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to a pharma 5% I
conposit”@H’(H?nﬁnhibiting t he netastQ§ﬁ&_or preventing tﬁgﬂ ‘%@ﬁ??ence of
a malignant tunor. More particularly, the 10 present invention relates to a
pharmaceutical conposition for inhibitjng the netastasis or preventing the
recurrence of a malignant tunor, which conprises as the active ingredient
a pol ysaccharide derivative conprising a polysaccharide having a carboxyl
group bound to an active 15 subst g durtgy an anti-tunor activity, for
exanple, a canptothecin derivative of the formula (I) or (I1) as
menti oned below, via an amino acid or a peptide consisting of 2 to 8 am no
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countries, and the majority of malignant tunors related deaths are due to
nmetastasis into distant 25 organs or recurrence acconpani ed by netastasis
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5
TECHNICAL FIELD
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
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_organs after a topical therapy. The netastasis to distant organs may be
caused by hemat ogenous netastasis or |ynphogenous netastasis, and it is
known that a patient having |ynmphogenous netastasis has # hiJsN BWsk of 5
recurrenggo gfolsigpl i gnant tunor after topical therapy. ThecrfiBiahssgegans of
recurrence are brain, lung, liver, and bone. Especially, a tunor in

di gestive apparatus, for exanple, colon cancer fromwhich a |arge nunber
of patients are suffered, nmay 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 |lynphoma and a | ynphatic |eukema may spread mainly to

t he | ynph sygremafther id tosicdie drharepor.t e Theharte ttaed asdtsadtoasiisttamt i ver
was observed in high rate by autopsy. 15 In order to inhibit the

r ecur r encecigasisudiayy behecaymad i dianategtinusnmedafdasisudr a netastasis to
the liver and to prolong life, a chenotherapy, etc. is enployed as a
support i vel yrphoggnays aetiataiishanhyit s kewn dhabtth@adde™as a pot ent
toxicity and cannot be used for 20 chronic admnistration. In addition, it
has scar cetgViRsen YRRRFanar § MataHais g itk Horkd 5% Afonged by a
supportive care of chenotherapy than a topical therapy | one. For__exanpl e,

in the trifBQEgensisesd gl Inandtia R v tand [ Ao i Shshe

i gest | ve A S RS BRer AR 0B 3 IV Ehte 278 AT t est s
Cher apeut 1SRRI Y BTG S SR e VoA o e, SomEE s han

Tt has beatoRe R, A A T e T et rence
lo;npﬂ nggg&%%} 3‘}{3{ o #&dn LOR} £ éﬂ!ﬁr%ad"’“ﬂﬁtft#é 13RI, Calf a to the

ant organs of netastasis
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



little side effects, and is suitable for chronic 10 adm nistration. On the
ot her hand, WO 94/19376, WO 97/46260, WO 97/38727, JP-A-10-72467 and
JP- A-10- 95802 di scl ose a polysaccharide derivative conpri{3 dAN 2006

pol ysacc{igy ésdfisgpgund to an active substance having an a”f’bTMUiﬂlgs(ﬁC“ vity
via an 15 amno acid or a peptide. However, these publications disclose

the use of these polysaccharides in thg treatnent of cancers by

accurmul ating at the tunor site and killing the tunor cells, but never
indicate activities of inhibiting netastasis or preventing 20 recurrence of
a malignant tunor. DI SCLOSURE OF | NVENTI ON An object of the present

i nvent i on orggang,praddindead testel ofhamrEess iageEn oo fves ian tor nfadrd gadrithi t i ng
the 25 nmetastasis or preventing the recurrences of a malignant | 3 JAN M
WO 03/ 015&280RCT haEve2 kea30 T rd edunbit anie theammeautis asttdod have
intensively studied, and have found that a polysaccharide derivative .
conpri si n§*&1bidiiypgs @c ramad& apdy kg td sFarDB¥ivagr FRFhdRaR o Bt ve 5
substance having an anti-tunor activity via an am no acid or a peptide

exhi bits &ﬁoéB@c%lalseﬁPtefbfe@é‘t st afd sheid ¥ali-on  of netastasis and/ or
prevention of recurrence of a malignant tumr, and have acconplished the
present i nventURger Fhass Sircymsy ’ i%ﬁ/”g’r‘?ﬁ etneldzﬁse‘sre(do% find

phar maceuti cal conp%§it' n f.or i.nhibiti the netastasis or Iereventing t he

recurrencé 8Fa 3% g e_ctt&ﬁlﬁr lr\l\m nlc I"SES S OaFCti! e i ngredi ent
ool VSacett e el L SOl A Jacilar 06 T G bory

group bou tive substal I-tunor 1 ( y via an
0 528, SRR DA S L1 O Rt S Sl Ul e
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



. BRI EF DESCRI PTI ON OF DRAW NGS 20 Fig | shows the | apsed days after
i nplantation of tunor and the nunber of survived animals in M 5076 |iver
net astatic nodels., BEST MODE FOR CARRYI NG OUT THE | NVENTI {8i J

pol ysacckag bsi@skigvi ng a carboxyl group of the 13 JAN 2006 pMp P/ 6336326
PCT/ JP02/ 08309 5 present invention includes the sanme ones as those

di sclosed in the above nentioned WD 94/419376 and WO 97/ 46260, and

i ncl udes pol ysaccharide having originally carboxyl groups in the structure
thereof (e.g., hyaluronic acid, pectic 5 acid, alginic acid, chondroitin,
heparin, etc.), and polysaccharides having originally no carboxyl group
(e.g., putembdan, dextran, mannan, chitin, mannogl ucan, chitosan, etc.)

but being introduced thereto carboxyl groups, and polysacchari des having
originally no cEhédopagsembuinventdns 10averimtensi vaky evtudiedbeand

i ntroduced thereto carboxyl groups after polyal cohol formation (e.qg.,

pol ysacchatdve fpongdthahol pelysecehabidexder fyatbye dqemppbsimacehari de
having originally no carboxyl group but being introduced thereto a

car boxyl PoOlpsaeeharifphabinha e3EPerehagerlbyrayrdt Fe udR ndcBLiWdr ogen
atomof a part or all of hydrox%{ groups oﬁbgplysapcharides havi n

ori gihal | ySHSE2RERBAVIRD AP vt B aUEBe B oAGEFML LY aY k§ | 2]yr 0RO | 2CEFe
present invention, the pal ysaccharide having a__pol ysaccharjde..i nc] udes one
Phat are Hehrotbbias (ORIRECS, oot Hor pLaRerar Rt S gl FRHRbFHT no
carboxyl grpup with a reducjng agent.. and then followed by substituting a
hydr ogen acfgrﬁq%‘fa%t?)%[’rﬁ %rf&)a ]? %I?evﬁ%if'b?(’i}logrlf)%(bléné?-n??‘ne(ﬁlr%sul tant with a
car boxy- C . The L de Y. 0, ing a carboxyl
gr oup 25]r?anlc %Jllc%ét %%?g%’xa%p?g?égég‘?%%ﬁxéfﬁlggéa %IQ%%?%%cchari de 13 JAN

