: } ~e3edrp6T] x21 JAN 2003 1 CAMPTOTHECI N DERI VATI VES TECHNI CAL FIELD The
present invention relates to a novel canptothecin derivative havidd JAN 2003
enhanced antitunor activities. Mdre particularly, the present invention
relates to a novel canptothecin derivative which is prepared i Nl

an am noal koxy- or hydroxyal koxy- canpt ot heci n conpound w th ajm”wmmmmwm
pol ysacchari de havi ng carboxyl groups via an amno acid or a peptide, a
process for preparing the same. The canptothecin derivatives of tHAE'fesent
irnvention 10 can be delivered into a target regi on of the pati
selectively and in nmuch anount, so that they can show desired ||mnm|l“|!|”|“||||m|||"I“
pharmacol ogi cal activities at the desired region of the patient. [nerefore,
the antitunor activities of the canptothecin conpounds are enorm)uGso?Of/2
enhanced and their side effecCANMEBTOTHEOIN QOERMATIESe, the canptothecin
derivatives of the present 15 invention are extrenely useful as a

medi canent. PRI OR ART Canptothecin is one of plant al kaloids, and has the
following formula: OMNM | ~O 20 N~ OH5C2° OHand it has been known to
show ant i | eTREHMNICALGFIELD tunor activities, and one of canptothecin
derivatives, irinotecan hydrochloride {CPT-11, 7-ethyl-10-[4

(pi peri di no) - 1- pripepretiomd jroartionreatys ot sVt cafptothasinaderbadiye heeingout  on
25 the market. However, CPT-11 shows potent antitunor activities in

clinigal usgnhantel ahWtu@OPactvitied. Mcre pHrivdiaf g Vbeepresemtchantidrkeelateber
antitunor agents, so that CPT-11 has been restricted in its therapeutic use

[ cf. Cancertoanfotélesamptiegnin dedilativilwhizh i0SrepaPitiby combirmiag mvambreen
synt hesi zed various canptothecin conpounds, and it 5 has been reported that
. these canptglkbegidr r&mm %xﬁwgmheéinr&ﬂmpsmmd/mm% gb%amﬂié’at ent
First Publication (Kokai) Nos. 27989111989, 22204811993, 87746| 1994,

228141/ 1994aa\a:ﬁgcdmge Ukt waanfamiio &t18ldreapeptid, ekly brddsss for
503505/ 1992, 502017/1 Qg) dﬁ& t he ot her hand) Fnﬂ:ﬁ der tobenhance antitunor

activities midgafhgehd eanfd. r eRsICENIpIGtheLIiEdEiVaRIvES Of igs PRIseds invention

possi bl e, these conpounds having such severe side effects have been studied

as tm a ki nchrpbe dietigerdel ihttes Yarges regioh e tied patiehysaibtthizhpang deasmhy anmount
of a drug is selectively delivered Iinto a target tissue. Especially, in the

chenot her apymelint a8anastheyt cdrbstfo esPEd phiagibedloghtal atigies astheo
significant difference between tunor cells 15 and normal cells in

sensi tivi t ydegednegicmdl thensstienfgFhkfefom)dharaniiturhsrcactivities dfanget i ng-type
drug delivery systemfor anticancer agents have been done in order to

sel ecti vel ycdifpiotiedciRitopfobBGRE SHERousit enflarfctiiCand BRAr §iag dtrgton, for
exanpl e, doxor ubi ci n- pol ysacchari de conpl ex (WD 94/19376),

doxor ubi ci neambé wedweed, iapasioercel B saspisthecof daivatiobs obthepidseancer agents
20 and targeting therapy, p. 227 (1987), published by Science ForumLtd.),
dextT®n- bi nidivegtion aepsremelnliyigeaeatmedicefeptt s of anticancer agents and
targeting therapy, p. 278 (1987), published by Science ForumlLtd.). As

expl ai ned aBRIGR ABANpt ot heci n conpounds show excel | ent antitunor activities
and are very useful as a nedicament but they are strictly 25 restricted in
clinical use bec@asptsothetingisroneesfesiansaitaloidd, egidshad thestollowing formaila: JAN
208 3 desired to devel op a new canptothecin derivative wherein the

excel | ent pharnmacol ogi cal activities gf canptothecin conpounds are duly
retai ned but

