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 d cNAc- Gl -,

G cNAc-@&l-dc-, Fuc-Gl-, Gl-Gc-, or Gal- is

bi ndi ng to chol est anolSpeaiifiga&isat ur at 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 andinttioraoeg AIVHSI sting of at

| east two sugar-chain noieties exhibit antitunor

activities. However, these conpounds require a

conplicated process for synthesis and a hi gher
Teghodgeili Eaeddst as the nunber of sugar-chain noieties

i ncreases. Meanwhile, a sugar-chol estanol conpound

hBRA g gal act ose as a single sugar noiety has been

reported so far, but its activity has still been

uns dhiespPzeseny. 1ruenkéProrelatREsEC0sagdrueh6PBSFARGRT 2

conpounds share the sane problemin that they are
sugakefhPlgstanper cPHBOINBI 85 pDOBSFiYeThE EReFR has

been a growi ng demand for a new sugar- chol estano
Baébﬁﬁ@ﬁﬁg #EFch has a smal |l nunber of short sugar

[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]



chain noieties, exhibits enough anticancer activity,
and is excellent in solubility. [0005] A chol estano
conmpound havi ng N-acetyl -D-glucosanine (d cNAc) as a
sugar-chain noiety is a known conpound (see
Non- Pat ent Docunent 1), but no report has yet been
made to its bioactivity. [Patent Docunent 1]
JP- Bhlh%- 60822 hpPabeath &ogunwnhg2fiednd- 2000a 194@85ugar-
[ Pat ent Document 3] WO 2005/ 007172 panphl et
chpNeatavéntompoundwhi¢h Shadi @ssoal teuwdels . oPashort sugar
CXXXXV. Synt hesis of conjugated chol esterol and
chghol sefahdés, exUbid)s eTough,anvPeadder Dickiobliy e aid is
the I nvention Problens to be Sol ved by the Invention
exfeDbeht Anopplelbibityhe present invention is to
provide a sugar-chol estanol conpound whi ch can be
ri@edidly synt hesi zed, and which exhibits satisfactory
antitunor activity. Means for Solving the Problens
[ 00B7Fhoheat sughr cetipPerd ahaV ing oN ant ¢ Evho? - REEFFIHine
IS recognized about either its sugar-chain noiety or
(Ctedhebtanor SwretGhain Meieky ihed Wit CAMRRUNT ol S5Fe
sugar - chol estanol is essential for expression of
Nomnkz EeprPeednsit y1) BltUE (1 FRROHedipexitleRigp made to
. difficult to deduce the nunmber or type of sugar-chain
1tsopE?3@si ¥ 6m t he correl ated structure. Under

[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



such a circunstance, the present inventors have found

that a chol estanol conpound represented by the

bel ow described fornula (1), which has GIcNAc as a

singl e sugar noiety, exhibits a strong inhibitory

activity agai nst cancer cell growh. The present

i nventors have al so found that the chol estano
hagoineeunextwieasr lyndaffocnilof ta depdhodekhei number| osi bype of

conpl exation or a |iposomal preparation, can overcone
sughe -dhawbaokigttiesbtrabl eheocomzelabefli syruandre hatUnder

this conmpound is nmuch nore effective in respect of the
sughoperemcuossdnget i theyprgeoo8] invepoors] have of dipg| yhat a

the present invention provides the follow ng. 1) An
chahestancér cageaundoneniasagtedsbunthet botowr %@ﬁs eHiked

a chol estanol conpound represented by the follow ng
forwndal 41( 1) whirFh] haBCG1eNEr @F3a SHRTHB $YJar GreMgeY H

or a cyclodextrin inclusion conplexation containing
exhpbiteoapstnanginhinitepysanhiviby nadai ioh SHHERT nFab!

t he chol estanol conpound.

growth. The present inventors have also 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]
HyC, H
CH

CH CHj

o (1)
GlcNAc”

Xw=--

or a cyclodextrin inclusion complexation containing the

compound.



3) A cyclodextrin inclusion conplexation containing
the chol estanol conmpound. 4) Use of the chol estano
compound or a cyclodextrin inclusion conplexation
cont ai ni ng the conpound for producing an anticancer
agent. 5) A nethod for preventing or treating cancer,
characterized by conprising adm nistration of the
chobkéstaidiposooapofindmuiladionckodértiningi hheushohestanol
conpl exati on containing the conpound. Effects of the
cotmpwanti.on [0011] The chol estanol conpound of the
present invention exhibits excellent antitunor
ef f 8¢t &, cywdodemtibénr éndiiigiosyaphnpiexetian conpatedng the
with the case of a conventional sugar-chol estanol
cheoapbandl Thwpetinde, the chol estanol conpound of the
present invention is useful as a drug for preventing
or #)eHeengfcaheerholesyanolegempaun@cpspopyclodextrin
conpl exation or |iposomal fornmulation containing the
inehetésnanonptonpbled exhidlringxelet | epRPRWIbLFPY tgroducing
and is remarkably effective in that the conpound
anexRt bfeéBCARt fEBAEer activity. Best Mde for Carrying
Qut the Invention [0012] The chol estanol conpound of
t heSpr BsBAELPAYEATI BREVORT ERTi ST at kKPBWRRE oFPCREl (see
Non- Pat ent Docunent 1), can_be 4 produced by, far
Ch%&%ﬁ%@é}z?ﬁebYo??@ﬂ%*ﬁﬂﬁﬁn%ﬁﬁﬂnlT?ﬁﬂﬁﬂon of the cholestanol

