1 cMrHEQ N DERI VATI VES TECHNI CAL FI ELD The present invention rel at/1fgs-3
a novel canptothecin derivative having 5 enhanced antitunor activities.
More particularly, the present invention relates to a novel canptothecin
derivative which is prepared by conbi ning an am no- al koxy- or
hydroxyalkoxy-canptothecin compound wi th a pol ysaccharide having carboxyl
groups via ap amno acid or a peptide, and a process for preparing the

sanme. The canptothecin derivatives of thefjpresent invention 10 can be
delivered into a target region of the patient selectively and in nuch

anount, so that they can show desired pharmacol ogi cal activities at the
desired region of the patient. Therefore, the antitunor activities of the

canpt ot heci n conpounds are enorg‘mp{ﬁzy W@Eﬁ?\/?\ﬁf\y%ﬁg de effects can

be reduced, and hence, the canptothecin derivatives o e present 15
invention are extrenmely useful as a medicament. PRIOR ART Canptothecin is
one of plant al kaloids, and has the following fornula: [err] and it has

been known t Qwi i em c and antitunor activities, and one of
canpt ot heci nord%?i va?'?%e‘ds],ggéjri not ecan hydrochloride {CPT-11, 7-ethyl-1 O-[4-

R e
clinicad Use gnhanced antitumor activities. More particularly, the present invention relates
to a novel camptothecin derivative which is prepared by combining an amino-
alkoxy- or hydroxyalkoxy-camptothecin compound with a polysaccharide
having carboxyl groups via an amine acid or a peptide, and a process for
preparing the same. The camptothecin derivatives of the present invention
10 can be delivered into a target region of the patient selectively and in much
amount, so that they can show desired pharmacological activities at the
desired region of the patient. Therefore, the antitumor activities of the
camptothecin compounds are enormously enhanced and their side effects
can be reduced, and hence, the camptothecin derivatives of the present
15 invention are extremely useful as a medicament.

PRIOR ART

Camptothecin is one of plant alkaloids, and has the following formula:

20

and it has been known {o show antileukemic and antitumor activities, and one
of campiothecin derivatives, irinotecan hydrochioride {CPT-11, 7-ethyi-10-[4-
(piperidino)-1-piperidinojcarbonyloxycamptothecin}, has already been put on

25 the market. However, CPT-11 shows potent antitumor activities in clinical use
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2 but "at so shows severe toxicity |like other antitunor agents, so that

CPT-11 has been restricted in its therapeutic use [cf. Cancer and

Chenot herapy, vol. 21, p. 709 (1994)]. There have been synt hesi zed vari ous
canpt ot heci n conpounds, and it 5 has been reported that these
canpt ot heci n conpounds show antitunor activities (Japanese Patent First
Publ i cati on (Kokai) Nos. 279891/1989, 222048/ 1993, 87746/ 1994, 228141/ 1994,
and Japanese Patent First Publication (Kopfiyo) Nos. 503505/ 1992,

502017/ 1992). On the other hand, in order to enhance antitunor activities
and also to 10 reduce the side effects thereof as |ow as possible,

t hese conpounds havi ng such severe side effects have been studied as to a

hese compounds | | :
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sensitivity aggy Q%#ﬁnt i cancer agents, and nany studies on targeting-type
drug delivery system*for anticancer agents have been done in order to
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Publication (Kohyo) Nos. 503505/1992, 502017/1992).
On the other hand, in order to enhance antitumor activities and aiso 1o
10 reduce the side effects thereof as low as possible, these compounds having
such severe side effects have been studied as to a kind of drug delivery
system therefor, by which a necessary amount of a drug is selectively
delivered into a target tissue. Especially, in the chemotherapy of cancers, it is
a serious problem that there is no significant difference between tumor cells
15 and normal cells in sensitivity against anticancer agents, and many studies on
targeting-type drug delivery system for anticancer agents have been done in
order to selectively deliver an anticancer agent into a cancer-bearing region,
for example, doxorubicin-polysaccharide complex (WO 94/193786),
doxorubicin-inclusive liposome (Enhancement of effects of anticancer agents
20 and targeting therapy, p. 227 (1987), published by Science Forum Ltd.),
dextran-binding mitomycin (Enhancement of effects of anticancer agents and
targeting therapy, p. 278 (1987), published by Science Forum Lid.).
As explained above, camptothecin compounds show excellent anti-
tumor activities and are very useful as a medicament but they are strictly

25 restricted in clinical use because of their severe side effects. Thus, itis



25 restricted in clinical use because of their severe side effects.
Thus, it is 3 desired to devel op a new canpt ot hecin derivative wherein

t he excel | ent pharmacol ogi cal activities of canptothecin conpounds are duly
retai ned but undesirable severe side effects are suppressed. Under the
above nentioned circunstances, the present inventors have 5 i ntensively
studied in order to obtain an excellent canptothecin derivative wthout the
drawback of the conventional canptothecingconpounds by utilizing the

t echni ques of the above nentioned drug delivery system and finally have
found that a novel canptothecin derivative having desired pharnmacol ogi ca

ef fects can be obtained by conbining a canptothecin 10 conpound havi ng
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| NVENTION intensively studied in order to obtain an exceilent camptothecin derivative
without the drawback of the conventional camptothecin compounds by
utilizing the techniques of the above mentioned drug delivery system, and
finally have found that a novel camptothecin derivative having desired
pharmacological effects can be obtained by combining a camptothecin
10 compound having a reactive group with a polysaccharide having carboxyl
groups via an amino acid or a peptide, and have accomplished the present
invention.
BRIEF DESCRIPTION OF INVENTION
An object of the present invention is o provide a novel camptothecin
15 derivative comprising the camptothecin compound [I] bound to a
polysaccharide having carboxy! groups via an amino acid or a peptide, which
has enhanced antitumor activities with less side effects.
Another object of the present invention is to provide a process for
preparing these camptothecin derivative.
20 DETAILED DESCRIPTION OF INVENTION
The compound of the present invention is a camptothecin derivative

comprising a camptothecin compound having an aminoatkoxy group or a

hydroxyalkoxy group, represented by the formula [1]:



The conpound of the present invention is a canptothecin derivative
conprising a canptothecin conpound havi ng an am noal koxy group or a

hydr oxyal koxy group, represented by the forrmula [I]: 4 [err] 5
wherein R err], Rerr], Rerr], Rerr] and R5 are (A) among Rerr],
Rlerr], Rerr], Rerr] and R err], two groups being adjacent each other
conbine to forman al kyl ene group, or both are a hydrogen atom and one of
the remaining three groups of Rlerr] Rerg], Rerr], R4ferr] and Rerr] is
a group of the formula: -Xerr]-AKk[err]-Rerr], and the other two groups
are a hydrogen atom an al kyl 10 group or a halogen atom or (B) anong
Rlerr], Rerr], Rerr], Rerr] and R err], two groups being adjacent each
ot her conbine to form an aI?%Ie@g group,, and one of the carbon atoms of
said al kyl ene group is sgbs tuted Qy a groHp of the formul a:

-X[err]-A k[err]-R err]Rxand<dh f hree groups of R err] Rerr],
Rlerr], Rerr] and R err] an al ky[I}15 group or a
halogen atom and one Ok4 8 of, the al kyl ene group in (A
or (B) may optionally be réala ‘ -NH, Xis -0- or -NH,

Al k is an al kyl ene group, 20> 1 R[r,étgr]OHs - NH[ err] a group of the
formula: -N [err] NH, or -CH mand n are both O or 1, or mis 1 and nis
0, 5 wherein R, R2, R3, R4 and RS are

(A) among R, R2, R3, R4 and RS, two groups being adjacent each
other combine to form an alkylene group, or both are a hydrogen atom, and
one of the remaining three groups of R1, R2, R3, R4 and RS is a group of the
formula: -X;~Alk,,—R8, and the other two groups are a hydrogen atom, an alkyl

10 group or a halogen atom, or

(B) among R1, R2, R3, R4 and RS, two groups being adjacent each
other combine to form an alkylene group, and one of the carbon atoms of said
alkylene group is substituted by a group of the formula: —=X,—Alk,,—R8, and the
remaining three groups of R1, R2, R3, R4 and RS are a hydrogen atom, an alkyl

15 group or a halogen atom, and

one or two methylene groups of the alkylene group in (A) or (B) may
optionally be replaced by ~O—, —=S— or ~NH-,

X is =O— or -NH-,

Alk is an alkylene group,

20 R6 is ~NH,, a group of the formula: —N\/—:\/NH. or —OH,
mandnarebothOor1,ormis1andnis0,
which camptothecin compound is bound to a polysaccharide having carboxyl
groups via an amino acid or a peptide. The campiothecin derivative of the
present invention shows extremely potent antitumor activities but show low

25 toxicity.



whi ch canpt ot heci n conmpound is bound to a pol ysacchari de having carboxyl
groups via an amno acid or a peptide. The canptothecin derivative of the
present invention shows extrenely potent antitunmor activities but show | ow
25 toxicity. 5 The canptot hecin derivative of the present invention
I ncl udes conpounds whi ch are prepared by conbining the canptothecin _
conpound [I] with a polysaccharide having carboxyl groups via an amno acid
or a peptide. For exanple, such canptothegin derivatives may be prepared by
conbining a 5 part or all of the carboxyl groups of an amno acid or a
peptide with R err] of the conpound [I] through acid-am de or ester bonds,
foll owed by conbining a part or all of the carboxyl groups of a
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compound [I] through acid-amide or ester bonds, followed by combining a
part or all of the carboxyl groups of a polysaccharide with amino groups of
said amino acid or said peptide through acid-amide bonds. More particularly,
the camptothecin derivative of the present invention includes compounds
10 which are prepared by combining the C-terminal carboxy! group of an amino
acid or a peptide with RS of the compound [1] through an acid-amide or ester
bond, followed by combining a part or all of the carboxyl groups of a
polysaccharide with the N-terminal amino group of said amino acid or said
peptide through acid-amide bonds.
15 Each substituent of the compound of the formuia [1] of the present
invention is explained below.
The alkylene group in the definition (A) formed by combining adjacent
two groups of R, R2, R3, R4 and RS each other, wherein one or two methylene
groups may optionally be replaced by —-O—, -8~ or —-NH-, is formed by
20 combining each other two substituents at 7- and 9-positions, 8- and 10-
positions, 10- and 11-positions, or 11- and 12-positions of the formula [1], and
the aikylene group includes a straight chain or branched chain alkylene group
having 2 to 6 carbon atoms, for example, ethylene, trimethylene, tetra-
methylene, pentamethylene, hexamethylene, methylmethylene, methyi-

25 ethylene, methylirimethylene, etc.



two groups of Rerr], Rerr], Rerr], Rerr] and R err] each other, wherein
one or two nethylene groups nmay optionally be replaced by -0-, -S or -NH,
is formed by 20 conmbi ni ng each other two substituents at 7- and
9-positions, 9- and 1 0- positions, 10- and 11 -positions, or 1 1- and
12-positions of the fornmula [I], and the al kyl ene group includes a straight
chain or branched chain al kyl ene group having 2 to 6 carbon atons, for
exanpl e, ethylene, trinmethylene, tetra- ngthyl ene, pentanethyl ene,

hexanet hyl ene, net hyl net hyl ene, nethyl- 25 et hyl ene, _
met hyl tri net hyl ene, etc. 6 The above al kyl ene group wherein one of the
nmet hyl ene groups is replaced by -0-, -S or -NH includes an al kyl ene group
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methyleneoxy, tetramethyleneoxy, methylethyleneoxy; an alkyleneamino
group represented by the formuia: -NH-AIk'- such as methyleneamino,
ethyleneamino, trimethyleneamino, tetramethyleneamino, methylethylene-

10 amino; an atkylenethio group represented by the formula: -S-Alk’- such as
methylenethio, ethylenethio, trimethylenethio, tetramethylenethio, methyl-
ethylenethio; an alkyleneoxyalkyl group represented by the formula:

—-Alk'-0-Alk'- such as methyleneoxymethyl, ethyleneoxymethyi, trimethylene-
oxymethyi, methylethyleneoxymethyl; an alkyleneaminoalkyl group

15 represented by the formula: —Alk'-NH-Alk'- such as methyleneaminomethyl,
ethyleneaminomethyl, trimethyleneaminomethyl, methylethyleneaminomethy!;
an alkylenethioalkyl group represented by the formula: —Alk'-S—-Alk'- such as
methylenethiomethyl, ethylenethiomethyl, trimethylenethiomethyl, methyi-
ethylenethiomethyl, and the like.

20 The above alkylene group wherein two methylene groups are replaced
by —O—, -8~ or —-NH- includes an alkylene group wherein two methylene
groups at the ends or at positions other than the ends are replaced by ~O—,
~S— or -NH-. For example, such alkylene group includes an atkylenedioxy
group represented by the formula: ~O-Alk'-O- such as methylenedioxy,

25 ethylenedioxy, trimethylenedioxy, tetramethylenedioxy, methylethylenedioxy;



oxynet hyl , met hyl et hyl eneoxynet hyl ; an al kyl eneam noal kyl group 15
represented by the formula: -A k'-NH Al k'- such as net hyl eneam nonet hyl ,
et hyl eneam nonet hyl, tri nmethyl eneam nonet hyl, mnethyl et hyl eneam nonet hyl ;

al kyl enet hi oal kyl group represented by the fornmula: -Ak'-S-A k'- such as

met hyl enet hi onet hyl , et hyl enet hi onet hyl, trinethyl enet hi onet hyl, nethyl -
et hyl enet hi onet hyl, and the |ike. 20 The above al kyl ene group

wherein two nethyl ene groups are replacedyby -0-, -S- or -NH includes an

al kyl ene group wherein two nethyl ene groups at the ends or at positions
ot her than the ends are replaced by -0-, -S or -NH. For exanple, such
al kyl ene group includes an al kyl enedi oxy group represented by the formul a:
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chain or branched chain alkylene group having 1 to 6 carbon atoms, for
example, methylene, ethylene, trimethylene, tetramethyiene, pentamethylene,
hexamethylene, methylethylene, methyltrimethylene, etc. The group of the
formula: —X,—-Alk,,—R8 is, for example, an aminoalkyloxy group (e.g. amino-
ethyloxy, aminopropyloxy), a piperazinylalkyloxy group (e.g. piperazinylethyl-
oxy, piperazinylpropyloxy, piperazinylbutyloxy, piperazinylpentyloxy), a
hydroxyalkyloxy group (e.g. hydroxyethyloxy, hydroxypropyloxy, hydroxybutyl-
oxy, hydroxypentyloxy), an aminoalkylamino group (e.g. aminoethylamino,
aminopropylamino, aminobutylamino, aminopentylamino), a piperazinylalkyi-
amino group (e.g. piperazinylethylamino, piperazinylpropylamino, piperazinyi-
butytamino, piperazinylpentylamino), a hydroxyalkylamino group (e.g. hydroxy-
ethylamino, hydroxypropylamino, hydroxybutylamino, hydroxypentylamino),
an aminoalky! group (e.g. aminomethyl, aminoethyl, aminopropyl, aminobutyl,
aminopentyl), a piperazinylalkyl group (e.g. piperazinylmethyl, piperazinyl-
ethyl, piperazinylpropyl, piperazinylbutyl, piperazinyipentyl), a hydroxyalkyl
group {e.g. hydroxymethyl, hydroxyethyl, hydroxypropyl, hydroxybutyl, hydroxy-
pentyl), amino group, piperazino group, and hydroxy group.

The alkylene group in the definition (B) formed by combining adjacent

two groups of R1, R2, R3, R4 and R5 each other, wherein one or two methylene



10 formula: -Xerr]-AKk[err]-Rerr] is, for exanple, an am noal kyl oxy
group (e.g. am no- ethyloxy, am nopropyl oxy), a piperazinylal kyl oxy group
(e.g. piperazinylethyl- oxy, piperazinylpropyloxy, piperazinylbutyl oxy,

pi perazi nyl pentyl oxy), a hydroxyal kyl oxy group (e.g. hydroxyethyl oxy,

hydr oxypr opyl oxy, hydroxybutyl - oxy, hydroxypentyl oxy), an am noal kyl am no
group (e.g. am noethylam no, 15 am nopr opyl am no, am nobutyl am no,

am nopentyl am no), a piperazinylal kyl- angno group (e.g. _

pi perazi nyl et hyl am no, pi perazinyl propyl am no, piperazinyl- butylam no,

pi perazi nyl pentyl am no), a hydroxyal kyl am no group (e.g. hydroxy-

et hyl am no, hydroxypropyl am no, hydroxybutyl am no, hydroxypentyl am no), an
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ethylene, methyltrimethylene, etc., and the alkylene group wherein a
methylene group or two methylene groups thereof are replaced by ~0O—, -S—
10 or —NH- are the same ones as those exempiified in the above. Among these
alkylene groups, ones wherein one of the carbon atoms is substituted by a
group of the formula: -X,—Alk,,—R6 are also the same ones as those
exemplified in the above.
The lower alkyl group for the remaining groups of R1, R2, R3, R4 and RS
15 which do not form an alkylene group includes a straight chain or branched
chain alkyl group having 1 to 6 carbon atoms, for example, methyl, ethyl, n-
propyl, isopropyl, n-butyl, isobutyl, sec-butyl, pentyl, hexyl, etc.

The halogen atom is fluorine, chlorine, bromine or iodine.

