WO 03/ 015826 PCT/JP02/ 08309 DESCRI PTI ON PHARVACEUTI CAL COVPCSI TI ONS
COVPRI SI NG POLYSACCHARI DE CONJUGATES FOR I NHI BI TI NG THE METASTASI S OR
PREVENTI| N@OTBIE1 RECURRENCE OF MALI GNANT TUMOR 5 TECHNI CAL PErHR®/0BB@® pr esent
invention relates to a pharnaceutical conposition for inhibiting the
nmetastasis or preventing the recurrence of a malignant tunor. More
particularly, the 10 present invention relates to a pharmaceuti cal
conposition for inhibiting the netastasis or preventing the recurrence of
a malignant tunor, which conprises as the active ingredient a

pol ysacchari de derivative conprisi RBESERIPBIONacchari de havi ng a car boxyl
group bound to an active 15 substance having an anti-tunor activity for
exanpl e a ? &Ptothe0|n derivative of the formula (I
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ART Malignant tunors are one of the main causes of death in the devel oped
countries, and the majority of malignant tunors related deaths are due to
nmetastasis into distant 25 organs or recurrence acconpani ed by netastasis
to diggant WO 03/015826 PCT/JP02/ 08309 2 organs after a topical therapy.
The netastasis to distant organs nmay be caused by henat ogenous netastasis
or | ynmphogenousoret aIEap s, and it is known that a patient
The present invention relates to a pharmaceutical
composition for inhibiting the metastasis or preventing the
recurrence of a malignant tumor. More particularly, the
10 present invention relates to a pharmaceutical composition
for inhibiting the metastasis or preventing the recurrence
of a malignant tumor, which comprises as the active
ingredient a polysaccharide derivative comprising a
polysaccharide having a carboxyl group bound to an active
15 substance having an anti-tumor activity, for example, a
camptothecin derivative of the formula (I) or (II) as
mentioned below, via an amino acid or a peptide consisting
of 2 to 8 amino acids which are the same or different, or a
salt thereof.
20
BACKGROUND ART
Malignant tumors are one of the main causes of death
in the developed countries, and the majority of malignant

tumors related deaths are due to metastasis into distant

25 organs or recurrence accompanied by metastasis to distant



havi ng | ynphogenous netastasis has a high risk of 5 recurrence of a
mal i gnant tunor after topical therapy. The nmain organs of recurrence are
brain, | uwgQ,03b1382¢, and bone. Especially, a tunor in di gesTive/@ppar at us,
for exanple, colon cancer fromwhich a | arge nunber of patients are

suffered, may often invade and spread t@ the liver, and a 10

br east cancer

and a lung cancer as well often invade and spread to the liver. Further, a
| ynphoma and a | ynphatic |eukem a nay spread nainly to the | ynph system
and it has been reported that the netastasis to |iver was observed in

hi gh rate bygansopsyer1s topocddrtheraphi bi The hretastasbhicko idicstalthg t he

netastasis to distant organs such a netastasis to the |iver
life, a chempthsrmpy, bet causedehpl bypatagenousuppbastasisare
topi cal therapy, but the chenotherapy has a potent toxicity

and to prol ong
after a
and cannot be

used for 2Qympbhogencadmnaisstation. ahd addisikmownt thas &cpatidyt been
reported that the lifetine is nore prolonged by a supportive care of
chenot her apgvihgnlgmphpgeabushreapygtasal snkas Farheglanpigk of the trials of
post-surgery chenotherapy for the patient who is the subject of surgery 25
of adwancedegastencecaficer mabgnahtt hemcanaétsrotodigest tiverdfy 03/ TH&826
PCT/ JP02/ 08309 3 organs, clinical tests of various agents for
anti-nmal i gpanh otyaRESoliavecheeantei ade buaianylthey apeuérc ared Hoohe .

exhibiting a remarkably better survival rate than a surgery

al one has not

been est abEspbedayely, 2 Yofler thesegestiusshppaestusl has éemmpbesired to

find a new agent effective in inhibiting recurrence or in

colon cancer from which a large number of patients are

suffered, may often invade and spread to the liver, and a

10 breast cancer and a lung cancer as well often invade and

spread to the liver. Further, a lymphoma and a lymphatic

leukemia may spread mainly to the lymph system, and it has

been reported that the metastasis to liver was observed in

high rate by autopsy.

15 In order to inhibit the recurrence including the

metastasis to distant organs such a metastasis to the liver

and to prolong life, a chemotherapy, etc. is employed as a

supportive care after a topical therapy, but the

chemotherapy has a potent toxicity and cannot be used for

20 chronic administration. 1In addition, it has scarcely been

reported that the lifetime is more prolonged by a

supportive care of chemotherapy than a topical therapy

alone. For example, in the trials of post-surgery

chemotherapy for the patient who is the subject of

surgery

25 of advanced gastric cancer, one of the cancers of digestive



prolonging life after topical therapy, which is applicable to the |ynph
node and the distant organs of netastasis with |ittle side effects, and is
sui t abl e wWoro3oseni ¢ 10 admi ni stration. On the ot her handpCOrP&isi®@376, WO
97/ 46260, WO 97/38727, JP-A-10-72467 and JP- A-10-95802 di scl ose a
pol ysacchari de derivative conprising a pol ysaccharide bound to an active
subst ance having an anti-tunor activity via an 15 amno acid or a peptide.
However, these publications disclose the use of these polysaccharides in
the treatnent of cancers by accunulating at the tunor site and killing the
tunor cel | sygbus, nelénicahdteate aftvveriovs afenhhi bori agt remabdigrast or
preventing 20 recurrence of a malignant tunor. DI SCLOSURE OF | NVENTI ON An
obj ect of thmopsebent beeentroadj sbub pngvillerapenbvel mgbhedaceuti cal
conposition for inhibiting the 25 netastasis or preventing the recurrences
of a nal i geahtib¥VOiflg/ @158R6rREHL yPO2LO880Surdivalinbate Thirapr@sentrgenyent or s
have i ntensively studied, and have found that a pol ysacchari de derivative
conpri si ngadonpohysaachabeda bateh@yiahedrlgekyl group bound to an active 5
substance having an anti-tunor activity via an amno acid or a peptide
exhi bist s an exc®hdemt takkectirpuihbeahobsbi tkohasobeartdssased todfbnd
prevention of recurrence of a malignant tunor, and have acconplished the
present iaveew agenthalf festivvbeipr ¢aRhbitaugnteonrrehatesrt ®nl0
phar maceuti cal conposition for inhibiting the netastasis or

prolonging life after topical therapy, which is applicable

to the lymph node and the distant organs of metastasis with
little side effects, and is suitable for chronic
10 administration.

On the other hand, WO 94/19376, WO 97/46260, WO
97/38727, JP-A-10-72467 and JP-A-10-95802 disclose a
polysaccharide derivative comprising a polysaccharide bound
to an active substance having an anti-tumor activity via an

15 amino acid or a peptide.

However, these publications disclose the use of these
polysaccharides in the treatment of cancers by accumulating
at the tumor site and killing the tumor cells, but never
indicate activities of inhibiting metastasis or preventing

20 recurrence of a malignant tumor.

DISCLOSURE OF INVENTION
An object of the present invention is to provide a
novel pharmaceutical composition for inhibiting the

25 metastasis or preventing the recurrences of a malignant



preventing the recurrence of a malignant tunor, which conprises as the
active ingredient a polysaccharide derivative conprising a polysaccharide
havi ng a warbox3gke group bound to an active substance haviPag/Jaoe/@ae9 -t unor
15 activity via an amno acid or a peptide consisting of 2 to 8 am no
acids which are the sanme or different, o a salt thereof. BRIEF
DESCRI PTI ON OF DRAW NGS 20 Fig 1 shows the | apsed days after inplantation
of turmor and the nunmber of survived animals in M5076 liver netastatic
nodel s. BEST MODE FOR CARRYI NG QUT THE | NVENTI ON 25 The pol ysacchari de
havi ng a catbetyl group of the WO 03/015826 PCT/JP02/08309 5 present

i nvention includes the sane ones as those disclosed in the above nentioned
WO 94/ 19376 and TWe 97e46R60ineedtorschades ipokysacehar stdadhadj ngndri gi nal Iy
carboxyl groups in the structure thereof (e.g., hyaluronic acid, pectic 5
aci d, al gi mat&reaGotindcltbadr ai polyshephairideetierivaghde pohpsasthgrades
having originally no carboxyl group (e.g., pullulan, dextran, nmannan,

chitin, mapRQgisieaharéhiet BagAng at eaybbutylbgiregpi Bbuadueedahheaeeioecar boxyl
groups, and polysaccharides having originally no carboxyl group in the 10

structaur e theysRehdRuhakenggahnbhedu¢egdorhaceti oiegr boxyhn gnotpsaaider
pol yal cohol formation (e.g., polysaccharide polyalcohol having a carboxyl

group) . Themel yeptehar esaiBavisngnokixgienakhy agreatbexykher expibhyionei ng
i ntroduced thereto a carboxyl group neans ones 15 that are prepared by
substituti g FdedtageR’ ahanoef pgeR@httion of recurrence of a
malignant tumor, and have accomplished the present
invention. That is, the present invention relates to
10 pharmaceutical composition for inhibiting the metastasis or
preventing the recurrence of a malignant tumor, which
comprises as the active ingredient a polysaccharide
derivative comprising a polysaccharide having a carboxyl
group bound to an active substance having an anti-tumor
15 activity via an amino acid or a peptide consisting of 2 to

8 amino acids which are the same or different, or a salt

thereof.

BRIEF DESCRIPTION OF DRAWINGS
20 Fig 1 shows the lapsed days after implantation of
tumor and the number of survived animals in M 5076 liver

metastatic models.