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



[F2] O EtSN AcO~OYSEt N AcO 0 O AcO AcO GAc NPhth

Ac0"' "NPhth BFy-Et20 OAc Ne 4A AcO " "'HPhth (C92C12

Ot CH2C 12 CNzCl12 QAc 121 131 11 NNCHsCI NHz - NUOR

120C tat. NaONe 21Acz0O. cat. OVAP CH: Cl Z- 1eOH

Pyridine OO0 AcO HO bcO"NNAC OHp"~NNAc QAc OH '

11a) [0014] Specifically, the chol estanol conpound of
prbBacpaesgnt foirneganbds, canebeopl odingdmé tbod .

4- met hoxyphenyl - 3,4, 6-tri -0

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

t hrough four steps (see the bel ow descri bed

Prodeeli on Exanple). [0015] The sugar-chain noiety of

t he chol estanol compound of the present invention is

preferably A cNAc(3-. Thereforg, chol est anol

conpoypd of the present inventj preferably

5-a- | est an- 3(3-yl -2-ace 2- deoxy- (3-D gl

anosi (la). [00Q16]

EtSH
AcO B 0 Acll j Act 0.0
" .y BFa-EL,0 Ac0" NPhth R -
AcO NPhth BF3-Ely OAc WeOTf, MSAA Ac0® NPhth
CHzCl2 CHoCl2

OAc 2 0Ac
: (2 @

1) HZNCHCHoNHp

n-BuOH. 120°C cat. NaOMe

2} Ac0, cat. DMAP CHaC 1z MeOH

Pyridine

[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-B-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-B-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,



The chol estanol conmpound of the present invention can

be readily included in a cyclodextrin conpound or a

derivative thereof to forma conplex. Cyclodextrinis

not necessarily adapted to all insoluble conpounds,

since, 5 conceivably, formation of a cyclodextrin

inclusion conplexation is affected by the size of a
coides tramohec foemi® i obe oiftnal wgedodthervanidel u¥hahs

i nteraction between the guest nolecule and
coiptkeaderbhni As affekechydyogae bondi b heyueeh mbhecule to

guest nol ecul e and hydroxyl groups of cyclodextrin.
beHawevatedcy chedexhr darcaaafier imaegaodioncbaswean the guest

conplex with the chol estanol conpound of the present
mollevelti and Eyatpbestefnt hercyhkodgdtroganebhphdyed between

formng the cyclodextrin inclusion conplexation of
thehgupeesaniecnienthdnhyinokutlegeygubsdekt cynlcdapbuinds

such as a-cyclodextrin, f3- cyclodextrin, and
Hoyewgel, odgriodextand cyol bdemt ai goodeinvitsyes sogplex with

nmet hyl - (3-cycl odextrin, 2-hydroxypropyl - (3-
theychodlextann]l nompaurflybf (Bheypredextrinyeandon.

2- hydr oxypropyl - y-cycl odextrin. of these,

2- hdrorypeopyl tbecyyboddsgktirini smppoyedr fed forming the
obtai ning i nproved solubility. [0017] The . ,
cycyeflegexini hnehobienoncuphpkakiaei opf chie hpr e ephr dgvention

t hrough, for exanple, the follow ng procedure: an
inappdepcyal edeaguinusospbundsnsieh ggs @ocyolddestoing P-

cycl odextrin conpound or a derivative thereof is
cyplepexedinanand he- eyl asktxiwin: o ol asfextiia pr esent

invention is added to the aqueous solution, foll owed
debyvatives nguoh apenekyl threyedoderterin] goigydroxypropyl-p-

cyclodextrin, monoacetyl-fP-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¥,



No particular limtation is inposed on the anount of
t he chol estanol conpound to be added, so long as the
chol est anol conpound can form an i ncl usi on conpl ex
with cyclodextrin. The amount is generally 1 to 50
mass% 6 preferably about 10 to about 30 nmass%
[0019] The thus-forned cycl odextrin inclusion
predepletgt kbbuis 10r eadebyusoBobmesks.wat er, and
therefore exhibits its effects efficiently in vivo.
Theorylkcl odextrin inclusion conplexation is also
advantageous in that it can be reliably evaluated in
an iThevithue -tfesmesly styedode@@2dh iAcliypdsomabmplexation is
fornul ati on prepared fromthe chol estanol conpound of
reblbd 1pr es@énblenvenwaorrcaanietbeteforat byhidétsvieredefbects
a site where the effects of the conpound are to be
eféxhiibhtég. iTheilviopostimal cforodedatiion oanled sm bgomplexation
reliably evaluated in an in vitro test system The
isl epesomdirahbagabasi on pheteiabbgncbat aehsabhg evaluated in
chol est anol conpound of the present invention, a
anmenmbvaheo tespoagatemand an aliphatic or aronmmatic
am ne. The amount of the chol estanol conpound
coHizfllned in the |iposomal fornulation is 0.3 to 2.0
nmol, preferably 0.8 to 1.5 nol, on the basis of 1 nol
of AhéiperbmahefosMpdathatn PrED2IPdELEAH| BBeorhphastanol
menbrane conponent include phospholipids. |
copheypfoPf ptlds mhceankr EnpeRE £PRALFIN Al dfEHCieREIYide

naturallg occurring and synthesi zed phospholi pi ds
delivered to a site where 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.