Moreover, examples of the partial structure formed by Ring A and Ring

20 B in the above definition (A) of the formula [I] are the following structures:
O
~ AN AN
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N N



chain al kyl ene group having 2 to 6 carbon atons, for exanple, ethylene,
trinmethyl ene, tetranethyl ene, pentanethyl ene, hexanet hyl ene, nethyl -

et hyl ene, nethyltrinethylene, etc., and the al kyl ene group wherein a

nmet hyl ene group or two nethyl ene groups thereof are replaced by -0-, -S 10
or -NH are the sanme ones as those exenplified in the above. Anong these

al kyl ene groups, ones wherein one of the carbon atons is substituted by a
group of the formula: -Xerr]A k[err]-R egr] are also the same ones as

t hose exenplified in the above. The |ower al kyl group for the remaining
groups of Rerr], Rerr], Rerr], Rerr] and Rerr] 15 whi ch do not
forman al kyl ene group includes a straight chain or branched chai n al kyl
group having 1 to 6 carbon ato 5%or exanpl e, methyl, propyl ,

i sopropyl, n-butyl, isobutyl, -fobutyl, pentyl, hexyl, hal ogen
atomis fluorine, chorine, f iodine. Moreover e
partial structure fROrfia—Ey nd Ring [ & PlkaoXs t he above
definition (A of the fornula the follow ng str Q5" 9 [err]
[err] wherein X, Alk, Rerr], mand n are the sane as defined above. 15
Besi des, exanples of the partial structure formed by Rng A and Ring Bin

the above definition (B) of the fornula [I] are the follow_ng structures:
5 o HN
X AN
RE-—Alky—Xn . R8-Alkm-Xn _
N N

RE-Alkm—%n

0O N N
{ N RE-Alkm—Xn— ]
O N N
10
RE-Alkm—Xn
0 AN
C )
O N
wherein X, Alk, R8, m and n are the same as defined above.
15 Besides, examples of the partial structure formed by Ring A and Ring B
in the above definition (B) of the formula [I] are the following structures:
RE—Alkm—Xn
T =S
O [ R AN
RE—Alkm—Xn—< ) -
20 o) N R4 N

RS R®

RZ RI
!
O N
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25 wherein R1, R2, R3, R4 and RS are each an alkyl group, a halogen atom or a



[err] 25 wherein Rerr] Rerr], Rerr], Rerr] and Rerr] are each an
al kyl group, a halogen atomor a 10 hydrogen atom and X, Ak, Rerr], m
and n are the sane as defined above. Anong them the preferable
conbinations of the Rerr] Rerr], Rerr], Rerr] and R err] are: (1)
Rlerr]and R err] conbine to forma trinethylene group, Rerr] is a 3-am no-
5 propyl oxy group, R4 and Rl err] are each a hydrogen atom [err] (2)
Rlerr] is a piperazinonethyl group, R errigand R err] are each a hydrogen
10 atom R3 and R4 conbine to forman ethyl enedi oxy group: [err] 15

(3) Rlerr]is an am nonmethyl group, R2 and R5 are each a hydrogen atom R3
and R4 conbine to form an et hyl enedi oxy group: [err] 20 (4)

Rlerr] Rlerr]y dPé@ér{éto ,%ﬂ)@,%%@ﬁ%%@ﬁh ?ré%@%gﬁ‘?é‘%ﬁheﬁb bve.2 3-

ani nopr opy! _o group: and conb o ‘form an
am no- substi tut ed AmbAEiHumh 8RE preferable combinations of the R1, R2, k3, R* and RS

are:
(i)  RTand R2 combine to form a trimethylene group, R is a 3-amino-
5 propyloxy group, R4 and R5 are each a hydrogen atom:
N0 P
|
N
(2)  R'is a piperazinomethyl group, R2 and RS are each a hydrogen
10 atom, R® and R4 combine to form an ethylenedioxy group:
/N
N NH
N/
(J@r&
0 N
15 (8)  R!is an aminomethyl group, R2 and RS are each a hydrogen

atom, R3 and R4 combine to form an ethylenedioxy group:

NH»
[“I::LJI
o N

20 (4) R', R?, R4and RS are each a hydrogen atom, R3is a 3-

aminopropyloxy group:

HaN V0

/

25



group, R3 is a nethyl group, Rerr] Rerr] afluorine atom Rerr] is a
hydrogen atom [err] (6) Rerr] Rerr], Rerr] and Rerr] are each a
hydrogen atom R2 is an amino [err] The "pol ysacchari de havi ng carboxyl
groups” of the present invention includes the sane as those as disclosed in
t he above nentioned WO 15 94/ 19376, and includes pol ysacchari des
having originally carboxyl groups in the structure thereof (e.g. hyaluronic
acid, pectic acid, alginic acid, chondroifyn, heparin, etc.), and

pol ysacchari des having originally no carboxyl group (e.g. pullulan,

dextran, mannan, chitin, mannogl ucan, chitosan, etc.) but being introduced
t heret o carboxyl groups. Anpbng these pol ysaccharides, dextran is 20
especially prefer e, i 6ol i : ul ar

wei ght of 20, 000 3%’405?0 (iﬁscggkﬁwpre éﬁarr%%hgﬁ%ﬁ%§§¥§é3?2??§kg%&tran
havi ng an av i 4 169, J ~ef erabl e
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chr omat ogr aphy net hod (GPC anal ysi s), Shingﬁkkagaku Ji kken Koza, vol. 20,
25 p. 7). The pol ysaccharides havi dri'¢i nal ly no carboxyl group but
bei ng 12 introduced thereto ca § 1 oups nmean ones which are prepared
by replaci ng hydrogen atons of a @ ‘ of hydroxyl groups of
polysaqgharide havi ng originally no tarhaxyll group by a carboxy-(err]

al kyl group. The "pol ysacchari de h&vi ng c&fboxyl groups” of the present

i nvention

and
(8) R’ RS, R4 and RS are each a hydrogen atom, R?2 is an amino
group:

10 NHo

4

The “polysaccharide having carboxyl groups” of the present invention

includes the same as those as disclosed in the above mentioned WO

15 94/19376, and includes polysaccharides having originally carboxy! groups in
the structure thereof (e.g. hyaluronic acid, pectic acid, alginic acid, chondroitin,
heparin, efc.), and polysaccharides having originally no carboxyl group (e.g.
pullulan, dextran, mannan, chitin, mannoglucan, chitosan, etc.) but being
introduced thereto carboxy! groups. Among these polysaccharides, dextran is

20 especially preferable, particularly dextran having an average molecular
weight of 20,000 fo 400,000 is more preferable, and particularly dextran
having an average molecular weight of 50,000 to 150,000 is most preferable
(said average molecular weight being determined by Gel permeation
chromatography method (GPC analysis), Shinseikagaku Jikken Koza, vol. 20,

25 p. 7). The polysaccharides having originally no carboxyl group but being



5 al so includes ones which are prepared by treating a pol ysacchari de
originally having no carboxyl group with a reducing agent, and then

foll owed by repl aci ng hydrogen atons of a part or all of hydroxyl groups of
the product by a carboxy-(err] alkyl group. The al kyl noiety of the above
carboxy-C[err] al kyl group which replaces 10 t he hydrogen atons of a
part or all of hydroxyl groups of polysaccharide nay be either a straight
chain al kyl group or a branched chain al kyd group. Preferable
carboxy-C[err] alkyl group is, for exanple, carboxynethyl, 1-carboxy-

et hyl, 3-carboxypropyl, 1-nethyl-3-carboxypropyl, 2-nethyl-3-carboxypropyl,
4- carboxybutyl, etc., and carboxymethyl and 1-carboxyethyl are more 1 5

O oups. 1’5 pr o & 25D Sl gine t'“%ﬁ%”%%”@?%@ Bt aen
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i ntroduction t ereto Xpresse Fee .
oot e, Dl B B eéﬁwgﬁmgr&xﬂwmwa& S
of sugar rosi dues 1 CRDAPAEHENGHas corhowLinuRsaPline gresapt behfn M
carboxygret hyl ;g8 fiuddd'SndeAhRR &b prepdrdd by treating a polysaccharide originally
having no carboxyl group with a reducing agent, and then followed by
replacing hydrogen atoms of a part or aif of hydroxyl groups of the product by
a carboxy-C,.4 alkyl group.
The alky! moiety of the above carboxy-C,_, alkyl group which replaces
10 the hydrogen atomns of a part or all of hydroxyl groups of polysaccharide may
be either a straight chain alkyl group or a branched chain alkyl group.
Preferable carboxy-C,_, alkyl group is, for example, carboxymethyl, 1-carboxy-
ethyl, 3-carboxypropyl, 1-methyl-3-carboxypropyl, 2-methyl-3-carboxypropyl,
4-carboxybutyl, etc., and carboxymethyl and 1-carboxyethyl are more
15 preferable.
In the present invention, the polysaccharide having carboxyl groups is
preferably a carboxymethylated dextran or puliulan.
When introducing a carboxyalkyl group into polysaccharides, the
degree of the introduction thereto is expressed by “degree of substitution”
20 which is defined by the number of carboxyalkyl groups per a sugar residue,

i.e. expressed by the following equation.

Number of carboxyalkyl groups in the molecule
Degree of Substitution =

25 Total number of sugar residues in the molecule

When the carboxyalkyl group is carboxymethyl group, the degree of



substitution is occasionally expressed by the degree of carboxynethylation
(CM degree). Wien the polysaccharide is pullulan, dextran or mannogl ucan,
and all of the hydroxy groups thereof are substituted, the degree of
substitution 5 thereof is 3, and the preferable degree of substitution
is in the range of 0.3 to 0.8. Wien the polysaccharide is chitin, and al

of the hydroxyl groups thereof are substituted, the degree of substitution
thereof is 2, and the preferabl e degree ofzsubstitution is in the range of
0.3 to 0.8. 10 Besides, it is essential that the pol ysaccharide of
t he present invention should have at |east one carboxyal kyl group in the
nol ecul e except for polysacchari des having originally carboxyl groups.
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pol ysacchari ct@m@\ép pggycar boxyl groups may be prepared by the nethod
di sclosed in WD 94 76 The am no acid which i ntervenes between a
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[err]-am no aghds, etc and includes, for exanple, glycine, [err]-alanine,
[err] - alaniné “val i ne, Ieucine isoleucine serine, threonine, cysteine,

et hi oni ne, tw\/gg?ﬁ@% boﬁ/sg&handglls c mn CaRd aﬂ ‘of ‘d){e hygfoxg:}lrg IorL]‘nge

phenylalanlne
thereof are substituted, the degree of substitution thereof is 2, and the

preferable degree of substitution is in the range of 0.3 to 0.8.

10 Besides, it is essential that the polysaccharide of the present invention
should have at least one carboxyalky! group in the molecule except for
polysaccharides having originally carboxyl groups. Therefore, poly-
saccharides having a degree of substitution of 0 should be excluded from the
polysaccharide of the present invention.

15 The polysaccharide having carboxyl groups may be prepared by the
method disclosed in WO 94/183786.

The amino acid which intervenes between a camptothecin compound
[I] and a polysaccharide having carboxy! groups includes both natural amino
acids and synthetic amino acids (including D-amino acid, L-amino acid, a

20 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 not only a-amino acids but also B-amino acids, y-amino
acids, e-amino acids, efc., and includes, for example, glycine, a-alanine, B-
alanine, valine, leucine, isoleucine, serine, threonine, cysteine, methionine,

25 aspartic acid, glutamic acid, lysine, arginine, phenylalanine, tyrosine,



14 histidine, tryptophan, proline, hydroxyproline, y-am nobutyric acid,
E-am no- caproic acid, etc. The peptide of the present invention includes
pepti des derived fromthe above am no acids, or peptides having conpounds
ot her than am no acids in 5 the part of the chain thereof. For

exanpl e, a dicarboxylic acid such as succinic acid, a diamne such as

et hyl enedi am ne, or a diol such as ethylene- glycol nay exist in the mddle
of the peptide chain or the term nus of ty¥e peptide chain. Besides, the

bi nding site of the peptide chain to the carboxyl groups of the

pol ysaccharide usually starts fromthe N-term nus of the peptide 1 0

chai n through aci d- anide bonds When a basic amno acid (e.g. lysin) exists

0 i PP ek, S 1, DS GR GPEBTR L  °°f

groups of a ke, and binding an [err]-am no group with the
C-term nus of weé%glsl?l d% chain. 1 Such peptides may be ones

5
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glycol may exist in the middle of the peptide chain or the terminus of the
peplide chain. Besides, the binding site of the peptide chain to the carboxyl
groups of the polysaccharide usually starts from the N-terminus of the peptide

10 chain through acid-amide bonds. When a basic amino acid (e.g. lysin) exists
in the peptide chain, the binding site of the peptide chain may be reversed by
binding an e—amino group of the basic amino acid with carboxyl groups of a
polysaccharide, and binding an a—amino group with the C-terminus of the
peptide chain.

15 Such peptides may be ones composed of two or more amino acids, i.e.
ones having two or more peptide chains, more preferably ones having 2 to 5
peptide chains. Suitable examples of the peptide chain are ~Gly—-Gly-L- or D-
Phe-Gly-, ~Gly-Gly—, ~Gly-Gly-Gly—, -Gly-Gly-Gly-Gly~, -Gly-Gly-Gly—
Gly-Gly-, —L- or D-Phe~Gly—-, -L- or D-Tyr-Gly—, -L- or D-Leu~Gly—, and

20 peptide chains containing these sequences (the N-terminus of these peptides
or peptide chains containing these sequences is introduced onto carboxyl
groups of a polysaccharide). Among these peptides, ~Gly—-Gly—-L- or D-Phe-
Gly—, ~Gly-Gly-, -Gly-Gly-Gly—, -Gly-Gly-Gly-Gly—, —Gly-Gly-Gly-Gly—
Gly-, —L- or D-Phe-Gly- and —L- or D-Leu~Gly- are more preferable. Most

25 preferable peptides are —Gly—-Gly-L-Phe-Gly—-, —Gly-Gly—, —Gly—Gly—Gly—,



groups of a polysaccharide). Anobng these peptides, -Ay-Ady-L- or D Phe-
dy-, -Ady-dy-, -Ay-Gly-dy-, -Ady-dy-dy-dy-, -dy-Ady-dy-dy- Ay-,
-L- or DPhe-dy- and -L- or D Leu-@y- are nore preferable. Mst 25
preferabl e peptides are -A@y-Ady-L-Phe-@y-, -Ay-Ay-, -Ay-Ay-3y-,

15 -dy-dy-dy-dy- and -L- or D-Phe-Ay-. The canptothecin derivatives of
the present invention may usually be prepared by conbining the conpound [I]
with an amno acid or a peptide, followedgy reacting the product with a
pol ysacchari de havi ng carboxyl 5 groups. In the reaction between the
conpound [I] and an am no acid or a peptide, when R6 of the formula [I] is
-NH err] or a piperazino group, the conpound [I] is conbined with the

C-term nal C%@g‘%{élyﬁgf"t@*%ﬁfa”%n_'%rgrr@"%i‘%ﬁg‘r- a peptide through acid-am de
e s -UA,

bonds. When ofrrula I the conpound [I] is
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peptid The cting group nay be any protecting groups which are
conven% onal Igﬁéﬁésgd for protection of am no acids, and the protecting group

of :amno group i s, ol eaction between the compound [I] and an amino acid or a
peptide, when RS of the formula [I] is —-NH, or a piperazino group, the
compound [I] is combined with the C-terminal carboxyl group of an amino acid
or a peptide through acid-amide bonds. When RS of the formula [1] is -OH,

10 the compound [I] is combined with the C-terminal carboxy! group of an amino
acid or a peptide through ester bonds. In this case, it is preferable to protect
other functional groups of an amino acid or a peptide which do not participate
in said acid-amide bonds or ester bonds, for example, the N-terminal amino
group or other carboxyl groups, are protected in a conventional manner, prior

15 to the reaction of the compound [I] and an amino acid or a peptide. The
protecting group may be any protecting groups which are conventionally used
for protection of amino acids, and the protecting group of amino group is, for
example, t-butoxycarbonyl group, p-methoxybenzyloxycarbony! group, etc.,
and the protecting group of carboxyl group is, for example, a lower alkyi group

20 (e.g. t-butyl group), benzyl group, etc.

The production of the above mentioned acid-amide bonds or ester
bonds between RS of the compound [I] and an amino acid or a peptide is
carried out by a conventional method, for example, by reacting in the

presence of a condensing agent in a suitable solvent. The solvent includes,

25 for example, dimethyiformamide, tetrahydrofuran, efc., and the condensing



exanpl e, t-butoxycarbonyl group, p-nethoxybenzyl oxycarbonyl group, etc.,
and the protecting group of carboxyl group is, for exanple, a | ower alkyl
group 20 (e.g. t-butyl group), benzyl group, etc. The production of the
above nentioned aci d-am de bonds or ester bonds between R6 of the conpound
[I] and an amino acid or a peptide is carried out by a conventional nethod,
for exanple, by reacting in the presence of a condensing agent in a

sui tabl e solvent. The sol vent includes, 2fg for exanpl e,

di et hyl f or mam de, tetrahydrofuran, etc., and the condensing 16 agent

I ncl udes, for exanple, dicyclohexylcarbodiimde, 1-(3-dinethylam no-
propyl)-3-ethyl carbodii m de hydrochl oride, etc. The canptothecin conpound

thus prepar ed by QWé&W%re BQ&m@éﬂg@%ﬂg{é@ic\Mﬁ&iigﬂgémgzg-g&ﬁ%%y%{r%iﬁg- or a

pepti de, after®renoving't pro grou

car boxyl grot}goklﬁz_@@étw&nyoﬁggg?)égaltcicm@ildeg?{&od when an am no group or a

carboxyl gro reof “1's pro I's reatted wth a pol ysacchari de
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reacted with a polysaccharide having carboxyl groups, to give the desired

camptothecin derivatives of the present invention. In this reaction, a part or all

of the carboxyl groups of the polysaccharide are combined with the N-terminal

10 amino group of the amino acid or the peptide which is previously bonded to
the camptothecin compound {1, through acid-amide bonds.

The reaction of the camptothecin compound which is produced by
combining the compound [I] with an amino acid or a pepiide, and a poly-
saccharide having carboxyl groups is carried out by a conventional method,

15 for example, in the presence of a condensing agent in & suitable solvent. The
solvent includes, for example, water, ethanol, dimethylformamide, or a mixture
thereof, and the condensing agent includes, for example, 1-(3-dimethylamino-
propyl)-3-ethylcarbodiimide hydrochloride, 2-ethyloxy-1-ethyloxycarbonyi-1,2-
dihydroguincline, etc.

20 In the campiothecin derivatives of the present invention, the ratio of the
polysaccharide and the camptothecin compound [I] which is an active
ingredient may be selected according to the kinds of the polysaccharide to be
used, but the content of the camptothecin compound [1] in the camptothecin
derivative of the present invention is preferably in the following range.