20

and it has been known to show antileukemic and antitumor activities, and one
of camptothecin derivatives, irinotecan hydrochloride {CPT-11, 7-ethyl-10-[4-
(piperidino)-1-piperidino]jcarbonyloxycamptothecin}, has already been put on

25 the market. However, CPT-11 shows potent antitumor activities in clinical use



undesi rabl e severe side effects are suppressed. Under the above nentioned
Circunstances, the present inventors have 5 intensively studied in order to
obtain an excell ent canptothecin derivative w thout the drawbacf 1ofJA}tN1%03
conventi onal canptothecin conpounds by utilizing the techniques of the
above nentioned drug delivery system and finally have found that a novel
canpt ot heci n derivative having desired pharnacol ogi cal effects can be
obt ai ned by conbi ni ng a canptothecin 10 conmpound having a reactive group
with a pol ysaccharide having carboxyl grdups via an amno acid or a

pepti de, and have acconplished the present invention. BRI EF DESCRI PTI ON OF
I_LNVENTI ON An obj ect of the present invention is to provide a novel

canpt ot hecin 15 derivative conprising the canptothecin conpound [I] bound

t o a pol ysabohaisbdboha\savgre aonximtyyikegthepantitUmoaragamts) soathiatl CBT-41 pept | de,
whi ch has enhanced antitunor activities with | ess side effects. Another

obj ect of theeprestdotediinvisrihempeitic use fcfoCateenapd @emnotherampyr, eparding. t hese
canpt ot heci n derivative. 20 DETAI LED DESCRI PTI ON OF | NVENTI ON The conpound
of the pres@08 (1894hti on is a canptothecin derivative n conprising a

canpt ot heci n conpound havi ng an am noal koxy group or a hydroxyal koxy group,
represented by teefeohavs beghlsynthedizedAvaricR@TainRdticiD cBhpbhasBan® it4 16
17 all v ~B~-CN ~E OLIBR1I3N 2 3 vl5 ~ 12 R5 ' H5C2 OH 5 wherein
Rl, R2, R3, hkd baed reporee tiiat)thaseogmigiothB2in dSnpddndsshdd antivamor oups bei ng
adj acent each other conbine to forman al kyl ene group, or both are a

hydr ogen at anlivitiesl (dapanete tFredemtcfiest i uidicatiore ¢Kgkaiy posoR7B891RBBOR3, R4and
R5 is a group of the fornula: -Xn Alkm R6, and the other two groups are a
hydr ogen at @2R048/18BByB77146/4884,228144/1 @80 gemd dapanesy PaEntdiehg R1 R2, RS,
R4 and R5, two groups bei ng adj acent each other conmbine to forman al kyl 4ne
group, and Eublicdtiarh&KaraohNosatsOBS0611992i S0aDKY/1A92)group i s substituted by
a group of the formula: -Xn Alkm R6 and the remaining three groups of Rl)
R2, R3, R4 and R®rathe cthbyhandgdn oatiemto erthamick\dntitomgr aotivities anb@lstgen at om
and one or two nethyl ene groups of the al kylene group in (A or (B) may
opti ¢0al | y beducspihacside keffect®-thereSf asrlowNdd- 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 94/19376),
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, it is



Xis -0- or -NH, Ak is an alkylene group, 20 R6 is -NH2, a group of the
formula: -N*NH, or-OH, Vmand n are both O or 1, or mis 1 and nis O,

whi ch canpt ot heci n conmpound is bound to a pol ysacchari de havi ng carboxyl
groups via an amino acid or a peptide. The canptothecin derivati@el Q}A}{Rﬁﬁa
present invention shows extrenely potent antitunor activities but show | ow
25 toxicity. 2 1 JAN 2003 5 The canptot hecin derivative of the present

i nvention includes conpounds which are prﬁpar ed by conbining the

canpt ot heci n conpound [I] with a pol ysacchari de havi ng carboxyl groups via
an amino acid or a peptide. For exanple, such canptothecin derivatives may
be prepared by conbining a 5 part or all of the carboxyl groups of an am no
acid or a peptide with R6of the conpound [I] through acjd-am de or ester
bonds, fol | oWe§ireg te sieeleirng ngwpeampnthegin derivatiee wdeseixythes*sepentt a