2006 WO Ofﬁgmpcr'fﬂﬁpzz{gﬁag?e 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



.6 pol yal cohol which is prepared by treating a pol ysaccharide originally
havi ng no carboxyl group successively with sodium periodate and sodi um
borohydride by the nethod disclosed, in WO 97/46260 to gi¥@ JAN 2006

pol ysaccRyg bslisieP0! yal cohol, which is further treated W bprapilsogenat ed
Cl _4 al kyl carboxylic acid. The al kyl noiety of the carboxyl-Cl_, alkyl
group which substitutes a hydrogen atos of the hydroxyl groups of the
above pol ysaccharide (including a polysaccharide 10 pol yal cohol) may be
either a straight chain al kyl group or a branched chain al kyl group.
Preferabl e carboxy-Cl_, alkyl group is, for exanple, carboxynethyl group,
1- car boxyeitedergr duyverd-icar boxylurdes/ |thegraane ohemtad/ |t s | -
group, 2-methyl-3-carboxy 15 propyl group, 4-carboxybuE¥I roup, etc., and
car boxynetiy|thgyrahqve snandrionpre M /937 and fiRetht QZf&’entaiWn, t he

pol ysaccharide having a carboxyl group is preferably carboxy-Cl_,

al kyl dext rigrelbrdes addggpashar dehaiehts AF isHingl Bo AP SFHBBE| - C1_,
20 al kyldextran is especially preferable. The degree of polyal cohol

for mati on ¥yche s tenatares Vdiexsg Hats oh mityR bR RGY dé{eé:% reduction

wi th sodium_ borohydride) in the step of preparing the carboxy-Cl 4

al kyl2 pol VBEIhalidHa sl Qc'offgwr&i“ﬁ’etrﬁrf'o %d‘?/e ‘?n_sc 'rc?dt speci fi ed,

but the internmedi ate pol ysacchari de, pol yal cohol 13 J 0 03/ 015826

pCT 3Po2) (SBE e iy e SR Es M b AL e 1.0

pol ysacchar.i nder ssible ¢ [ ti for ially, JRst
]gf‘i!#aﬁ’g d x%zfarb,h&a}% M {P n&%&fﬂr{éaﬂ'{, .chiaé ’

conpletelypq potyaltc ‘'eover, I'n'the present’ invention, the

pol ysacchag de bﬁ.l@az%%]jgl}ﬁ%ai&@f @idda glfﬁ)%’r.geati[og LA SEAP| g S ot hyl at ed

dextran or carboxyne ted dextran po cohol, dnd anong these

ol ysacchat i i : ; i G i ght
g f go, Oooaé%ﬁg%%?%}g%hi&sé% nggéexhﬁ@%ffﬁxt@ywm@rbam&f@pe;mﬁ i atharei g

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



_preferable, and dextran having an average nol ecul ar wei ght 10 of 50,000 to
350,000 is nost preferable (said average nolecul ar wei ght Qqhmgmﬁpternined
by Gel pergeation chromatography (GPC) net hod, Shinseikalg.u Ji kken Koza,
vol . 20, P2 9%915%¥yo- Kagaku-Doj i n, Novenber 5, 1991). eﬂCFH?%‘HaQ?. ng a
car boxyl al kyl group into 15 polysacchargdes, the degree of the introduction
thereof is expressed by "degree of subStitution" which is defined by a
nunber of carboxyl al kyl groups (including groups of peptide chain being
i ntroduced by these groups) per a sugar residue. That is expressed by the

foll ow 1 J h
ol coul o SPET AT on o A HorBer o i et G pO SRt e hen
the car boxaﬁﬁmlg{, %iﬁ%% DOXATBE Y | gy Psucd s ARANE Sy Bfp Substi tuti on

is occasionalTy expressed by the degdgree of carboxynethylati on (CM degree).

13 JAN 20080 3\R 3 84 DS2Hr &k d Fiksd 88 Wb Ho e ad ey Py sexdsd i de i s

dextran, the degree of substitution thereof is preferably in the range of
0.3 to O &isdfesed hen ped YSALEERE0 dfo | $iviexd rpsl psdgetnolud , the degree of
substitution is preferably in the range of 0.3 to 5 0.5. The ami no acid or
pepti e of péIpapreisen) wiventionfuptioass treated ofitdpat dralegeaidttegd bet ween a
pol ysaccharide having a carboxyl group and an active substance havi ng an
anti -t unorCagtahMitlcardmeck tlhes aminlh acid or amino acid 10 form ng said
peptide includes both natural am no acids and synthetic am no acid

(i ncl udi ng D-anfim® atkyl meiefy nef e dwarkoxyktre alkade gitpupramihighs o

i ncludes either neutral amno acids, basic am no acids or acidic am no

acids. Mopdeveitutee anydregen afon hef grhs dirdreRehtdvRmp hethe

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



15 not only a-amino acid but also Ramino acids, y-amino acids, e-amino
acids, etc. Exanples of the am no acids are glycine, a- alanlne alanlne
val i ne, |eucine, isoleucine, serine, threonine, systeine, 13=IAN 266

asparti cwardstbis@@sut am ¢ acid, lysine, 20 citrulline, argi ﬂtmpoz/os:;og
phenyl al ani ne, tyrosine, histidine, tryptophan, proline, hydroxyproline,
y-am nobutyric acid, e-am nocaproic aciyd, etc. The peptide of the present
i nvention includes ones consisting of 2 to 8 amino acids, preferably 2 to
5 amino 25 acids, which are the same or different. Exanples of the 13 JAN
2006 WO 03/015826 PCT/ JP02/ 08309 9 peptides are glycyl-glycyl-L- or

D- phenyl alisnyrefemdlney ong yedngyloktiadnedy by vt xef tdsyd -ayl yci ne,

glycyl -glycyl - glycyl-glycine, glycyl-glycyl-glycyl-glycyl-glycine, L- or
D- pheny| alraisagchd tigle [undar pPasgidsle -epnditiong -for gusstaniially yci ne,
L- or D-phenylalanyl-citrulline and L- or. D-valyl-citrullin (the

N-t er mi nustlgiostheaanplesia e famningirodrRkePk o t he car boxyl group of a
polysaccharlde) Anong these peptides, glycyl-glycyl-L- or D pheny] -

al anyl - gl yci ne MQisR¥AZglytithe RpsgsAt gjrf}/‘(,%}'}tlg?rycﬂﬂée PQlysaccharide

o D phan iR 14 /e b b ot é%%ggr#e‘}/ Fartht e dan ng an

bei ng.  KnolT R P 5 A IR erié@?a' Heier e!y ARSI B @ agent s
g

grar %;gftlggsleasnedg‘?eﬁgsac Z‘earﬁc%éaoé ¥ ta%ﬁgf%#]% ﬂ?:%a\gl acil{ Qeglr gf erably

angi ogenesj s, Azflé‘ rPcBlté)&?lax}EeCI pcSPrzd %@'E&fo%'\%@ P efgrably, the

cytot oxic agent I s canpt ot erl vatives e 20 -cyt ostatl c agent

R P T e G e

10 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

15 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

chaln 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
20 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).