25 When the polysaccharide is pullulan, dextran, chitin, mannogiucan or



saccharide having carboxyl groups is carried out by a conventional nethod,
15 for exanple, in the presence of a condensing agent in a suitable

sol vent. The solvent includes, for exanple, water, ethanol,

di et hyl formam de, or a mixture thereof, and the condensing agent includes,
for exanple, 1-(3-dinethylam no- propyl)-3-ethyicarbodiimde hydrochloride,
2- et hyl oxyl- et hyl oxycar bonyl -1, 2- di hydroqui noline, etc. 20 I n

t he canptothecin derivatives of the present invention, the ratio of the

pol ysacchari de and the canptothecin conpound [I] which is an active

i ngredi ent may be sel ected according to the kinds of the polysaccharide to
be used, but the content of the canptothecin conpound [I] in the

Fol o ng. r angacs oot sBiuhd Rehads ?ﬁé B B 486 PO BB Wl e an
chitin, mn”%ﬁbfég%ﬂyc?ﬁ the réln7 el\bfafﬁ)t F{d§¥ ,[f uric heparin, it i s in the 1

range of 0.1 nor e ylntherange of 2 to 10 %
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exanple, salts
The camptothecin derivatives of the present invention thus obtained

may be converted into a pharmaceutically acceptable sait thereof, if
necessary. The pharmaceutically acceptable salt includes, for example, salts
10 with an alkali metal or an alkaline earth metal (e.g. sodium salt, potassium
salt, calcium salt, etc.), or salts with an amino acid (e.g. arginine sait, lysine
sait, efc.).
Some of the camptothecin compounds of the formuia [I] of the present
invention are known compounds, for example, compounds disclosed in
15 Japanese Patent First Publication (Kokai) Nos. 279891/1989, 222048/1993,
87746/1894, 228141/1994 and Japanese Patent First Publication (Kohyo)
Nos. 503505/1992, 502017/1993, etc., and may be prepared by conventional
methods, such as by the method disclosed in the following Reaction Scheme

i:



10 with an alkali netal or an alkaline earth netal (e.g. sodiumsalt,
potassiumsalt, calciumsalt, etc.), or salts with an amno acid (e.g.
arginine salt, lysine salt, etc.). Sonme of the canptothecin conpounds of
the formula [I] of the present invention are known compounds, for exanple,
conmpounds di sclosed in 15 Japanese Patent First Publication (Kokai)

Nos. 279891/ 1989, 222048/1993, 87746/ 1 994, 228141/1994 and Japanese Patent
First Publication (Kohyo) Nos. 503505/1993 502017/1993, etc., and may be
prepared by conventional nethods, such as by the nethod disclosed in the
foll ow ng Reacti on Schene 1: 18 Reaction Schenme 1 [err] wherein Rerr],
Rlerr], Rerr], Rerr] and Rerr] are the sane as defined above, Rerr],
Rerr]', R[erqéécﬁgﬁ[%ﬂgﬁeqnd Rlerr]" are the same as Rerr], Rerr],
Rlerr], Rerf[ an . except that an am no group, a piperazino group
or a hydroxyl group in the group of the fornmula: -Xerr]-A k[err]-Rerr],
which is contained in ope ¢f' Rlerr] Rlerr] Rerr]', Rerr]' and Rerr]"’
is protected. 20 p% hat is, the_anjinocarbonyl conpound (1) is
condensed with a kno | pyY anéi ndol i di cf .OEP- 0220601 -A) by a nethod
known as Friedl andej, £opgensati o re f. C?ani ions, 28, pp.
37-202, John W1 ey & Sons, Nhhe., Ne@ York (198R)Cfollowed by renoving the

pr ot ecté ng groups from@he product to gi veHEd)g G@ppt ot heci n conpound [1].
(1) (2)

10
R® HCS TOH
15 {1]
wherein R1, R2, R3, R4 and RS are the same as defined above, R", R2, R%, R4
and R are the same as R, R2, R3, R4 and RS, except that an amino group, a
piperazino group or a hydroxy! group in the group of the formula:
—Xn—Alk,—R8, which is contained in one of R, R?, R¥, R4 and R% is protected.
20 That is, the aminocarbonyl compound (1) is condensed with a known

pyranoindolidine (2) (cf. EP-0220601-A) by a method known as Friedlander
condensation reaction (cf. Organic Reactions, 28, pp. 37-202, John Wiley &
Sons, inc., New York (1982)), followed by removing the protecting groups from
the product to give the camptothecin compound {1].

25 In the above process, a group of the formula: —X ~Alk,~R8, which is



25 In the above process, a group of the formula:
-Xerr]-Ak[err]-Rerr], whichis 19 contained in one of Rerr],
Rlerr]', Rerr]', Rerr]'" and Rerr]' may be introduced after said
Fri edl ander condensation reaction, when mis 1, and nis 1. That is, in the
process of the above Reaction Schene 1, a conpound of the formula (1)
wherein a corresponding group to a group of the fornula: 5

-X[err]Al k[err]-Rerr] is a hydroxyl groupg(-CH) or an am no group

(-NH err]) is used, and condensed with the conpound (2) by Friedl ander
condensation reaction, and the resulting condensed product is reacted with
a protected am noal kanol or hydroxyal kanol represented by the fornul a:

N Lzl o LeedTkEnbu (TbRe o B, Rearp pleah@ Asaith e Hidifliced difsd SERH °F

pi perazi no group, or a protected roxy group, d mare

the same as defeqiaarioyebnludh IBRIOK NEndPEl K3 ifd  hefeo!, (e 9. o

prot ect ed am noal a protected xyal Ky alide), followed by
i th t i ; i .t h i t ot i
compound [17. " The. SireiRse BocesE cEMEHbOR Bbtion Sidilh o8 PR Lss, "
the 15 F Ole PHGia 8 R e iIn B85 pdnding FrBuF8 %! dr80p 2F B Remula:
—X—~Alk,~R8 is a hydroxyl group (~OH) or an amino group (-NH,) is used,

[#1]

and condensed with the compound (2) by Friediander condensation reaction,
and the resulting condensed product is reacted with a protected aminoalkanol
or hydroxyalkanol represented by the formula: RE'-Alk,,~OH (RS is a protected
amino group, a protected piperazino group, or a protected hydroxy group, and
10 Alk and m are the same as defined above) or a reactive derivative thereof (e.g.
a protected aminoalkyl halide, a pro‘;ected hydroxyalkyl halide), followed by
removing the protecting groups therefrom to give the desired camptothecin
compound [1].
The starting aminocarbony! compound (1) may be prepared by the

15 following Reaction Scheme 2:



[err] [err] wherein Rerr] Rerr]', Rerr]', Rerr]' and Rerr]' are the
sane as defined above. The hydroxyl conpound (a) is treated with an
oxi di zing agent such as 1 5 pyridi niumdi chromate to gi ve a ketone
conmpound (b), which is further subjected to catalytic reduction in the
presence of a suitable catal yst such as palladiumcarbon to give the
conpound (1). Wen both mand n are 1, the group of the fornula:
-X[err]Alk[err]-Rlerr], which is containegyin one of Rerr]', Rerr]",
Rlerr]", Rerr]" and Rerr]', may be introduced into the 20 conpound
(a) by reacting a conpound of the formula (a) wherein a correspondi ng group
to a group of the formula: -Xerr] Alk[err]-Rerr] is a hydroxyl group

(-OH) or an ] B O éI§H2) wi th a conpound of the fornula:
HO Al k-R[ err] ] are the sanme as defined above) or a reactive
derivative thereof (e.g. a substituted al kyl halide). 25 The

canpt ot heci n derivativeg2ofpthe present invention and a R2 %%3
pharmaceutical ly aﬁgept abl ef salt thereof show exceléﬁnt ant i
activities against" variouws tymr s, PyidEnaagsntt hey Sy 8

L) .
uteri ne

t herapeutic effects o id tunors—such as putfionary
cancer, ovarian caRter, Dra®4 cancer, gastroint estffid P&, (1 arge bowel
cancer,. gastric cancer,pgtc.). 5 The canpt ot hgté'n derivatives of

the presSent invention and a pharnaceutically acceptable salt thereof are

preferably adm nistered
(a) (b)

Catalyst/catalytic reduction

10 R NH,

wherein RY, R?, R¥ R4 and RS are the same as defined above.
The hydroxyl compound (a) is treated with an oxidizing agent such as
15 pyridinium dichromate fo give a ketone compound (b}, which is further
subjected to catalytic reduction in the presence of a suitable catalyst such as
palladium-carbon to give the compound (1).
When both m and n are 1, the group of the formula: ~X,~Alk—R8, which
is contained in one of R', RZ, R¥, R4 and R5, may be introduced into the
20 compound (a) by reacting a compound of the formula (a) wherein a
corresponding group to a group of the formula: —X,~Alk,—R8 is a hydroxyl
group (=OH) or an amino group (-NH,) with 2 compound of the formula:
HO-AIk—R® (Alk and RS are the same as defined above) or a reactive
derivative thereof (e.g. a substituted alkyl halide).

25 The camptothecin derivatives of the present invention and a



parenterally (e.g. intravascular injection), and are usually used in the
formof a liquid preparation (e.g. solution, suspension, emulsion, etc.).
The dosage of the canptothecin derivatives of the present invention 10
varies according to the adm ni stration nethod, ages, weights or conditions
of the patients, but it is usually in the range of 0.02-50 ng/kg/day, nore
preferably in the range of 0.1-10 ny/kg/day, converted into the dose of the
canpt ot heci n conpound [I] (when R6 is -Nd+err], a hydrochloride of the
canpt ot heci n conpound [I], and when R6 is a group of the formula: 15

-N [err] NH, a hydrochloride or dihydrochloride of the canptothecin
conpound [1]). The canptothecin derivatives of the present invention and a

Fol | owi ng. Ex e ecoRcaniaEeonBhf it YREHE, ffor B e HRliRlios ¥oultBe
22 Prepal ot ol IR RO BEAER DR iR, RS AR > O
32t - but oxy e SIS P R Blkidnest ke, EBBR e pvayien cappes droatl 1 n
i 7 ng o - oBary ceaneEhsnal vences (BRG5 bARREGheD ROTE e HART: Mt ure i s
stirreg at room tefperature for (22 B0UL St the present invention and a
pharmaceutically acceptable salt thereof are preferably administered
parenterally (e.g. intravascular injection), and are usually used in the form of a
liquid preparation (e.g. solution, suspension, emulsion, etc.).
The dosage of the camptothecin derivatives of the present invention
10 varies according to the administration method, ages, weights or conditions of
the patients, but it is usually in the range of 0.02-50 mg/kg/day, more
preferably in the range of 0.1-10 mg/kg/day, converted into the dose of the
camptothecin compound [I} (when R8 is —NH,, a hydrochloride of the
camptothecin compound [1], and when R8s a group of the formula:
15 —N\/;_\JNH’ a hydrochloride or dihydrochloride of the camptothecin compound
).
The camptothecin derivatives of the present invention and a process for
preparing thereof are illustrated in more detail by the following Examples, but

should not be construed to be limited thereio.



and concentrated, and the residue is purified by silica gel colum
chromat o- graphy to give the title conmpound (13.98 g) as a colorless oil.
Yield: 99.9 % 15 IR (Neat): v[err] = 3380, 1790 Mass: niz = 176
([M-H +) NWVR (300 MHz, CDCl[err]): 8[err] = 1.45 (9H, s), 1.62-1.72 (2H,
m, 3.0 (1H, brs), 3.29 (2H, dd, J=12Hz, 6Hz), 3.66 (2H, dd, J=12Hz, 6Hz),
4.80 (1H, brs) (2) Preparation of 3-(t-butoxycarbonyl am no) propyl

tosyl ate 20 3- (t - But oxycar bonylgeam no) propanol (10.0 g) is

di ssolved in nethylene chloride (100 m ), and thereto are added with
stirring triethylamne (8.66 g) and tosyl chloride (16.3 g) under
ice-cooling, and the reaction mxture is stirred at r0ﬁn1tenpgrature
overnight. T t4i on m xture is concentrated, and the residue is
dissolged inE%@%gggéTe of water and ethyl acetate. The 25 organi c

ayer s separ at efhrousislig otbid oBmpRHech Slrpal s A8 o MRa TR, 23

dried over sodi um suﬁate, nd concentr at under uce essur eé. The

residue is puiiiieRtaRNasil-eh-Gebh eyl qBigaEogr aphy to give the title
conpound (15.37 g) as aa pa&‘I—?%el | ow o1 1. —$i re-'?jéa 82 A8 | R (Neat):

v [err] = 3400, 3340, 1700 Mass: mz = 352 ([ MrNg] VR (300 Miz
CDCl[err]): [err]TM5s = 1.42 (9H, s), 1.78-1.90 (2H 2.
5 X O
HsCs OH
[CM-Dextran-Na: carboxymethyldextran sodium salt]
(1)  Preparation of 3-(t-butoxycarbonylamino)propanol
3-Aminopropanol (6.0 g) is dissolved in methylene chioride (50 mi),
10 and thereto is added dropwise with stirring di-t-butyl dicarbonate (18.3 g)
under ice-cooling. The mixture is stirred at room temperature for 12 hours,
and concentrated, and the residue is purified by silica gel column chromato-
graphy to give the title compound (13.98 g) as a colorless oil.
Yield: 99.8 %
15 IR (Neat): v 0™ 1= 3380, 1790
Mass: m/z = 176 ([M+H]*)
NMR (300 MHz, CDClg): 8T™MS = 1.45 (8H, s), 1.62-1.72 (2H, m), 3.0 (1H,
brs), 3.29 (2H, dd, J="12Hz, 6Hz), 3.66 (2H, dd, J=12Hz, 6Hz), 4.80 (1H, brs)
(2)  Preparation of 3-(t-butoxycarbonylamino)propy! tosylate
20 3-(t-Butoxycarbonylamino)propanol (10.0 g) is dissolved in methylene

chioride (100 ml), and thereto are added with stirring triethylamine (8.66 g)
and tosyl chioride (16.3 g) under ice-cooling, and the reaction mixture is
stirred at room temperature overnight. The reaction mixture is concentrated,
and the residue is dissolved in a mixture of water and ethyl acetate. The

25 organic layer is separated, washed with a saturated sodium chioride solution,



(3H, s), 3.11-3.22 (2H, m, 4.09 (2H, t, J=6Hz), 4.5-4.65 (1H, m, 7.36
(2H, d, J=8Hz), 7.77-7.83 (2H, m 10 (3) Preparati on of

5-[3" - (t-but oxycarbonyl am no) propyl oxy] -1 -hydroxy-8- nitro-1

, 2, 3, 4-t et r ahydr onapht hal ene

1, 5-D hydroxy-8-nitro-1, 2, 3, 4-tetrahydronapht hal ene (2.0 g) (J. Med. Chem,
1973, 16 (3), 254) is dissolved in dry DM (80 m), and thereto are added
pot assi um carbonate (2 equivalents ), sodigumiodide (1.4 equivalent) 15

and 3-(t-but oxycarbonyl am no) propyl tosylate (1.4 equivalent). The reaction
m xture is stirred at 50[err]C for 24 hours, and thereto is added et hyl
acetate. The mxture is washed with a saturated aqueous sodi um chl ori de

gl col uim" ony Setisy SuE B, BHY B Bortf S RO Bo b EC HE 2 o'
605 Wass: i3> E08iE PORaREY SFion ol R Gohiatos SERlele &Y\'ﬁ}'ﬁerfl‘tlirfi&%’:
J=ot) , 4. o7 PO UBGAY) alhendo Yoodai oy g Ha ik 1) 925 shy.

6.96 (1H,d, J=9Hz) ’Yigi' 6%25#H, d, J=9Hz) (4) Preparation of
5-13" - (t-butoxycar borqyl am°no) pr opyl oxy]-8-nitro-1, 2, 3, 4-

tetrahygdronapht halignd-po0e  em-1 - 3400, 3340, 1700
Mass: m/z = 352 {{M-+Na]+)
NMR (300 MHz, CDClg): 8TMS = 1,42 (9H, s), 1.78-1.90 (2H, m), 2.45
(3H, s), 8.11-3.22 (2H, m), 4.09 (2H, t, J=6Hz), 4.5-4.65 (1H, m), 7.36 (2H, d,
J=8Hz), 7.77-7.83 (2H, m)
10 (38)  Preparation of 5-[3'-(t-butoxycarbonylamino)propyloxy]-1-hydroxy-8-
nitro-1 ,2,3,4-tetrahydronaph’rhaiene
1,5-Dihydroxy-8-nitro-1,2,3,4-tetrahydronaphthaiene (2.0 g) (J. Med.
Chem., 1973, 16 (3), 254) is dissolved in dry DMF (80 mi), and thereto are
added potassium carbonate (2 equivalents ), sodium iodide (1.4 equivalent)
15 and 3-(t-butoxycarbonylamino)propy! tosylate (1.4 equivalent). The reaction
mixture is stirred at 50°C for 24 hours, and thereto is added ethyl acetate. The
mixture is washed with a saturated aqueous sodium chloride solution, and
dried over sodium sulfate. The residue is purified by silica gel column
chromatography to give the title compound (3.05 g) as a pale yellow
20 amorphous powder.
Yield: 87 %
IR (Neat): v 5™ = 3360, 1695
Mass: m/z = 384 ([M+NH4]*)
NMR (300 MHz, CDCl,): §TMS = 1.36 (9H, s), 1.57-1.90 (6H, m), 2.52-
25 2.71 (2H, m), 8.11 (2H, q, J=6Hz), 4.07 (2H, t, =6Hz), 5.12-5.17 (2H, m), 6.89



5-[3' - (t-But oxycarbonyl am no) propyl oxyl - 1 -hydroxy-8-nitro- 1
,2,3,4-tetra- 5 hydr onapht hal ene (2.46 g) is dissolved in dry

nmet hyl ene chloride (110 nl), and thereto are added nol ecul ar sieves 3A
(6.73 g) and pyridiniumdichloro- chromate (1.5 equivalent), and the

m xture is refluxed. After the reaction is conpleted, the mxture is
diluted with ether, and the insoluble materials are renoved by filtration
through a pad of Celite. The filtrate is 2pncentrated, and 1 0 t he
residue is purified by silica gel colum chromatography to give the title
conmpound (1.87 g) as a colorless powder. Mp. 76-77[err]C Yield: 76 % IR
(Melt): V[err] 3550 1700 15 Mass: niz 382 ([M:NH err]]+)

NVR (300 MHz,( _%35;.ﬁﬂrg]g'él\<$H—d1JAg§_§£6)9?1fﬁs)1H 2 9 20 (4H m, 2.68-

2.73 (2H, rr) L J=6H?) 412(2H, t,

J=6Hz), 4.78 Qﬁ- HPrBEﬁ)attoﬁ o°t55 f@éﬁ?g@gxé@rr‘go m?noég édy}/ Beni 91'2'%)345)

Prepar ati on of 8-am no-5-[ 3 oxy

1,2,3,4- tetrqemhg@gﬁapﬁﬁ{a@éﬂ

5- [3 (t-Butoxyca am no)propyl oxy]-8-nitro- 1 , 2,3, 4-tetrahydro-

R e T ki
s oot ok doon 606 NB 3 TR O 22
col um and thereto are added molecular sieves 3A (6.73 g) and pyridinium dichloro-
chromate (1.5 equivalent), and the mixture is refluxed. After the reaction is
completed, the mixture is diluted with ether, and the insoluble materials are
removed by filtration through a pad of Celite. The filirate is concentrated, and
10 the residue is purified by silica gel column chromatography to give the titie
compound (1.87 g) as a colorless powder.
M.p. 76-77°C
Yield: 76 %
IR (Melt): v ™1 = 3550, 1700
15 Mass: m/z = 382 ([M+NH,]*)
NMR (300 MHz, CDCly): §TMS = 1.44 (9H, s), 2.02-2.20 (4H, m), 2.68-
2.73 (2H, m), 2.82 (2H, 1, J=6Hz), 3.36 (2H, g, J=6.5Hz), 4.12 (2H, t, J=6Hz),
4.78 (1H, brs), 6.95 {1H, d, J=8Hz), 7.39 (1H, d, J=8Hz)
(5) Preparation of 8-amino-5-[3'-(i-butoxycarbonylamino)propyloxy]-
20 1,2,3,4-tetrahydronaphthalen-1-one
5-[3'-(t-Butoxycarbonylamino)propyloxy}-8-nitro-1,2,3,4-tetrahydro-
naphthalen-1-one (3.55 g) is dissolved in ethanol {160 ml), and thereto is
added 10 % palladium-carbon (420 mg). The mixture is stirred under
hydrogen atmosphere for 1.5 hour, and the catalyst is removed by filtration.