BEST MODE FOR CARRYING OUT THE INVENTION

25 The polysaccharide having a carboxyl group of the



or all of hydroxyl groups of polysaccharides having originally no carboxyl
group with a carboxy-Cl 4 al kyl group. In the present invention, the
pol ysacchaipiod®1isavi ng a pol ysacchari de includes one that pargPgyesper ed by
treating a 20 pol ysaccharide originally having no carboxyl group with a
reduci ng agent, and then followed by substituting a hydrogen atom of a
part or all of hydroxyl groups of the resultant wwth a carboxy-Cl 4 al kyl
group. The pol ysacchari de pol yal cohol having a carboxyl group 25 includes,
for exanple, a carboxy-Cl 4 al kyl -pol ysaccharide WO 03/ 015826
PCT/ JP02/ 0B388ent polvgattohoinwhidési cherswee condy as cthogr) disclosed
pol ysaccharide originally having no carboxyl group successively with
sodi um per iadahe abdvsodéentnibnedhywdr ddél By76 hendreGo?7/ 4620058t in WO
97/ 46260 to give a polysaccharide 5 polyal cohol, which is further treated
with a hal egenated p€lydaatkyktdebbaying acigindhky at&yboxyl easowrds t he
carboxyl -Cl_4 al kyl group which substitutes a hydrogen atom of the
hydroxyl gieupseobtttietuaboykrepebysaecharidealinchidi agid, pedgsacchari de 10
pol yal cohol) may be either a straight chain alkyl group or a branched
chai nsal kyhcguouplgPhetenabbie ehabhdxyi€ingd haékytigroepcik, dmdt exanpl e,
car boxynet hyl group, 1-carboxyethyl group, 3-carboxypropyl group,
1- et hyl - Sme;I@gwﬁa@wbsghaunngzomgmhi Bycao boaybd®ypr opytp gt@up, ,
4- car boxybutyl group, etc., and carboxynethyl group is nore preferable. In
the presenpyinweahi OBexthanpousaeahachieihavnagnagluaabpxyhigesam, is
preferably carboxy-Cl 4 al kyl dextran or

etc.) but being introduced thereto carboxyl groups, and

polysaccharides having originally no carboxyl group in the
10 structure thereof but being introduced thereto carboxyl
groups after polyalcohol formation (e.g., polysaccharide
polyalcohol having a carboxyl group).
The polysaccharide having originally no carboxyl group
but being introduced thereto a carboxyl group means ones
15 that are prepared by substituting a hydrogen atom of a part
or all of hydroxyl groups of polysaccharides having
originally no carboxyl group with a carboxy-C,, alkyl group.
In the present invention, the polysaccharide having a
polysaccharide includes one that are prepared by treating a
20 polysaccharide originally having no carboxyl group with a
reducing agent, and then followed by substituting a
hydrogen atom of a part or all of hydroxyl groups of the
resultant with a carboxy-C,., alkyl group.
The polysaccharide polyalcohol having a carboxyl group

25 includes, for example, a carboxy-C,, alkyl-polysaccharide



car boxy-Cl_4 al kyl dextran pol yal cohol, and carboxyl-Cl-4 20 al kyl dextran is
especially preferable. The degree of polyal cohol formation (by the

successi WO ooisad i on with sodi um periodate and reducti onPairtJRo2asdéoum
borohydride) in the step of preparing the carboxy-Cl-4

al kyl - pol ysacchari de pol yal cohol as nentd oned above is not 25 specified,

but the internedi ate pol ysacchari de pol yal cohol WO 03/015826 PCT/ JP02/ 08309
7 is preferably one being obtained by treating a polysaccharide under
possi bl e conditions for substantially alnost conpletely formng

pol yal coholpoliVadeohrel, whichhesppespatrednbentreatihbeapodygsectiaardée 5
havi ng a carboxyl group is preferably carboxynethylated dextran or

car boxynet hyliatied 1dgxhaainpgohpakeebokylagdoapoagccebhesee ppl wslcchar i des,
particularly dextran having an average nol ecul ar wei ght of 20,000 to

500, 000 i s swaiem peefiedakle andngdodexinr Borbhydrgdanbavehagee thb@cul ar wei ght
10 of 50,000 to 350,000 is nost preferable (said average nolecul ar wei ght
bei ng det erdiiskedsky Gl wpeomeatlen tehgowat agpaphyatEReyidet hod,

Shi nsei kagaku, Ji kken Koza, vol. 20, p. 7, Tokyo-Kagaku-Dojin, Novenber 5,

1991) .5 Whepd1Rianeduelng waicar hexyhuakkgr gredpednivothbSaphiysgesdasddes, the
degree of the introduction thereof is expressed by "degree of

substitutien’, gmkgmcggbggynm@da@yda nunber of carboxyl al kyl groups
(i ncluding groups of peptide chain being introduced by these groups) per a

sugar residue. THeat1ky1eXRi@ISES bY¥nbheatkBbkgM-0g, esiaii kol el ciof
car boxyal kyl groups Degree of = in the nolecule
substitutes a hydrogen atom of the hydroxyl groups of the
above polysaccharide (including a polysaccharide
10 polyalcohol) may be either a straight chain alkyl group or
a branched chain alkyl group.

Preferable carboxy-C,., alkyl group is, for example,
carboxymethyl group, l-carboxyethyl group, 3-carboxypropyl
group, l-methyl-3-carboxypropyl group, 2-methyl-3-carboxy-

15 propyl group, 4-carboxybutyl group, etc., and carboxymethyl
group is more preferable.

In the present invention, the polysaccharide having a
carboxyl group is preferably carboxy-C,, alkyldextran or
carboxy-C,, alkyldextran polyalcohol, and carboxyl-C,_,

20 alkyldextran is especially preferable.

The degree of polyalcohol formation (by the successive
oxidation with sodium periodate and reduction with sodium
borohydride) in the step of preparing the carboxy-C,_,
alkyl-polysaccharide polyalcohol as mentioned above is not

25 specified, but the intermediate polysaccharide polyalcohol



Substitution Tot al

nunber of 20 sugar residues in the nolecule Wen the

car boxyl al kyl group is carboxynethyl group, the degree of substitution is

occasi onawby3exyseessed by the

degree of carboxynet hyl ati ecTJ@M/ ey ee) .

WO

03/ 015826 PCT/JP02/ 08309 8 When. the polysaccharide is dextran, the degree

of substitution thereof is preferably i the range of 0.3 to 0.8. Wen
t he pol ysaccharide is dextran pol yal cohol, the degree of substitution is
5 0.5. The am no acid or peptide of the
pl ays a role of spacer existing between a pol ysacchari de

preferably in the range of 0.3 to

present invention

havi ng a cdsbexefegablly and baiagt bbbéainbdt bgcerbaving an anti-tunor

activity,

aci ds,

and the amno acid or amno acid 10 form ng said peptide includes
bot h nat ur golg@anechaciide anderspbkbeébile aphdatdond fonckudshgnbiaiino

L-amino acids, a mxture thereof), and al so includes either neutral

am no aci dalmeasi coapiletedyi dsraingcpdilgaanbholaci ds. Mreover, the am no

acid of the present
R-am no aci ds,

acids are glycine, a-alanine, R alanine, valine, |eucine, isoleucine,

serineg thmeeiinea Srdbiiynegraphienbreregapait carbekdmeghylanea acid,
20 citrulline, arginine, phenylalanine, tyrosine, histidine,

trypt ophan daxt@dlamer kudbexypethiynatey- deknelut pbilgadebHol, Eandl aa6Agr oi C

| ysi ne,
acid, etc.
10
15
20

The peptide of the present invention iIncludes ones
these polysaccharides, particularly dextran having an

average molecular weight of 20,000 to 500,000 is more
preferable, and dextran having an average molecular weight
of 50,000 to 350,000 is most preferable (said average
molecular weight being determined by Gel permeation
chromatography (GPC) method, Shinseikagaku, Jikken Koza,
vol. 20, p. 7, Tokyo-Kagaku-Dojin, November 5, 1991).

When introducing a carboxylalkyl group into
polysaccharides, the degree of the introduction thereof is
expressed by "degree of substitution" which is defined by a

number of carboxylalkyl groups (including groups of peptide

chain being introduced by these groups) per a sugar residue.

That is expressed by the following equation.

Number of carboxyalkyl groups
Degree of — in the molecule

Substitution Total number of
sugar residues in the molecule

When the carboxylalkyl group is carboxymethyl group,
the degree of substitution is occasionally expressed by the

degree of carboxymethylation (CM-degree).

i nvention may be 15 not only a-am no acid but also
Wcaidoe raCiifs the- pifeBen&cidsenet 6n, Exhappbetysbcther até no



consisting of 2 to 8 amno acids, preferably 2 to 5 amno 25 acids, which
are the sane or different. Exanples of the WD 03/015826 PCT/JP02/08309 9
pepti des wpa3gkigey!| - gl ycyl - L- or D-phenyl al anyl - gl yci ne, Pgirygeyd/esgeyci ne,
gl ycyl -gl ycyl -gl ycine, glycyl-glycyl- glycyl-glycine,

gl ycyl -gl ycyl -glycyl -gl ycyl -gl ycine, L- 8r D phenyl al anyl -glycine, L- or
D-tyrosyl-glycine, L- or D5 leucyl-glycine, L- or

D phenyl al anyl -citrulline and L- or D-valyl-citrullin (the N-term nus of
t hese peptides is introduced onto the carboxyl group of a pol ysaccharide).
Anong t hese pepWheesthgl poylsgbtybhulriie ds Bepheay) - thé adgdrgéyef ne,

gl ycyl -glycine, glycyl-glycyl-glycine, 10 glycyl-glycyl-glycyl-glycine,

gl yecyl - gl yeybosgliyayliogl yagkreodl yei pecfandbly bn theheayyal afyd: 3l yci ne are
preferable. The active substance having an anti-tunor activity of the
present inwvemst.i owheny thacpbuvdgsuathausdeotpodadsrbei pglykhovholhs tlne
anti-tunor agent, and nay be either cytotoxic 15 agents or cytostatic
agents. Thelegjeet @fi gudgeitutsopr ekepablfyrapipt oh hekénrdegevati 0e3 and
taxane derivatives, and the cytostatic agent is preferably angi ogenesis

i nhi big ors,0 .EGF receptor inhibitors. Mre preferably, the cytotoxic agent
is canptothecin derivatives, and the 20 cytostatic agent is angi ogenesis

i nhi bitors. Exampleesm@hocamptobiepeptdaei vat thespaeeendnpausasiodi scl osed
in JP-A-10-72467 of the formula (1): WD 03/015826 PCT/JP02/08309 10 R O
Xi -Al k-0 Nﬁ@d§§ a role of spacer existing between a polysaccharide
having a carboxyl group and an active substance having an
anti-tumor activity, and the amino acid or amino acid

10 forming said peptide includes both natural amino acids and
synthetic amino acid (including D-amino acids, L-amino
acids, a mixture thereof), and also includes either neutral
amino acids, basic amino acids or acidic amino acids.

Moreover, the amino acid of the present invention may be

15 not only a~-amino acid but also B-amino acids, y-amino acids,
g-amino acids, etc.

Examples of the amino acids are glycine, o-alanine, f-
alanine, valine, leucine, isoleucine, serine, threonine,
systeine, methionine, aspartic acid, glutamic acid, lysine,

20 citrulline, arginine, phenylalanine, tyrosine, histidine,
tryptophan, proline, hydroxyproline, y-aminobutyric acid,
g-aminocaproic acid, etc.