.13 JAN 2006 10 (1) wherein Rl is a substituted or unsubstituted |ower alkyl
group, X1 is a group of the fornmula: -NHR2 (R2 is a hydro ARLAGE Or @

| ower al kyl group) and Alk is a straight chain or 5 branched chain ClL 6

al kyl ene WD 63@1S88vi ng optionally an oxygen atomin the cRETAPQAN83Of .
Anong them preferable conpound is 10- %31- am nopr opyl oxy) - 7- et hyl - (20S) -
canpt ot hecin. Ot her exanples of canptotBecin derivatives are 10 conpounds
di scl osed in JP-A-10-95802 of the forrmula (I1): wherein two groups of R2 to
R6 being adj acent each other conbine to forma |ower alkylene group, and

f th t f id o | Kyl [ bstituted by 15
an.an 1o gr oup, Nt T BN T G brATHS A1 RA% SIS a hydr ogen
o g i Bl €Yy S Wi 19! 006P A 1B LA SE AR e

conmpound i

et hyl - 5-fl yog o- 2_.3- di hydr 0-9- OXYr 4- -

benzo[ de] p@?éaho[ ?rh't% ﬂollr%ﬁ;(;%/%%ér(\%:[qe ?%%éu*%%%ﬁietﬁ%aﬁaﬁ%%th%

03/ 015826 02£ 0, 0 dofd 4 3 ;g@@@I f4 tigxane
derivati veé)%é%gééow%aixo 196:%%:1}-3{§$ #AD 0P %n Fife oF 73’
13-[(8' R, 33 Ry- 3" N-t-butyl oxycarbonyl -3'-cycl opropyl ] -10- deacetyl -baccatin
11, etc. 5 1n the active ingredient of the present invention, the ratio

of the polysacchigdigeiathd{if SCiheSr SIS ANGRe HFrddKht athder ¢ tdimor

activity may be selected according to the kinds of the polysaccharide to be

used, but phedstieronolysagededr dexi St ey ibatwedn deXid s Pedtyat vddol , then
the 10 content of the active substance having an anti-tunor activity is

pref er abl endwitdea r eangsoofl Ogdoup 20d %ahyactiregubsmareceriedeimblanin t he
range of 2 to 10 % by wei ght, based on the whole weight of the active
i ngredi entanti-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 o~-amino acid but also B-amino acids, y-amino acids,
e-amino acids, etc.

Examples of the amino acids are glycine, o-alanine, fB-
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,
e—-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



. Anong the active ingredients of the present invention, 15 preferable ones
are pol ysaccharide derivatives or a salt thereof mherein‘ﬂgdgﬂyw% acid or
a peptide consisting of 2 to 8 am no acids which are the di fferent

are int swolopedsisnt o a part or all of the carboxyl groupspet/sbérassoo

pol ysaccharide having a carboxyl group through an acid 20 am de bond, and
the remaining part or all of the am no 9groups or carboxyl groups which do
not participate in the binding to the carboxyl groups of the above peptide
are bound to the carboxyl groups, am no groups or hydroxyl groups of the
active substance having an anti-tunor 25 activity through an acid-am de ,
bond or eqentistas] are’ alAaeYlos YEY 1Edire eiva DPhsnatflalamyd —4tvcid g .ngr edi ent
is a polysaccharide derivative, wherein the polysaccharide _having an

car boxyl FHOMRY i 91Eimeey RN Nty YanIlyiS inene Iy Ve 1M¥dtance  havi ng
an anti-tunor activity is 10-(3" 5

anmi nopr opyd &y IR ( ﬂi@)c&éﬁﬂdtyﬁmﬁﬂcy&ﬁ(?%wlﬁ&hﬂ%e'i d- or

glycyl -glycyl-glycine, or a salt thereof. Especi.ally .preferable one is a
pol ysacchdti q&éﬁﬁ"\f’é‘t}’l]\/"@]\m’é'n heT PoltyIRcMaE RSy £ boxy!

80,000t 0 TR0 BB LrRg RS O AR T AT o r A A e s i
the range &i%a é?l-tciq.t(%*u%.’lhi(}{.(azhseal -ttef;g,{ﬁ%fs- & el Y ;Iéaﬁm{aees aglive

i ngredi ent” i pol'ysacchari de ~ derivative wherein t pol ysacchari de

having a Ciq{tgpagdcecgro% e EARRN Ghohp? oty ldedinan Ralualgahol . the

active 15 substance having an anti-tunor activity'1s (1S, 9S5)-1-

i no- 9- et hyl - e 3l . 9- -y - - -
IR 21+ beneol deT By a3 Boro A fadl o 5] 1 o Doehenyd

qui nol | “e'all(hri'@(—%iy’e'i'ﬂe,didl%ylwviﬁdl%eqe@liy@%rlifgwdwﬂglﬁwl -L-or

D-phenyl al anyl -glycine, or a salt thereof, and 20 especially preferable

ones@re yPRtYSAAGANI-Aa isrl-Alvcite,0lglyc3al-ig hveriea] yaie-ai 1y dyle-
pol ysaccharide having a carboxyl group is carboxy-Cl_4 al kyl dextran
pol yal cohatlycine, 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
15 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 .
20 cytostatic agent is angiogenesis inhibitors.

Examples of camptothecin derivatives are compounds

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



. having an average nol ecul ar wei ght of 200,000 to 400,000, and the degree
of the substitution thereof is in the range 25 of 0.3 to 0.5. 13 JAN 2006
WO 03/ 015826 PCT/JP02/ 08309 13 The pol ysacchari de derivati venﬁ \%st“
thereof of the. active ingredient of the present invention § e prepared
according to the nethods disclosed in WO194/ 19376, WO 97/46260, WO
97/38727, JP-A-10-72467, and JP-A-10-95802. 5 The pharnaceuti cal
conposition of the present invention nmay highly accunulate at the site
such as lynph node or the liver to which cancers may spread, can rel ease
an active substance at an appropriate rate so that the active substance
hardly affects on the normgt cells And 10 suppressively acts on the growth
of tunor cells, and hege npeeyt i cal conposition of the present
invention i x'—uged—in | [ nmet ast asi s ﬁy prevention of
reoccurrence of a malvrgpan oo XEspeciakly, the pharnmaceuti cal
conposition of the present'anention S seful in the inhibition of

| ynph node netastasis or liver mells&asi®H particularly useful in the
inhibition of |ynph node netastasis. Further, anong | ynph node netastasis,
the presenyhphaimerelld cal s\ GoMPDSEtd Mo Surtsiaf it 1 4 e d ey dpbi béi}%}%ﬂ of
netastasis in Iynph node fromthe colon, or 20 netastasis inly node
fromthe | uggoupn RUdid i rd t £ PR jreal  greonposi i y
exhi bi t its@eff%Ets not oEiy1§§#g$§§?ﬂéfonsé?ﬁgfqhﬂg?égfag?sngPBEngﬁafter
the onset ofitsmtast 2SiSwer T o] e e t: phar JLica ition
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after a topical therapy (e.g., surgery, radiatio rapy, er not her apy,
oxygen atom in the chain thereof. BAmong 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):

(N

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[B’}4':6,7]indolizino[1,2—b]quinoline—