such as phosphati dyl chol i ne, phosphati dyl et hanol am ne,
phosphati dyl seri ne, phosphatidylinositol, and
phosphatidic acid; mxtures of these phospholi pids;
and processed naturally occurring phospholipids such
as aqueous lecithin. 7 More preferably,
| a- di pal m t oyl phosphati dyl choline (DPPC), which is a
Mopleo pplaEkirdpllghol e ipannatingl phosehpt odedcholl@822)(DFhe) ,
al i phatic or aromatic amine is generally added for
whpadi tisvel phobphgindyflhboduntacempbund| i pedempibyade.
Exanpl es of the am ne to be added include aliphatic
abh02xl such as stearyl am ne and ol eyl am ne; and
aromati c am nes such as fluoreneethyl am ne.
Par fheukariphatdtearybapnasics ampnef ésapepecaplyyadded for
The anount of the am ne contained in the |iposonal
pokotivEadYi ohakging0gheosorigcaobf préieidbhgmbraneo
0.15 nol, on the basis of 1 nol of the nenbrane
Exgoppefenf thphaspnel Fpile. afded3includeezbiphayictypines
l'i posomal formulation may contain, in_ addition to the
sughopenBhepbvribamEvapendnesey hambndr azed areREigeamines such
stabilizer such as cholesterol, a fatty acid, or

asdf é@@rwe@hbzbwat@e [ Rsad] i ckee lafu edips diamingn 1s

ed for dispersing the nenbrane conponent is

0
PIEF@¥%¥hﬁl?mﬂb@%@ -saline, a buffer, an aqueous
solution of a sugar, or a mxture thereof The buffer

to EgeeﬁﬁPB9EdOfstB?eﬁ%%%%l9°%EabF%%n%% Brei hoPaanal
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 wvicinity of the
hydrogen ion concentration of body fluids. For example, a
phosphate buffer can be employed.

[0025]



buffer which has buffering action in the vicinity of
the hydrogen ion concentration of body fluids. For
exanpl e, a phosphate buffer can be enpl oyed. [0025] 8
No particular limtation is inposed on the method for
preparing the |iposomal fornulation, and the
formul ati on can be prepared through a generally

emphey ed Aeth0dr Foniexamheis thpokbp0SAMBhe method for
formul ati on can be prepared through the nethod

pr@%ﬁ?ﬁh egdhbNl Jfobord1 823 u1dPidnf0add@1eHe formulation can
JP- A- 60- 58915, JP- A-1-117824, JP-A-1-167218,

bed Brép4r2892BroQfhIB- Hefledd169, chbeoyatt hedhddscrFdedexample,
in t hods of Biochem cal Analysis (1988) 33, p 337,

ther 1§ pesmbnodogaatat D tan"beppsepeRied Nonkodgh . tiNextethod
W || be described a procedure for preparing a

dektpopesrlinf oprul ati 9p3fopnubhr-cbol eS2ANGTP cAAPOUDEO LS, JP-
the present invention. [0026] Firstly, an organic
A-sohvepbsandpvat er1aveiadded-resando2Bi xed JPth-2he7168, the
chol est anol conpound of the present invention, any of
methedafiesenthéd ohe dvaehbdaner cRipohenti sal adma Byisis (1988) 33,
al i phatic or aromatic am ne, and subsequently the
p ®BYanbe tkelwetihod sdesopile¢dl ynr ehiwesoty” midaskodo a.
rotary evaporator or a simlar apparatus, followed by
renmgat wellhaberde§002B¢d Fhpravgdunge pfopoprépasing a
t he nenbrane conponent, the alkylam ne, and the
lipbetest ahotmebapoomdf nary blee ¢belexzapde, compound of Jphe
(by nole). However, so long as the mxing proportions
preeemot inteentatensi gnificantly therefrom no
[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, i1f necessary, a membrane

structure stabilizer such as cholesterol may be added.