The peptide of the present invention includes ones
consisting of 2 to 8 amino acids, preferably 2 to 5 amino

25 acids, which are the same or different. Examples of the



&N H5CF O wherein RlL is a substituted or unsubstituted | ower alkyl
X1 is a group of the fornmula: -NHR2 (R2 is a hydrogen atomor a | ower

al kyl growp)osams$2/l K is a straight chain or 5 branched chacr/i€l/@sed kyl ene

group,

group having optionally an oxygen atomin the chain thereof. Anmong them

preferable
canpt ot heci n.

conpound is 10- (3" -am nopPopyl oxy) -7-ethyl- (20S) -

di scl osed in JP-A-10-95802 of the forrmula (I1): R3R2ZO0ORA N O(II)

N, ;

conbi ne t opkptidas| aner gavkylegktygydtp; endDoplzenylahanytagbyeizgons of
said | ower al kylene group is substituted by 15 an am no group, and the
remai ni ng ghyeglgydypsnef BR2ytelRGlyayk-alhwimegeglacvhyghytwver al kyl

O her exanpl es of canptothecin derivatives are 10 conpounds

R5 s

O R H5C2, OH wherein two groups of R2 to R6 being adjacent each ot her

group or a halogen atom Anong them preferable conpound is (1S,
9S) - | - am ngl9cyet-bylchbné| ugige]l 3gliybytlr ol 9y tlgbyxyy U=akybime 1 H.4 20+
benzo[ de] pyrano[ 3',4' : 6, 7]indolidino[1l, 2-b]quinoline W 03/015826
PCT/ JP02/ 0839%en¥ylaldfyl36kcihtl) - di-ooe, DetgroExanpl esing, t hxame D-
derivatives are Taxol, Taxotere,

13-[ (3 R 31Ruc¥1NglLybtihyl oxycaeborphelyiayshopropythiline deadelylobaccatin

etc.

10

15

20

D-valyl-citrullin (the N-terminus of these peptides is
introduced onto the carboxyl group of a polysaccharide).
Among these peptides, glycyl-glycyl-L- or D-phenyl-
alanyl-glycine, glycyl-glycine, glycyl-glycyl-glycine,
glycyl-glycyl-glycyl-glycine, glycyl-glycyl-glycyl-glycyl-
glycine, and L- or D-phenylalanyl-glycine are preferable.
The active substance having an anti-tumor activity of
the present invention may include various compounds being
known as an anti-tumor agent, and may be either cytotoxic
agents or cytostatic agents. The cytotoxic agent is
preferably camptothecin derivatives and taxane derivatives,
and the cytostatic agent is preferably angiogenesis
inhibitors, EGF receptor inhibitors. More preferably, the

cytotoxic agent is camptothecin derivatives, and the

cytostatic agent is angiogenesis inhibitors.

Examples of camptothecin derivatives are compounds

disclosed in JP-A-10-72467 of the formula (I):



5 In the active ingredient of the present invention, the ratio of the

pol ysaccharide and the active substance having an anti-tunor activity my
be sel ectwo oaoesedli ng to the kinds of the polysaccharide troTheousae, but
when the polysaccharide is dextran or dextran pol yal cohol, then the 10
content of the active substance having a® anti-tunor activity is preferable
inthe range of 0.1 to 20 % by weight, nore preferably in the range of 2
to 10 % by weight, based on the whole weight of the active ingredient.
Anong the active ingredients of the present invention, 15 preferable ones
are pol ysacchari de deriva&bves or salt thereof wherein an am no acid or
a peptide consisting of 2 if no acids which are the sane or different
are introduced into_ga\Qa 0 1S car boxyl groups of the

pol ysacchaniidespavihag alicar boxyl rough an acgd 20 anmi de bond, and
the remaining part oXa ¢ e Q¥ @ups or carboxyl groups which do
not participate in the bi'hding to tkeNarboxyl groups of the above peptide
are bound to the carboxyl groupsHs%ﬁ1noC@Woups or hydroxyl groups of the
active substance having an anti-tunor 25 activity through an aci d-am de
bond or esigerboAdr! W 03/ Hi58260 REd H0AUNB 30X 1 thix &b pesica lay kyrlef er abl e
active ingredient is a polysaccharide derivative, wherein the

pol ysacchagirdep, havi 19 angesip oW | 1 otbrmsl Lar-ma/merhyl sitechydgaan, the
active substance having an anti-tunor activity is 10-(3" 5

ani nopr opyLexy) of- &t hplet2@9kytagpbaphesha, Aardikhe pepaiget €Bain or
glycyl -glycyl-glycine, or a salt thereof. Especially preferable one is a

pol ysacchapi-deceen vabine ces ek éMe group having optionally an

oxygen atom in the chain thereof. Among them, preferable
compound is 10~ (3’-aminopropyloxy)-7-ethyl-(20S) -
camptothecin.

Other examples of camptothecin derivatives are

10 compounds disclosed in JP-A-10-95802 of the formula (II):

RS R?
4
" > (n
RS N7

wherein two groups of R? to R® being adjacent each other
combine to form a lower alkylene group, and one of the
carbon atoms of said lower alkylene group is substituted by
15 an amino group, and the remaining three groups of R?* to R®
are a hydrogen atom, a lower alkyl group or a halogen atom.
Among them, preferable compound is (1S, 9S)-l-amino-9-
ethyl-5-fluoro-2, 3-dihydro-9-hydroxy-4-methyl-1H, 12H-

benzo[(de]pyrano(3’,4’ :6,7]indolidino(1, 2-b]lquinoline-



pol ysaccharide having a carboxyl group is carboxynethylated dextran having
an average nol ecul ar wei ght of 60,000 to 10 200, 000, and the degree of

car boxymewlbyBatiseen thereof is in the range of 0.3 to 0. 8pcariper/esads
thereof. O her preferable active ingredient is a polysaccharide derivative
wherein the pol ysacchari de having a carldxyl group is a carboxy-Cl 4

al kyl dextran pol yal cohol, the active 15 substance having an anti-tunor
activity is (1S, 9S5)-1-

am no- 9- et hyl - 5-f | uor o- 2, 3- di hydr o- 9- hydr oxy- 4- net hyl -

1H, 12H benzo], dg](pyr, asd) 3didnef, étcndol i di no[ 1, 2-b] - i

qui nol i ne- 10, 13(9H, 15H) - di one, and the peptide is glycyl- glycyl-L- or

D- phenyl al anyl - gkyabnes of @asaht therieativenda?® Tapetj aThyoperéerabl e
ones are a polysaccharide derivative or a salt thereof wherein the

pol ysacchanizdg (hawi, 3R}~ 3CH-BOXML yIbaYpairBoagl bBXye fdldpadkyl Hexo+ an
pol yal cohol having an average nol ecul ar wei ght of 200,000 to 400, 000, and

t he degreed@gc@hﬁls%agbgtghiQmI;h@teof isin the range 25 of 0.3 to 0.5.
WO 03/ 015826 PCT/JP02/08309 13 The pol ysaccharide derivative or a salt

theregf of the. rnaghievacikigeedngibdabnthefpehgeptesanenihoantiyn petips epar ed
according to the nethods disclosed in WD 94/19376, WO 97/46260, WO

97/ 38727, JRBtA01Q+t/ 2487 podRdadPnirife9a8a2thd IBeipBasuBseHhtéahaving
conposition of the present invention may highly accunulate at the site

such as |ynphantede @bt Betliviey haywheCBetaneslsabByraphgado €nd rel ease
an active substance at an appropriate rate so that the active substance

hardly affgqt3100 f R eNBbTsacehhs iaRd ts0psuRBEES SHUE! Yhagt shen the growth
of tunor cells, and hence,
polysaccharide is dextran or dextran polyalcohol, then the

10 content of the active substance having an anti-tumor
activity is preferable in the range of 0.1 to 20 % by
weight, more preferably in the range of 2 to 10 % by weight,
based on the whole weight of the active ingredient.

Among the active ingredients of the present invention,

15 preferable ones are polysaccharide derivatives or a salt
thereof wherein an amino acid or a peptide consisting of 2
to 8 amino acids which are the same or different are
introduced into a part or all of the carboxyl groups of the
polysaccharide having a carboxyl group through an acid-

20 amide bond, and the remaining part or all of the amino
groups or carboxyl groups which do not participate in the
binding to the carboxyl groups of the above peptide are
bound to the carboxyl groups, amino groups or hydroxyl

groups of the active substance having an anti-tumor

25 activity through an acid-amide bond or ester bond.



t he pharnmaceutical conposition of the present invention is wuseful in the
inhibition of netastasis or prevention of reoccurrence of a nalignant
tunor. EswemBdalisye t he pharnaceutical conposition of thePpradgeis3émventi on
is 15 useful in the inhibition of |ynph node netastasis or |iver

nmetastasis, particularly useful in the iighibition of |ynph node
netastasis. Further, anong | ynph node netastasis, the present
pharmaceutical conposition is useful in the inhibition of netastasis in

| ynph node fromthe colon, or 20 netastasis in |ynph node fromthe |ung.
In addition, thespeeseniyppaetfiseablecattioapisytédnentaysexhibit its
effects not only before the onset of netastasis but also after the onset

of netast agiolysathbaefaeedetheapteagnivhphai matkst boaysaodpasidéon is al so
25 useful 1n the inhibition of netastasis or prevention of WO 03/015826

PCT/ JP02/ 08389 ngl4nr eaebukiengeop asnBhirgbRpetiyDatadt @exarinpi clad
therapy (e.g., surgery, radiation therapy, thernotherapy, cryotherapy,

| aser bur niaxkg itieekap%tate. havhhgeaneanti heunpt esenivpbar DRCEOH ( Bat
conposition is also suitable for 5 repetitive dosing for long tinme, and can

be enp oyednihegeb 9&oﬂ§®h7aetﬁ9hcabosheeaﬁytoﬁh@cpﬁesgﬂa pharpaseldé cal
conposition is preferably admnistered parenterally (e.g., intravenous

injection),ig %ﬁ@c&ﬁ—@&?@?h¥g§9@ﬁﬂ%$tSied 5B1thenépesrof Bspeguall 0
preparation such as solufion, suspension, emulsion, etc. The present

phar maceut izalr GAMARSbhkOR sl & Pbelenabhyrifer aukavedive Wheréonnmpé an
injection oOr drip infusion by using distilled water for injection,
physi ol 0gi ¢R)188ldR&ride having a carboxyl group is carboxymethylated
dextran having an average molecular weight of 60,000 to
10 200,000, and the degree of carboxymethylation thereof is in
the range of 0.3 to 0.8, or a salt thereof.