pol ysaccharide wth am no groups of said anmino acid or said peptide through
aci d- am de beh@magelegioghatiivtiesof gampieihesifRIpeENds aw Aylytretained biuhe
present invention includes conpounds 10 which are prepared by conbining the
C-term nal caneegijablgrsaveresidenefiesta@rasuapmssadpeptide with R6 of the
conpound [I] through an acid-am de or ester bond, followed by conbi ning a
part or all of thdéndaribe@boyedupRtienedCcipmaianednrithaLresem iPventes BaYA nal
am no %roup of said amino acid or said peptide through acid-am de bonds. 15
Each s®bsti t itenstyely sfudieshipRIAr & obtain eHrexgelent garpptotircip desvative
invention is explained bel ow The al kylene group in the definition (A)
formed by coniiauidhedrawkask elibeguysstionalreampiothasin cRmpoyadRDYeach
other) wherein one or two nethylene groups may optionally be replaced by
-0, -S or -Wilzingitsefteehriaues obthe-abevenmegtioned dsus Selivery systami aidnt s~ at
7- and 9-positions, 9- and 10 positions, 10- and 11-positions, or 11- and
12- posi t i ons foRlly havedpund 4hatig novglcarmeiothagin 8aevaiveupayingldgséeda st rai ght
chain or branched chain al kyl ene group having 2 to 6 carbon atons, for
exanpl e, et hyphaimacelagiag! iefieetsecan be rabiainrgibyneombiging axamptethecin

hexanet hyl ene, net hyl net hyl ene, nmethyl 25 ethyl ene, nethyltrinethyl ene,

etc. 102 ~ Jm@@@%ha‘i‘iéga@otﬂ?@“éﬁI@}O%&'@r%@ﬁlmﬁé%@fﬂ\d%%évﬁﬂ G3580XMt hyl ene
groups is replaced by -O, -S- or -NH includes an al kyl ene c};roup wherein a
net hyl ene gr GfpURE Vizhan émine@cig ohA\Pepyget Ao havaaccomplishee the aresent
replaced by -O, -S- or -NH. For exanple, such al kyl ene group includes an
5 al kyl eneoxyN¥@WI®R- r epresented by the formula: -0-Alk'- (Ak' is an

al kyl ene grou herei nafter, the sanme) such as net hyl eneoxy, ethyl eneoxy,
tri met hyl ene(&?l,Eﬁ RESSRIPAION (D INVENSIAN et hyl eneoxy; an al kyi eneani no
group represented by the formula: -NH Al k'- such as nethyl eneam no, .

et hyl eneani no, triARPRIECEREHIA PresePkinvantiemia onrraviden2 nexehsarepRinesiz 10

am no; an al kyl enethi o group represented by the formula: -S-Ak'- such as
net hyléhet hi @lera«aﬁw EREINISHNY the samRBiataedn ifogPqund HiPeHPALAS hi o,

met hyl et hyl enet hi o; an al kyl eneoxyal kyl group represented by the fornul a:

- Al k' - 0- Al k' -PlyRascharide haYINsherpP g JrpHps Mahah ameipe\Aaid 1y € peptide, which
trimet hyl eneoxynet hyl , net hyl et hyl eneoxynet hyl ; an, al kyl eneam noal kyl group
15 repr esent dEH§NRECAAMIROr aplivitienpitaigss sigg@ifegts. et hyl eneani nomet hyl |
et hyl eneam nonet hy%!,F bri met hél éneam' nonet hZI , et hyl et hyl eneam ngnet hyl ; an
al kyl enet hi oal kyl V0B’ PRISFESEINCRICBHNL IRKERYRNISI 19:ProYidR: @ RIOKERS Ol ych as
met hyl enet hi onet hyl , et hyl enet hi onet hyl, tri nethyl enet hi onet hyl ,

met hyl et hyl er¥€RABRGthGSe camatathecinderivative The above al kyl ene” group wher ei n

two net hyl ene r I -, _-S- or -NH includes an al kyl ene
group ather ei @gﬁﬂ@?W%éép%ﬂ&ng%fq\{%ﬁTlﬁ{ﬁs or at positions other than