~cryotherapy, |aser burning therapy, etc.). Mreover, the present

phar maceuti cal conposition is also suitable for 5 repeti ti1v$: ﬁ@sidﬁ for
long tine, and can be enployed together with a topical thera X' e
present PYRPHMSEBAG i cal composition is preferably adnini s?EF@g WP&hteral |y
(e.g., intravenous injection), and is iual |y adm nistered in the form of
a liquid 10 preparation such as solution; suspension, enulsion, etc. The
present pharmaceutical conposition is preferably fornmulated in the form of
an injection or drip infusion by wusing distilled water for injection,

physi ol ogi.cal ' sol.ution, ueous gl ucose solution. 15 The dosage of
t he presen]’[ccﬂp]hfa@rﬁa’glgsuq)i cda]loncedrrpeot?‘ti on may vary according to the

adm ni stration ' fgg%t' h i s, etc.,
but it is usuaq%wsf ho?%fﬁgagﬁo%%ifto OA%nﬁgOirfD?%&gé%%e%'ably in
the range [0f- 0ykig L9 £ 1B Bt o1 S10) € 056y 1 LHNUGYA by o1 @ anpunt
of the active substance. In the present specification, the 1ower alkyl

group andyd et Pinesaad el ener 1 Qe My be ones having 1 to 6 carbon
atons, preferabl’y ones having 1 to 4 carbon atons, and the hal ogen atomis

fluord ne atom whlHd NEcEfviNikrddditoatamR prsidae: aiofention, 1ghd AN
2006 WD 03/ 015826 PCT/ JP02/ 08309 15 EXPERI MENTS Experinent 1 (M 5076

i ver netadid ohoted PolyQArHatidornamd MME0NE: Dwd | sulfstoarsee Gvarian
sarcoma cells) were inplanted into BDF1 male mice (5-weeks old, 8 5
ani mal s pen grmtip) turior hecttiatit wenay ke t ®slectopanch (donpoundckie t he
conpound obtained in Preparation 1 as described below and Irinotecan
(CPT-11)) kiaxislicEdthedalysacqiaside otp daé¢ wsedneowblwhémntheind each
anount as indicated in Table 1 as nentioned bel ow was adm nistered 10
i ntravenowyysaceharide d riexfaran or siextman e hyajkgohol, 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, amiﬁo groups or hydroxyl
groups of the active substance having an anti-tumor

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



after the inplantation, and the mce were observed for 120 days after the
"inplantation of tunmor. In the control group (untreated with test

conpound), only a physiological saline solution was admnis
survival time (days) was 15 neasured in both the test conpou ﬁ‘ﬁg'gﬂgd

groups and the control group, and the prig ongation rate of survival was
cal cul ated according to the follow ng equation. The results are shown in
Table 1 and Fig. 1. WO 03/015826 16 Prolongation rate of survival Surviva
days in the test conpound-treated group Survival days in the control

group Table 1 13E3p&L2861yPETLIPO2H08309tPrel pAgrBasensuL ki ¥al Standard
gation (ng/ kg)dayserrorrate of survival ($) Control 15.001. 24- Conpound

Al2.537. 575p@T}58cSh2b43e 186r98487ve, SWA8r€1h. BBE2A08ysaccharide
I rinotecan8022.500.550.0 As is shown in Table 1, the conpound obtained in 5

Preparatlonhavﬁﬁgnentc@ﬂbdxpelQMbﬁﬁbmpobaQbékyﬁéhh?lh@édaaex€¥86||€HE
activity of prolonging lifetinme in MbO76 |liver netastatic nodels
Meanwhi | e, dcthod esalbstsnoot hkGomg a8 anti-tumor activity is 10-(3’—

5 aminopropyloxy)-7-ethyl-(20S)-camptothecin, and the peptide
is glycyl-glycyl-glycine, or a salt thereof. Especially
preferable one is a polysaccharide derivative wherein the
polysaccharide 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;-4 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[de]pyrano[3’,4':6,7]indolizino[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;-4 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.



_an agent for inhibiting the metastasis or preventing the reoccurrence of a
mal i gnant tunor, but it was nerely tested 10 as a drug of ﬁ?h cin
derivatives. Experinment 2 (HT-29 netastatic nodels) A seéﬁg ( ) of
HT- 29 ceM®0¥¢5%¢n col on cancer) was inplanted into the YETAPR208M9%ppendi x
of 100NCr nu/nu fermale mce (5to 6 megks old, 10 animals per group). A
15 test conpound (Conpound A; the conpo Ad obtained in Preparation 1 as
menti oned bel ow, Conmpound B; the conpound obtained in Preparation 4 as
menti oned bel ow, and WD 03/015826 17 1 3 JAN 2006 PCT/JP02/ 08309
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The results are shown in the 1d follomng Table 2. a) allaH
It agl H The pharmaceutical composition of the present

invention may highly accumulate at the site such as lymph
node or the liver to which cancers may spread, can release
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



10

15

20

25

O 0O vOOHOH OO0OOT-I OFri 0 OVOO HO O VNOHOMH
13 JAN 2006
WO 03/015826 PCT/JP02/08309

14

reoccurrence of a malignant tumor after a topical therapy
(e.g., surgery, radiation therapy, thermotherapy,
cryotherapy, laser burning therapy, etc.). Moreover, the
present pharmaceutical composition is also suitable for
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
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.

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
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,

bromine atom, iodine atom, etc.
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EXPERIMENTS

Experiment 1 (M 5076 liver metastatic models)
One million of M 5076 cells (mouse ovarian sarcoma

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 1| % 100
of survival . .
Survival days in
the control group
Table 1
Prolon-
Dose Survival Standard gation
(mg/kg) days error ratg 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
5 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
10 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

15 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 dissoived in a physiological
saline solution, and each amount és indicated in Table 2 as
mentioned below was administered intravenously to the mice
on the 15th, 19th, 23rd and 25th day after the implantation
5 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

10 following Table 2.
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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 o0ld, 10 animals per group).'

5 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

10 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

15 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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Experiment 4 (H460 metastatic models)

A segment (2 mm?) of H460 cells (human lung cancer) .
was implanted into the left lung of 100NCr nu/nu female
mice (5 to 6 weeks o0ld, 10 animals per group). Since the

5 metastasis was observed on the 14th day after the
implantation of tumor in ancther control group, a test
compound (Compound A; the compound obtained in Preparation
1l 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

0
s
~
~

N
O
X

(CM-Dextran means carboxymethyldextran, hereinafter, the
same)
(1) 10~ (3'-Aminopropyloxy)-7-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 l1-(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)propyloxyl-(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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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 agueous 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
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solution, and then subjected to ion-exchange resin MSC-1
(Na-type, manufactured by Dowex). The fractions containing
the desired compounds are concentrated, and filtered
through a filter (0.45 um). The resultant was mixed with
ethanol (10 liters) with stirring, and thereto was added
dropwise 3M brine (40 ml) under stirring. The resulting
precipitates were collected by filtration, and dissolved in
purified water (21 liters). The pH value of the solution
was adjusted to pH 4.0 with 0.2N aqueous hydrochloric acid
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 uym). The resultant was mixed with
ethanol (9 liters), and thereto was added dropwise 3M brine
(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)-
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.