However, when the mixing proportion of the cholestanol



particul ar problens would arise. Wien the m xi ng

proportion of the chol estanol conpound is low, if

necessary, a nenbrane structure stabilizer such as

chol esterol may be added. However, when the m xing

proportion of the cholestanol 9 conpound is high,

addi tion of such a nenbrane structure stabilizer is
comploundcassarnighy adqitcted. of0828h aNmephréneubaructure

limtation is inmposed on the organic solvent to be
steimilldyed, isonbangeassebridyareqhatetie organi c sol vent

which is insoluble in water. Exanples of the organic

spbvmgit which nmay be enpl oyed i ncl ude chl orof orm

chl oronet hane, benzene, and hexane. in consideration

of Neobpabitlict}aradioiganionsadkvempokeadi og tbeabirgahyc

high polarity (e.g., ethanol or nethanol) may be
soappnbptbabel ympadyed, t soslichgaamat er ignsovobheile organic

sol vent, and the thus- prepared organic sol vent _
solriventr whirah be &npbdyede No wpberi cBxampliad tef itde igrganic

i nposed on the m xing proportions of the organic
soguknenvhitkt uey bedempteyedsontbnge ashborafevnm

solvent m xture is obtained. [0029] In the case where
chharemetbanddedenoengr epad anevanet tHe cansisisgpgiion of

formul ation, renoval of water is generally carried
sobubil hivughnf pegeeidrgphgentHoeviry rehavhyeby hbter

Is not necessarily perfornmed through freeze-drying,
PohalifHy (Begd- pe?‘?lé?%ﬁ PRrBEERARPY NBRY P appropridtely

reduced-pressure desiccator. After renoval of water,
addad BP oPeRRNE | VHER aHERLidbLe| P BRRt f ARG SRR SIYR i s

added, followed by shaki ng by neans of, for
prepared organic solvent mixXtufe 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 agueous 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



exanple, a Vortex m xer, to thereby formthe |iposomal
formul ati on. [0030] Liposones having a uniform
particle size can be 10 prepared through, for
exanpl e, ultrasonic treatnent, extrusion treatment by
means of a porous nenbrane filter, treatnment by neans
of a high-pressure injection enulsifier, or
prepaeaathedugh, sgeh bkeapment altbgBbhee tipasoset,
particles can be prepared by, for exanple, performng

extthiicasaniechkRahiepy heans beng perbad eémbrare Theter,
particle size of |i1posones is preferably 40 nmto 300

treaxméhe BholmeshanoF sonpghurgreftsthe pngsentonnsenisbdhier,
can be enployed in the form in addition to the

oratemeirAtioneds kuphsorabthentul atdmul lexf laipagdnety of
stabilizers, and the stabilizer formvaries in

pafrespaoasechn bBedpsaperédrhyt ofbe erappdyedpefOBAIngAs
descri bed bel ow i n Exanpl es, the chol estanol conpound
ulefatbaipr egseatmenvefivt oa, langypéoiledt of ntimel usiten particle
conpl exati on contai ning the chol estanol conpound, and
siae bEpbspombmésr iml atedargbhyathing the3ehohmst anol
. compound (hereinafter these may be collectively |
r ef #heedhbdeasathibhecowholindt afiotheoppesadt epgenylion can
exhi bit much stronger cell proliferation inhibitory
beeéfiptoyedsivonpar fdrmi t hint addthsenofo dhe hofesenetioned
~conpound having a sugar-chain noiety forned of
ligbstwnel GhbrmetaGhdn, Therefaricty ¢brotalatlbpers, and the
containing, as an active ingredient, the chol estano
stebipored 5®rmh@ap¢@%ehm 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



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
determ ned in consideration of 11 the treatnent site
or the therapeutic purpose. So long as an additive
whi ch inpedes the stability of the formof the
thlel pesafakntosfUkablroBhtStnetapant Oy efurpbee antdccdreey as an
agent nmay be in any dosage formof, for exanple, a
adperakal waieHdugihpedas theesthbhlisysupposetboym ab the
oi ntnment, and a patch, each of which can be produced
libbeowgh @oemnvesibanas hotnuhplbpad, nehdoshkheamceén agent
those skilled in the art. [0032] A peroral solid
maft bduch GRygdosagtabben, ofi, charedxampabéeta pegyoamllproduct,
a powder, or a capsule) can be prepared by adding, to
ant hajebeleat aaokuppapbtiody, ebo. obhtmémet pras@émn patch, each
i nvention, an excipient and, if necessary, an additive
ofswhlichasaa bengesdueedi shnveghati ngnagenional formulation
| ubricant, a coloring agent, a flavoring agent, or a
medkrodokantn fol thoed diyiltedt bnathe protessi ng. The
additive to be enployed may be an additive which is
gertx2dl |y used in the art. Exanples of the excipient
i ncl ude | actose, sucrose, sodiumchloride, glucose,
st aAcheroahti anltdrbopdtet kaofi n, anialpbetyst afPahed
cellulose, and silicic acid. Exanples of the binder
tabhetude gwerule, et Hpeider propanotaPsikp)l ecafy rjp prepared by
liquid glucose, liquid starch, liquid gelatin,
adéanboxypethy| chel ¢starel coypeerypropyl el thf gessent
hydr oxypropyl starch, nethyl cellul ose, ethyl| .
invent iPBsean sef iRk AR UM HHARGARIFLY arpft ddditive such

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, carboxymefhyl 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
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pol yvi nyl pyrrolidone. Exanples of the disintegrating
agent include dry starch, sodium al gi nate, agar
powder, sodi um hydrogencarbonate, cal ci um carbonat e,
sodium | auryl sulfate, nonoglyceride stearate, and

| act ose. Exanples of the 12 lubricant include purified
talc, stearic acid salts, borax, and polyethylene