the ends are replaced by -O, -S- or -NH. For exanple, such al kyl ene group
i ncl udes an al kyl ehRRIFENPoYRE @) the presaay irerlipntis @ ampiethecin depvativeo. “such

as net hyl enedi oxy, .25 et hyl enedi oxy, trinethyl enedi oxy,
Cot r anet hyl orkRMBISING AocaPIANGHB SOMRILNA having ap aJoRdeXy group o a

hydroxyalkoxy group, represented by the formula [I]:



an al kyl enedi am no group represented by the fornmula: -NH Al k'-NH such as
net hyl enedi am no, ethyl enedi am no, trinethyl enedi am no,

t et r amet hyl enedi am no, net hyl et hyl enedi am no; an al kyl enedi t hi o ?I‘f)lﬁ
represented by the fornmula: -S-Alk'-S- such as nethyl enedithio, N 2003
ethyl enedithio, trinmethylene 5 dithio, tetramethyl enedithio)

nmet hyl et hyl enedithio) and the like. The Alk in the group of the formula:
-X~ Alkm R6 includes a straight chain or pranched chai n al kyl ene group
having 1 to 6 carbon atons, for exanple, t hyl ene, ethyl ene, trinethylene,
tetramnet hyl ene, pentanet hyl ene) hexanet hyl ene, net hyl et hyl ene,

nmet hyl tri net hyl ene, etc. The group of the 10 fornmula: -X~ AAkmRs is, for
exanpl e, an am noal kyl oxy gr oup (e.g. amno ethyl oxy, am nopropyloxy), a

pi per azi nyl al kyl oxy group (B g.Rpi per azZpnyl et hyl oxy, pi perazinyl propyl oxy,
pi perazi nyl butyl oxy, piRee,azip %LZa hydroxyal kyl oxy group (e.g.
hydr oxyet hyl oxy, hydroxyp ol’Qy rlng bty oxy, hyflﬂoxypentyl oxy), an
am noal kyl am no group | N9S Lam RO, A5 am nopr opyl am no)

am nobut yl ani no, ani nopent yyaki No)*, a°piperazi MYl al kyl am no group (e.g.

pi perazi nyl et hyl anmi no, pi perazi nyl pr opyp.‘a@’Fn Hpi per azi nyl but yl am no,

pi per azi nyl pentyl am no)) a hydroxyal kyl am fo group (e.g. hydroxyethyl am no)
hydr oxypr opyl am no) hydroxybutyl am no, hydroxypentylam no), an am noal kyl
group $e.g. wﬁ'ﬁ(ﬁvhrgﬁhé?,,marﬁ“rﬁj’& BYRre ani nopropyl , ani nobutyl, 20

am nopentyl), a piperazinylal kyl group (e.qg. piperazinylnethyl,

pi per azi nyl et hyl , (Al pe@@@ﬂgﬂb%p&a; Rgﬁﬁé W9 [9hR1RA beipg gaiacenhgrlint yI ) ,
a hydroxyal kyl group (e.g. hydroxymethyl, hydroxyethyl, hydroxypropyl,

hy.dr oxybut yl othejgemgjpreta farm amgikyleng @epp. Br pettazierd hydwgen atem. dpdr oxy
group. The al kyl ene group in the definition (‘382%5 f ormed by conbi ni ng

adj acent 25 ©@B oftheuieanainingthragygropss oRR'aRf RS Rhand 5oHe R, 9rauePEIN one or
two net hyl ene 21 JAN 2003 8 5 10 groups may optionally be replaced b