Preparation 2
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Preparation of CM-dextran-13-[(2'R,3'S)-3'~-N-tert-
butoxycarbonyl-3'-phenyl-2'-0-L-phenylalanyl-glycyl-

isoserinyl]-~10-deacyl-baccatin III:

CM-Dextran-Phe-Gly-O

(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~
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
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
with 0.2N agueous sodium hydroxide solution. The solution

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

N
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PREPARATI ONS Preparation 1 Preparation of N 2006

CMt dextr ethyl-lo [3"-(glycyl-glycyl- glycylam no) 13 JA
pr opyl oxwog B'S§%canpt ot heci n: CM Dextran- (G y) 3- N H ( CH2PSTEPe/B4 Dext r an
means car boxynet hyl dextran, hereinafter, the sane) (1)
10-(3'-Aninopropyloxy)-?-ethyl (20S) - ca%ﬂtotheC|n hydr ochl ori de (500 ng)
was di ssolved in acetonitrile (25 10 m), and thereto were successively
added t-but oxycarbonyl glycyl-glycyl-glycine (345 nmg), N-nethyl m)r phol i ne

(121 790, wh hydaatvhensplid aag o (ol (AT AN dn (SeSLEBARY! afhRO"

propyl) - 3-ethyl carbodi i'm
stirred 0V§é§ﬁﬂ@$ng1$¥%é&§¥%5%é§uﬁg&é"@@Pfé%éédW@§ égﬁéaff@€a€¥oﬁ'ltrat'on

purified by silica gel colum chromatography to give pale yelTow foany
?O\A?ﬁr| \i\/{)‘éz%lﬁ\?flfi@&rﬁtﬁié'éﬁ(ﬂafﬂ%é‘rpéé’pﬁﬁ‘oﬂ’réﬁ’aﬂéﬁ’fon 1-(3) to

et hy -
but oxycar bemye - ghey Caés Ot &€ Yot a0 00 )i PPy owité 2&§)deflanpt ot hecin
(663 ng) as colorless crystals. 20 Mp.: 157-159C. (2)
7- Et h§| - 10F} S’ cdr tdat oo/ ctetied et i-ved ysx;bstgé:y@qi -2.4 % (UV method, (A =
gl ycyl am no) pr opyl oxy] - (20S) - canptot hecin (3.86 g) was 13 JAN 200E WO
03/ 015826 2CI/m¥0R2/ 08309 24 enulsified in purified water (64 m), and
thereto was added 6N aqueous hydrochloric acid solution (32 m), and the
m xt ur e wadrerawatebmt3 room t enperature under stirring for 2 hours. The

sol vent was concentrated, and thereto was 5 added n-propanol to precipitate
powdery F"Qkﬁgg;aq}gp of CM—dextran-Z'—O-phenylalanyl glycyl-taxol:

Ill.

CM-Dextran-Phe-Gly-O

10 CM-Dextran (1.294g, CM-degree: 0.47, the average
moleculér weight: 170 kDa) was dissolved with stirring in
purified water (70 ml), and thereto were added 2'-0O-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



. resulting powdery product was collected by filtration, and recrystallized
from aqueous n-propanol to give 7-ethyl-10-
[3'-(glycyl-glycyl-glycyl am no) propyl oxy] - (20S) canpt ot heci n hydrochl ori de
(2.56 g) as yellow crystals. 10 (3) CM Dextran sodiumsalt X é@&%e =
0.44, 50 g) was dissolved in water (2.5Jdgters), and the pH val ue thereof
was adjusted to pH 5.0 with 0.2N aqueous hydrochloric acid solution under
stirring at 15C, and thereto was added 7-

et hyl -10-[3'-(gl ycyl -gl ycyl -gl ycyl am no) propyl oxy] - (20S) 15 canpt ot heci n
hydrochl origle) (4n84rggtifeihhe neMt BEenwass . 8d€ed was added dropwise _
1- (3-di net hyl am nopr opyl ) - 3- et hyl carbodi i m de hydrochl ori de (58 g), during
whi ch the ptbveheemokttihe uheaet kenrsOhyt k99 WRSCKkBREaRE oR- 0- $n5eWkth 0. 2N
hydrochl oric acid. The m xture was reacted at 15C under 20 stirred for one

hour, and dshméedahfetechet pbe¥OputBLObnlPas! EhetBeW tBpRUELE e water.
Wil e the pH value was kept at over pH 4.0, the | ow nolecule fractions

vere renpveditys tsi §gvantHet aakiktaabronuapdyl g6(AGP- 40100 grNYLagLyr ed by
Asahi Kasei Industries, Ltd.), and the pH value thefeof was 25 adjusted to

pH 8 with OTAd esnesns sodina hydr oxi 86pdB8aJAN: 2006 WO 03/ Q15828 %ﬁg
PCT/ JP02/ 08309 sol ution, and then subjected to ion-exchange resin C1

(Na-type, nmanaif@gfured by Dowex). The fractions containing the desired
conmpounds are concentrated, and filtered through a filter (0.45 pin). The
resultant vwasemixediyth 5 ethanol (10 liters) with stirring, and thereto
was added dropwise 3Mbrine (40 m) under stirring. The resulting

addeg dropui < e (40 ) u i resulting o
(211 ters)The mi vl to o7 phereerat| Snec AL GhrRat&fel " 1Pud8 W 5. 2

Al i1yl T o T he T o ThE b v Lo Teg R ELTTREP A B o mhe sl vent

was  goncent alesl 3 031 hen §QLALoVRLHPE P4 Lnde kit oy, 20d fLLLET Y,
pyrano[3',4':6,7]indolizino[1,2-b]lquinoline-10, 13 (94, 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—lH,12H—benzo[de]pyrano—

[3',4':6,7]indolizino[1l,2~blquinoline-10,13(9H,15H) -dione:
Boc-Gly-Gly-Phe-Gly

I
NH

To a solution of (15,98)-1-amino~9-ethyl-5-fluoro-2, 3-
dihydro—9—hydroxy—4—methyl—lH,12H—benzo[de]pyrano—
20 [3',4':6,7]indolizino[1l,2-b]quinoline-10,13(9H, 15H) -dione

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



. through a filter (0.45 pm. The resultant was m xed with ethanol (9
liters), and thereto was added dropwi se 3Mbrine 15 (35 m ) under stirring.
The resulting precipitates were collected by filtration, aW® Jyas e
successively with ethanol and acetone, concentrated under reduced pressure
to give the desired conpound (54.9 g) ayale yell ow powder. The content
as 10- (3' -am nopropyl oxy)-7-ethyl -(20S) 20 canptot heci n hydrochl ori de was
confirmed as 4.2 % by absorption at 367.5 nm According to the analysis by
GPC (Cel Permeation Chromatograph), the average nol ecul ar weight of the

desired prodlgtyhagl$2ylkDaphanglthengeggeeciak dhsbrhgutuon6(mm%wh) was
1.47. 25 Preparation 2 13 JAN 2006 WD 03/015826 PCT/ JP02/ 08309 26