25 The filtrate is concentrated, and the residue is purified by silica gel column



25 chromat ography to give the title conpound (3.56 g) as a yellow oil.

Mp.: 1 12- 11 5[err]C Yield: 83 %IR (Nujol): v [err] = 3440, 3340, 1700,
1650 5 Mass: mz = 335 ([ M+H] +) NWVR (300 MHz, CDCl[err]):
[err]TMS = 1.45 (9H, s), 1.92-2.67 (4H, n), 2.61 (2H, t, J=6Hz), 2.87 (2H,
t, J=6Hz), 3.35 (2H, q, J=6.5Hz), 3.94 (2H, t, J=6Hz), 4.85 (1H, brs), 6.10
(2H ,brs), 6.48 (1H, d, J=9Hz), 6.94 (1H, d, J=9Hz) (6) Preparation of 1
0-[3' - (t-butoxycarbonyl am no) propyl oxy] - »8- 1 0

trimet hyl ene-(20S) - canpt ot heci n

8- Ami no-5-[ 3" - (t-butoxycar bonyl am no) propyl oxy]-1 , 2, 3, 4-tetrahydro-

napht halen-1 -one (2.03 g) is dissolved in ethanol (85 m), and thereto are
added (4S)-7,8-di -4-ethyl - 4- roxy-1 H-pyranol 3. 4-f1indolidine-

3,6, 10(4m-trcﬁéﬂbg%§p%§o Q‘&a tlﬁ'@ Bﬁ?ﬁgﬁé’gﬂp%ﬁﬁg @c%sdaé'g@"ﬁﬁ’} and the 1 5
m xture is refluxe\g f.or 1#5 2&{;5 After the reaction is conpleted, the

m xture i s concent 'gt'ec} 11 educed pressure to renove the solvent, and

the resulting resi@u@hi@% Og)grified by silica gel columm chronmatography to
give the title co B (850 ng) as a pale yell ow powder. Mp.:

S L) SR oo O 1)) (S
(RPN MBI & ST R T R
NMR (300 MHz, CDCl,): 8TMS = 1.45 (9H, s), 1.82-2.67 (4H, m), 2.61
(2H, t, J=6Hz), 2.87 (2H, t, J=6Hz), 3.35 (2H, q, J=6.5Hz), 3.94 (2H, t, J=6Hz),
4.85 (1H, brs), 6.10 (2H ,brs), 6.48 (1H, d, J=9Hz), 6.84 (1H, d, J=9Hz)
(8)  Preparation of 10-[3'-(t-butoxycarbonylamino)propyloxy]-7,9-
10 trimethylene-(20S)-camptothecin
8-Amino-5-[3'-(-butoxycarbonylamino)propyloxyl-1,2,3,4-tetrahydro-
naphthalen-1-one (2.03 g) is dissolved in ethanol (85 mi), and thereto are
added (45)-7,8-dihydro-4-ethyl-4-hydroxy-1H-pyrano[3,4-flindolidine-
3,6,10(4H)-trione (800 mg) and p-toluenesuifonic acid (58 mg), and the
15 mixture is refluxed for 17 hours. After the reaction is completed, the mixiure is
concentrated under reduced pressure to remove the solvent, and the resulting
residue is purified by silica gel column chromatography to give the title
compound (850 mg) as a pale yellow powder.
M.p.. 225-227°C (decomposed)
20 Yield: 50 %
IR (Nujol): v, ™1 = 3440, 3325, 1750, 1740, 1655, 1620
Mass: m/z = 562 ((M+H]*)
NMR (300 MHz, CDCl,): 8TMS = 1,03 (3H, t, J=7.5Hz), 1.45 (9H, s), 1.82-
2.18 (8H, m), 3.06-3.13 (4H, m), 3.41 (2H, q, J=6Hz), 3.79 (1H, s), 4.24 (2H, 1,
25 J=6Hz), 4.9 (1H, br), 5.16 (2H, s), 5.30 (1H, d, J=16Hz), 5.75 (1H, d, J=16Hz),



25 J=6Hz), 4.9 (1H, br), 5.16 (2H, s), 5.30 (1H, d, J=16Hz), 5.75 (1H,
d, J=16Hz), 26 7.51 (1H, d, J=9Hz), 7.61 (1 H, s), 8.06 (1H, d, J=9Hz)
(7) Preparation of 10-(3'-am nopropyl oxy)-7,9-trimethyl ene-(20S)-
canpt ot heci n hydrochl ori de

10-[3' - (t-But oxycar bonyl am no) propyl oxy] -7, 9-tri met hyl ene- ( 20S) -
canptothecin (836 ng) is suspended in dioxane (30 mM), and thereto is added
dropwi se with stirring a 18 % hydrochl origgg acid i n di oxane (15 m) under

i ce- cooling. The reaction mxture is stirred at roomtenperature, and
after the reaction is conpleted, isopropyl ether is added to the reaction
m xture, and stirred. The precipitated powder is collected by filtration,

washed with e,tgl-p Hgf?d QH A 3gﬁj41e%l§g}té§¢#%ﬁ¥§qz ressure. The yellow

powder thus obt al ne phiized to give the
LiL1e comounth f, 4 PP T B oo
Y - U Wi
05 5 23 0 e hkitboghval Aot bl o 510
5 camptothecin (836 mg) is suspended in dioxane (30 ml), and thereto is added
dropwise with stirring a 18 % hydrochloric acid in dioxane (15 ml) under ice-
cooling. The reaction mixiure is stirred at room temperature, and after the
reaction is completed, isopropyl ether is added to the reaction mixture, and
stirred. The precipitated powder is collected by filtration, washed with ether,
10 and dried under reduced pressure. The yellow powder thus obtained is
dissolved in water, and lyophilized to give the title compound (620 mg) as a
yeliow powder.
M.p.: >194°C (decomposed)
Yield: 84 %
15 IR (Nujol): v 0, 8™1 = 1740, 1655
Mass: m/z = 462 ([M-Cl]*)
NMR (300 MHz, dg-DMSO): 8T™MS = 0.88 (3H, t, J=7.5Hz), 1.81-1.94 (2H,
m), 1.97-2.15 (4H, m), 3.01-3.14 (6H, m), 4.28 (2H, t, J=6Hz), 5.23 (2H, s), 5.43
(2H, s), 7.28 (1H, ), 7.71 (1H, d, J=0.5Hz), 7.95-8.08 (3H, brs), 8.03 (1H, d,
20 J=8.5Hz)
(8)  Preparation of 10-[3-(t-butoxycarbonylglycyiglycyl-L-phenylalanyi-
glycylamino)propyloxy]-7,8-trimethylene-(208)-camptothecin
10-(3'-Aminopropyloxy)-7,9-trimethylene-(208)-camptothecin
hydrochloride (158 mg) and diisopropylethylamine (48 mg) are dissolved with

25 stirring in DMF (5 ml), and thereto is added a solution of t-butoxycarbonyl-



(8) Preparation of 10-[3'-(t-butoxycarbonyl glycyl glycyl-L-phenyl al anyl -

gl ycyl am no) propyl oxy] -7, 9-tri nmet hyl ene- (20S) - canpt ot heci n

10- (3' - Am nopropyl oxy) -7, 9-tri met hyl ene- (20S) - canpt ot heci n hydrochl ori de
(158 ng) and diisopropyl ethylamne (49 ng) are dissolved with 25

stirring in DM (5 m), and thereto is added a sol ution of

t - but oxycar bonyl - 27 glycylglycyl-L-phenyl al anyl gl yci ne (278 ng) and

N- hydr oxysuccinim de (143 ng) in dry DMFo8 ml), and further added thereto
with stirring 1-(3-di methyl- am nopropyl)-3-ethyl carbodii m de hydrochl ori de
(183 ng) under ice-cooling. The mxture is stirred at roomtenperature for
16 hours. After the reaction is 5 conpleted, the mxture is

e o RSP ERBr  AUE sh  BheePEE T 90 ve
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(1 H d J= s%r\@ﬁt, and the resulting residue is purified by silica gel column chromato-

graphy to give the title compound (285 mg) as a pale yeilow powder.

Yield: Quantitative
IR (Nujol): v g, M1 = 3290, 1660

10 Mass: m/z = 880 ([M+H]*)

NMR (300 MHz, CDCl,): 8TMS = 1.02 (3H, t, J=7.5Hz), 1.43 (8H, s), 1.85-
1.94 (2H, m), 2.02-2.10 (4H, m), 2.97-3.05 (5H, m), 3.23 (1H, dd, J=14Hz,
5Hz), 3.49 (2H, g, J=6.5Hz), 3.60-3.80 (6H, m), 4.20 (1H, t, J=6Hz), 4.50-4.56
(1H, m), 5.11 (2H, s), 5.28 (1H, d, J=16.5Hz), 5.71 (1H, d, J=16.5Hz), 5.85 (1H,

15 brt), 7.08 (1H, m), 7.18-7.27 (5H, m), 7.45 (1H, d, J=7Hz), 7.52 (1H, d,
J=9.5Hz), 7.58 (1H, s), 7.71 (1H, m), 7.99 (1K, d, J=9.5Hz)

(8)  Preparation of 10-[3"-(glycylglycyl-L-phenylalanylglycylamino)propyl-
oxy]-7,9-trimethylene-(208)-camptothecin hydrochicride
10-[3’-(t-Butoxycarbonylglycylglycyl-L.-phenylalanylglycylamino)-

20 propyioxy}-?,Q-trimethyiene-(203)-camptothecin (273 mg) is dissolved in
dioxane (10 ml), and thereto is added dropwise with stirring 18 % hydrochloric
acid in dioxane (15 ml) under ice-cooling. The reaction mixture is stirred at
room temperature, and after the reaction is completed, to the mixture is added

isopropy! ether. The mixture is stirred, and the precipitated powder is

25 collected by filtration, washed with ether, and dried under reduced pressure.



(9) Preparation of 10-[3'-(glycylglycyl-L-phenylal anyl gl ycyl am no) propyl -
oxy]-7,9-trinmet hyl ene-(20S) - canpt ot heci n hydrochl oride 1

0-[3' -(t-Butoxycarbonyl gl ycyl gl ycyl - L- phenyl al anyl gl ycyl am no) - 20

propyl oxy] -7, 9-tri net hyl ene- (20S)-canptothecin (273 ng) is dissolved in

di oxane (10 m), and thereto is added dropwise with stirring 18 %
hydrochloric acid in dioxane (15 m) under ice-cooling. The reaction

m xture is stirred at roomtenperature, agd after the reaction is
conpleted, to the mxture is added isopropyl ether. The m xture is stirred,
and the precipitated powder is 25 collected by filtration, washed with
et her, and dried under reduced pressure. 28 The yel | ow powder thus

ther, and dri | | . el 1 ow pou |
0010 ) he aTESfISRFooNauEHE ofied 16 BROAZE T Wiaidh MRSt 0L
IR (Nujol): ol = : = 780 ([M O NMVR
(30(() Mz, ) d[ \e“&?]w%)l\c/g@g’%ﬁgr(?]? %@)%fpggiik%@ﬁf’wtd,éru =7Hz) ( [ 1. 26! [165,5] % oH m,
1.86-2.04 (6H M) 427 , —14Hz 10Hz), 2.98-3.05 (5H, m), 3.28-
3.36 (2H, Er) 3%M'§I'8%1?élli€; @r??"'ﬁ@%&?zu t,)J:6Hz), 4. 4554. 54m(1H, M,
5.19 10 (2H, sy ,d5§@3,/(2H, s), 7.11-7.27 (5H, m), 7.35 (1L H, s), 7.71
(1 H t, J=9.5Hz), '7097°(TH, t, J=5.5Hz), 8.03 (1H, d, J=9.5Hz), 8.19 (3H,

br), 8.535 (1H, t, !é:@t‘lﬂ),: V8rﬁa§f§n_{ 15%19(6’, 195@,%5’0 8.65 (1 H, t, J=5.5Hz)
Mass: m/z = 780 ([M-CI]+)
NMR (300 MHz, dg-DMSO): §™S = 0.89 (3H, t, J=7Hz), 1.26-1.32 (2H,
m), 1.86-2.04 (6H, m), 2.79 (1H, dd, J=14Hz, 10Hz), 2.98-3.05 (5H, m), 3.28-
3.36 (2H, m), 3.54-3.88 (6H, m), 4.20 (2H, t, J=6Hz), 4.45-4.54 (1H, m), 5.19
10 (2H, s), 5.43 (2H, 5), 7.11-7.27 (8H, m), 7.35 (1H, s), 7.71 (1H, 1, J=8.5Hz), 7.97
(1H, 1, J=5.5Hz), 8.03 (1H, d, J=8.5Hz), 8.19 (3H, br), 8.35 (1H, t, J=6Hz), 8.43
(1H, d, J=8Hz), 8.65 (1H, t, J=5.5Hz)
The camptothecin compound having an amino group obtained by the
above process is condensed with a water soluble high molecular compound
15 having carboxyl groups such as carboxymethyldextiran (hereinafter, referred to
as CM-dextran) to give the desired camptothecin derivative. The
condensation reaction is carried out in the presence of a condensing agent
such as a water soluble carbodiimide [1-(3-dimethylaminopropyl)-3-ethyi-
carbodiimide hydrochloride, 2-ethoxy-1-ethoxycarbonyl-1,2-dihydroguinoline,
20 etc.] in a water or a mixture of water-an organic solvent.
(10) Preparation of the camptothecin derivative
CM-Dexiran sodium salt (CM-degree; 0.5) (500 mg) is dissolved in
water (20 mi), and thereto is added with stirring 10-[3'-(glycyl-glycyl-L-phenyl-
alanyi-glycylamino)propyloxy]-7,8-trimethylene-(208)-camptothecin hydro-

25 chioride {50 mg) at a temperature below 10°C. To the mixture is added 1-(3-



The canptot heci n conpound havi ng an am no group obtained by the above
process is condensed with a water soluble high nolecular conmpound 1 5
havi ng carboxyl groups such as carboxynet hyl dextran (hereinafter, referred
to as CMdextran) to give the desired canptothecin derivative. The
condensation reaction is carried out in the presence of a condensing agent
such as a water sol uble carbodiimde [1-(3-dinethylam nopropyl)-3-ethyl-
carbodi i m de hydrochl oride, 2-ethoxy-1-etdgxycarbonyl -1, 2-di hydroquinoline,
20 etc.] in a water or a mxture of water-an organic solvent. (1 0)
Preparation of the canptothecin derivative CM Dextran sodi um salt

(CM degree; 0.5) (500 ng) is dissolved in water (20 ml), and thereto is
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containing the desired compound are combined (30 ml), and thereto is added
a 3M agueous sodium chloride solution (1.2 ml), and the mixture is poured
into ethanol (150 ml). The precipitates are collected by centrifugation, and
10 water (20 ml) is added to the precipitate, and then the mixture is filtered. To
the filirate is added a 3M aqueous sodium chloride solution (0.4 mi), and the
mixture is added with stirring o ethanol (80 ml). The precipitates are collected
by centrifugation, washed with the solvent, and dried under reduced pressure
to give the desired camptothecin derivative (415 mg). The content of 10-(3'-
15 aminopropyloxy)-7,9-trimethylene-(20S)-camptothecin hydrochloride (the
compound of Example 1-(7)) in the desired camptothecin derivative is 4.4 %
which is calculated on the basis of the absorbance at 380 nm. According to
the analysis by gel permeation chromatography (GPC), the average molecular
weight of the desired camptothecin derivative is 160,000, and the degree of
20 distribution (Mw/Mn) is 1.57.
Conditions for GPC analysis: G4000SWXL (manufactured by Toso,
Ltd), 0.2M phosphate buffer (pH 7.0)



into ethanol (150 ml). The precipitates are collected by centrifugation,
and 10 water (20 m) is added to the precipitate, and then the m xture
is filtered. To the filtrate is added a 3M aqueous sodi um chl ori de sol ution
(0.4 M), and the mxture is added with stirring to ethanol (80 m). The
precipitates are collected by centrifugation, washed with the solvent, and
dried under reduced pressure to give the desired canptothecin derivative
(415 ngy). The content of 1 0-(3" - 15 30

ani nopropyl oxy) -7, 9-tri net hyl ene- (20S) - canpt ot heci n hydrochl ori de (the
conmpound of Exanple 1-(7)) in the desired canptothecin derivative is 4.4 %
which is calculated on the basis of the absorbance at 380 nm According to
t he analysiségéggﬁ#égerneation chromat ography (GPC), the average nol ecul ar
wei ght of th canptot hecin derivative is 160,000, and the degree of