-0, -S- or ioumula:anéh—drie,-d1°,1and tharather twaoaioues ataiadh rﬂgwéﬁ@rgr@rmplhyi
substituted by a group of the formula: -X~ AlkmR6, is fornmed by conbining
each dPher t@EPURPSE halRgeNAtaM. Pr and 9positions, 9- and 10-positions, 10-
and 11-positions, or 11- and 12-positions of the formula [I]. Such al kyl ene
group includes a &) ai amongl, M2R3pRAABHRF, dwaigrowpsbeiag @dacsemd eaeli ng 2
to 6 carbon atons, for exanple, ethylene, trinethylene, tetranethyl|ene,
pent anet hyl eREhercemiiag kg farean alyignecgioupeABY ongeafiihe carban atamasefl saiflc . |
and the al kyl ene group wherein a methyl ene ?roufp or two nethyl ene groups
thereof are AHgylenesaroyp is eubstiteigd by\pigrewr ot the 9amilas mée—Aknifsand the
exenplified in the above. Anong these al kyl ene_groups, ,ones wherei n one of
the carbon af¥RaININg tyer gre Y R, 8?05%36%" Rﬁ%@refghm!nosenﬁ)@m/@m% are
al so the sanme ones as those exenplified in the above. The | ower al kyl group
for the remaBRYROHRNGROSSFaRM 838 R3, R4 and R5 15 which do not form an
al kyl ene group includes a strajght chain,_or branched chain al kyl rgroup
having 1 to 6 car BBA CatwadENethyleng,apEPS of tha alFylengigigup "'h(@r%fpé), ay

i sopropyl, n-butyl, isobutyl, sec-butyl, pentyl, hexyl, etc. The hal ogen
atomis fluoPPhienaliyhereniaced,pymCre PoulNRe: Moreover) exanpl es of the
partial structure forned by Ring A and Rng 20 B in the above definition
(A) of the formul &FrPaPe™™rE fol | owing structures: R6-Alkm X~ N O
R6-Alkm X~ \ N 21 J AN 2d03 s ~s R6-AlkmXn NOS5 i Rs-Akrt,-Xn i N 10
R6- Al km Xn O o ~ ‘Allisran alkylang-group,

20 Ré is ~NH,, a group of the formula: —NmNH, or —OH,
./

mandnarebothOor1,ormis1andnisO,
which camptothecin compound is bound to a polysaccharide having carboxyl
groups via an amino acid or a peptide. The camptothecin derivative of the
present invention shows extremely potent antitumor activities but show low

25 toxicity.



OC, ON ~NH R6-AlkmtXn N HN R6-AlkmXn i N Rs-Al km Xn N wherein X, AlKk,
R6, mand n are the sane as defined above. 15 Besides, exanpl esnff t he
partial structure formed by Ring A and Rng Bin the above defi th drM{Bﬂ[B
of the fornmula [I] are the followi ng structures: 20 R2 Rl O R6-Al km Xn-O ~
" NRSE R R~ OR6-Alkm Xn--O ~ ~-N R5 R6-Alkm Xn R3 N R5 25 wherein R-, R2,
R3, R4 and R5 are each an al kyl group, a halogen atomor a 21 ,~At~ 200
10 hydrogen atom and X, Alk, R6, mand n.are the sanme as defined above.
Anong them the preferabl e conbinations o? the R~, R2, R3, R4 and RS are:
(1) RL and R2 conbine to forma trinethylene group, R3is a 3-amno 5
propyl oxy group, R4 and RS are each a hydrogen atom H2N ~O\N (2) R~ is a
pi perazi nomet hyl group, R2 and RS are each a hydrogen 10 ato R3 and R4
conbine to form aﬁ. ét%mgﬁmc&Qe@YW OMhRII-H"@S@wnYﬁN'Q'B”'(C 8- is an

Form an ot hyFerBaLBS5 GHousre %Eépa%‘é‘%%yacé‘%%fn@?w DoapteteC RO RO S
are each a hmrho %glyeslglgénande havmg carboxyl groups via an amino acid or a peptide.
For example, such camptothecin derivatives may be prepared by combining a
5 part or all of the carboxyl groups of an amino acid or a peptide with R8 of the
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 R® of the compound [I] through an acid-amide or ester
bond, followed by combining a part or all of the carboxy! 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 formula [I] of the present
invention is explained below.