Preparationanfi Cvhgéxbrgbehdotl2aRo3eShodonMik8Ek- (HOBT) (143 mg; 1.06
but oxycar bonyl - 3' - phenyl - 2' - O L- phenyl al anyl - gl ycyl -

i soserinyl | md61geanytiihaengl fBrinkhhid&M(DaXt r anokhe- Gek¥- §486B7 -i(3-benzoyl
group, hereinafter, the sane) CM Dextran(2008 ngy, CM degree: 0.47, the

aver age nol emméahymmghbpraaﬂg)lk%)e%?ldb%@lﬂﬂﬂmﬂ@bh gbesring in purified
water (90 m ), and thereto were added 13-

[(2'R 8'S)-ByddotrIbrbatoxyverhgnyh- 32- phenyl - 2r18thylmine (148
phenyl al anyl - gl ycyl -i soseri nyl ]-10-deacyl - baccatin | ?] nmesyl at e FliQ ngy)

and di net hyl { o6 b de 4R8- miaiméeﬂylQﬁlnab?kya§n$ﬂ%DﬁAbsr?g £9;25.569
di ssolve. To the m xture was added with stirrin

2- et hoxy- 1(zhb: aui nohénesasboxy | hexaghd wéé thireéngtt?goH]Xture was
stirred at roomtenperature 15 overnight. To the reaction solution was

added. et hanebmbd20rypb) ekt s ShbRENOanandnl Nep el ontag, LULLREL nadded

dropwise 3Mbrine (1.8 m) under stirring. The precipi
col l ected byngeptrifygali 9Pesafdedi ssnLv nd the pH
val ue of thensol ution vvaslga%jsugt%d trgg%)lfg %guﬁﬁgo&g%ga%éusgsodl um

hydroxpde s@httiOfordheas9! i ORixture 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 (15,98)-1-(glycyl-glycyl-L-phenyl-
alanyl—glycylamino)—9—ethyl—5—fluoro—2,3—dihydro—9—hydroxy—
4—methyl—1H,l2H—benzo[de]pyrano[3',4':6,7]indolizino[1,2-
20 blquinoline-10, 13(9H, 15H) -dione:
Gly-Gly-Phe-Gly
WNH

* HCI



. was poured into ethanol (800 mM) with stirring, and thereto 13 JAN 2006 WO
03/ 015826 PCT/JP02/ 08309 27 was added dropwi se 3Mbrine (4 mM) with
stirring.. The resulting precipitates were collected by centrif tion,
and purified in the same manner as in Preparation 1-(3) to‘ag-lwe%e
desired conpound (600 ng) as white powder30 5 The content of the active
substance: 2.4 % UV nethod, (A = 276 nm) Preparation 3 Preparation of

CM dextran-2' - O phenyl al anyl - gl ycyl -taxol : CM Dextran-Phe-Gy-0 10

CM Dextran (1.294g, CMdegree: 0.47, the average nolecular weight: 170
kDa) was dissol vBd ai sblstioniaf i(hs, pariiied-vaterycd0osh)1-gngcihereto
wer e added 2' - O phenyl - al anyl -glycyltaxol nesylate (77 ng) and

di met hyl f orghyede-L{Fleny)alandltbeyay xbut ponas-Eunyhes-st ibred2sg-as to 15
di ssol ve. 2-Ethoxy-1(2H)-quinolinecarboxylic acid (2.59 g) was added to
the mixtur ediingéros®+nydngxyamnemebrybi-XH|I PH-BBRZzH€A6Y pdrwhbh stirring
overnight. The reaction solution was added to ethanol (700 m ) under
stirring, apd'ihereso]indsladded|ty ppwigeiddl bhéneo(1349al L sundgrogkirring.
The 20 precipitates were collected by centrifugation, and dissolved in

water §240 (230 ramd o X868 mhdh) ethanobx4A@004 131 Y ADh 2098428 k) under
stirring. 3MBrine (4.8 m) was added dropwi se to the m xture under

stirring fonypregemitiatoondel Bolheiosal® HBORERe tbHemPyeghfbtatiop YA
further repeated three tines to give the desired product (746 ng) as white

powder. 5 The £oniedtbtht heTBE YR SHOSHABCEE 1 Ar8q Yt UohRt hod (A = 273
nm ) Preparation 4 Preparation of

car boxynet hydfiexts eir oFyal cONRbatdS I ednyl ether (30 ml) was added
(glycyl -glycyl -L-phenyl al anyl - gl ycyl am no) - 9- et hyl - 5-
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



- 10 f1uoro-2, 3-di hydr o- 9- hydr oxy- 4- net hyl - 1H, 124 benzo[ de]

pyrano[ 3',4':6,7]indolizino[1l, 2-b]quinoline-10,13(9H, 15H) s glﬂﬂez'mé 1)

Preparation of (1S, 9S)-1-(t-butoxycarbonyl-glycyl -

gl ycyl - L~zhesryisazanyl - gl ycyl am no) - 9- et hyl - 5-f 1 uor o- 2, 3- PeT/JP02/08309

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

[3',4":6,7]indolizino[1, 2-b] qui nol i ne-1®113(9H, 15H) - di one:

Boc-@y-@y-Phe-Ay I ,,\NH To a sol ution of

(1S, 9S) - 1- am no- 9- et hyl - 5-f | uoro- 2, 3-

di hydr o- 9- hydr oxy- 4- net hyl - 1H, 12H benzo[ de] pyrano 20 _

[3',4':6, PMxberezvas| st2rpdduahoreoe- temper8k116H) and ohkenhgdodet! oti de

(167 ng; 0.354 mmol ), t-butoxycarbonyl 13 JAN 2006 29

gl ycyl - gl yey¥- L- phenyl al anyl - gl ycine (463 ng; 1.06 nmol) and

1- hydr oxybenzotri azol e nnnoﬂidrate (HOBT) (143 ng; 1.06 nmmol) in

di net hyl f or mani G ERRFFPPYDMHISxtEsR aRdeEiqn (Wes added with §dlr(rmg

di met hyl amj nopropyl ) - 3- et hyl car bodj m m de_(EDC) 5_hydrochl oride (270 ng;
1.42 nnDI)Fh?r?ggﬁﬁl%ﬂ?h%m(ﬂﬁﬁﬁﬁé%te1?%%“Fﬁ%?)g5na éLd?%%tE??aﬂiﬁBbyﬁldlne
DVARP) (5 . 0.04 L)..The_ reactipn mxture was stirred at room

genpe%atur€§$o¥e€% ﬁgugs% £ ? HERYDI R FRER R %%%tra?%ﬁ ®¥r88F reduced
ressure. . [ es] i ssolved in .10 chloroform. and the nix e was

aashed, dr%%ﬁ&aﬁn%g? %&Qé%ﬁvgitrﬁ%gv%%ép r%?%ﬁn%nﬁ%¢y+%ﬂ%c%gy?$Lsig e. The

resi due urd i + S I o) n

chl or of orvniﬁf) ﬁe%#‘lgngﬁe Eﬁ(%ﬁ\%ﬁ%gw%% E‘?P%Igggi €€I€ﬁ€ét% ?gwc%%%o%ﬁ%éfﬁis ny,