(manu act ur ed by THRBREtpar i3 Sampie R e RO WY Bryes anpi e 2

Preparati on of the canptot heC| n derivative the following fornula: [err]
(1) Pr epar at 4~ t bapy! al,y gl ycl yl - L- phenyl al anyl -
gl ycyl) pi per az(?rﬂo %r?ﬁl\‘% w(‘bl)pﬂ P%%%necu_gxy S) - canpt ot heci n 10

The title corrpound(518 ng) is obtained in the 4 ]
1-(8) 3s a yel | ow powder from 7-pi perazionone 3 v ; Sne-

(1)  Preparation of 7-(4'-(i-butoxycarbonyigiycylglyclyl-L-phenylalanyi-
glycyl)piperazino)methyi-10,11-ethylenedioxy-(208)-camptothecin
10 The title compound (518 mg) is obtained in the same manner as in
Example 1-(8) as a yellow powder from 7-piperazinomethyl-10,11-ethylene-
dioxy-(20S)-camptothecin hydrochloride (450 mg) and t-butoxycarbonyi-glycyl-
glycyl-L-phenylalanyiglycine (2 equivalents).
Yield: 74 %
15 IR (Nujol): v ™ = 3280, 1750, 1655
Mass: m/z = 823 ((M+H]*)
NMR (300 MHz, dg-DMSO): §T™S = 0.89 (3H, t, J=7.5Hz), 1.37 (8H, s),
1.85-2.1 (2H, m), 2.3-2.6 (4H, m), 2.75 (1H, dd, J=14Hz, 10Hz), 3.05 (1H, dd,
J=14Hz, 4.5Hz), 3.3-3.6 (6H, m), 3.58 (1H, dd, J=21Hz, 5.5Hz), 3.74 (1H, dd,
20 J=17Hz, 5.5Hz), 3.9-4.1 (4H, m), 4.44 (4H, s), 4.58 (1H, m), 5.24 (2H, s), 5.42
(2H, s}, 6.50 (1H, s), 6.97 (1H, 1, J=6Hz), 7.1-7.3 (6H, m), 7.55 (1H, s), 7.77
(1H, 8), 7.8-7.9 (1H, br), 8.05-8.2 (2H, m)
(2)  Preparation of 7-(4'-(glycyiglycyl-L-phenylalanylglycyl)piperazino)-
methyl-10,11-ethylenedioxy-(208)-camptothecin hydrochloride

25 The title compound (409 mg) is obtained in the same manner as in



di oxy- (20S) - canpt ot heci n hydrochl ori de (450 ng) and

t - but oxycar bonyl - gl ycyl - gl ycyl - L- phenyl al anyl gl yci ne (2 equi val ents).
Yield: 74 % 15 IR (Nujol): v[err] = 3280, 1750, 1655 Mass: mz =
923 ([MtH][err]) NWR (300 MHz, d[err]-DVsO): [err] = 0.89 (3H, t, J=7.5Hz),
1.37 (9H, s), 1.85-2.1 (2H, m, 2.3-2.6 (4H, m, 2.75 (1H, dd, J=14Hz,
10Hz), 3.05 (1H, dd, J=14Hz, 4.5Hz), 3.3-3.6 (6H, n) 3.58 (1H, dd, J=21 Hz,
5.5Hz), 3.74 (1H, dd, 20 J=17Hz, 5.%4z), 3. 9-4.1 (4H, m, 4.44 (4H,
s), 4.58 (1H, m, 5.24 (2H, s), 5.42 (2H, s), 6.50 (1 H s), 6.97 (1 H t,
J:6FE), 7.1-7.3 (6H, m, 7.55 (1 H, s), 7.77 (1H, s), 7.8-7.9 (1H, br),
8.05-8.2 (2H, m (2) Preparation of

o 00 S AR AR oo
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ghgﬁylgfaE;fg %?pe@g§%ﬁéghéfﬁgl-10,11-ethy|enedioxy-(20$)-
(N o): v Ter i‘f 8%&%&%5@%@@%&%& Mz = B23 (IMQ]) NVR (300 M.
dierr]-VBO): [erih RufiPS (3th1 Laodg/i%ds, 1hsB-1- 99 (2H M,
Mass: m/z = 823 ([M-CI]*)
NMR (300 MHz, dg-DMSQ): §TMS = 0,88 (3H, t, J=7Hz), 1.8-1.99 (2H, m),
2.79 (1H, dd, J=14Hz, 10Hz), 3.07 (1H, dd, J=14Hz, 4Hz), 3.1-4.3 (16H, m),
4.47 (4H, s), 4.55-4.70 (1H, m), 5.44 (2H, s), 5.67 (2H, s), 7.15-7.32 (6H, m),

10 7.65 (1H, s), 8.05 (1H, 8), 8.05-8.20 (3H, br), 8.29 (1H, br), 8.39 (1H, d,

J=8.5Hz), 8.57 (1H, t, J=5.5Hz)
(3)  Preparation of the camptothecin derivative

CM-Dextran sodium salt (CM-degree; 0.5) (1.2 g) and 7-(4"-(glycy!-
glycyl-L-phenylalanylglycyl)piperazino)methyl-10,11-ethylenedioxy-(208)-

15 camptothecin hydrochloride (168 mg) are treated in the same manner as in
Example 1-(10) to give the desired camptothecin derivative (798 mg) as a
pale yellow powder. The content of 7-piperazinomethyl-10,11-ethylenedioxy-
{(208)-camptothecin hydrochloride in the desired camptothecin derivative is
1.1 % which is calculated on the basis of the absorbance at 380 nm.

20 According to the analysis by gel permeation chromatography (GPC), the
average molecular weight of the desired camptothecin derivative is 169,000,
and the degree of distribution (Mw/Mn) is 1.32.

Conditions for GPC analysis: G4000SWXL (manufactured by Toso,
L.td), 0.2M phosphate buffer (pH 7.0)



2.79 (1H, dd, J=14Hz, 10Hz), 3.07 (1H, dd, J=14Hz, 4Hz), 3.1-4.3 (16H m,
4.47 (4H, s), 4.55-4.70 (1H, m, 5.44 (2H, s), 5.67 (2H, s), 7.15-7.32 (6H,
m, 10 7.65 (1H, s), 8.05 (1H, s), 8.05-8.20 (3H, br), 8.29 (1H, br),
8.39 (1 H d, J=8.5Hz), 8.57 (1 H, t, J=5.5Hz) (3) Preparation of the
canpt ot hecin derivative CM Dextran sodiumsalt (CM degree; 0.5) (1.2 g) and
7-(4'-(glycyl - glycyl-L-phenyl al anyl gl ycyl ) pi perazi no)nmethyl-1 0,11

- et hyl enedi oxy- (20S)- 15 canpt ot hecigp» hydrochl oride (168 ng) are
treated in the sane manner as in Exanple 1-(10) to give the desired

canptot hecin derivative (798 ng) as a pale yell ow powder. The content of

7- pi perazi nonet hyl -10, 1 1-ethyl enedi oxy- (20S)-canpt ot heci n hydrochl ori de
in the desir%gﬁﬁg thecin derivative is 1.1 % which is calculated on the
basis of the ce at 380 nm 20 According to the analysis by gel

perneati on chroma | ecul ar i.aht, of the
desired canpt ot het(ﬁ?gﬁ%%?%(gtﬁf\%C?'Isngﬁgg&gé%%%}i%@ve[ ﬁﬂth&efav\@g%gffoﬁpgi@” buti on
(Mv M) is 1.32. Conditions for GPC anal ysis: A000SWKL (manufactured by
Toso, Ltd), 0.2 peesphrbeGhubiyel-FhpHGK~MH—CH32 Exanpl e 3 Preparation of
t he canptothecin derivative of the follow ng{formulay [err] (1)
Preparation of 7-N-(t-butoxycarbonyl g|

5

(1)  Preparation of 7-N-(t-butoxycarbonylglycyiglyclyl-L-phenylalany!-
glycyhaminomethyl-10,11-ethylenedioxy-(208)-camptothecin

10 The title compound (232 mg) is obtained in the same manner as in
Example 1-(8) as a yellow powder from 7-aminomethyi-10,11-ethylenedioxy-
{208)-camptothecin hydrochloride (222 mg) and t-butoxycarbonyl-glycyl-
glycyl-L-phenylalanylglycine (2 equivalents).

Yield: 58 %

15 IR (Nujol): v 5™ 1 = 3285, 1750, 1650

Mass: m/z = 854 ([M+H]+)

NMR (300 MHz, dg-DMSO): 8T™S = 0.88 (3H, t, J=7.5Hz), 1.35 (9H, s),
1.78-1.84 (2H, m), 2.74 (1H, dd, J=14Hz, 10Hz), 2.99 (1H, dd, J=14Hz, 4.5Hz),
3.4-3.8 (4H, m), 4.34-4.50 (1H, m), 4.42 (4H, s), 4.66-4.82 (2H, m), 5.42 (4H,

20 brs), 6.50 (1H, s), 6.98 (1H, t, J=6Hz), 7.12-7.28 (5H, m), 7.26 (1H, s), 7.56 (1H,
8), 7.80 (1H, 8), 7.91 (1H, br), 8.14 (1H, d, J=7.5Hz), 8.32 (2H, 1, J=7.5Hz), 8.58
(1H, m)
(2)  Preparation of 7-N-(glycylglycyl-L-phenylalanylglycyl)aminomethyi-
10,11-ethylenedioxy-(20S)-camptothecin hydrochloride

25 The title compound (164 mg) is obtained in the same manner as in



gl ycyl)am nonet hyl -1 0, 11 - et hyl enedi oxy-(20S) - canpt ot hecin 10

The title conmpound (232 ng) is obtained in the sanme manner as in Exanple
1-(8) as a yellow powder from 7-am nonet hyl -10,1 1-ethyl enedi oxy-

(20S) - canpt ot heci n hydrochl oride (222 ng) and t-butoxycarbonyl-glycyl -

gl ycyl - L- phenyl al anyl gl yci ne (2 equivalents). Yield: 58 % 15

(Nujol): v [err] = 3285, 1750, 1650 Mass: mz = 854 ([MtH +) NMR (300 IHz,
dierr]-DMsO): [err] = 0.88 (3H, t, J=7.5Hg), 1.35 (9H, s), 1.78-1.94 (2H,
m, 2.74 (1H, dd, J=14Hz, 10Hz), 2.99 (1H, dd, J=14Hz, 4.5Hz), 3.4-3.8 (4H,
m, 4.34-4.50 (1 H m, 4.42 (4H, s), 4.66-4.82 (2H, n), 5.42 (4H, 20
brs), 6.50 (1H, s), 6.98 (1H, t, J=6Hz), 7.12-7.28 (5H, m, 7.26 (1H, s),

[0, iy 4 b bl by b (24
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conmpound (16 %b}l s obtained in the same nanner as in 33 Exanple 1-(9)
as a yell ow 38 g)f rom 7- N- (t-butoxycarbonyl gl ycyl gl ycyl - L-

Fgggyhggén%{g{yggh& Fgggﬁgg?géééﬂg8é%%yethylenedioxy-(ZOS)-canptothecin
5 IR (Nujol): v g, ™1 = 3220, 1745, 1655
Mass: m/z = 764 ({M-Ci}*)
NMR (300 MHz, dg-DMSQ): 8™™S = 0.88 (3H, t, J=7Hz), 1.80-1.93 (2H,
m), 2.77 (1H, dd, J=14Hz, 10Hz), 3.00 (1H, dd, J=14Hz, 4Hz), 3.6-4.55 (7H,
m), 4.42 (4H, s), 4.65-4.85 (2H, m), 5.42 (2H, s), 5.45 (2H, s), 7.13-7.26 (5H,
10 m), 7.27 (1H, s), 7.57 (1H, s), 7.83 (1H, s), 8.03-8.16 (3H, br), 8.34-8.40 (2H,
mj}, 8.54 (1H, br), 8.73 (2H, br)
(3) Preparation of the camptothecin derivative
CM-Dexiran sodium salt (CM-degree; 0.5) (772 m) is dissolved in water
(50 mi), and thereto is added DMF (25 ml). The mixture is stirred under ice-
15 cooling, and thereto are added 7-N-(glycylglycyi-L-phenylalanylglycyl)amino-
methyl-10,11-ethylenedioxy-(208)-camptothecin hydrochioride (106 mg) and
2-ethoxy-1-ethoxycarbonyl-1,2-dihydroquinone (1.57 g). The mixture is
reacted overnight, and added into ethanol (450 ml) to give the precipitates,
which are further treated in the same manner as in Example 1-(10) to give the
20 desired camptothecin derivative (545 mg) as a pale yellow powder. The
content of 7-aminomethyl-10,11-ethylenedioxy-(208)-camptothecin hydro-
chioride in the desired camptothecin derivative is 5.5 % which is calculated on
the basis of the absorbance at 375 nm. According to the analysis by gel
permeation chromatography (GPC), the average molecular weight of the

25 desired camptothecin derivative is 165,000, and the degree of distribution



5 IR (Nujol): v[err] = 3220, 1745, 1655 Mass: mz = 754 ([Md]+)
NVR (300 MHz, d[err]-DMSO): [err] = 0.88 (3H t, J=7Hz), 1.80-1.93 (2H, m,
2.77 (1H, dd, J=14Hz, 10Hz), 3.00 (1H, dd, J=14Hz, 4Hz), 3.6-4.55 (7H, m,
4.42 (4H, s), 4.65-4.85 (2H, n), 5.42 (2H, s), 5.45 (2H, s), 7.13-7.26 (5H,
10 m, 7.27 (1H, s), 7.57 (1H, s), 7.83 (1H, s), 8.03-8.16 (3H, br),
8.34-8.40 (2H, m, 8.54 (1H, br), 8.73 (2H, br) (3) Preparation of the
canpt ot hecin derivative CM Dextran sodi umgsalt (CMdegree; 0.5) (772 m) is
di ssolved in water (50 ml), and thereto is added DVF (25 m ). The m xture
is stirred under ice- 15 cooling, and thereto are added

7-N- (gl ycyl gl ycyl - L- phenyl al anyl gl ycyl ) am no-

met hyl - 10, 11 i1exy- (20S) - canpt ot heci n hydrochl oride (106 ng) and
2- et hoxy- 1- ei(‘ﬁ'ré“wé‘gﬁgﬁgr -1, 2-di hydroqui none (1.57 g). The mixture is

react ed over ni ght R @%ﬁ??%{é ?Pglggi@?@mb@%gngﬂaﬁgéﬂu@wﬁeé %iTnOSEX anpl e 1

precipitates, whic ed’in nmanner - as

-(10) to gi vehé}h%_m?ﬁgsg%%gﬁr#@gﬁm%)ot hecin derivative (545 ng) as a

pal e yel | ow powder.

7- am nonet hyl -t hyl enedi oxy- (20S) - canpt ot heci n hydro- chloride in the
desired carrpE gl derivative is 5.5 %which is calculated on the basis

chr omatogr aphy ( cerPEReh B REEE el AR Bl S nIETIE ] e
canpt ot hecin gderiyative is 165,000, and the degree of distribution 34
(1)  Preparation of 5-[3'-(t-butoxycarbonylamino)propyloxy]-2-nitrobenz-
aldehyde dimethy! acetal
5-Hydroxy-2-nitrobenzaldehyde dimethy! acetal (3.0 g) is dissolved in
10 dry dimethylformamide (50 mi), and thereto are added sodium iodide (3.15 g),
potassium carbonate (1.93 g) and 3-(t-butoxycarbonylamino)propyl tosylate
(6.85 g). The mixture is stirred at 50°C for three hours, and cooled to room
temperature. The mixture is extracted with ethyl acetate, and the extract is
washed with a saturated agueous sodium chloride solution, and dried over
15 sodium sulfate. The resultant is concentrated under reduced pressure 1o
remove the sclvent, and the residue is purified by silica gel column
chromatography to give the title compound (5.22 g) as a pale yellow oil.
Yield: Quantitative
IR (Neat): v 2™ = 3360, 1710
20 Mass: m/z = 383 {({M+Na]+)
NMR (300 MHz, CDCly): TS = 1.44 (8H, s), 2.02 (2H, quint., J=6Hz),
3.33 (2H, dd, J=13Hz, 8Hz), 3.44 (6H, s), 4.11 (2H, t, J=6Hz), 4.7 (1H, brs),
6.01 (1H, s), 8.90 (1H, dd, J=8Hz, 3Hz), 7.29 (1H, d, J=8Hz), 7.97 (iH, d,
J=8Hz)

25 (2)  Preparation of 10-[3"-(t-butoxycarbonylamino)propyloxy]-(20S)-



(Mv M) is 1.40. Conditions for GPC anal ysis: (A000SWKL (manufactured by
Toso, Ltd), O0.2M phosphate buffer (pH 7.0) Exanple 4 5

Preparation of 10-(3'-am nopropyl oxy)-(20S)-canpt ot heci n hydro- chloride:
(1) Preparation of 5-[3'-(t-butoxycarbonyl am no) propyl oxy]-2-nitrobenz-

al dehyde di nmet hyl acetal 5-Hydroxy-2-nitrobenzal dehyde di nethyl acetal (3.0
g) is dissolved in 10 dry dinethylformam de (50 m), and thereto are
added sodi umiodide (3.15 g), potassium csgbonate (1.93 g) and

3- (t-but oxycar bonyl am no) propyl tosylate (6.95 g). The mxture is stirred
at 50[err]C for three hours, and cooled to roomtenperature. The m xture is
extracted with ethyl acetate, and the extract is washed with a saturated
aqueous sodi Hﬁﬁ i solution, and dried over 15 sodi um sul fate.
The resul tant concentrated under reduced pressure to renove the sol vent,

e éhﬁokﬁihﬁze( 5 B By @”W@P%@W"Wf‘ﬂwf%?‘%%ﬁeﬁﬁ% oﬁmﬁ%ﬂe the
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d, J=9Hz) 25

, r at
10-[3' -t - but%%?@gﬁé (?ng?lr Erﬁe ﬁ 'f‘ ‘F%?Q’Ft @iggboved by filtration, and to the
filtrate are added (48)—7,8-dthydro-4—ethyl-4—hydroxy-1H-pyrano[3,4~f]-

indolidine-3,8,10(4H)-trione (300 mg) and p-toluenesulfonic acid (22 mg), and
the mixture is stirred at room temperature overnight. The mixture is
concentrated under reduced pressure {o remove the solvent, and the residue
10 is purified by silica gel column chromatography to give the titie compound
(204 mg) as a pale yellow powder.
M.p. 223-224°C (decomposed)
Yield: 34 %
IR (Nujol): v g ™1 = 3360, 1750, 1680
15 Mass: m/z = 522 ([M+H]*)
NMR (300 MHz, CDCly): §™S = 1.03 (3H, 1, J=7.5Hz), 1.46 (9H, s), 1.8-
2.0 (2H, m), 2.08 (1H, dd, J=12.5Hz, 6.5Hz), 2.10 (1H, dd, J=12.5Hz, 6Hz),
3.40 (2H, g, J=6.5Hz), 4.18 (2H, t, J=6Hz), 4.82 (1H, brs), 5.24 (2H, s), 5.29
(1H, d, J=16Hz), 5.73 (1H, d, J=16Hz), 7.12 (1H, d, J=3Hz), 7.43 (1H, dd,
20 J=8Hz, 3Hz), 7.61 (1H, 8), 8.08 (1H, d, J=8Hz), 8.20 (1H, d, J=8Hz)
(3)  Preparation of 10-(3-aminopropyloxy)-(208)-camptothecin
hydrochloride
10-[3'-(t-Butoxycarbonylamino)propyloxy]-{208)-camptothecin (352
mg) is dissolved in dry dioxane-ethanol (7 mi-1 mi), and to the mixture is

25 added with stirring 19 % hydrochloric acid in dioxane (5 mi) under ice-cooling.