1udyeaht Exanphespabithedf taveri pgeagestaci@csaties, borax,
sucrose, orange peel, citric acid, and tartaric acid.

anb0B33}efnpeeaeabil bgui d mEaitds (€€ Ghe & lparaarialy agent
solution, "'a syrup, or an elixir) can be prepared by

inaddbBgsuteokBe oghAtespandl eogpoundci@f candftdhearic acid.
present invention, a | avoring agent, a buffer, a
St@didj) zer, a deodorant, or the |ike, followed by
customary processing. The flavoring agent to be

enphoyedofran thysipr ppadattornensgy, be payonélthelution, a
af orenenti oned ones. Exanpl es of the buffer include
sysagi, uBr aht eat girfFxaanl s ptepheedtlapi dddingi nod udkee
tragacanth, gum arabi, and gelatin. [0034] An
chbbgeebhoh €emgound, saébcutafieohs pngsent oimvemtion, a
i ntramuscul ar injection, or an intravenous injection)
flamorbeg pgepared byffedi ng, stabihiezehpl @sdepddrant, or the
conpound, etc. of the present invention, a
likéeh aflplizbivad hygeotsteambuy f procassinabi [Theef lagipring agent
i sotoni zi ng agent, a |local anesthetic agent, or the
tol bkeempdbyedetobytbist prepsyrpt bersvingoe BavpP st it
the pH-adjusting agent and the buffer enployed for )
afohesenpiepadaoines. | mxampd ssodifurihs thufifer deglpge sodium
acetate, and sodium phosphate. Exanples of the
citsrabéel i ZesranmldudyE dd whabilizer 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.
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pyrosul fite, EDTA, thioglycolic acid, and thiolactic

acid. Exanples of the |ocal anesthetic agent include

procai ne hydrochl oride and |idocai ne hydrochl ori de.

Exanpl es of the isotonizing agent include sodi um

chl oride and glucose. 13 [0035] A suppository can be

prepared by adding, to the chol estanol conpound, etc.

ofodde] present invention, a carrier for drug

preparation known in the art, such as polyethyl ene

gl yeolsudpandltdoty ecetodcbptreparedr bfyattigiagi dto the

triglyceride, and, if necessary, a surfactant such as
chbleenanprlegiospenad , t eadematkihef preserd byvensionary

processing. [0036] An ointnment is prepared by m xing,
catrliewgfior dusbopmepartedcbni juewnt he thel estanshich as

conpound, etc. of the present invention with, if _
pollgeechyaeye glyendérallbyodipl ogedoaddiitter, euchabkysacid

base, a stabilizer, a humectant, or a preservative.
trEgaypkeesdef thd,bafenenebsdeyl i qgusdrpachdninsughidd Tween

petrol atum white beeswax, octyl dodecyl al cohol, and
(rpagiatkired tErdepbek) of fohéopedsbyvausvenahy| DHecaet Hyd -

p- hydr oxybenzoate, ethyl p-hydroxybenzoate, and

pt@BA] p- hydr oxybenzoate. [0037] A patch can be

prepared by applying, to a generally enployed

suppor pinthensf dcepsAPREALILY MiKEAY aBBraugReantugtomary

gel, a paste, or the |like. Exanples of appropriate
teshppeares thacrbadeaberalfaPrPednandehen- wovehe fRBFFERE
. formed of cotton, staple fiber, and chem cal fébﬁii"
ingautipnnyishd L6aRFSABRREY  f ¥r HBACHRL LB EMRfyFd additive

chl oride, polyethylene, and po] yuret hane. .
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 filme 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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[0038] The dose of the chol estanol conmpound, etc. of

the present invention varies depending on the

synptom body weight, age, sex, etc. of a patient in

need thereof. The 14 daily dose of the chol estano

compound, etc. for an adult is typically about 0.01

to about 200 ng/ kg, preferably 0.1 to 50 ny/kg, as
dafieguaedet oft haechbbestsanablcosppondd( 1¢tcPr éberabl ydult is

the daily dose is adm nistered once a day, or in a

tygivade¢ amooer o( 21t aodabbues2aoday)kgTherefesenly 0.1 to 50
Invention will next be described in nore detail by

mgVay , ohsExadpted. tBExahpl eholEH038d1 EPowdochdohl Exanpl e
1 Production of GLcNAc-chol estanol (1) Production of

Prefbybbly4, 6her dafligcdbyk- 2sdaednynlstered once a day, or in
pht hal i m do- I -t hi o-(3-D gl ucopyranosi de (conpound (2))

a dhvadedr gannatrngdpher ¢, tamssl at day) of 4- net hoxyphenyl -
3,4,6-tri-0 acetyl - 2- deoxy- 2- pht hal i m do- ( 3- D- gl ucopyr
anoShdepré2egt 4nyenhmoh) wahdl sekanbehiebctdbdd hn, more
5.45 mmol) in dry nethylene chloride (30 nL) was

detegilcbyl wdy afAdEkemphesrifl uori de-di et hyl ether
complex (3.19 nL, 25.14 mvol) was added dropwi se to