The alkylene group in the definition (A) formed by combining adjacent
two groups of R1, R2, R3, R4 and RS each other, wherein one or two methylene
groups may optionally be replaced by ~O—, —S— or -NH-, is formed by

20 combining each other two substituents at 7- and 9-positions, 9- and 10-
positions, 10- and 11-positions, or 11- and 12-positions of the formula [I], and
the alkylene 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, methyltrimethylene, etc.



am nopropyl oxy group: HZN~O ~ ~N~ 25 21 JAN 2003 11 (5) R1 and_ R2 conbi ne
to forman am no-substituted trinethylene group, R3 is a nethyl arbu.MNFMﬂg
is afluorine atom RS is a hydrogen atom NH2 M ~5 ~F ~ N and (6) R-,
R3, R4 and R5 are each a hydrogen atom R2 is an am no group: 10 NH2 N The
"pol ysacchari de havi ng carboxyl groups" of the present invention includes
the sane as those as disclosed in the above nentioned WO 15 94/19376, and

i ncl udes pol ysacchari des havi ng originall% carboxyl groups in the structure
thereof (e.g. hyaluronic acid, pectic acid, alginic acid) chondroitin,
heparin, etc.), and polysaccharides having originally no carboxyl group
(e.g. pullulan) dextran, mannan, chitin, mannoglucan, chitosan, etc.) but
bei ng i ntroduced thereto carhboxyl groups. Anmong these pol ysacchari des,
dextran is 20 espébBpaboyeRieylepagrelp ﬁ’&‘@f?'@&”&r?&thﬁéﬁﬁﬁyﬂﬁmwwsaﬁ aver age
nmol ecul ar wei ght of 20,000 to 400,000 is, nore preferable, and particularly
dextran havi RPIAFERRE e Tt 86 oA (Reiuses %a%smgwmt}?ma s nost
preferable (said average nol ecul ar wei ght bei ng determ ned by, Gel

per neati on cAISRALBE G ahienerd ptatagy aP§iirs othehthasehe i§ replaced Koza,
vol . 20, 25 g 7). The pol ysacchari des havi nga(ori gi nal ly no carboxyl group
but bei ng Y <xs1-Soes AT nEeoeXRIBRIe: REFR AV, B5MP IBEMASS 3an ones
whi ch are prepared by replacing hydrogen atons of a part or all of hydroxyl
gr oups Sof poai))%ﬁf@t%md@umawegea e tprmelas QroAlsl— tluis asyaliylene

car boxy- C~-4 al kyl gr,ouR. The "pol ysacchari de havi ng carboxyl groups” of
the present BFRMhtEERINGTEAN dhe SATI)§ESh @sdRetivieneoxyeepWNAcXY. B treating a
pol ysaccharide originally having no carboxyl group with a reducing agent,
and then fol mtémleayoxseﬁﬁﬁameghﬁgm%em%thwmhsdengomr&n aikylgneamingy dr oxyl
groups of the product by a carboxy-C-.4 alkyl group. The al kyl noiety of
the above ca@FHE rapregeipd\ay Gedepmnuls chib=dkacichas methyleaeagunc.at ons of
a part or all of hydroxyl groups of polysaccharide nmay be either a straight
chain al kyl gffteneamiaopirfRstvienaamincalsliameylaneamiape mathWethylensy- c~. 4
al kyl group is, for exanple) carboxynethyl|, 1-carboxyethyl,

3- car BOxypr O&W'Doila%{Wiﬁne@'eaGrBHRJBP@&?%@GdeYrﬁ%fﬂmgﬁ%ﬁaT%b&Vm 8pGh as

4- carboxybutyl, etc., and carboxynet hyl and 1-carboxyethyl are nopre 15

pref er abl e. methylenethio, ethylenethid, trimeéthylenethio, tetramethylenethio, methyl-

ethylenethio; an alkyleneoxyalky!l group represented by the formula:
—-AlK'-O-Alk'- such as methyleneoxymethyl, ethyleneoxymethyi, trimethylene-
oxymethyl, methylethyleneoxymethyl; an alkyleneaminoalky! group

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

20 The above alkylene group wherein two methylene groups are replaced
by -O-, =S~ 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 inciudes an alkylenedioxy
group represented by the formula: -O-Alk'-O- such as methylenedioxy,

25 ethylenedioxy, trimethylenedioxy, tetramethylenedioxy, methylethylenedioxy;