35 canptothecin 5-[3'-(t-Butoxycarbonyl am no) propyl oxy] -2-nitrobenzal dehyde
di met hyl acetal (1 270 ng) is dissolved in ethanol (20 m), and thereto is
added 10 % pal | adi um carbon (120 ng), and the m xture is stirred under

hydr ogen 5 at nosphere for 1.5 hour. The catalyst is renoved by
filtration, and to the filtrate are added

(4S) -7, 8-di hydro-4-ethyl-4-hydroxy-1 H pyrano[ 3, 4-f]-

i ndol i dine-3,6,10(4H)-trione (300 ng) anckg-tol uenesul fonic acid (22 ng),
and the mxture is stirred at roomtenperature overnight. The m xture is
concentrated under reduced pressure to renove the solvent, and the residue
10 Is purified by silica gel columm chromatography to give the title

Viera: 34 o6 NHeONGL a7 TEUfe Ky RY AR mellchay S S deRbICalgECP O
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() ey, ooty B ipplpptenpttely 000 (5 800
10- (3" -gami nopr opy i @xk) r20S) - GRIRLERCEHEY. 1745
Mass: m/z = 422 ([M-Ci]*)
NMR (300 MHz, dg-DMSO): 8TMS = 0.89 (3H, 1, J=7.5Hz), 1.80-1.95 (2H,
m), 2.10-2.22 (2H, m), 2.96-3.10 (2H, m), 4.27 (2H, t, J=6Hz), 5.25 (2H, s), 5.42
(2H, s), 7.29 (1H, 8), 7.49-7.55 (2H, m), 8.08 (1H, d, J=10Hz), 8.19 (3H, brs),
10 8.54 (1H, s)
Example 5
Preparation of 10-[3'-(glycyl-glycyl-L-phenylalanyl-glycylamino)propyl-
oxyl-(20S)-camptothecin hydrochloride:
(1)  Preparation of 10-[3'-(t-butoxycarbonyl-glycyl-glycyl-L-phenylalanyl-
15 glycylamino)propyloxy]-(20S)-camptothecin
10-(3'-Aminopropyloxy)-(208)-camptothecin hydrochioride (325 mg) is
dissolved in dry dimethylformamide (10 ml), and thereto are added with
stirring N-hydroxysuccinimide (4 equivalents), diisopropylethylamine (2
equivalents), N-t-butoxycarbonyl-glycyl-glycyl-L-phenylalanylglycine (2
20 equivalents) and 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydro-
chloride (4 equivalents) under ice-cooling. The reaction mixture is stirred at
room temperature overnight, and concentrated under reduced pressure to
remove the solvent. The residue is purified by silica gel column chromato-
graphy to guantitatively give the title compound (597 mg) as a yeliow powder.

25 IR (NUjol): v g, @™ = 3280, 1750, 1660



hydr ochl ori de 10-(3'-(t-Butoxycarbonyl am no) propyl oxy] - (20S) - canpt ot heci n
(352 ng) is dissolved in dry dioxane-ethanol (7 m-1 m), and to the

m xture is 25 added with stirring 19 % hydrochloric acid in dioxane (5
m ) under ice-cooling. 36 The reaction mxture is stirred at room
tenperature, and thereto is added isopropyl ether (1 0 m). The

preci pitated powder is collected by filtration, and washed to give the
title compound (339 ng) as a yell ow powdgr. Mp. 214-218[err] C (deconposed)
5 IR (Nujol): v [err] = 3470, 3280, 1745 Mass: nlz = 422
([MdA][err]) NWR (300 MHz, d[err]-DVBO): [err] = 0.89 (3H, t, J=7.5Hz),
1.80-1.95 (2H, m, 2.10-2.22 (2H, m, 2.96-3.10 (2H, m, 4.27 (2H t,

J=6Hz), 5.25 (2H, %@%%ﬁﬁm y7-29 (1H 's), 7.49-7.55 (2H m, 8.08

(1H, d, J=10Hz), 8.54 (1 H, s) Exanple 5
oxy]- (209) - canpt ol MR R it SRR LY PRE Y SBIGNL F R TSR L P
e S o SR S B A 82U Wi . 5
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5 8.50 (1H, ), 6.99 (1H, t, J=6Hz), 7.12-7.27 (5H, m), 7.28 (1H, s), 7.48-7.55
(1H, m), 7.50 (1H, s), 7.88-7.96 (1H, m), 8.07 (1H, d, J=9Hz), 8.12-8.36 (2H,
m}, 8.51 (1H, s)
(2)  Preparation of 10-[3'-(glycyl-glycyl-L-phenylalanyl-glycylamino)propyl-
oxy]-(208)-camptothecin hydrochloride
10 10-[3'-(t-Butoxycarbonyi-glycyl-glycyl-L-phenylalanyl-glycylamino)-
propyloxy]-(208)-camptothecin (580 mg) is treated in the same manner as in
Example 4-(3) to give the itle compound {438 mg) as a yellow powder.
Yield: 82 %
M.p. 184-199°C (decomposed)
15 IR (Nujol): v g, ™1 = 3190, 1745, 1650
Mass: m/z = 740 ((M-Ci]*)
NMR (300 MHz, dg-DMSOQ): 8TMS = 0.88 (3H, t, J=7Hz), 1.80-2.03 (4H,
m), 2.79 (1H, dd, J=14Hz, 10Hz), 3.05 (1H, dd, J=14Hz, 5Hz), 3.2-3.5 (2H, m),
3.52-3.62 (2H, m), 3.62-3.83 (4H, m), 4.19 (2H, 1, J=6Hz), 4.48-4.58 (1H, m),
20 5.25 (2H, s), 5.42 (2H, s), 6.5 (1H, brs), 7.13-7.26 (5H, m), 7.28 (1H, s), 7.49-
7.55 (1H, m), 7.50 (1H, s, J=9.5Hz), 7.83 (1H, t, J=6Hz), 8.0-8.14 (4H, m), 8.32-
8.41 (2H, m), 8.51 (1H, s), 8.56 (1H, t, J=5.5Hz)



stirring N hydroxysuccinimde (4 equival ents), diisopropylethylamne (2
equi val ents), N-t-butoxycarbonyl-glycyl-glycyl-L-phenylal anyl gl ycine (2 20
equi val ents) and 1-(3-di net hyl am nopropyl ) - 3- et hyl carbodi i m de hydr o-
chloride (4 equivalents) under ice-cooling. The reaction mxture is stirred
at room tenperature overnight, and concentrated under reduced pressure to
renove the solvent. The residue is purified by silica gel colum chronmato-
graphy to quantitatively give the title @ggmwound (597 ng) as a yellow
powder. 25 IR (Nujol): V [err] = 3280, 1750, 1660 37 Mass:
mz = 840 ([MtH [err]) NWR (300 MHz, d6-DMSO: [err] = 0.88 (3H, t, J=7Hz),
1.36 (9H, s), 1.8- 2.04 (4H, m, 2.72-2.84 (1H, m, 3.00-3.12 (1H m,
3.24-3.36 (2H, eg 00- 3.80 (6H m, 4.18 (2H t, J=6Hz), 4.44-4.54 (1H
m, 5.24 (2H,—§a‘;ﬂ% ~42 (2H, s), 5 6.50 (1H, s), 6.99 (1H, t, J=6Hz),

(i m - evor (LHPrpastahsy v oqdoffiadony Befrichveys o pllpditgofaya 55 720
Preparation of 10-[3'-(glycyl-glycyl-L-phenyl al anyl -gl ycyl am no) propyl -

oxy] - (209) - canpEM izt n Nay-GiyoCy-ar Ple-GlP-NH-(CHo)3~-0 1 _
0-[3' -(t-Butoxycarbonyl -glycyl -glycyl -L-phenyl al anyls- gl;ycyl amj,ng) - 1
propyl oxy] - (20S) -canpt ot hecin (580 ng) is treated ™@s in
Exanpl 9584-(3) to give the title conpound (438 ny) as

Yield: 82 %

CM-Dextran sodium salt (CM-degree; 0.5) (513 mg) is dissolved in
water (50 ml), and thereto are added with stirring 10-[3'-(glycyl-glycyl-L-phenyl-
alanyl-giycylamino)propyloxyl-(20S)-camptothecin hydrochloride (77 mg) and

10 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (1.54 g), during
which the butch temperature is kept at a temperature below 10°C. The
mixture is stirred for two hours at a butch temperature of below 10°C, during
which the pH value of the mixture is kept at pH 6.0-6.5 with 0.2N hydrochloric
acid. The reaction mixture is purified by ion-exchange column chromato-

15 graphy (AGMP-50, Na-type, 30 ml, manufactured by Bio-Rad, Laboratories,
inc.). The fractions containing the desired compound are combined, filtered,
and o the filtrate is added ethanol. The precipitates are coliected by
centrifugation, washed, and dried under reduced pressure to give a pale
yellow powdery complex (492 mg). The content of 10-(3'-aminopropyloxy)-

20 (208)-camptothecin hydrochloride in the desired campiothecin derivative is
2.8 % which is calculated on the basis of the absorbance at 380 nm.
According to the analysis by gel permeation chromatography (GPC), the
average molecular weight of the desired camptothecin derivative is 179,000,
and the degree of distribution (Mw/Mn) is 1.42.

25 Conditions for GPC analysis: G4000SWXL (manufactured by Toso,



Mp. 194-199[err]C (deconposed) 15 | RCNuj ol ): v[err] =3190,
1745, 1650 Mass: mz = 740 ([Md][err]) NWR (300 MHz, d[err]-DWVSO):
[err] TMS = 0.88 (3H, t, J=7Hz), 1.80-2.03 (4H, m, 2.79 (1H, dd, J=14Hz,
10Hz), 3.05 (1H, dd, J=14Hz, 5Hz), 3.2-3.5 (2H, m, 3.52-3.62 (2H, m,
3.62-3.83 (4H, m, 4.19 (2H, t, J=6Hz), 4.48-4.58 (1H, m, 20 5.25
(2H, s), 5.42 (2H, s), 6.5 (1H, brs), 7.13-7.26 (5H m, 7.28 (1H, s),
7.49- 7.55 (1H, m, 7.50 (1H s, J=9.5Hz)3g 7.93 (1H t, J=6Hz), 8.0-8.14
(4H, m, 8.32- 8.41 (2H, m, 851 (1 H s), 856 (1 H t, J=5.5Hz) 38
Exanpl e 6 Preparation of the canptothecin derivative of the follow ng
formula: CM Dextran. Na-G3y-A3y-L-Phe-Ay-NH(CHerr])3-O [err] CMDextran
sodi um sal t (| s dissolved in water (50 m), and
mg%ﬁﬁms?hét% kﬁﬁfjei 6;559%7 )

thereto are a ITring (egcyI gl ycyl - L- phenyl -

al anyl - gl ycyl%{gi@%%ropyl oxy] - (20S) - canpt ot heci n hydrochl oride (77 ng) and
10 1-(3- am nopropyl ) - 3-et hyl carbodi i m de hydrochl oride (1.54

g), during which t | ow
Tt err] C he. m xiUPRAATEH dr R abitifg s ibeid R IRl REPdEL e o
bel ow 10[err] C, during which the pH value of the m xture is kept at pH
6.0-6.5 with 0.2N [SMbPestihoNaeGlyeGly-L-Fhe—-Glabitdi on nixture is purified by
ion-exc§1ange col um chr omat o-

(1) Preparation of (98)-1-(t-butoxycarbonylglycyiglyclyl-L-phenyialanyi-
10 glycylamino)-8-ethyl-5-fluoro-2,3-dihydro-9-hydroxy-4-methyl-1H,12H-benzo-
[delpyrano[3',4’:6,7]indolidino[1,2-blquinoline-10,13[9H, 15H]-dione
The title compound (247 mg) is obtained in the same manner as in
Example 1-(8) as a pale yellow amorphous solid from (88)-1-amino-8-ethyl-5-
fluoro-2,3-dihydro-9-hydroxy-4-methyl-1H,12H-benzo[de]pyrano[3',4":6,7]-
15 indolidino[1,2-b]guinoline-10,13{8H, 15H]-dione hydrochloride (166 mg) and -
butoxycarbonyigiyeylglyclyl-L-phenylalanylglycine (2 equivalents).
Yield: 82 %
IR (NUjol): V g o™ = 3290, 1710, 1655
Mass: m/z = 854 ([M+H]*)
20 NMR (300 MHz, dg-DMSO): 8T™™S = 0.87 (3H, t, J=7Hz), 1.37 (8H, s), 1.8~
1.85 (2H, m), 2.05-2.3 (1H, m), 2.42 (3H, s), 2.5-2.85 (2H, m), 2.9-3.1 (1H, m),
3.15-3.4 (2H, m), 3.5-3.8 (6H, m), 4.4-4.55 (1H, m), 5.26 (2H, s), 5.42 (2H, s),
5.55-5.65 (1H, m), 6.53 (1H, s), 6.99 (1H, t, J=5Hz), 7.1-7.3 (5H, m), 7.32 (1H,
s), 7.81 (1M, d, J=11Hz), 7.8-7.95 (1H, m), 8.1-8.2 (1H, m), 8.3-8.4 (1H, m), 8.4-
25 8.5 (1H, m)



15 graphy (AGWP-50, Na-type, 30 m, manufactured by Bio-Rad,
Laboratories, Inc.). The fractions containing the desired conpound are
conbined, filtered, and to the filtrate is added ethanol. The precipitates
are collected by centrifugation, washed, and dried under reduced pressure
to give a pale yell ow powdery conplex (492 ng). The content of

10- (3' - am nopr opyl oxy) - 20 (20S) - canpt ot heci n hydrochloride in the
desired canptothecin derivative is 2.8 %agich is calculated on the basis
of the absorbance at 380 nm According to the analysis by gel perneation
chromat ography (GPC), the average nol ecul ar wei ght of the desired
canpt ot heci n derivative is 179, 000 and the degree of distribution (Mv M)

by Toso, - 38) Lt &8 BRI o SRt B R tiemy RO e R o o
Dext ran- e Ay G 3 “‘EQELQV%&'WW% “&Bﬁ%f%* '”‘%?'8})@22{%%“2?‘5&‘%%&%
gl( ;csrg(rjnx%g?f ?gt%g, Wﬁ%ﬁlé’b}@ rﬁﬁﬁ dro- g%y&?'liggmﬂ‘erret hyl -1 H, 12H benzo-
el arals ¢ | g *ﬁ%d@% ) ) A e i 7 e
as a paj e yelgow A0 pijous, ?8“!6»9 pbiB8} £r3) e AR B2BhgPin the above
(1).
M.p. >165°C (decomposed)
IR (Nujol): v a ™1 = 3350, 1745, 1660, 1615
Mass: m/z = 754 ([M-Cl+HJ*)
10 NMR (300 MHz, dg-DMSO): 8TMS = 0.87 (3H, 1, J=7Hz), 1.80-1.94 (2H,
m), 2.08-2.27 (2H, m), 2.41 (3H, s), 2.77 (1H, dd, J=13Hz, 9Hz), 3.01 (1H, dd,
J=13Hz, 5Hz), 3.15-3.28 (2H, m), 3.5-3.91 (6H, m), 4.45-4.56 (1H, m), 5.25
(2H, 8), 5.41 (1H, d, J=13Hz), 5.42 (1H, d, J=13Hz), 5.57 (1H, m), 7.12-7.30
(5H, m), 7.32 (1H, s), 7.80 (1H, d, J=11Hz), 8.0-8.2 (3H, br), 8.32 (1H, d,
15 J=7Hz), 8.43 (1H, 1, J=5.5Hz), 8.50-8.62 (2H, m)
(3) Preparation of the camptothecin derivative
CM-Dextran sodium salt (CM-degree; 0.65) (2000 mg) and the
compound (170 mg) obtained in the above (2) are treated in the same manner
as in Example 3-(3) to give the desired camptothecin derivative (1803 mg) as
20 a pale yellow powder. The content of (98)-1-amino-8-ethyl-5-fluoro-2,3-
dihydro-8-hydroxy-4-methyl-1H,12H-benzo[de]pyranc[3’,4':6,7]indolidino[1,2-
blquinoline-10,13[9H, 15H]-dione hydrochloride in the desired camptothecin
derivative is 3.0 % which is calculated on the basis of the absorbance at 376
nm. According to the analysis by gel permeation chromatography (GPC), the

25 average molecular weight of the desired camptothecin derivative is 187,000,



fluoro-2, 3-di hydro-9- hydroxy-4-nethyl -1 H 1 2H benzo[ de] pyrano[3',4"':6,7]-
15 i ndol i di no[ 1, 2- bl qui nol i ne- 10, 13[ 9H, 15H] - di one hydrochl ori de (166
ng) and t- butoxycarbonyl gl ycyl gl ycl yl - L- phenyl al anyl gl yci ne (2
equivalents). Yield: 82 %IR (Nujol): v [err] = 3290, 1710, 1655 Mass: niz
= 854 ([MtH|[err]) 20 NVR (300 WMHz, d[err]-DVvsO: [err] = 0.87
(3H, t, J=7Hz), 1.37 (9H, s), 1.8- 1.95 (2H, m, 2.05-2.3 (1 H m, 2.42
(3H, s), 2.5-2.85 (2H, m, 2.9-3.1 (1 H 49, 3.15-3.4 (2H m, 3.5-3.8 (6H,
m, 4.4-4.55 (1H, m, 5.26 (2H, s), 5.42 (2H, s), 5.55-5.65 (1H, m, 6.53
(1H, s), 6.99 (1H, t, J=5Hz), 7.21-7.3 (5H, m, 7.32 (1H, s), 7.81 (1H, d,
J=11Hz), 7.8-7.95 (1H, m, 8.1-8.2 (1H m, 8.3-8.4 (1H, m, 8.4- 25

?'92)5%- F@{?cﬁ”-d tﬁ J‘ﬁaie Oﬁenyﬂ‘r‘@éhgwﬁk’é‘% o) - o-
054 26 71 ndol | .néf“i"%? DR RN ?%@B?S?“%?f‘ghﬁ’&ﬁb@w%@ﬁgx Zlnf’[tl e
o ROvar T bw iR 2N PRSP 1 780G %‘ " the above (1) wmp - Y

>165[err] C ( d), IR (Nujol): V[err] 3350, 1745, 1660, 1615 Mass:
2 = 75 ([ NEERRER)

The camptothecin derivatives as listed in Table 1 are obtained in the

same manner as in Examples 1-6.