Exaihplesl ution, followed by stirring at room
tenperature overnight. A saturated aqueous sodi um
hyd3$dencar bonat e sol uti on was added to the resultant
reaction mxture under ice cooling, and the resultant

Prodgapien Exgepleat @UEHien PdiaMNAqohcdestiggol
sol vent _was renoved through evaporation under_ reduced
preéslrBrodngtine pEseHEl-3,4,6-tri-0-acetyl-2-deoxy-2-

phthalimido-1-thio-B-D-glucopyranoside (compound (2))

In an argon atmosphere, a solution of 4-methoxyphenyl-
3,4,6-tri-O-acetyl-2-deoxy-2-phthalimido-B-D-glucopyranoside
(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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was recrystallized fromethyl acetate-hexane, to
thereby vyield 1.62 g of the title conmpound. [0040]
Form white powder; 15 1H- NWR (CDC13) 6: 1.22 (3H, t,
J=7.3Hz), 1.86 (3H, s), 2.04 (3H, s), 2.11 (3H, s),
2.61-2.76 (2H, m, 3.90 (1H, ddd, J=2.4Hz, 4.9Hz,
10.3Hz), 4.18 (1H, dd, J=2.2Hz, 12.4Hz), 4.31 (1H,
dd, g= ﬁMﬁ"RCDé&ﬂF&) 1 By A He dd-3H0)3Ha,. s50.(3ky) 5)
5.18 (1H, dd, J=9.2Hz, 10.3Hz), 5.49 (1H, d,
2.321Q38Hz)) , 52831 ((]slﬁ,, g0, 2=812bz761Q28Hzyn) ,73740( 2K, ddd,
dd, J:2.4FE, 5.4Hz), 7.86 (2H, dd, J:2.4FE, 5.4Hz).
J=PpQ@#Y%]), 4(2HzPr aducHizon af. 18 (1H, dd, J=2.2Hz, 12.4Hz), 4.31
5-a-chol est an- 3( 3-yl - 2- deoxy- 2-
(1pht kdl, i o=do28z4, 62t aH=D, a¢eBYPl {85 Digl udep9r aHosi de.3Hz) ,
(conmpound (3)) In an argon atnosphere, dried ethylene
5.aBl diHdedf4. 6=9nRHzwas 0added ,t 6.49ni(XxHuré, of=Lhe3Hz), 5.83
compound (2) obtained in (1) above (400 ng, 0.834
(1Hnoby, B=a-eHal e3DanH3{3- dl. 7¢389Hnydd, 1762 néBE) , Satidz) .
activated nol ecul ar sieves 4A (1.88 g), followed by
7.86i (EHngddt JedmitHenpE&rdatale for one hour.
Subsequent |y, nethyl trifl uoronethanesul fonate (0. 28
n004.148 mmol) was added to the resultant m xture
followed by stirring overnight. Triethylamne (1 nlL)
was (addedotiocthen pésattanholeatehoBfnrikt ardeokylPowed
by stirring for 30 mnutes. Thereafter, the resultant
phithal imédeas , 4ubjecied-aoctytptle- glucopyraros e {ermpound
filtrate was washed with nethylene chloride. The
(380l vent was renoved through evaporation froma

In an argon atmosphere, dried ethylene chloride (4.6
mL) was édded to a mixture of the compound (2) obtained in
(1) above (400 mg, 0.834 mmol), 5-a-cholestan-3fB-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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m xture of the filtrate and the washing |iquid, and
the residue was purified by neans of silica ge
colum chromat ography (hexane : ethyl acetate = 3 : 1
(by volune), the sane shall apply hereinafter), to
thereby yield 510 ng of 16 the title conmpound. [0042]
Form white powder; 1H NVR (CDC13) 6: 0.51-2.10 (55H,
the) £i8148c3mpb6udd, nm), 3.85 (1H, ddd, J=2.4Hz, 4.9Hz,
10.3Hz), 4.15 (1H, dd, J=2.2Hz, 12.2Hz), 4.26-4.34
(BrH42y, 5.15 (1H, dd, J=8.9Hz, 10.0Hz), 5.46 (1H, d,
J=8.4Hz), 5.77 (1H, dd, J=8.9Hz, 10.8Hz), 7.74 (2H,
dd, FoxR:4khitk. pHeper?. 86 (2H, dd, J=2.4Hz, 5.4Hz).
[0043] (3) Production of
5- a*ghulestepe Bf)3-9yl v25acet.am des®, m), 3.48-3.56 (1H, m),
deoxy-3,4,6-tri-0O acetyl - R D gl ucopyr anosi de (conpound
3.68) X 1HEt BytienddRaaiine ¢598znl}0waBzaddédl®o(BH, dd, J=2.2HZ,
suspensi on of the conmpound (3) obtained in (2) above
12( 8H0) ny4 . D66833AMHBY, inh, 15bkbandt, (§d0 #t§; 98aAd 1HedHZ),
resultant m xture was stirred at 120C overni ght. The
5.46| VeHt dasTr8ndlal, fFoRVt heH, rédct Toh- Mixt ut@- 8HEbugh- 74
evaporati on under reduced pressure, and the residue
(2Hasddi xéd2whiin, p§ridrhe (5861 2Hacedi cT=arm@r i det{D -
nmL.), and 4-di net hyl am nopyridine (catalytic anount),
fl®1943ded by stirring overnight. The sol vent was
renmoved fromthe reaction m xture through evaporation
undéd) Peddeetiprestuber-ghalerbanedp dvie- eaCeraBbid-
in ethyl acetate. The resultant sol ution was washed
degky h3 14 M aguboRsaceiyt o P oF HeceryeRrr@i 1dg offogpound (4))