Other preferable active ingredient is a polysaccharide
derivative wherein the polysaccharide having a carboxyl
group is a carboxy-C,, alkyldextran polyalcohol, the active

15 substance having an anti-tumor activity is (1S, 9S)-1-
amino-9-ethyl-5-fluoro-2, 3-dihydro-9-hydroxy-4-methyl-
1H, 12H-benzo [delpyrano([3’,4’:6,7]indolidino[1,2-b]~-
quinoline-10,13(9H,15H) -dione, and the peptide is glycyl-
glycyl-L- or D-phenylalanyl-glycine, or a salt thereof, and

20 especially preferable ones are a polysaccharide derivative
or a salt thereof wherein the polysaccharide having a
carboxyl group is carboxy-C,, alkyldextran polyalcohol
having an average molecular weight of 200,000 to 400,000,

and the degree of the substitution thereof is in the range

25 of 0.3 to 0.5.



sol ution, aqueous glucose solution. 15 The dosage of the present

phar maceuti cal conposition may vary according to the adm nistration

met hods, wO®3/0138¢ ght or conditions of the patients, etc. PCOUP0N/G8309s
usually in the range of 0.002 to 50 ng/ kg, nore preferably in the range of
0.01 to 5 ng/kg, in single dose, convertled 20 into an anount of the active
substance. In the present specification, the |ower alkyl group and the

| ower al kyl ene group may be ones having 1 to 6 carbon atonms, preferably
ones having 1 to 4 carbon atons, and the halogen atomis fluorine atom
chlorine atom ZBebpoilysecahemideodenévatdwe erca ¥WOLD3tREBE82H of the.

PCT/ JP02/ 08309 15 EXPERI MENTS Experinent 1 (M 5076 |liver netastatic
nodel s) Onectiilvkei angekdikeb@76fceéhkbsptapast bDuuehbhosamgpnibe peépayedere
inplanted into BDF1 nale mce (5-weeks old, 8 5 animals per group) at the
tail vein. a&coestingotrpotthed fn€ahpdendisrlohedcdnpdane4 dbeAV HediOn
Preparation 1 as described below and Irinotecan (CPT-11)) was dissolved in
a physi ol ggi/ask 69al Woe 99gB8URAN, JARA-tdaeh2a6BuntndsIPAR+tat@B802n Table 1
as nentioned bel ow was adm nistered 10 intravenously to the mce on the
4th, & h and 12trhedgharabtenttbali aphpotation, ofndhthprasert were observed
for 120 days after the inplantation of tunmor. In the control group
(untreat ed invieh ttieat megpoghd), aeBlyuaapbystothgi sakesahtheas sbimphon was
adm ni stered. The survival time (days) was 15 neasured in both the test
conmpound- t mealee @ rghbeps ided thewhéent cahcgreupayabgrehe, pcahongatasa rate

of survival was

an active substance at an appropriate rate so that the
active substance hardly affects on the normal cells and

10 suppressively acts on the growth of tumor cells, and hence,
the pharmaceutical composition of the present invention is
useful in the inhibition of metastasis or prevention of
reoccurrence of a malignant tumor. Especially, the
pharmaceutical composition of the present invention is

15 useful in the inhibition of lymph node metastasis or liver
metastasis, particularly useful in the inhibition of lymph
node metastasis. Further, among lymph node metastasis, the
present pharmaceutical composition is useful in the
inhibition of metastasis in lymph node from the colon, or

20 metastasis in lymph node from the lung.

In addition, the present pharmaceutical composition

may exhibit its effects not only before the onset of
metastasis but also after the onset of metastasis.

Therefore, the present pharmaceutical composition is also

25 useful in the inhibition of metastasis or prevention of



cal cul ated according to the follow ng equation. The results are shown in
Table 1 and Fig. 1. WO 03/015826 PCT/JP02/08309 16 Survival days in the
test Proworngatisec rate _ conpound-treated group of survi Palr/JPo2108309100
Survival days in the control group Table 1 Prolon- Dose Survival Standard
gation (ng/kg) days error rate of surviMal ($) Control 15.00 1.24
Compound A 12.5 37.57 5.27 150.5 25 43.13 5.98 187.5 50 48.71 5.33 224.8
Irinotecan 80 22.50 0.5 50.0 As is shown in Table 1, the conmpound obt ai ned
in 5 Preparation 1 as nentioned bel ow (Conmpound A) exhibited an excellent

activity ofrepceuetgnae biff at maeignalbOtambirvertefet asbpicel NnOHELSPY
Meanwhi l e, Irinotecan is not known as an agent for inhibiting the

et ast asi s (er. g, ekeRiyery, t RadineoeauUtherapypf tBepbtg8aaby} UNDr, but it was
nerely tested 10 as a drug of canptothecin derivatives. Experinment 2

(HT- 29 net astathe rapgel ShsArsearBihg( 2h8rBbyf etld: 29 cblsotdymBhE&0l on
cancer) was inplanted into the verm form appendi x of 100NCr nu/nu
present pharmaceutical composition is also suitable for
5 repetitive dosing for long time, and can be employed
together with a topical therapy.

The present pharmaceutical composition is preferably
administered parenterally (e.g., intravenous injection),
and is usually administered in the form of a liquid

10 preparation such as solution, suspension, emulsion, etc.

The present pharmaceutical composition is preferably
formulated in the form of an injection or drip infusion by
using distilled water for injection, physiological saline
solution, aqueous glucose solution.

15 The dosage of the present pharmaceutical composition
may vary according to the administration methods, age,
weight or conditions of the patients, etc., but it is
usually in the range of 0.002 to 50 mg/kg, more preferably
in the range of 0.0l to 5 mg/kg, in single dose, converted

20 into an amount of the active substance.

In the present specification, the lower alkyl group
and the lower alkylene group may be ones having 1 to 6
carbon atoms, preferably ones having 1 to 4 carbon atoms,
and the halogen atom is fluorine atom, chlorine atom,

25 bromine atom, iodine atom, etc.



female mce (5 to 6 weeks old, 10 animals per group). A 15 test conpound
(Compound A; the conpound obtained in Preparation 1 as nentioned bel ow,
Conmpound B oBlesseonpound obtained in Preparation 4 as neRCroredst@ ow, and
WO 03/ 015826 PCT/JP02/ 08309 17 Irinotechan (CPT-11)) was dissolved in a
physi ol ogi cal saline solution, and eacRSanmpbunt as indicated in Table 2 as
mentioned bel ow was admi nistered intravenously to the mce on the 15th,
19th, 23rd and 25th day after the inplantation 5 of tunor. On the other
hand, in the control group (untreated with test compound), only a
physi ol ogi EZIPERAMEN&S sol uti on was adm ni stered. The presence or absence of
the netastasis of each organ was checked on the 84th day after the
i npl ant at i @xpefritnemr 1 THeS5026ulisearmethstmtia nddell®) f ol | owi ng Tabl e 2.
WO 03/015826 PCT/JP02/08309 18 r1 HOHw 4--11}1J U is OO0 (') OC
U) 0 ' 3 U @né oibldo®d @foMH5AVE1celbsv (mowsen adanidl sancena (a ro H
F-i r~41a) z o NODPCwNrnrnpp NI O wol
cells) were implanted into BDFl male mice (5-weeks old, 8
5 animals per group) at the tail vein. A test compound
(Compound A; the compound obtained in Preparation 1 as
described below and Irinotecan (CPT-11)) was dissolved in a
physiological saline solution, and each amount as indicated
in Table 1 as mentioned below was administered
10 intravenously to the mice on the 4th, 8th and 12th day
after the implantation, and the mice were observed for 120
days after the implantation of tumor. In the control group
(untreated with test compound), only a physiological saline
solution was administered. The survival time (days) was
15 measured in both the test compound-treated groups aﬁd the
control group, and the prolongation rate of survival was

calculated according to the following equation. The

results are shown in Table 1 and Fig. 1.
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Survival days in the test
Prolongation rate _ compound-treated group

of survival . . -1 X100
Survival days in
the control group
Table 1
Prolon-
Dose Survival Standard gation
(mg/kg) days error rate of
survival
(%)
Control 15.00 1.24 -
Compound A 12.5 37.57 5.27 150.5
25 43.13 5.98 187.5
50 48.71 5.33 224.8
Irinotecan 80 22.50 0.5 50.0

As is shown in Table 1, the compound obtained in
Preparation 1 as mentioned below (Compound A) exhibited an
excellent activity of prolonging lifetime in M5076 liver
metastatic models. Meanwhile, Irinotecan is not known as
an agent for inhibiting the metastasis or preventing the
reoccurrence of a malignant tumor, but it was merely tested
as a drug of camptothecin derivatives.

Experiment 2 (HT-29 metastatic models)

A segment (2 mm?) of HT-29 cells (human colon cancer)
was implanted into the vermiform appendix of 100NCr nu/nu
female mice (5 to 6 weeks old, 10 animals per group). A
test compound (Compound A; the compound obtained in
Preparation 1 as mentioned below, Compound B; the compound

obtained in Preparation 4 as mentioned below, and
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Irinotechan (CPT-11)) was dissolved in a physiological
saline solution, and each amount as indicated in Table 2 as
mentioned below was administered intravenously to the mice
on the 15th, 19th, 23rd and 25th day after the implantation
of tumor. On the other hand, in the control group
(untreated with test compound), only a physiological saline
solution was administéred. The presence or absence of the
metastasis of each organ was checked on the 84th day after

the implantation of tumor. The results are shown in the

following Table 2.
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(HT 29 netastatic nodels) A segnent (2 mmR) of HT-29 cells (hunman col on
cancer) was inplanted into the vermforlrpappendlx of 100NCr nu/nu female
mce (5 to 6 weeks old, 10 aninals per oup). 5 Since the | ynph node

net astasi s was observed on the 49th day after the inplantation of tunor, a
test conmpound (Conpound A; the conpound obtained in Preparation 1 as

menti oned bel ow, and Irinotechan (CPT-11)) was dissolved in a
physi ol ogi cal saline solution, and each anmobunt as 10 indicated in Table 3

as mentioned bel ow was adnjnistered intravenously tfo the nmice on the 51st,
55t h, 59t ,@nd ¥63rd-| day aften ghe phpl antjate op of [tumpr. 01 t he ot her
hand, in ‘ghe;,(ontroj; gr oup Euntgeatgd wiih test_r_c, mpound), tonly a-.
physi ol og} ga watines spl@t { on waS adw i st er ed he| 15 resé%me or,cabsence
of the e} s%ﬁfis f epch prgam was checked on|t he| 84t da>7J af t erot he
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Experiment 3 (HT-29 metastatic models)

A segment (2 mm®’) of HT-29 cells (human colon cancer)
was implanted into the vermiform appendix of 100NCr nu/nu
female mice (5 to 6 weeks old, 10 animals per group){
Since the lymph node metastasis was observed on the 49th
day after the implantation of tumor, a test compound
(Compound A; the compound obtained in Preparation 1 as
mentioned below, and Irinotechan (CPT-11)) was dissolved in
a physiological saline solution, and each amount as
indicated in Table 3 as mentioned below was administered
intravenously to the mice on the 51st, 55th, 59th, and 63rd
day after the implantation of tumor. On the other hand, in
the control group (untreated with test compound), only a
physiological saline solution was administered. The
presence or absence of the metastasis of each organ was
checked on the 84th day after the implantation of tumor.