Table 1

Ex. EX.
No. R No. R

8 | CM-Dextran-Na—-L-Phe— 16 | CM-Pullulan-Na-L-Phe—

2 | CM-Dextran-Na-Gly-Gly- 17 | CM-Puliulan-Na—-Gly-Gly-
10 | CM-Dextran-Na-L-Leu-Gly— 18 | CM-Puliulan-Na-L-Leu-Gly-
11 | CM-Dextran-Na-L-Phe~-Gly— 19 | CM-Puliulan-Na~-L-Phe~Gly-
12 | CM-Dextran-Na—-L-Tyr-Gly- 20 | CM-Pullulan-Na—L-Tyr—Gly—

1 CM-Pullulan-Na~Gly-Gly-
L-Phe-Gly—
CM-Dexiran-Na—-Gly-Gly- CM-Puilulan-Na—-Gly-Gly-
13 22
Gly- Gly-
14 CM:Dextran-Na—Gly-Gly— 23 CM-Pulluian-Na—-Gly-Gly~
Cly-Gly- Gly-Gly~
15 CM.Dextran-Na-Gly-Gly- o4 CM-Pullulan-Na-Gly-Gly—
Gly-Gly-Gly- Gly-Gly-Gly-

[CM-Pullulan-Na: Carboxymethylpuliuian sodium salt]



10 NVR (300 MHz, d[err]-DVsO): [err] = 0.87 (3H t, J=7THz),
1.80-1.94 (2H, m, 2.08-2.27 (2H, m, 2.41 (3H, s), 2.77 (1H dd, J=13Hz,
9Hz), 3.01 (1H, dd, J=13Hz, 5Hz), 3.15-3.28 (2H, m, 3.5-3.91 (6H m,
4.45-4.56 (1H, nm, 5.25 (2H, s), 5.41 (1H, d, J=13Hz), 5.42 (1H, d,
J=13Hz), 5.57 (1H, m, 7.12-7.30 (5H m, 7.32 (1 H s), 7.80 (1 H d, J=11
Hz), 8.0-8.2 (3H, br), 832 (1 H d, 15 J=7Hz), 8.43 (1H, t,
J=5.5Hz), 8.50-8.62 (2H, m (3) Prepar afd on of the canptothecin
derivative CM Dextran sodium salt (CM degree; 0.65) (2000 ng) and the
conpound (170 ng) obtained in the above (2) are treated in the sane manner
as in Exanple 3-(3) to give the desired canptothecin derivative (1803 ny)

as 20 a Wpomﬂer. The content of

(9S)-1-am no-9- -5-TTuoro- 2, 3- di hydro-9-hydroxy-4-nethyl-1 H, 1

2H- benzo[ de] pyr an | s i J. A1 NALL pefsa . ,

b] qui nol i ne- 10, 13([3%%, ﬁﬁf%dodﬁ@g%bﬁyéﬁl%rifﬁd innT%tHg zd%%% ?%8’“83&%{‘%? heci n
derivative i 9 [ . d on the basis of the absorbance at
376 nm Accofsﬁrﬁ%"ﬁo%h(eégaﬁ%x%api i%gel per neati on chromat ography (GPC),
the 25 average nol ecul ar wei ght of the desired canptothecin derivative

is 187, 000, 41 and the degree of distri bé’;ion (Mv V) is 1.54.
Condi tions for GPC anal ysi s: G40008W(Lstq‘m actured by Toso, Ltd), 0.2M

phosphate buffer (pH 7.0) Exanples 8-24 The canptothecin derivatives as
listed in Table 1 are obtained im—{he
R-N N
7/

No R o i

25 | CM-Dextran-Na~L-Phe—~ 33 | CM-Pullulan-Na—L-Phe—

26 | CM-Dextran-Na~Gly-Gly~ 34 | CM-Pullulan-Na-Gly—Gly—

27 | CM-Dextran-Na-L-Leu-Gly- 35 | CM-Puilulan-Na—-L-Leu-Gly—

28 | CM-Dextran-Na~L-Phe-Gly- 36 | CM-Puliulan-Na-L-Phe~Gly~

29 | CM-Dextran-Na—-L-Tyr-Gly- 37 | CM-Pullulan-Na-L-Tyr~Gly-
28 CM-Pullulan-Na—-Gly—-Gly—

L-Phe-Gly—

30 gll\s-_Dextran-Na—Gly—Gly— 39 gl!\ffu!lulan.Na—Gly—G ly—

31 g?ﬁ P(;};t_ran-Na—Gly—Gly— 40 gfi\f’-_PéJ;Ltﬁan-Na—Gly—Giy_

32 CM-Dextran-Na-Gly~Gly— 41 CM-Pullulan-Na~Gly-Gly-

Gly-Gly-Gly—~ Gly-Gly-Gly-




same manner as in Exanples 1-6. Table 1 [err] 8 CM Dext r an. Na- L- Phe-

16 CM Pul | ul an. Na- L- Phe- 9 CM Dextran. Na-@y-dy- 17

CM Pul lulan. Na-@dy-dy- 10 CM Dextran. Na- L- Leu-3 y- 18

CM Pul | ul an. Na-L-Leu-Gy- 11 CM Dextran Na-L-Phe-Qdy- 19

CM Pul I ul an. Na- L- Phe-d y- 12 CM Dextran. Na-L-Tyr-3 y- 20

CM Pul l ul an. Na- L-Tyr-d y- 21 CM Pul lulan. Na-@ y-dy- L-Phe-dy- 13

CM Dextran. Na- d y- Gly- 22 CM Pul kgl an. Na-d y-d y- 22

CM Dextran. Na-d y-Qd y- 22 dy- 14 CM Dextran Na-dy-dy-
23 CM Pul lulan.Na-@y-dy- Ay-dy- dy-dy-
15 CM Dextran Na-dy-Q3y- 24 CM Pul lul an. Na-3 y-Ad y-
(’;‘Iy-(’;‘ly-(’;‘ly-EXa bles 4259 . Gy-dy-dy- [CMPullulan. Na: _
Car boxynet hy I um sal t] 42 Exanpl es 25-41 The canpt ot hecin

derivatives as |i %g%ejngbtgﬁﬁlcﬁi geﬂfa%vggtagiﬁgfégj ihni'atbri'ee 35 BIRREE in %hse In

Exanpl es 1-6. Table
same manner as in Examples 1-6.

Table 3

o : o R

42 | CM-Dextran-Na~L-Phe— 51 | CM-Pullulan-Na—~L-Phe~

43 | CM-Dexiran-Na—-Gly-Gly- 52 | CM-Pullulan-Na—CGly—Gly—

44 | CM-Dextran-Na—L-Leu-Gly- 53 | CM-Pullulan-Na~L-Leu-Gly—

45 | CM-Dexiran-Na-L-Phe-Gly— 54 | CM-Pullulan-Na~.-Phe~Gly—

46 | CM-Dextran-Na—L-Tyr-Gly- 55 | CM-Pullulan-Na—-L-Tyr-Gly—

47 CM-Dextran-Na—-Gly—Gly- 56 CM-Pullulan-Na—-Giy—-Gly—
L-Phe-Gly- L-Phe—Gly—

48 | CM-Dextran-Na-Gly-Gly-Gly— | 57 g’l‘;’l'_P“”U'a“-Na—Giy-G!y-

49 CM-Dextran-Na-Gly-Cly- 58 CM-Pullulan-Na—-Gly-Gly—
Gly—Gly- Gly—-Gly-

50 CM-Dextran-Na—-Gly-Gly— 59 CM-Pullulan-Na-Gly—Gly—-
Gly-Gly—Gly— Gly-Gly-Gly—




33
34 CM Pul | ul an

[err] 25 CM Dext r an. Na- L- Phe-
Pul | ul an. Na- L- Phe- 26 CM Dextran.Na-dy-dy-

No.
CM
Na-d y-dy- 27
CM

CM Dextran. Na- L- Leu-3 y- 35
Pul | ul an. Na- L-Leu-dy- 28 CM Dextran. Na- L- Phe-Qd y- 36
CM Pul | ul an- Na-L-Phe-dy- 29 CM Dextran. Na-L-Tyr-Qdy- 37

CM Pul | ul an. Na- L-Tyr-d y- 38
Dextran. Na-d y-Q3 y-

CM Pul lulan. Na-d y-d y- 30 C™M
39 CM Pulglhul an. Na- A y-dy- G y-

Gy- 31 CM Dextran. Na-d y-Qd y- 40 CM Pul lul an. Na-d y-d y-
Ay-dy- Gy-dy- 32 CM Dextran. Na-d y-Qd y-
41 CM Pul lulan-Na-@y-dy- Ay-Ady-dy-

Ay-dy-dy- ;xagﬂﬁg%@% es 42-59 The canptothecin derivatives as listed in

Table 3 are obtarned 1n the sane manner as in Exanples 1-6. Table 3 [err]

42 CM Dextr an. - s ; o I ANa- -
N%éyC%%tothecm %ezr&aﬂg%? as %Mepdﬁ@%b?}é' é'\%a/rg 'o}i&ﬁed Fthe

CM Dextran. Na-d y-G y- al an.
CM Dextran. Naghid-fidnfbY as in EXSmples™-Bul I ul an. Na- L-Leu- G y-

Table 4

R—NH—CH, ¢

o R o i

60 | CM.Dexiran-Ne~L-Phe~ 68 | CM-Pullulan-Na-L.-Phe-

61 | CM-Dextran-Na—-Gly-Gly- 69 | CM-Pullulan-Na—-Gly—Gly—

62 | CM-Dextran-Na—L-Leu-Gly- 70 | CM-Puliulan-Na—L-Leu-Gly—

83 | CM-Dextran-Na—L-Phe-Gly- 71 | CM-Pullulan-Na-L-Phe-Gly-

64 | CM-Dextran-Na—L-Tyr-Gly- 72 | CM-Pullulan-Na-L-Tyr-Gly-

73 CM-Pullulan-Na-Gly-Gly—
L-Phe-Gly—~

65 | CM-Dextran-Na-Gly-Gly-Gly- | 74 gmfu”ulan-Na—Gly—Gly_

65 CM-Dextran-Na—-Gly-Gly— 75 CM-Pullulan-Na—-Gly-Gly—
Gly-Gly— Gly-Gly-

57 CM-Dextran-Na—-Gly~Gly- 76 CM-Pullulan-Na~Gly—-Gly~
Cly-Gly-Gly- Gly-Gly-Gly—




45 CM Dextran. Na- L- Phe-G y- 54 CM Pul I ul an. Na- L- Phe-d y- 46

CM Dextran. Na- L- Tyr-d y- 55 CM Pul I ul an. Na- L-Tyr-d y- 47

CM Dextran. Na-d y-Qd y- CM Pul lul an. Na-@ y-d y- 47 L-Phe-G3y-
56 L-Phe-Gy- 48 CM Dextran.Na-Ay-dy-Gy- 57

CM Pul lulan. Na-@ y-d y- 49 CM Dextran. Na-d y-Qd y- 58

CM Pullulan. Na-Ay-dy- Ay-dy- Ady-dy- 50
CM Dextran. Na-d y-Qd y- 59 CM Pylg ulan.Na-d y-Ay- Ay-Ay-Ay-
Gy-dy-dy- 44 Exanpl en60- 76 The canptothecin derivatives as listed in
Table 4 are obtained in the sane manner as in Exanples 1-6. Table 4 [err]
[err] 45 Exanpl es 77-93 The canptothecin derivatives as |listed in Table

5 are obtai n%@iﬁ!&?%‘?—%
The camptothecin derivatives as listed in Table 5 are obtained in the

same manner as in Examples 1-6.

Table 5

Ex. Ex.

No. R No. R

77 | CM-Dextran-Na—L-Phe— 85 | CM-Pullulan-Na-L-Phe~—

78 | CM-Dextran-Na—-Gly-Gly- 86 | CM-Pullulan-Na-Gly-Gly—

79 | CM-Dexiran-Na—L-Leu-Gly- 87 | CM-Pullulan-Na-l.-Leu-Gly-

80 | CM-Dextran-Na—-L-Phe-Gly- 88 | CM-Puliulan-Na—-L-Phe-Gly

81 | CM-Dextran-Na—~L-Tyr-Gly— 89 | CM.Pullulan-Na-L-Tyr-Gly—

90 CM-Pullulan-Na—-Gly-Gly—
L-Phe-Gly—

CM-Dextran-Na—Gly-Gly— CM-Puliulan-Na—-Gly-Gly—~

82 91
Gly- Gly-

83 CM-Dextran-Na—-Gly-Gly— 90 CM-Pullulan-Na—-Gly—-Gly-
Gly-Gly— Gly-Gly—

84 CM-Dextran-Na-Gly—Gly- 93 CM:-Pullulan-Na—-Gly-Gly—
Gly-Gly-Gly—- Gly-Gly-Gly-




same manner as in Exanples 1-6. Table 5 [err] [err] 46 Exanpl es 94-110
The canptothecin derivatives as |listed in Table 6 are obtained in the sane
manner as in Exanples 1-6. Table 6 47 (1) Dextran (Dextran T-110,

aver age nol ecul ar wei ght; 100,000 (by the GPO anal ysis), manufactured by
Phar maci a Biotech AB) (29 g) is dissolved in water (290 ml). To the
solution is added sodi um borohydride (1.45 g) at 0- 5 5[err]C, and the
mxture is stirred at 5[err] C overnight. 4ghe pH value of the reaction

m xture is adjusted to pH5 with acetic acid, and the mxture is further
stirred at roomtenperature for 3 hours. The pH value of the mxture is
adjusted to pH 7 with 2N aqueous sodi um hydroxi de solution, and thereto is

added et hano'E)&ﬂRéeQQéM id vigorously stirring. The mixture is allowed to
' I

stand, and t : uble materials are precipitated. The supernat ant
of the mXxture IsThgs camptothecin derivatives as listed in Table 6 are obtained in the

same manner as in Examples 1-6.

Table 6

R_NH_(CHQ)S _O

Ex. Ex.
No. R No. R
84 | CM-Dextran-Na—L-Phe— 102 | CM-Puliutan-Na~L-Phe—
85 | CM-Dextran-Na—-Gly-Gly- 103 | CM-Pullulan-Na-Gly—Gly—
86 | CM-Dextran-Na—L-Leu-Gly— 104 | CM-Pullulan-Na~L-Leu—Gly—
97 | CM-Dextran-Na~L-Phe—-Gly- 105 | CM-Puliulan-Na-L-Phe-Cly
88 | CM-.Dextran-Na-L-Tyr-Gly— 106 | CM-Pullulan-Na-L-Tyr—Gly-
107 CM-Puliulan-Na-Gly-Gly—
L-Phe-Gly-
99 CM-Dextran-Na-Gly-Gly- 108 CM-Pullulan-Na-Gly-Gly-
Gly- Gly-
100 CM:Dextran-Na-Gly-Gly— 109 CM-Pullulan-Na—-Gly-Gly-
Gly-Gly— Gly-Gly-
101 CM-Dextran-Na—-Gly-Gly— 110 CM-Puilulan-Na-Gly-Giy-
Gly-Gly-Gly— Gly—-Gly-Gly-




renmoved by decantation, and the residue is centrifuged. The residue is
dissolved in water (0.5 L) and the mxture is |yophilized to give a white
powder (26.3 g). (2) The white powder thus obtained (50 g) is dissolved
in water (500 m), 15 and thereto is added sodi um hydroxi de (200 g)
under ice-cooling. The mxture is stirred for 30 mnutes, and warnmed to
roomtenperature. To the mxture is added dropwi se a solution of .
monochl oroacetic acid (110 g) in water (k30 nl), and the mixture is stirred
at 40[err]C for 18 hours. The reaction mXxture is cooled to a tenperature
bel ow 10[err]C, and the pH val ue of the 20 mxture is adjusted to pH
8-9 with acetic acid. Methanol (8 L) is added to the reaction mxture with

a0l ubl e’ maciaetege EAABR L 1e0 L F Trati on, and di seolved in pure
vater (o 1) (e T pea A bes okl bR LA od B0 G
by fi1trationtC RSl eRb h el syl R e dhaBT A afls sdVer Fa”
e oo e i AU SR BB sl BN S e,
(£he a5 ec Sotanhany MR 8 PR B APHEAT AT o i PR Rl
ofcarboxymethw} 8t bL0yBLted 18 H 5 with acetic acid, and the mixture is further stirred at
room temperature for 3 hours. The pH value of the mixture is adjusted to pH 7
with 2N aqueous sodium hydroxide solution, and thereto is added ethano!
(1.2 L) with vigorously stirring. The mixture is allowed to stand, and the
10 insoluble materials are precipitated. The supernatant of the mixture is
removed by decantation, and the residue is centrifuged. The residue is
dissolved in water (0.5 L) and the mixture is lyophilized to give a white powder
(26.3 g).
(2)  The white powder thus obtained (50 g) is dissolved in water (500 ml),
15 and thereto is added sodium hydroxide (200 g) under ice-cooling. The
mixture is stirred for 30 minutes, and warmed to room temperature. To the
mixture is added dropwise a solution of monochloroacetic acid (110 g) in
water (150 ml), and the mixture is stirred at 40°C for 18 hours. The reaction
mixture is cooled to a temperature below 10°C, and the pH value of the
20 mixture is adjusted to pH 8-9 with acetic acid. Methanol (8 L) is added to the
reaction mixture with vigorously stirring, and the insoluble materials are
precipitated. The insoluble materials are collected by filtration, and dissolved
in pure water (5 L). The solution is desalted by ulirafiltration. The residual
solution is concentrated under reduced pressure, and filtered. Ethanol is

25 added to the filtrate, and the precipitated material is collected by filtration,



is obtained in the same manner as in Reference Exanple 1 except that the
anount of nonochl oroacetic acid is changed. 49 WHAT IS CLAIMED I S: 1.