sat urat ed agqueous sodi um .
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 sodium
sulfate. The solvent was removed through evaporation under

reduced pressure, and the residue was purified by means of
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hydr ogencar bonat e sol uti on, and a saturated aqueous
saline, and then the resultant organic |ayer was

dried over sodium sulfate. The sol vent was renoved

t hrough evaporation under reduced pressure, and the
residue was purified by nmeans of 17 silica gel colum
chromat ogr aphy (hexane : ethyl acetate = 1 : 4), to

sittheraeby1yicel dmA50hmpmatoyiraphit l(Reranpoundthy] 08ddtate =

Form white powder; 1H NVR (CDC13) 6: 0.55-2.07 (58H,

1 1) 4)3. £3- 8h@&2ebFHyinld 2801fg( &H, tHd, t ItRe 2¢zmpound.
11.3Hz), 4.26 (1H, dd, J=2.2Hz, 12. 2%&) 4.86 (1H, d,
JEB#Mz), 5.03 (1H, dd, J=9. 7Hz, 9.7Hz), 5.35-5.43
(2H, m. [0045] (4) Production of
5- arolral:eghdne3Roylle?sacet am do- 2-
deoxy- R-D- gl ucopyranosi de (conpound (la)) 28% Sodi um
met Fexide pebdanols :sol.gsi-an 0G0.(BBHILM) Q. 3632-AnGR) (#Hs m),
added to a solution of the conpound (4) obtained in

4.18) (aBovad(2562ngHz0. 34383Hmbl ) 4i R6a(hiixtdde HF2.2HZ,
nmet hanol (5.0 nL) and nethylene chloride (5.0 nl)

12f eHkbwed . B§ $1HrrdngJasd. 4H5bn15eﬁ%eﬁhﬁur@dov%fﬁrbﬁ¥: 9.7Hz),
The resultant reaction mxture was neutralized with

5.2hbBr#§yst2H5, mand then the reaction mxture was
subjected to filtration. The solvent was renoved from
tHD45] trate t hrough evaporation under reduced
pressure, and the residue was suspended i n nethano
| ns6kubPeCARttéps O6bBatnelolAEbagh3prYirataeatamasdo-2-
washed with nethanol, and then dried, to thereby

degiketB-D59l weopyraneside | ecomppaRMd(1a)0046]

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.

[0046]

Form: white powder;

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

J=7.6Hz), 7.64 (1H, d, J=8.4Hz).
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Form white powder; 1H NVR (DVBO d6+D20) S: 0.62-1.94
(49H, m, 2.99-3.05 (2H, n), 3.22-3.50 (4H, m, 3.66
(1H, d, J=11.6Hz), 4.40 (1H, d, J=7.6Hz), 7.64 (1H
d, J=8.4Hz). 18 [0047] Exanple 1 Production of
| i posomal formulation and cyclodextrin inclusion
conpl exation A 20 nol/nL solution of each of
G @ivAck chol est anol (conpound (1l a)) and chol est ano
(dissolved in chlorofornm methanol = 5/1 (v/v)) was
Exenplleyed Bsodust ot iof 1imbssnal . f¢inulRrtepar &tridn of
i posomal fornulation
cycaoBegalimnt aykbphesphatodpleRating, stearyl anm ne, and
sugar - chol estanol were nmixed in proportions of 52/8/20
(bya ool gnodgmas sbuatbai bfaehohabfagbulhicoéhdDéstanol
and subsequently an organic sol vent
(cbuhbundf dial hreehdnchotregtanol VAW $s¢B30ed Linand
distilled water (1 nL) were added to and mxed with
chiheofesul/nanhhanpkt ar /1 Ther el t eas eheloye@dne a starting
sol vent was conpletely renoved by neans of a rotary
mageapatat or, and the resultant product was subjected to
freeze-drying, to thereby conpletely renove water. The
(1} r Begpadatednppbdutposemadi SgunybatienPBS (1 nl),
followed by wultrasonic treatnent (15 W 15 m nutes),
to LhePepglhdtaylphpepbatidiaehagineunsteany paninel eand
size of about 40 to about 300 nm The thus-forne
sugapocbpbesherel chproyetked EXaphProptiongal)534/20 (by
Preparation of cyclodextrin inclusion conplexation
mole) so as to attain a total amount of 700 pL, 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
gsolvent 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 solutionm,
followed by stirring/mixing, to thereby form an inclusion

complex of cyclodextrin with GlcNAc-cholestanol. Formation
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20% Aqueous hydr oxypropyl - (3-cycl odextrin sol uti on was
prepared, and d cNAc-chol estanol was added to the
solution, followed by stirring/mxing, to thereby
forman inclusion conplex of cyclodextrin with