The results are shown in the following Table 3.
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PCT/ JP02/WB3801582d. Experinment 4 (H460 netastatic nodel s) ARCITIGoISB0YA 2 nNMR)
of H460 cells (human |ung cancer) was inplanted into the left |ung of
100NCr nu/nu fenmale mce (5 to 6 weeks {d, 10 animals per group). Since
the 5 netastasis was observed on the 14th day after the inplantation of
tumor in another control group, a test conpound (Conpound A; the conpound
obtained in Preparation 1 as nentioned bel ow, Conpound B; the conpound

obt ai ned i px LSRR 1 ONHh &S Edhed bRlqws)and I rinotechan (CPT-11)) 10
was di ssolved 1 n a physiological saline solution, and each anount as

indicated in Ta [ d be doh sk e [ ously to,
the mce on the%%ﬁqn?e%ﬁg @gﬁdognggggrﬁééés gytﬂgéﬁt}zgg?rrg%g%ﬁ{]i on of

tunor. On t‘%ﬁ yﬁ@lﬁnﬁ@ﬁ%nﬂdﬁ htég ]]Ce‘cf"f.I rlQJn'ggroQuFio(dﬁaﬂ /o Wehihijkest 15

conpound) , ysi ol ogi ca al 1 ne solution was adm nistered. The
presence o

DL enence A CR el VIR 1 ndirhe SAnuH: ChoRkaluag e
foll Ov\é ng -l;@é)éaestdasis was observed on the 14th day after the
implantation of tumor in another control group, a test
compound (Compound A; the compound obtained in Preparation
1 as mentioned below, Compound B; the compound obtained in
Preparation 4 as mentioned below, and Irinotechan (CPT-11))
10 was dissolved in a physiological saline solution, and each
amount as indicated in Table 4 as mentioned below was
administered intravenously to the mice on the 14th, 18th,
22nd and 26th day after the implantation of tumor. On the
other hand, in the control group (untreated with test
15 compound), only a physiological saline solution was
administered. The presence or absence of the metastasis of
each organ was checked on the 36th day after the
implantation of tumor. The results are shown in the

following Table 4.

20
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PREPARATIONS
Preparation 1
Preparation of CM-dextran-7-ethyl-10-[3'-(glycyl-glycyl-

glycylamino)propyloxy]-(ZOS)—camptothecin:

CM-Dextran-(Gly)s-NH-(CH»)3-O

(CM-Dextran means carboxymethyldextran, hereinafter, the
same)
(1) 10-(3'-Aminopropyloxy)-T7-ethyl-(20S)-camptothecin
hydrochloride (500 mg) was dissolved in acetonitrile (25

10 ml), and thereto were successively added t-butoxycarbonyl
glycyl-glycyl-glycine (345 mg), N-methylmorpholine (121 mg),
N-hydroxybenzotriazole (161 mg) and 1-(3-dimethylamino-
propyl)-3-ethylcarbodiimide hydrochloride (228 mg), and the
mixture was stirred overnight. The precipitated product

15 was collected by filtration, purified by silica gel column
chromatography to give pale yellow foamy powder, which was
recrystallized from n-propanol to give 7-ethyl-10-[3'-(t-
butoxycarbonyl-glycyl-glycyl-glycylamino)propyloxy]-(20S)-
camptothecin (663 mg) as colorleés crystals.

20 M.p.: 157-159°C.
(2) 7-Ethyl-10-[3'-(t-butoxycarbonyl-glycyl-glycyl-

glycylamino)propyloxy]-(20S)-camptothecin (3.86 g) was
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Preparation 1 Preparation of CMdextran-7-ethyl-10-[3"-(glycyl-glycyl-

gl ycyl am no) propyl oxy] - (20S) - canpt ot hecin: O

CM Dextran-(GEy)3-NH (CH2)3-ON O N O H5C2 OH
emulsified in purified water (64 ml), and thereto was added
6N aqueous hydrochloric acid solution (32 ml), and the
mixture was reacted at room temperature under stirring for
2 hours. The solvent was concentrated, and thereto was

5 added n-propanol to precipitate powdery product. The

resulting powdery product was collected by filtration, and
recrystallized from aqueous n-propanol to give 7-ethyl-10-
[3'-(glycyl-glycyl-glycylamino)propyloxy]-(20S) -
camptothecin hydrochloride (2.56 g) as yellow crystals.

10 (3) CM-Dextran sodium salt (CM-degree = 0.44, 50 g) was
dissolved in water (2.5 liters), and the pH value thereof
was adjusted to pH 5.0 with 0.2N aqueous hydrochloric acid
solution under stirring at 15°C, and thereto was added 7-
ethyl-10-[3'-(glycyl-glycyl-glycylamino)propyloxy]-(20S) -~

15 camptothecin hydrochloride (4.01 g). To the mixture was
added 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride (50 g), during which the pH value of the
reaction solution was kept at 5.0-5.5 with 0.2N
hydrochloric acid. The mixture was reacted at 15°C under

20 stirred for one hour, and diluted to the total volume of 10
liters with purified water. While the pH value was kept at
over pH 4.0, the low molecule fractions were removed by
using an ultrafiltration module (ACP-1010, manufactured by
Asahi Kasei Industries, Ltd.), and the pH value thereof was

25 adjusted to pH 8 with 0.1N aqueous sodium hydroxide



5 (CM Dextran means carboxynet hyl dextran, hereinafter, the sane) (1)

10- (3' - Am nopr opyl oxy) - 7-et hyl - (20S) - canpt ot heci n  hydrochl ori de (500 ng)
was di ssowead/oiis2zacetonitrile (25 10 m ), and thereto wereTgRen®sed vel y
added t-butoxycarbonyl glycyl-glycyl-glycine (345 ng), N-nethyl norpholine
(121 ng), N-hydroxybenzotriazole (161 A§) and 1-(3-di nethyl am no-
propyl)-3-ethyl carbodii m de hydrochloride (228 ng), and the m xture was
stirred overnight. The precipitated product 15 was collected by filtration,
purified by silica gel colum chromatography to give pale yellow foany
powder, whsohuwasn, r endysheh| subilettem o propagrthargg) yesin MSC-1
7-ethyl-10-13" - (t-

but oxycar baNg-tgby¢yhaghfegtugksichy abvwe br opThexifa¢ho®)s et HEi n
(663 ngy) as colorless crystals. 20 Mp.: 157-159C. (2)

7- Et hyl - 10¢h3' détibatiorpnpobodygl agkycyheghyryted, and filtered

gl ycyl am no) pr opyl oxy] - (20S) - canpt ot hecin (3.86 g) was WO 03/ 015826

PCT/ JP02/ 083@8ugR4aeul seti ¢d.46 puiifi Bdewaesultsdt mvys mikked Herelr o was
added 6N aqueous hydrochloric acid solution (32 m), and the mxture was
react ed at etpamolienper atueesyndethsstirriggf oand2theueto Tae addednt was
concentrated, and thereto was 5 added n-propanol to precipitate powdery
product. Theopiesel BMnprpawdeny plpdundewastioriegt edThg féefekainon, and
recrystallized from aqueous n-propanol to give 7-ethyl-1|0-

[3' - (gl yeybreligikagk)cwear rolpeepytioryl £{ 208t tanpt ehtiedisshidedchhori de
(2.56 g) as yellow crystals. 10 (3) CMDextran sodiumsalt (CM degree =
0.44, 50 gpuMaSFied water (21 liters). The pH value of the solution
was adjusted to pH 4.0 with 0.2N aqueous hydrochloric acid
10 solution, and subjected again to ultrafiltration during
which the pH value was kept at pH 4.0. The solvent was
concentrated to the total volume of 1.5 liter, and filtered
through a filter (0.45 um). The resultant was mixed with
ethanol (9 liters), and thereto was added dropwise 3M brine
15 (35 ml) under stirring. The resulting precipitates were
collected by filtration, and washed successively with
ethanol and acetone, concentrated under reduced pressure to
give the desired compound (54.9 g) as pale yellow powder.
The content as 10- (3'-aminopropyloxy)-7-ethyl-(20S)-
20 camptothecin hydrochloride was confirmed as 4.2 % by
absorption at 367.5 nm. According to the analysis by GPC
(Gel Permeation Chromatograph), the average molecular
weight of the desired product was 121 kDa, and the degree

of distribution (Mw/Mn) was 1.47.

25 Preparation 2



di ssolved in water (2.5 liters), and the pH value thereof was adjusted to
pH 5.0 with 0.2N aqueous hydrochloric acid solution under stirring at 15C,
and t her ewo osmsssaelded 7- PCT/JP02/08309
ethyl-10-[3" -(glycyl -glycyl -gl ycyl am no) propyl oxyl - (20S) 15 canpt ot heci n
hydrochl oride (4.01 g). To the m xture w&#s added

1- ( 3-di net hyl am nopropyl ) - 3-et hyl carbodi i m de hydrochl oride (50 g), during
whi ch the pH value of the reaction solution was kept at 5.0-5.5 with 0.2N
hydrochl oric acid. The m xture was reacted at 15C under 20 stirred for one
hour, and dirkghedtiont BE tEt-adkxtohnre3of (20rR, Birsprs ' vWittheptirified water.
Wil e the pH value was kept at over pH 4.0, the | ow nol ecule fractions
ver e renovedtbyycHsbbayar3u-phahiylt patoen-pratleaf A6k 191Pcyranuf act ured by
Asahi Kasei Industries, Ltd.), and the pH value thereof was 25 adjusted to
pH 8 w th Qsé%leagmqlswoaeuafymyda@&adenv\@x@s/015826 PCT/ JP02/ 08309 25
solution, and then subjected to ion-exchange resin MSC1 (Na-type,

manuf act ur ed by Dowex). The fractions con alnlng t he desired conmpounds are
concentrated, and filtered through OH0. 45 pn). The resultant was
m xed wth 5 ethanol (10 liters) W and thereto was added
dropwi se 3M brine (4 DihBec st esulting precipitates were
collected by filtr \ o DLLY ied water (21 liters). The

pH val ue of the sol N St8 .
hydr ochl orlcgm@ékglar;l.ﬂhggjwlﬁ on, Gnd s ngg a¥in to ultrafiltration
during which the pH value was kept The sol vent was
concentrated to the total vol une of lBﬂDllter, and filtered through a

filter (0.45 pm. The resultant was m xed with
5 (Bz is benzoyl group, hereinafter, the same)

CM-Dextran (2008 mg, CM-degree: 0.47, the average
molecular weight: 170 kDa) was dissolved with stirring in
purified water (90 ml), and thereto were added 13-
[(2'R,3'S)-3'-N-tert-butoxycarbonyl-3'-phenyl-2'-0-L-