A canptot hecin derivative conprising a canptothecin conpound of the formula
[1]: [err] wherein Rlerr], Rerr], Rerr], Rerr] and Rerr] are 10

(A) anong Rerr] Rerr], Rerr], Rerr] and R err], two groups being

adj acent each other conmbine to form an al kyl ene group, or both are a
hydrogen atom and one of the remaining t4gee groups of Rl, R2, R3, R4 and
R5 is a group of the fornmula: -Xerr]-Alk[err]-Rerr], and the other two
groups are a hydrogen atom an al kyl group or a hal ogen atom or 15

(B) among Rlerr], Rerr], Rerr], Rerr] and Rerr], tw groups being

adj acent eaChw e gﬁﬁ’%\{%ﬁug%tﬁéﬁcf“a%a% ée%dgt’i un@é‘ﬂre‘ﬂu@e f the

carbon atons ene group I's su stltute a group of the
f I - X ,
o) [eﬁ'@‘;ﬂf ek g hor 0 W 0500 05 g o)

ral ogen at om s 502 ve oarmoxymetfiififfart KOMIBRLRULPRGAEHPLER (A6 deffesbly! ene

group in (A or ona

-0- or -NH, @érﬁokﬁné‘t’ﬂy@hgﬁ'b?/’}?etﬁrra‘ﬂk'é’uon titration method; 0.5) (50.2 g).

5 Reference Example 2

CM-Dextran sodium salt having a degree of carboxymethylation of 0.65
is obtained in the same manner as in Reference Example 1 except that the

amount of monochloroacetic acid is changed.



Rlerr] is -NH err], a group of the formula: -Nerr] NH, or-OH 25

m andnareboth O or 1,or mis 1 andnis O, 50 which canptothecin conpound
is bound to a pol ysacchari de having carboxyl groups via an

pepti de, or a pharnaceutically acceptable salt thereof. 2. ‘ gﬂﬂﬂ
according to claim1, wherein a part or all of the 5 carbdeL grou

t he pol ysaccharide are bonded to an am no group of the amno acid or the
peptide through acid-am de bonds, and a pat or all of the carboxyl groups
of said amno acid or said peptide are bonded to R err] of the conpound [1]
t hrough aci d-am de or ester bonds, or a pharnmaceutically acceptable salt

t hereof. 10 . The conpound according to claim2, wherein a
part or all ﬁ$¥¢ groups of the polysaccharide are bonded to the
N-t er m nal anlno group 0 A am no acid or the peptide through an

aci d-am de bond, and the C-term nal carboxyl group of the amno acid or the
peptide is bonded to Rlerr] of the conmpound rl] through an aci d-am de or

compound ascording- o 8 AHPET g ABveyeRRaTBU Y e Eamebti T Boeeuna T
-NH err] or g e formula: -NJerr] NH, and the poly- saccharide
havi ng car bo%y%%'rfggﬂgjs'a m a carboxynet hyl at ed dextran or pullulan, and the

conpou |1 and the pol ysaccharjde are conbined via a
mpound [1] pol ysacchar i S
{11
5 §
R HsC, OH
wherein RY, R2, R3, R4and RS are
10 (A) among R, R2, R3, R* and RS, two groups being adjacent each

other combine to form an alkylene group, or both are a hydrogen atom, and
one of the remaining three groups of R1, R2, R3, R4 and RS is a group of the
formula: —X~Alk,—R8, and the other two groups are a hydrogen atom, an alkyi
group or a halogen atom, or
15 (B) among R, R2, R3, R4 and RS, two groups being adjaceht gach
other combine to form an alkylene group, and one of the carbon atoms of said
alkylene group is substituted by a group of the formula: —X,~Alk,,—R8, and the
remaining three groups of R, R2, B8, R4 and RS are a hydrogen atom, an alkyl
group or a halogen atom, and
20 one or two methylene groups of the alkylene group in (A) or (B) may
optionally be replaced by —O~, —-S— or —NH-,
X is —O- or -NH-,
Alk is an alkylene group,
R5S—NHZagmmnﬁmemmmm:_&C:NHJN~OH

25 mandnarebothOor1,ormisiandnis O,



20 pepti de, or a pharnmaceutically acceptable salt thereof. 5. The

conpound according to claim4, wherein (1) RL and R2 conbj f

trimethyl ene group, R3 is a 3-am nopropyl oxy group, R err llﬁlﬂwmmﬂ'mm

each a hydrogen atom (2) Rl is a piperazinonmethyl group, R2@and Rb ate *

each a hydrogen atom R3 and R4 conbine to form an ethyl enedi oxy 25

group; (3) Rl is an am nonethyl group, Rerr] and R err] are each a

hydr ogen at om 51 R3 and Rl err] conmbimg to form an ethyl enedi oxy group;

(4) Rerr], Rerr], Rerr] and Rerr] are each a hydrogen atom Rerr] is a

3-am nopropyl oxy group; (5) R err] and Rl err] conbine to form an

am no-substituted trinethylene group, Rerr] is a nethyl group, R4 is a

fluorine at oRy; | i BE t : d ] and

Rlerr] are S%h‘ﬂ gé@htgﬁﬁégr ogeln a[ o@n%dﬁ{s} éaﬁbg%%’f)ﬁa]élrﬂ 81?%%’5)4 C%‘%[O?(w

phar maceutic ’ ; trt ) ' to

Ol ai m S, whortydps Rt ARt 88 orle BERRe. of o pna R-ROIRANCBEENICSR, (7' g

of glycyl-qgl Xﬁéﬁjeb*-' or D phenyl - al anyl -gl yci ne, glycyl-glycine,

gl ycyl -gl ycyl-glyci ne, glycyl-glycyl-glycyl- 10 gl yci ne,

gl ycyl -gl ycyl - gl yeyl - gi - ' 0 nyl.al,.anyl - [ L- or
B AR Al oG o SoC MR el A e

D1 eucyl - gl yci ne, or a phar I ca cceptabl’e’'s The

ROl oo Ueb L s ThE polRBk Shdld s Nideol dh aming, orpup it & sl ¢

EQS[ ieg‘;' i :SL5 amino acid ofthe peptie ARG ASHAGE bBAAS Carfd 810%HCsr AN RLN the

carboxyl groups of said amino acid or said peptide are bonded to RS of the
compound [1] through acid-amide or ester bonds, or a pharmaceutically
acceptable salt thereof.

10 3. The compound according to claim 2, wherein a part or all of the
carboxyl groups of the polysaccharide are bonded to the N-terminal amino
group of the amino acid or the peptide through an acid-amide bond, and the
C-terminal carboxyl group of the amino acid or the peptide is bonded to R8 of
the compound [I] through an acid-amide or ester bond, or a pharmaceutically

15 acceptable sait thereof.

4. The compound according to claim 3, wherein RS of the
compound [I] is —=NH, or a group of the formuia: —N/——\NH, and the poly-
saccharide having carboxy! groups is a carboxymeth;kl;t/ed dexiran or
puliulan, and the compound [I] and the polysaccharide are combined via a

20 peptide, or a pharmaceutically acceptabie sait thereof.

5. The compound according to claim 4, wherein (1) R! and R?
combine to form a trimethylene group, R3 is a 3-aminopropyloxy group, R4 and
RS are each a hydrogen atom; (2) R1 is a piperazinomethyl group, R2 and R5
are each a hydrogen atom, R3 and R4 combine to form an ethylenedioxy

25 group; (3) R' is an aminomethyl group, R2 and RS are each a hydrogen atom,



gl ycyl -gl ycine, or a pharmaceutically acceptable salt thereof. 9. The
conpound according to claim®6, wherein the peptide is

T L omoint aSchrti g Lo ol arm o Ceneroin the pent de i < acH R AWEL N
gl ycyl -gl ycyl -glycyl -glycine, or a pharmaceutically acceptabl e salt s

thereof. 11. The conpound according to claim®6, wherein the peptide is L-
or D-phenyl al anyl -glycine, or a pharmaceuyj4 cally acceptable salt thereof.
12. The conpound according to any one of clains 7, 8, 9, 10 and 1 1,
wherein the degree of carboxynethylation of the pol ysaccharide is in the 25
range of 0.3 to 0. 8. 52 13. A process for preparing a canptothecin

[0 Terr] whavand RReMACR Biian RpiBRBaIoRy ardlp: 1 a%ar 40 R° Bibng

L) oY BbanP ] 5 R oy e QB AP, 5

and Rierr] | SUMGPRG M B &S R BraTyPRe B PWARs ATl ihd the

(B)" among” RIOR: iR 2 IRETHRCERE! MU 8gh RSP G OB Rt BAGROJTHEP

conbi % to foerarghaé] h?clir%éleﬁna?or%,r &993 a%%?niggegrg&p,tor}ea gﬁér?noar}:e%%igﬁy of said
acceptable salt thereof.

6. The compound according to claim 5, wherein the peptide is a
member selected from the group consisting of glycyl—glycyl-L- or D-phenyl-
alanyi-glycine, glycyl-glycine, glycyl-glycyl—glycine, glycyl-giveyl—glycyl-

10 glycine, glycyl-glycyl-glycyl—glycyl—glycine, L- or D-phenylalanyl—glycine and
L- or D-leucyl-glycine, or a pharmaceutically acceptable salt thereof.

7. The compound according to claim 6, wherein the peptide is
glycyl~glycyl-L-phenylalanyl—glycine, or a pharmaceutically acceptable salt
thereof.

15 8. The compound according to claim 6, wherein the peptide is
glycyl—glycine, or a pharmaceutically acceptable salt thereof.

9. The compound according to claim 6, wherein the peptide is
glyeyl-glycyl—glycine, or a pharmaceutically acceptable salt thereof.

10.  The compound according to claim 6, wherein the peptide is

20 glycyl—glycyl-glycyl-glycine, or a pharmaceutically acceptable salt thereof.

11.  The compound according to claim 6, wherein the peptide is L- or
D-phenylalanyl-glycine, or a pharmaceutically acceptable salt thereof.

12.  The compound according to any one of claims 7, 8, 9, 10 and 11,

wherein the degree of carboxymethylation of the polysaccharide is in the

25 range of 0.3 10 0.8.



15 al kyl ene group is substituted by a group of the fornul a:
-Xerr]-Ak[err]-Rerr], and the remaining three groups of err err
Rlerr], Rerr] and R[err] are a hydrogen atom an al kyl groiﬁlﬂﬂhﬁuﬁmﬁa@mm
at om and one or two net hyl ene groups of the alkylene gr oup

may optionally be replaced by -0-, -S or -NH,

or-NH, Ak is an al kylene group, Rerr] is -NH[err], a group of the

formula: -N[err] NH, or -OH mand n a® both O or 1, or mis 1 and nis
0, which canptothecin conpound is bound to a pol ysacchari de havi ng carboxyl
25 groups via an amno acid or a peptide, or a pharmaceutically
acceptabl e salt 53 thereof, which conprises reacting the canptothecin

conpound [1] wi thgn an gaqbcggg%gﬁregaﬁﬁg Ui oo bR B0 iR SRlAgG O oup

of an am no group or a c oxyl e resulting pro

am no group tected, reacting the
resul ting prgrgn?g[tﬁﬁ{elaﬁ'?(%mgf)%'@;é%{g??n ?ﬁ%gb@%@égﬁ groups, and then,

if required, converting the I‘E‘23u|tl ng derivative into a pharmaceutically
accept abl e salt thereof. 14. RA focess fbr preparing a conpound conpri sing
a canptot heci n conpound g fg [err]

[f]
5 R4

wherein R1, R2, R3, R4 and RS are
(A) among R1, R2, R3, R4 and RS, two groups being adjacent each
other combine fo form an alkylene group, or both are a hydrogen atom, and
10 one of the remaining three groups of R, R2, R3, R4 and RS is a group of the
formula: —X,—Alk,,—RS, and the other two groups are a hydrogen atom, an alkyl
group or a halogen atom, or
(B) among R, R?, R3, R4 and RS, two groups being adjacent each
other combine to form an alkylene group, and one of the carbon atoms of said
15 alkylene group is substituted by a group of the formula: -X-Alk—R8S, and the
remaining three groups of R', R2, R3, R4 and RS are a hydrogen atom, an alkyl
group or a halogen atom, and
one or two methylene groups of the alkyiene group in (A) or (B) may
optionally be replaced by —O—, —8— or —-NH-,
20 X is =0O— or —NH-
Alk is an alkylene group,
RS is —=NH,, a group of the formula: —N NH, or —OH,
_/
mandnarebothOor1,ormis1andnis 0,
which camptothecin compound is bound to a polysaccharide having carboxy!

25 groups via an amino acid or a peptide, or a pharmaceutically acceptable salt



wherein R err], Rerr], Rerr], Rerr] and Rerr] are 15 (A
anong Rlerr], Rerr], Rerr], Rerr] and Rerr], two groups
each other conbine to forman al kyl ene group, or both are a W% w

and one of the remaining three groups of Rerr], Rerr], Rekr
Rlerr] is a group of the formula: -Xerr]-AK[err]-Rerr], and the other

two groups are a hydrogen atom an al kyl group or a halogen atom or 20

(B) among Rlerr], Rerr], Rerr], Rerr]jgsand Rerr], tw groups being

adj acent each other conbine to forman al kyl ene group, and one of the
carbon atonms of said al kyl ene group is substituted by a group of the
formula: -Xerr]-Ak[err]-Rerr], and the remaining three groups of Rerr],

Rerr], R[errthere?ferr] and R[err] are a hydrogen atom an al kyl group or a
hal ogen atom an 5 one or two nethyl ene groups of the al kyl ene

group in (A WhichBoriPhses re?étirfbgfﬂeo%é%tlpﬁri ??#ﬂlﬁﬁﬂdm[w% Fn'a?‘ﬁinBrac?d\H’ X

Is -0- or -NH, Ak is an a ne group

0% o lnai b Bgfide rehidvfla mEfbrafeting group oL 8 Bftind o S0RSabb Y & o7 &
pepti de, agr%@bérén@%e?gésuitmﬁadﬁef@ﬁéﬁ%ﬁ e{rﬁﬁ%tq{ggg % &&@%ﬁ%ﬁc@h@ ] wth

an ani no aC| d or & protecti rodp 0 o group
or a cagboxylygtoRs protected, reacting the resulting product with a polysaccharide

having carboxyl groups, and then, if required, converting the resulting
derivative into a pharmaceutically acceptable salt thereof.

14. A process for preparing a compound comprising a camptothecin
compound represented by the formula [I]:

10 R? R o

[1]

R® HsC> OH

wherein R, R?, RS, R4 and RS are

15 (A) among R, R?, R3, R4 and RS, two groups being adjacent each
other combine to form an alkylene group, or both are a hydrogen atom, and
one of the remaining three groups of R1, R2, R3, R4 and RS is a group of the
formula: -X—Alk,~R8, and the other two groups are a hydrogen atom, an alkyl
group or a halogen atom, or

20 (B) among R, R?, R3, R* and RS, two groups being adjacent each
other combine to form an alkylene group, and one of the carbon atoms of said
alkylene group is substituted by a group of the formula: ~X,;~Alk,—RS, and the
remaining three groups of R1, R2, R3, R4 and RS are a hydrogen atom, an alkyl
group or a halogen atom, and

25 one or two methylene groups of the alkylene group in (A) or (B) may



10 - t herefrom when an ami no group or a carboxyl group thereof i

f
protected, and then, if required, converting the resultin [
salt thereof. 15. A pharmaceutical conposition which conamgg%ﬂg ““mmm
therapeutically effective anount of a canptothecin derivat'i cas.set fworth
in either one of clains 1-12 in an adm xture of a conventi onal

phar maceutical ly acceptable 15 carrier or diluent. 16. A use of a
canptot hecin derivative as set forth in g4her one of clainms 1-12 for

prophyl axis or treatnent of tunor.

optionally be replaced by —-O—, ~&~ or —=NH~-,

X is ~O—or —NH-,

Alk is an alkylene group,

R8 is ~NH,, a group of the formula: —NCNH, or —-CH,

5 mandnarebothOori,ormis1andnis0,
which camptothecin compound is bound 1o an amino acid or a peptide, ora
salt thereof,
which comprises reacting the compound [1] with an amino acid or a peptide,
removing the protecting group of an amino group or a carboxyl group
10 therefrom when an amino group or a carboxyl group thereof is protected, and
then, if required, converting the resulting compound into a salt thereof.

15. A pharmaceutical composition which comprises a therapeutically
effective amount of a camptothecin derivative as set forth in either one of
claims 1-12 in an admixture of a conventional pharmacseutically acceptable

15 carrier or diluent.
16. A use of a camptothecin derivative as set forth in either one of

claims 1-12 for prophylaxis or treatment of tumor.