G cNAc-chol estanol . Formation 19 of a good inclusion
conplex is confirnmed by observing that

ofGhchiedchateat apnl cohplex 88 tosoluhte Spnpossudying that
solubilized through stirring. [0049] Exanple 2 Cel

clpNakiErbatsoanbDhi bl & o) yarf iReblabl & edsoursdpl £st anol
A cultured cancer cell line (HT-29 (human)) was

sol 1BpEUl at@dthpdagla 96ieihgpl ate (1 x 104 cell s/ 100
}Mwell), and subsequently the
JoodAqg- chol est anol - conpound-cont ai ning | i posonal
formul ati on or cyclodextrin inclusion conplexation
Exgmepar 2d dal IBarqll ief eraraioradded dia drye eFGemt| lofplGatcdIAc-
foll owed by incubation at 37C for three days.
chdheseafidber, the MIT assay was perfornmed, and the
nunber of cells was determ ned. Percent cel
prohi tetatred cahcditcehl wasne obiata2d(fyymarke) ofas he
bel ow descri bed formula. The results are shown in
indebletdd NAsta & ezaHwell hel 8 eNAC-x ol ‘eseadisl/ 160N/ wed 1)
strong cell proliferation inhibitory effect. [0050]
andl aqbs@w@@mY cethe GpreNA¢ eclaplemtanhi mqrmmm(ctre?%rémlmng
CPl) (o) (1 - ODof treated cells/OD of non-treated
llp@$¢mglequu{qmmgg or cyclodextrin inclusion complexation

prepared in Example 1 was added to the 96-well plate,

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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0D of treated cells and OD of non-treated cells were

nmeasured at 450 nm and 650 nm respectively (according

to the MIT assay). [0052] 20 [Table 1] Cell

proliferation inhibitory effect of sugar-chol estanol

Sugar - chol estanol) Form CPI50(M 2 G cNAcGal Chol

Li posomal formulation 10.2 d cNacChol Liposonal

f or mutls@f1iecon 110. 4 Gal Chol Li posomal fornulation 12.7

Chol Liposomal fornulation 354.3 d cNAcGl Chol
ceQicledaiireratibel U6hopitbry) esipLexaEi sigal eNaTE&bohnol

CQyclodextrin | npl usion 8.8 coml exation-Gal-Chol

Suggal-caelEstATPACI usi on 37.4 coiPfBxation  Chol | CPI50 (uM)’

gleyakadexhobiln i ncll usiporocmall0Edromiplteoat i on 1) 10.2

cleedNAsGal Chol : G| ehhoRbmaGa kdrehalaesianol G cNa¢Cholin. 4

GaPchPAC 3- CnOIestathpg%HHyy fdg%%ﬁagq@hestanol Chol @ 12.7

Chblg!EiEdHUI 2) b‘ﬂ&@é&oﬁ%ﬂo%c&%%ﬂbﬁqg for attalnlng 354 .3

uclll AL AT, Al 1s Clll

CIEBREEPACHEY as an FSLOVE  Hared &t 1om 159
complexat

GlcNacChol Cyclodextrin inclusion 8.8
complexation

GalChol Cyclodextrin inclusion 37.4
complexation

Chol Cyclodextrin inclusion > 1000
complexation

1) GlcNAcGalChol: GlcNAcPl,3GalP-cholestanol
GlcNacChol: GlcNAcB-cholestanol
GalChol: GalP-cholestanol
Chol: cholestanol
2) Concentration required for attaining 50% CPI
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a chol estanol conpound represented by the foll ow ng
formula (1) [FI] H3C, HCH CH3 CH 3] CH3 (1) GcNAc
O H or a cyclodextrin inclusion conplexation
containing the conpound. [2] A |liposonal fornulation
contai ning a chol estanol conpound as described in
claim1l. [3] A cyclodextrin inclusion conplexation
contai ning a chol estanol Garpound as described in
claim1l. [4] An inclusion conmplex according to claim
3, wherein the cyclodextrin is

o B (RO (5 B8 e poreatent
1 2
NCLYENBINE Y. 5 el .%n c%sn%f*e%?.l%%‘)’mé; £

ggntalnlng t he

[F1]

HsC. H
CH CHs
CH

(1)
GlcNAC”

T---

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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conpound for produci ng an anticancer agent. [6] A
nmet hod for preventing or treating cancer,
characterized by conprising adm nistration of a
chol estanol conpound represented by the follow ng
formula (1): [F3] H3C, HCH CH3 CH CH3 (1) GcNAcOH
or a cyclodextrin inclusion conplexation containing
the conmpound. 23

HsC, H

~

CH CHj

o (1)
GlcNAc”

Ir---

or a cyclodextrin inclusion complexation containing the
compound for producing an anticancer agent.
[6] A method for preventing or treating cancer,
characterized by comprising administration of a cholestanol
compound represented by the following formula (1):

[F3]

HsC. H

5

CH

o (1)
GlcNAc”™

T

or a cyclodextrin inclusion complexation containing the

compound.
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