10 phenylalanyl-glycyl-isoserinyl]-10-deacyl-baccatin III
mesylate (119 mg) and dimethylformamide (90 ml), and the
mixture was stirred so as to dissolve. To the mixture was
added with stirring 2-ethoxy-1(2H)-quinolinecarboxylic acid
(4.0 g), and the mixture was stirred at room temperature

15 overnight. To the reaction solution was added ethanol (720
ml) with stirring, and thereto was further added dropwise
3M brine (1.8 ml) under stirring. The precipitates were
collected by centrifugation, and dissolved in water (200
ml), and the pH value of the solution was adjusted to pH 7

20 with 0.2N agueous sodium hydroxide solution. The solution

was poured into ethanol (800 ml) with stirring, and thereto



ethanol (9 liters), and thereto was added dropw se 3Mbrine 15 (35 ml)
under stirring. The resulting precipitates were collected by filtration,
and washewogpocssci vely with ethanol and acet one, concentPcatiec/ossaer
reduced pressure to give the desired conpound (54.9 g) as pale yell ow
powder. The content as 10-(3'-am nopro@i oxy)-7-ethyl-(20S) 20

canpt ot heci n hydrochl oride was confirned as 4.2 % by absorption at 367.5
nm According to the analysis by GPC (Gel Perneation Chromatograph), the
average nol ecul ar weight of the desired product was 121 kDa, and the
degree of wdisstarddedt idyopiilseM3M waink. 44. m2) Riephasatironng. WOTha/ 015826
PCT/ JP02/ 08309 26 Preparation of CMdextran-13-[(2'R 3" ' S)-3"-N-tert-

but oxycar barghrl? inphenecidit@tkesphenyl abangktgldybyl centrifugation,

i soserinyl]-10-deacyl -baccatin Ill: HOOCOCH " Nn-Doc O

CM Dext r an-aRidepani-fQeQ Qi AtheBz@meSmbBaeirs aBenaopregadapiohetei(Baf ter, the
sane) CM Dextran(2008 ng, CM degree: 0.47, the average nol ecul ar wei ght:
170 kDa) wasvé 33@ & iwedh coimbbuhag (600 pdni bisedhnatepow@rnl ), and
thereto were added 13- [(2'R 3'S)-3' -N-tert-butoxycarbonyl -3 -phenyl-2'-0OL
10 pheyl almaey lcogitest! dfseser akylifel@udeaeyicebaccat Rnuvl hetneayl ahe=(119
nmg) and di nmethyl formam de (90 m), and the mxture was stirred so as to
di ssol ve. Pad ke xture was

Preparation 3

Preparation of CM-dextran-2'-0O-phenylalanyl-glycyl-taxol:

AcQ O OH
gNH-Bz
N Ounee
$ $N\°
CM-Dextran-Phe-Gly-O0 O OH ACO
Bzé
10 CM-Dextran (1.294g, CM-degree: 0.47, the average

molecular weight: 170 kDa) was dissolved with stirring in
purified water (70 ml), and thereto were added 2'-O-phenyl-
alanyl-glycyltaxol mesylate (77 mg) and dimethylformamide
(70 ml), and the mixture was further stirred so as to

15 dissolve. 2-Ethoxy-1(2H)-quinolinecarboxylic acid (2.59 g)
was added to the mixture under stirring, and the mixture
was reacted with stirring overnight. The reaction solution
was added to ethanol (700 ml) under stirring, and thereto
was added dropwise 3M brine (1.4 ml) under stirring. The

20 precipitates were collected by centrifugation, and

dissolved in water (240 ml), and mixed with ethanol (1200



added with stirring 2-ethoxy-1(2H)-quinolinecarboxylic acid (4.0 g), and
the m xture was stirred at roomtenperature 15 overnight. To the reaction
sol uti on wav3atded et hanol (720 m) with stirring, and trergrw/osa® furt her
added dropwise 3Mbrine (1.8 m) under stirring. The precipitates were
coll ected by centrifugation, and dissol & in water (200 m), and the pH
val ue of the solution was adjusted to pH 7 20 with 0.2N aqueous sodi um

hydr oxi de sol ution. The solution was poured into ethanol (800 m) with
stirring, and thereto WO 03/015826 PCT/JP02/08309 27 was added dropw se 3M
brine (4 nmmnl)wuhdest stirtdgng.Th8M Besukbt i( 498 pnkkipas adddededeowpi $ect ed by
centrifugation, and purified in the sanme manner as in Preparation 1-(3) to
give the des red amaxporedunde? sglirainghtoe poedipitstIde. colnemite of the
active substance: 2.4 % UV nethod, (A= 276 nm ) Preparation 3

Prepar ati o agfe @ineiextr ahe?2prOcpbengtabanybsgfycyhet axepeatédd Glxr« 0_NH Bz
CM Dextran-Phe-@y-O 0 OH Acd BzO 10 CM Dextran (1.294g, CM degree: 0.47,
the average im® eeuljakvewehghdesi?edkPapduwas dV46ohypdasi tvhibeipowaerin
purified water (70 m ), and thereto were added 2'-0O phenyl -

al anyls gl yerd axelt s yifat@e( A¢tiwe andsdamethylfsr gatidemetiodni),=and the
m xture was further stirred so as to 15 di ssol ve.

2- Et hoxy- 1(22H) r@yiynol i necarboxylic acid (2.59 g) was added to the mixture
under stirring, and the m xture

Preparation 4
Preparation of carboxymethyldextran-polyalcohol-(1S,95)-1-
(glycyl-glycyl-L-phenylalanyl-glycylamino)-9-ethyl-5-

10 fluoro-2, 3-dihydro-9-hydroxy-4-methyl-1H, 12H-benzo[de] -
pyrano[3',4'f6,7]indoridino[l,2—b]quinoline-10,13(9H,15H)—
dione:

(1) Preparation of (1S,9S)-1-(t-butoxycarbonyl-glycyl-
glycyl-L-phenylalanyl-glycylamino)-9-ethyl-5-fluoro-2, 3-

15 dihydro-9-hydroxy-4-methyl-1H, 12H-benzo [de]pyrano-

[3',4':6,7]indolidino[1,2-b]lquinoline-10,13(SH, 15H)-dione:

Boc—GIy-GIy—Phe-GI{
ANH

To a solution of (1S,9S)-1l-amino-9-ethyl-5-fluoro-2,3-
dihydro-9-hydroxy-4-methyl-1H, 12H-benzo [de]pyrano-
20 [3',4':6,7)indolidino[1,2-b]lquinoline-10,13(9H, 15H) -dione

hydrochloride (167 mg; 0.354 mmol), t-butoxycarbonyl-



was reacted with stirring overnight. The reaction solution was added to
ethanol (700 m ) under stirring, and thereto was added dropw se 3M bri ne
(1.4 m) wodewiseé rring. The 20 precipitates were col |l ect @dT¥P02/08309
centrifugation, and dissolved in water (240 m), and m xed with et hanol
(1200 WO 03/015826 PCT/JP02/ 08309 28 nRp under stirring. 3MBrine (4.8 m)
was added drowpise to the m xture under stirring for precipitation. In the
same nmanner, the precipitation was further repeated three tinmes to give
the desired product (746 ng) as white powder. 5 The content of the active

subst ance: AR y¥- cht—hgﬁhéﬁyialgﬁ§ln@1ydiﬂﬁéep@GEtxh@ﬂ Y. 6% epas At | on of
car boxynet hyl dext ran- pol yal cohol - (i S, 9S5) - 1-

(glycyl - gl yew ‘1'—h9ﬁ%8§élyﬁleﬁ@}6|tr@la)i@Ylaaﬂbﬂ@})xy@ré‘tély|(H6BT)10(143 mg; 1.06
fl uoro-2, 3-di hydr 0- 9- hydr oxy- 4- net hyl - 1H, 12H benzo[ de]

pyrano[ 3', ﬁmoﬁ.ﬂ]lhn@%b@h [EbrRakliaei nokine{10m1B(9&kd Sifidedi Dne3- (1)
Preparatlon of (1S, 99 t - but oxycar bonyl - gl ycyl -

glycyl-L-p hAanyliy Ropt8yethybodihivone- 2u8¢) 15
di hydr o- 9- ﬁ%@é&%ﬁ% E ¥)flqilr)‘nﬁl—l- be%zo[de(])ml/r ano ¢

[3'.,4'5 6, 7h{yl§ﬁ%|dh‘i'o%h% %2bloquﬂgnolll @%) ﬁaﬁoiﬁ( 9tkiéti)lysdaﬂn@e (148 pl;

Boc- GIyGI H5C2 OH To a sol ution of
(1S,99)-1- qgkﬂpnﬁmﬁ5h$5d54fHH%%Qh%l%mlnopyrldlne (DMAP) (5 mg; 0.04

mmol). The reaction mixture was stirred at room
temperature for 15 hours, and the solvent was concentrated
under reduced pressure. The residue was dissolved in

10 chloroform, and the mixture was washed, dried, and the
solvent was evaporated under reduced pressure. The residue
was purified by silica gel column chromatography (solvent;
chloroform : methanol = 50:1 to 10:1) to give the title
compound (228 mg, yield: 75 %) as pale yellow solid.

15 IR (Nujol); 3290, 1710, 1655 cm™

ESI-MS; 854 (M+H)

(2) Preparation of (1S,98)-1-(glycyl-glycyl-L-phenyl-
alanyl-glycylamino)-9-ethyl-5-fluoro-2, 3-dihydro-9-~hydroxy-
4-methyl-1H, 12H-benzo[de]pyrano[3',4':6,7]indolidino(1, 2~

20 blquinoline-10,13(9H, 15H) ~dione:

GIy-GIy-Phe-GI?/

- HCI




di hydr o- 9- hydr oxy- 4- met hyl - 1H, 12H benzo[ de] pyrano- 20
[3",4":6,7]indolidino[1, 2-Db]quinoline-10, 13(9H, 15H) - di one hydrochl ori de
(167 ny; WwOI3A13se®| ), t- but oxycarbonyl WO 03/015826 PCT/ JPQZ/I0®&33309 29
gl ycyl - gl ycyl - L- phenyl al anyl -gl ycine (463 ng; 1.06 nmol) and