yield: 75 $e aSe DAL fory Shl £SO ds %éoi&(%”?ﬂ%, ;aﬁgg&?}g&?’\ﬁég55 cm 1
ESI - MS; 854 (MrH) (2) Preparation of (1S,9S)-1-(glycyl-glycyl-L-phenyl-

al anyl - gl y&3dédi 012) a u&éhy ! s £ 1kl Of Gt 20,3t b NYSH 9k Do AYEEPXY g which the
4- et hyl - 1H, 12H benzo[ de] pyrano[ 3' ,4' : 6, 7] i ndol i zino[ 1,2 2
b] quimol i needdk 134 SteriSédatlidaias 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 pelow 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
PH 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) :



y Gy-Phe-Ady | ,.,\NH HC 13 JAN 2006 30 To a solution of"
(1S,99)-1-(t-butoxycarbonyl-glycyl - JAN 2008
gl ycyl - L- phenyl al anyl - gl ycyl am no) - 9- et hyl - 5-f | uor o- 2, 3- 13
di hydr o- Syoysiomsys 4- net hyl - 1H, 12H benzo[ de] pyr ano PCT/TP02/08309

[3',4':6,7]indolizino[1, 2-b] quinoline-10,13(9H, 15H)-dione 5 (220 ng; O0.258
mml) in dioxane (4 m) was added 4N hwdrogen chloride solution in di oxane
(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, and the m xture was stirred at 10 roomtenperature for one hour.
The precipitate@ahere(léélmbbt@dSbgutiintataoﬁhr@mdnd¢keuom@dngEtQMe title
conpound (176 ng, yield; 86 as yellow powder. IR (Nujol); 3250, 1745,

1660, 1605flasks(eapacityi- WSMI(M‘N)U%I?'G? W@pad@eqiowﬁlbh dext ran
pol yal cohol (PA-Dextran): Acetlc buffer . gH 5.5, 1000 m) was put
into a thfeerateg @leﬁhaalbo?%mwggkl(&%ph%.w FoeRr ESTPErRKEFQN

T-500(r) (10.0 g, manufactured by Amersham Pharnmacia Biotech AB% was added
in small p%V?Foﬁspﬁﬁl?ﬂe°%u¥?eml%WE?S20 %h%éP}éﬁuB? WS nf it €2 ato¥ oom
tenpepature. The irred for abput 30 m nutes nt|I th

sol Ut Pon bRRGHE 18|Ear58dnan%%-ﬁ mehélnmw%x%ec%meﬁ S (30

added 25 CUBMURTBETROMTEC S o BsL bRt val ) Yiogb 119 it tAEds SN
2006 VO 03015626, ECT, _Cog%iggﬁ<g?5%&lmfsyrfnwmafltg,s;egog; 58802

t enperature
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 carboxyméthydextran polyalcohol
(6.53 g) as amorphous powder.
(5) Preparation of carboxymethyldextran-polyalcohol-
(1s,8S)-1-(glycyl-glycyl-L-phenylalanyl-glycylamino) -9~

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



. 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
dark place. The excess sodi um peri odate was renoved by addi ng et hyl ene
glycol (10 m), and the mixture was further stirred at 5C ﬂgiJQNﬁmmhs.

The reaction m xture was cooled to 3C, argBthereto 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 stirribgnzafdedheranstorednas, IinaediatndC1, oven aughbl ihe-order to
renove the excess sodi um 15 borohydride, -the pH val ue of the reaction

m xture waslOadpuSHeds5Hp-Hebaw:pH 5.5 by adding acetic acid thereto at 3
to 6C, and the m xture was further stirred for 2 hours. The pH val ue of

the reaction m xWaterwdas ad)ustedptie aheuvt a pbuRdSbwrthm8¥agueous sodi um
hydr oxi de sol ution. The 20 m xture was subjected to dialysis against water

(Spectora(r)tBoacBtyppnboana)) MohaaukBeweighivagukghtd<3500), and
| yophilized to give dextran pol yal cohol (8.34 g) as anorphous powder. (4)

Preparationc@fboayhexuyﬁabxtﬂgxtpamyQQh&EBQOMQLO%f“ht2§o8ﬁ'P@m%%@@%hré3 JAN
2006 WD 03/015826 PCT/JP02/ 08309 32 Water (155 ) was put into a

t hree- neck wounRdsbottony blaska(gapasit ¥r' 508 Al esandrtheyet0,vas,,added
with stirring dextran polyal cohol (5.18 g) at roomtenperature over a

period of 18t nipusesbolbe3ni xtHneMASELIT £RE f0L 5 -aDR a%? E? 30.m gutes
until the m xture becane clear, and then sodi um hydroxide (pe Fet, 97.0 %

21' .8 g) wasoanddesntor the, dextiangpolyalge spLyti i LI portions
under stirr?ng, dﬁringthlchxthe(?ngey tgngg%étgrgﬁagglhggﬁggt 30 to 40C

L5 9L TR0 1 25kc108:ut, 404600003 ny 08y K

10 methyl—lH,12H—benzo[de]pyrano[3',4':6,7]indolizino[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

15 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

20 (Spectora®/Por 3 membrane, Molecule welght 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

25 product, which was pulverized with acetone, collected by



.acid (31.1 g) was added with stirring in small portions into the reaction
mxture at 30 to 40C. After the addition, the mxture wasqg§ujingmestirred
at 30C iqwg Qﬁkﬂu;for 20 hours. The reaction m xture was cooled In an ice
15 bath, AN tHE fi xture was neutralized by adding t her et FCTARAYPE30Y i ¢
under stirring (i.e., the pH val ue was %Qiusted to below pH 9). Water (160
m) was added to the m xture, and the mXxture was subjected to dialysis
agai nst water 20 (Spectora(r)/Por 3 nenbrane, Ml ecul e weight cutoff
<3500), and lyophilized to give carboxynet hydextran pol yal cohol (6.53 @)
as anor pho ( P L 0 b y. n Y, ohol -
T I R AT R e i St I Rl Sl

et hyl - 5-f | y8rga2e 3ydi YA BoNabydr oxy-4-met hyl - 1H, 12H 13 JAN 2006 33
benzo[de]pyrano[B',4':6,7?indolizino[1,2-b]quinoline- 10, 13(9H, 15H) - di one:
Water (40 m) was put into a round bottomflask (capacity; 100 m), and
thereto was added 5 carboxynet hyl dextran pol yal cohol (1.0g) at room

t enper at ur ENDUSTRIALI APPDYCABELIBY Period of 5 m nutes. The m xture was
stirred about 30 minutes until the m xture becane clear. A solution of
(1S, 99) - 1- (gl ycyhegbyeyhatepheoyl atatiybsition of the present

gl ycyl am no) - 9- et hyl - 5-fl uor o- 2, 3- di hydr o- 9- hydr oxy-4- 10

met hyl - 1H, i2¥ehehen| deyphighdy 3acdumbl ¢ ¢ nalol tzensftle 2such as lymph

b] qui nol i ne-10, 13(9H, 15H) - di one in di nmet hyl formam de (100 ng/ 10 M) was
added wi t hnedererngheoliverntatwhich apancénsthey spiveadi henedt o

di methyl formam de (15 m ), and the mxture was stirred for 10 m nutes. To
t he mi xtur@URREeISIHAYEJ2AE 0PN Be \IXPWER | @ Fi Rgmar seelt$ onlgiort et hoxy- 1-
et hoxycarbopyl -1, 2-dih droquinoliqg%£EEI£) in dimethyl- formamde (1.0

g/ 10 m) aRTFeohiPEnpBr SRErROTERY FPbLSni 3RGrReRER ftheher stirred for 18

hour The reaction, ,m xture wa ubjected to dialysis agaj nst water
fO pharmaceutlcaf composftfonjo the preseng inveé%ion 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 therépy

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

cryotherapy, laser burning therapy, etc.).



