represented by the
following formula (1):

[F2]
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[5] Use of a chol estanol conpound represented by the
followng formula (1): [F2] 22 H3C, HCFI CH3 CH CHs
(1} doNAc i Hor a cyclodextrin inclusion

conpl exati on containing the conpound for producing an
anti cancer agent. 23~

HeC. H

CH Chs

CH CHs

(1)
o)
GlcNAC™

fu RN

or a cyclodextrin inclusion complexation containing the

compound for producing an anticancer agent.
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