1- hydr oxybenzotri azol e nonohydrate (HOBBp (143 ng; 1.06 mmol) in

di net hyl formam de (DVF) (1 OM) were added 1-(3-

di met hyl am nopr opyl ) - 3- et hyl carbodi mi mi de (EDC) 5 hydrochl oride (270 ny;
1.42 mmol ), triethylam ne (148 pl; 1.06 mol) and 4-di net hyl am nopyri di
(DVAP) (5 ny; Or@4a eBRlriohhefr eas) pon-m-xtubetvRgcastben el @l yepbm

ne

tenperature for 15 hours, and the solvent was concentrated under reduced

pressure. c@qsmdﬁﬁewgaadbﬁgngﬁgcymaﬂ@nshLenetnyn+5aﬁnuéfm»njx%ure was
washed, drle and the solvent was evaporated under reduced pressure. The

resi due W@ih@@&bﬂgeﬂyay0§yLucaeﬁﬁylcghumnncbéﬁaat@glﬁphanésolvent

chloroform: nmethanol = 50:1 to 10:1) to give the title conpound (228 ny,

yield: 75 %3ragpgl ¢ yekbawasabird, 216 ?ﬁhﬁb@hﬁb)10329@9HlY5@) -4668e cni
ESI - Ms; 854 (MrH) (2) Preparation of 2 S, 9S)-1- (gl ycyl - gl ycyl - L- phenyl -

alany15gly &b@”h@o)092%%hﬁho§7f|HOHQogaﬁedlbYHEP Qabydagxy- an
4- et hyl - 12FLbenzo[de]pyrano[3' :6,7]indolidino[1,2 20

bl quinol i n n%yaqog%@@ha@lﬂ)ld@l QB2 16y 16 HIBREE Y6, m) N-QAbE 3t Orr 14

in an ice bath. The mixture was stirred at room
temperature for 16 hours. Diethyl ether (30 ml) was added
to the reaction mixture, and the mixture was stirred at
10 room temperature for one hour. The precipitates were
collected by filtration, and dried to give the title
compound (176 mg, yield; 86 %) as yellow powder.
IR (Nujol); 3250, 1745, 1660, 1605, 1535 cm™
ESI-MS; 754 (M+H)
15 (3) Preparation of dextran polyalcohol (PA-Dextran):
Acetic buffer (0.1 M, pH 5.5, 1000 ml) was put into a
three-neck round bottom flask (capacity; 3 liters).
Dextran T-500® (10.0 g, manufactured by Amersham Pharmacia
Biotech AB) was added in small portions to the buffer over
20 a period of 30 minutes at room temperature. The mixture
was stirred for about 30 minutes until the solution became
clear, and then, the mixture was cooled at 5°C (inner
temperature) in a bath.
Separately, to a flask (capacity; 1 liter) were added

25 sodium periodate (33.0 g) and water (1000 ml), and the

F N



WO 03/ 015826 PCT/JP02/ 08309 30 To a solution of
(1S,9S5)-1-(t-butoxycarbonyl -glycyl -

gl ycyl - L-wbaaglabanyl - gl ycyl am no) - 9- et hyl - 5-fl uor o- 2, 3- PCT/JP02/08309

di hydr o- 9- hydr oxy- 4- et hyl - 1H, 12H benzo[ de] pyr ano-

[3',4':6,7]indolidino[1, 2-b]quinoline-1®B113(9H, 15H)-dione 5 (220 ng; O0.258
nmml ) in dioxane (4 m) was added 4N hydrogen chloride solution in dioxane
(6 mM) under stirring in an ice bath. The m xture was stirred at room
tenperature for 16 hours. Diethyl ether (30 m) was added to the reaction
m xture, afdxitheariwaisulseivwasdshitr redmatehPeradtreéenprdather E6b188€abour.
The precipitates were collected by filtration, and dried to give the title
conmpound (k2@ .ny, yield; 86 %9 as yellow powder. IR (Nujol) ; 3250, 1745,
1660, 1605, 1535 cm ESI-Ms5; 754 (M+tH) 15 (3) Preparation of dextran

pol yal cohol (PATRetheaRboveAaekiteabutbent(iBnlwlk BEI545wi€A08t Mty ings put
into a three-neck round bottomflask (capacity; 3 liters). Dextran

T-500(r) (%0 a%oxﬂéﬁ%'éﬁ&%hu?éélbkziaﬁ@Eémalﬁhghaéﬁﬁsl"@, Bhat ee8 MBxtues added
in small portions to the burfer over 20 a period of 30 mnutes at room

tenperat ur gasThe tp xitusec was St uhkedihoh abewt p3AcEl nutgs BREELst he
sol ution becane clear, and then, the m xture was cooled at 5C (i nner

t enper at ur @b difind ;J&%da%%p%@t %le)ﬁov%@ 8yf laaakn?ca%yléﬂe élywalwere
added 25 sodium periodate (33.0 g) and water 000 , and t

03/ 015826 EﬁI/JE@%iQ§§p%ux%%r€‘%bBrQu$Q§e§tbtﬁﬁgeétaEOQthEHPeEaBHﬁﬁs and
t hen cool ed at

The reaction mixture was cooled to 3°C, and thereto was
added 8M aqueous sodium hydroxide solution during which the

10 reaction temperature was kept below 6°C (the pH value of
the reaction mixture became over pH 9). To the reaction
mixture was added sodium borohydride (14 g) in small
portions with stirring, and the mixture was stirred at 5°C
overnight. 1In order to remove the excess sodium

15 borohydride, the pH value of the reaction mixture was
adjusted to below pH 5.5 by adding acetic acid thereto at 3
to 6°C, and the mixture was further stirred for 2 hours.
The pH value of the reaction mixture was adjusted to about
pPH 7.8 with 8M aqueous sodium hydroxide solution. The

20 mixture was subjected to dialysis against water
(Spectora®/Por 3 membrane, Molecule weight cutoff <3500),
and lyophilized to give dextran polyalcohol (8.34 g) as
amorphous powder.
(4) Preparation of carboxymethyldextran polyalcohol (CM-

25 PA-Dextran) :



5C. To the above dextran solution was added with stirring the above sodi um
periodate solution at 5C, and the mxture 5 was ketp at 5C for 5 days in a
dar k pl acwoO 0Flessexcess sodi um peri odate was renoved by adacCagretisgéene
glycol (10 m), and the m xture was further stirred at 5C for 2 hours.

The reaction mxture was cooled to 3C, 82d thereto was added 8M aqueous
sodi um hydr oxi de sol ution during which the 10 reaction tenperature was kept
bel ow 6C (the pH value of the reaction m xture becane over pH 9). To the
reaction mxture was added sodi um borohydride (14 g) in small portions
with stirring, wadethelsbxhly ewaaspsti intd attbhfreeovecki ghiind|mobrtaer to
renove the excess sodi um 15 borohydride, the pH value of the reaction

m xture wagladtj ystpdcioybebow pH) 5. snbythddetg waet addadiwithereto at 3

to 6C, and the m xture was further stirred for 2 hours. The pH val ue of

the reacti @fifirihyr dewtgandpudyelicbhoab@bt 18 pd) 7a8 wooh Bahpenedbuse sodi um
hydr oxi de sol ution. The 20 m xture was subjected to dialysis against water

( Spect or a( p)elPor BereBlr afeloMiinauke . weThBtmexteié w3508} jirraddfor
| yophilized to give dextran pol yal cohol (8.34 g) as anorphous powder. (4)

Preparat i ogpglitcanbexynet hyhdexkr antpol yakcohetutéMbelanPAcDexty ammd: WO
03/ 015826 PCT/JP02/08309 32 Water (155 ml) was put into a three-neck round

bottom fl aslen( g3pacint viyd26Ridk) (pandetheprt 0 was2added) Wwiab adtiedriag
dextran pol yal cohol (5.18 g) at roomtenperature over a period of 10
m nutes. TheeMekihranags1ghitbadlf @blution in small portions under
stirring, during which the inner temperature was kept at 30
to 40°C in an ice bath. The reaction flask was put in a
10 bath, and the mixture was stirred at 30°C. Chloroacetic
acid (31.1 g) was added with stirring in small portions
into the reaction mixture at 30 to 40°C. After the
addition, the mixture was further stirred at 30°C in a bath
for 20 hours. The reaction mixture was cooled in an ice
15 bath, and the mixture was neutralized by adding thereto
acetic acid under stirring (i.e., the pH value was adjusted
to below pH 9).
Water (160 ml) was added to the mixture, and the
mixture was subjected to dialysis against water
20 (Spectora®/Por 3 membrane, Molecule weight cutoff <3500),
énd lyophilized to give carboxymethydextran polyalcohol
(6.53 g) as amorphous powder.
(5) Preparation of carboxymethyldextran-polyalcohol-
(1S,95)-1-(glycyl-glycyl-L-phenylalanyl-glycylamino) -9-

25 ethyl-5-fluoro-2, 3-dihydro-9-hydroxy-4-methyl-1H, 12H-



5 about 10 to 30 mnutes until the m xture becane clear, and then s
hydr oxi de (pellet, 97.0 % 21.8 g) was added to the dextran polyalc
sol uti on WP o3feisk6é porti ons under stirring, during which Pog/JPoRES5E09
tenperature was kept at 30 to-40C in an ice bath. The reaction flas
put in a 10 bath, and the m xture was s8B3rred at 30C. Chl oroacetic

(31.1 g) was added with stirring in snmall portions into the reactio
m xture at 30 to 40C. After the addition, the mxture was further s
at 30Cin a bath for 20 hours. The reaction m xture was cooled in a
15 bath, apBdntBedsipiyaaolas, neusy al izedl byiaddl ng-bheuiolireetic acid
under stirring (i.e., the pH value was adjusted to below pH 9). Wat

m) was addeq1BqotthesH) xHilbRe:and t he

agai nst water 20 (Spectora(r)/Por 3 nenbrane, Ml ecul e weight cutoff

<3500) ,

and | yaphilki(zednllyp gh¥epaar baxynet hydedt babteel §hdcohol (6

as amor phous powder. (5) Preparation of carboxynethyl dextran-polyalc
(IS, 99) -lkcapakyeyl-abycwhjl-phanyhatanyl wgkysytiadi no) -9- 25

et hyl - 5-fl uor o- 2, 3- di hydr o- 9- hydr oxy- 4- met hyl - 1H, 12H WO 03/ 015826
PCT/JQOZ/0%39%0x§§e@ﬁ3%@b§@kﬁMLF?Q&glcéhb§,71L0§D|bdlﬁ@éﬂ,ﬁeﬁﬁﬂﬂiﬂ@féne-

10, 13(9H, 15H) - di one:

ter (40 was put into a round bottom fl ask

(capacity; 108 Bk)rrand bRerehopwasoaddedsSmeanbexymethy| fextise was
pol yal cohol (1.0g) at roomtenperature wth stirring over a period of 5
m nut es.