. 20 (Spectora(r)/Por 3 nmenbrane, Ml ecul e weight cutoff <3500) and further
purified by cation exchange colum (BioRad AGr) MP-50 c ﬂ@? type, 30
m). The main fraction was subjected to dialysis (Spector H??'
menbr ane WOBYeSBI6e wei ght cutof f <3500), and | yophili zed pioa/ypoaesseo cr ude
25 product, which was pulverized with acetone, collected by 13" JAN 2006 WO
03/ 015826 PCT/ JP02/ 08309 34 filtration, 3&d dried to give the desired
product (904 ng) . as pale yell ow powder. | NDUSTRI AL APPLI CABILITY 5 The
pharmaceutical conposition of the present invention nmay highly accumul ate
at the site such as Iynph node or the liver to which cancers may spread,
and suppressively act on the growth@&AM$nor cells without affecting on
the normal cells, and hence, the 10 pharmaceutical conposition of the
present invention is useful in the inhibition of metastasis, particularly
in the 1nhibitjon of e nmetastasis ﬁ%‘:llver nmet astasi s, or

preventi on bf OE}EﬁF’P% tb‘l"ag ‘Fr%ﬂ‘?%’aﬁ’to?u IphiBHARI ohRe t he present

phar maceutj ¢ osition its effects no onI before the

onset of ?3%%3%?% %ﬂtpﬁ?%%méﬁé 5%(?1 %‘Fl‘é’é’ferb'f’en% At LR eref ore,

th | t th hi bi t f
¢ aP et SLuRORt CHEEEh SR TEE A B e B9 TR Doy arter

met ast asi s or pfeven ccurrénce 0O
t opi cal 5Dy Qh er apy,
cryot her ag fl?aas%r ﬁ%%? n%]é ng%%\)yﬁ ﬁi@%&ﬁ@%@%%%#%lw%
PCT/ P02/ 03309n g% LALBE s &mrﬂ@&&&t«&@n c Ml ﬂbévﬁi 14 ng the
netastasis or preventing the recurrence o |gnant t unor IC
conprises &% AheiChhye AMHPHENiR 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):

0

HsC*“ OH

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
oxygden atom in the chain thereof, or a compound of the

20 formula (II):



. pol ysacchari de derivative conprising a polysaccharide having a carboxyl
group bound to an active substance having an anti-tunor ag imﬁ;mngia an
am no aci og& gpeptide consisting of 2 to 8 am no acids %gic are the
same or 10 difrarent, or a salt thereof. 2. The phar maceuticAP¥ i Bbsi ti on
according to claim1, wherein the actiwg substance having an anti-tunor
activity 1is a canptothecin derivative of the fornmula (1): 15 wherein Rl is
a substituted or unsubstituted | ower alkyl group, X1 is a group of the
formula: -NHR2 (R2 is a hydrogen atomor a |lower alkyl group) and Alk is a
straight-chain Oh branched chain Cl1_6 al kyl ene group having optionally an
oxygen atom,in Rhe &hain thét eof, or a conpound of the 20 formula (11): WO
03/ 015826 8o ' . 08309 wherein two groups of R2 to R6
bei ng adj acen to form a(nk ower al kyl ene group, and one
of the cagbe i al kyl ene group is substituted by 5 an
am no group, angéthe remaini ngetee groups of R2 to R6 are a hydrogen
atom a |lower alkyl group d&is hal®den atom 3. The pharnaceuti cal
conposition according to claiml1l or claim?2, wherein the polysaccharide
havi ng a cuReBRih Erouprours 0 £akbdry RElbeing kydiezentneach aotiaboxy- Cl_,
al kyl dextran _ 10 pol yal cohol. 4. The pharnmaceutical conposition according
to clai m 1CORPIRE ok on Pormner kewe X hel ol e catrritn deanh\vamrgy @f cehrdboxyl  gr oup
is a carboxy-Cl 4 al kyldextran. 5. The pharmaceutical conposition according
to any one® b°fi5a‘&?’&¥n%f 15abd kowgy alkypheifrawe eptukitittedmdnber
selected fromthe group consisting of glycyl-glycyl-L- or
D- phe‘I.r’lyI al AyFOHPS FHRP 41 3RS 1 IR y%?w%é?%v/c%hr%# VBAUPYISkiReto R
Oy DLy SN P0Gy, W YENeS IO T Yo' HATSL A O
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 Dleucyl-glycine, L- or D

phenyl al anyl -citrulline and L- or D-valyl-citrulline. 6. The pharmaceuti cal
conposition according to claim1, 13 JAN 2006 37 wherein thi pﬂ'q/wchari de
havi ng a carboxyl group is a carboxynethyl ated dextran, 3a

substance having an anti-tunor activity 3B 10-(3'-am nopropyl oxy)-7-ethyl -
(20S) -canptot hecin, and the peptide is glycyl-glycyl 5 glycine. 7. The
pharmaceuti cal conposition according to claiml1l, wherein the

pol ysacchari de having a carboxyl group is a carboxy-Cl 4 al kyl dextran

pol yal cohol whtheiacth¥epsubshanearibavhagiag anthrbuign agbiuyl i &S (1S,
9S) - 1-am no-9-ethyl 10

5-fluoro-2, 3adbbyghetByhydeaxye4tmabhykhiHat2llvbeBzBkE8hte having an
pyrano[ 3',4':6, 7]1ndolizino[1, 2-b] qui noline-10, 13(9H, 15H) - di one, and the

peptide is ghyeytu@lbyc¥bthiviey E%PEQQXB‘—ahﬂﬂﬁbrngQbﬂ9o—afeIh 1- _
phar maceuti cal conposition according to any one o 15 cl ai ns to 7, which

is a phar”BQ2059C@bm?@ﬂﬁﬁéb&h?“ah@?thanbBtEUEgiEh@l§%§§35§§b?le a
mal i gnant tunor. 9. The pharnmaceutical conposition according to any one of
clainmssl togTycwhkch is a pharmaceutical conposition for preventing the
recurrence of a malignant tunor. 20

7. The pharmaceutical composition according to claim 1,
wherein the polysaccharide having a carboxyl group is a
carboxy-Ci-4 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-1H, 12H~-benzo[de] -~
pyrano[3’,4’:6,7}lindolizino[l,2-b]lquinoline-10,13(9H, 15H) -
dione, and the peptide is glycyl-glycyl-L- or D-phenyl-
alanyl-glycine.
8. The pharmaceutical composition according 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.

20