cl ear.
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A

solution of (1S,98)-1-(glycyl-glycyl-L-phenylalanyl-
glycylamino) -9-ethyl-5-fluoro-2, 3-dihydro-9-hydroxy-4-
methyl—lH,lZH—benéo[de]pyrano[B',4':6,7]indolidino[l,2—
blquinoline-10,13(9H, 15H) ~dione in dimethylformamide (100
mg/10 ml) was added with stirring to the mixture, and
further added thereto dimethylformamide (15 ml), and the
mixture was stirred for 10 minutes. To the mixture was
added dropwise with stirring a solution of 2-ethoxy-1-
ethoxycarbonyl-1, 2-dihydroquinoline (EEDQ) in dimethyl-
formamide (1.0 g/10 ml) at room temperature, and the
mixture was further stirred for 18 hours. The reaction
mixture was subjected to dialysis against water
(Spectora®/Por 3 membrane, Molecule weight cutoff <3500),
and further purified by cation exchange column (BioRad AG®
MP-50 column, Na-type, 30 ml). The main fraction was
subjected to dialysis (Spectora®/Por 3 membrane, Molecule
weight cutoff <3500), and lyophilized to give a crude

product, which was pulverized with acetone, collected by
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solution of (iS5, 95)-1-(glycyl-glycyl-L-phenylal anyl -

gl ycyl am no) - 9- et hyl - 5-f |l uor o- 2, 3- di hydr o- 9- hydroxy-4 10

met hyl - 1HyvDABkDag o[ de] pyrano[ 3',4' : 6, 7]indol i dino[ 1, 2-  PCT/JP02/08309

b] qui nol i ne- 10, 13(9H, 15H) - di one i n di net hyl formam de (100 ng/ 10 M) was
added with stirring to the m xture, and34further added thereto

dinmethyl formam de (15 m), and the mxture was stirred for 10 mnutes. To
the m xture was 15 added dropwi se with stirring a solution of 2-ethoxy-1-
et hoxycar bonyl - 1, 2-di hydroqui noline (EEDQ in dinethyl- formamde (1.0 g/10
m ) at roomiterperanyr andadditbletonyitregr eheadebirétieprediuct etdoHrmd8 hours.
The reaction mxture was subjected to dialysis against water 20

(Spectora( BsPpa13 Fenhoangowhiekecul e wei ght cutoff <3500), and further
purified by cation exchange colum (BioRad AGr) MP-50 colum, Na-type, 30
m). The main fraction was subjected to dialysis (Spectora(r)/Por 3

menbr ane, Mol ecule weight cutoff <3500), and |yophilized to give a crude
25 product rnwiisel rnas apwivennzedTwi t h acet one, coll ected by WO 03/ 015826
PCT/ JP02/ 08309 34 filtration, and dried to give the desired product (904
ng) &s pal e yelrhewpbwdekeutNEWSTROMb0APPLLEABELLHY rdéenphar maceuti cal
conposition of the present invention may highly accunulate at the site
such as | ynphentqde @ayt M8 ghilyebckomibed 6@NERESsMBY SPERAgs Btbh
suppressively act on the growh of tunor cells without affecting on the
normal cel hgyeaned herca;vihe ti0wahahmBaadbireahagoBpeshsj oan@f the present
invention is wuseful in the inhibition of nmetastasis, particularly in the

suppressively act on the growth of tumor cells without
affecting on the normal cells, and hence, the

10 pharmaceutical composition of the present invention is
useful in the inhibition of metastasis, particularly in the
inhibition of lymph node metastasis or liver metastasis, or
prevention of reoccurrence of a malignant tumor.

In addition, the present pharmaceutical composition

15 may exhibit its effects not only before the onset of
metastasis but also after the onset of metastasis.
Therefore, the present pharmaceutical composition is also
useful in the inhibition of metastasis or prevention of
reoccurrence of a malignant tumor after topical therapy

20 (e.g., surgery, radiation therapy, thermotherapy,-

cryotherapy, laser burning therapy, etc.).



i nhibition of Iynph node netastasis or liver netastasis, or prevention of
reoccurrence of a nmalignant tunor. In addition, the present pharmaceuti cal
conposi tiwp 03058amy exhibit its effects not only before tReTORGXISION

nmet astasi s but also after the onset of nmetastasis. Therefore, the present
phar maceuti cal conposition is also usef38 in the inhibition of netastasis
or prevention of reoccurrence of a malignant tunor after topical therapy
20 (e.g., surgery, radiation therapy, thernotherapy, cryotherapy, |aser
burni ng therapy, etc.). WD 03/015826 PCT/JP02/08309 35 CLAIMS 1. A

phar maceuti cal conposition for inhibigiaAmM3 he netastasis or preventing the
recurrence of a malignant 5 tunor, which conprises as the active ingredient
a polysaccharide derivative conprising a polysaccharide having a carboxyl
group bound to an active substance having an anti-tunor activity via an
am no acidiqr appeplirdRcet®ichst cBapokiZiba Boaninpivltdsgwbheh are the
sane or 10 different, or a salt thereof. 2. The pharmaceutical conposition
accordi ng getdAa®ik orvpeeecentifg aBki vecaubshascerhaviayignanst i -t unor
activity is a canptothecin derivative of the formula (I): R O X-Alk-0O1

(1) &\ ~thiddr;, whQchHeChp@hlsdd whetBenaBtike @angubgiéhdted or

unsubstituted | ower al kyl
polysaccharide derivative comprising a polysaccharide
having a carboxyl group bound to an active substance having
an anti-tumor activity via an amino acid or a peptide
consisting of 2 to 8 amino acids which are the same or

10 different, or a salt thereof.

2. The pharmaceutical composition according to claim 1,

wherein the active substance having an anti-tumor activity

is a camptothecin derivative of the formula (I):

(1)

15 wherein R!' is a substituted or unsubstituted lower alkyl
group, X' is a group of the formula: -NHR* (R® is a hydrogén
atom or a lower  alkyl group) and Alk is a straight chain or
branched chain C,.¢ alkylene group having optionally an
oxygen atom in the chain thereof, or a compound of the

20 formula (II):



group, X is a group of the formula: -NHR2 (R2 is a hydrogen atomor a

| ower al kyl group) and Alk is a straight chain or branched chain Cl1.6

al kyl ene wo®ap1isawi ng optionally an oxygen atomin the chacmJpeseef, or a
conpound of the 20 fornula (1) : WO 03/015826 PCT/JP02/08309 36 R3 R2 0O
RA ~N O(lIl) R5 s NORHC2 CH wher@ien two groups of R2 to R6 being

adj acent each other conbine to forma |ower alkylene group, and one of the
carbon atons of said | ower al kylene group is substituted by 5 an am no
group, and the remaining three groups of R2 to R6 are a hydrogen atom a

| ower al kyl group or,.a halo%;n atom 3. The pharmaceutical conposition
accordi ng t% cl a m 2, wherein the polysaccharide having a

car boxyl giOup i 4 ‘Ikyldextran or a carboxy-Cl 4

al kyl dextran e pharnac&ytical conposition according
to claim1 g 9 ’fﬁolysacc ari de having a carboxyl group
is a carbofﬁ-Cl al Xt rane” e pharnmaceutical conposition according
to any one of clains 1,H%2 3 a@Hl 4, wherein the peptide is a nenber
selected fromthe group consisting of glycyl-glycyl-L- or

D- phenyl al amglreghyeéiwBegrelipsybfgRy iR’ peyayl aghiyeyht ghyhi dther

gl ycyl -gl ycyl -glycyl -glycine, glycyl-glycyl- glycyl-glycyl-glycine, L- or

D- pheny! al aayligley €oN€ork- aOlower alkylene group, and one of the

carbon atoms of said lower alkylene group is substituted by
5 an amino group, and the remaining three groups of R’ to R®
are a hydrogen atom, a lower alkyl group or a halogen atom.
3. The pharmaceutical composition according to claim 1 or
claim 2, wherein the polysaccharide having a carboxyl group
is a carboxy-C,., alkyldextran or a carboxy-C,, alkyldextran
10 polyalcohol.
4. The pharmaceutical composition according to claim 1 or
claim 2, wherein the polysaccharide having a carboxyl group
is a carboxy-C,, alkyldextran.
5. The pharmaceutical composition according to any one of
15 claims 1, 2, 3 and 4, wherein the peptide is a member
selected from the group consisting of glycyl-glycyl-L- or
D-phenylalanyl-glycine, glycyl-glycine, glycyl-glycyl-
glycine, glycyl-glycyl-glycyl-glycine, glycyl-glycyl-
glycyl-glycyl-glycine, L- or D-phenylalanyl-glycine, L- or
20 D-tyrosyl-glycine, L- or D-leucyl-glycine, L- or D-
phenylalanyl-citrulline and L- or D-valyl-citrulline.

6. The pharmaceutical composition according to claim 1,



20 D-tyrosyl-glycine, L- or D-leucyl-glycine, L- or D

phenyl al anyl -citrulline and L- or D-valyl-citrulline. 6. The pharmaceuti cal
conposi t iwp taoessedi ng to claim 1, WO 03/015826 PCT/ JP02/ 02809P02083avher ei n

t he pol ysacchari de having a carboxyl group is a carboxynethyl ated dextran,
t he active substance having an anti-tu®dr activity is

10- (3" -am nopropyl oxy)-7-ethyl - (20S)-canptothecin, and the peptide is

gl ycyl -glycyl 5 glycine. 7. The pharnaceutical conposition according to
claim1l1, wherein the polysaccharide having a carboxyl group is a

car boxy- Clwhealekyl @dast panypakynbheobel harbrgast txebsxpstaneep havang an
anti-tunor activity is (1S, 9S)-1-am no-9-ethyl 10

5-f1 uor 0- 2 Brdiokyde®nhi by duovex4rant hyhe 15kt 2V beuBst dr¢e having an
pyrano[ 3' 14' : 6, 7] i ndol i di no[ 1, 2- b] qui nol i ne- 10, 13(9H, 15H) - di one, and the
peptide i s a@ityCthmehyerkik+itgr iB- pheng! ~ank aspropy Y6k ne-78e tihe-

phar maceuti cal conposition according to any one of 15 clainms 1 to 7, which
i s a phar raoewi-¢alhpeerpesiihi, 0anHothei pBpPiHENGst HByERL AL a6y 5-0f a
mal i gnant tunor. 9. The pharnmaceutical conposition according to any one of
claimg 1 t@ifciwai.ch is a pharmaceutical conposition for preventing the
recurrence of a malignant tunor.

7. The pharmaceutical composition according to claim 1,
wherein the polysaccharide having a carboxyl group is a
carboxy-C,, alkyldextran polyalcohol, the active substance
having an anti-tumor activity is (1S, 9S)-l-amino-9-ethyl-
10 5—fluoro—2,3—dihydro—9—hydroxy-4—methyl—lH,12H-benzo[de]—
pyrano([3’,4’:6,7]indolidino[1,2-blquinoline-10,13(SH, 15H) -
dione, and the peptide is glycyl-glycyl-L- or D-phenyl-
alanyl-glycine.
8. The pharmaceutical composition accordiﬁg to any one of
15 claims 1 to 7, which is a pharmaceutical composition for
inhibiting the metastasis of a malignant tumor.
9. The pharmaceutical composition according to any one of
claims 1 to 7, which is a pharmaceutical composition for

preventing the recurrence of a malignant tumor.