In the present invention, the polysaccharide having carboxyl groups is
preferably a carboxynet hyl ated dextran or pullulan. Wen int roduc'zn.‘g m 2003
car boxyal kyl group into polysaccharides, the degree of the introdéc

thereto is expressed by "degree of substitution”™ 20 which is defined by the
nunber of carboxyal kyl groups per a sugar residue, i.e. expressed by the
foll ow ng equation. Degree of Substitution = Nunber of carboxyal kyl groups
in the nolecule 25 Total nunber of sugar §esidues in the nol ecul e When the
car boxyal kyl group is carboxynethyl group, the degree of 2 ~ JAN ~' Q~ 13
substitution is occasionally expressed by the degree of carboxynethylation
(CM degree). Wen the polysaccharide is pullulan, dextran or mannogl ucan,
and all of the hydroxy groups thereof are substjtuted, .the ree of
substitutionas & x@eee@amn@,gr%!mjrqmeswt@fié}va&eegoa@alaée—%-égﬁ-&ﬁr@Hcan is

in the range of 0.3 to 0.8, Wen the, polysaccharide is chitjn, a | | of
Lhe Mo axol a0 BRIYaTRdBinon eI BRIAS driatey Bess B Tae, teliasetnyBrisn
thereof is 2, and the Rreferable degree of suba,ti_tution is in thq(i rang of
0.3 to 0.8. HirMES Mahylethylenediaming: An alkyenerithip ArpWR JBREASeAEGHPY

present invention shquld have at |east one carboxyagl kyl group i he
mol ecul e excd¥imylar —poft ag‘cﬁﬂai‘ éésmﬁg\)'fq{lfdbtﬁlogi%%ﬁ??g@'gﬁﬁoygvetgya 5.
Ther ef or e, polt%/‘sacchari des having a degree of substitution of 0 should be

excl ud&d frodithits tplsametidenadithie, methiietipienadithic, Anchtheokke. 15 The

pol ysacchari de havi ng carboxyl groups nay be prepared by the netho

di scl osed in WO 94IhegAkdn th&]gfoé\‘ﬁiq{dﬁﬁé?@%/%i 'an'l‘ﬁkre'rg%f@-’% @\é@'ﬁ'&‘t
canpt ot heci n conpound (1] and. a Eolysaccharide havi ng car boxyl groups

i ncl udes bot IFhAH aF Branghed shais alkylahe aowe having ki Acaskematqmaciondi ng
D-amno acid, L-amno acid, a 20 m xture thereog), and al so i ncludes either
neutral am n&XagrRie, Metylenes @thdens Woathylaee dietramatiyensi BeNtamatByYeae; t he
am no acid of the present invention nay be not only a-anino acids, but also
~3-ani no aci dexamedyiene dopthylethylane./metwitdmetiylens, efag The aneteR of the
exanpl e, glycine, a-alapine 6palanine, val i ne), Ieﬁc'ne, isoleucine% seri ne,
thr eorithe, & JeTRiIAe—Xeroh ko ffe f0rXarapley AN ArIEPaIKYIOHIERNR (&6 BMgai ne.

ar gi ni ne, phenyl ai anine) tyrosine, . 21 JAN 2003 14 hi sti di ne, trygto han,
proline, hydEdXyexnIamiBoPreRYyIRNYhod RIRATAZINYEIKYIONY. GFAURC(CaBr BIPEraziMYetiwt-c .
The peptide of the present invention inc|udes pﬁgtides ﬂerived fromthe
above amino &XdRIPEFRZIBYWRIGRYEXYn RIRSTGZIRY s RIPgEZn tXXHb &cids in 5
the part of the chain thereof. For exanple, a dicarboxglic aci d such as
succi ni ¢ aci AYIERXYRIHNY QLR (89 EYRIPRSEMI R, THTRFYPEORYIBXY, Siidioxyputyl-

et hyl ene gl ycol exi st |n the m ddl f the peptjde chain or the
Lerminus of O BToRYRSTishy). ascaminalkylaming BhURcl e FMBIOX UM de
chain to the carboxyl groups aof the polysaccharide usually starts fromthe
Nt er ithus oM REPIEAAMIEc: GrRab VI Blg ATHRRRETIATANBl 18P SFRERY A ks

fhe pept| de. GANR SrRYPLIET dlesreaay R URAR AP BRI DRSS G B PTeHEYBasi o
aroup wi t h 1 IREETURG AIBe SRS Y Ge Al A TP GEMR (R0 RSOBY
pepti de- chai IREYIABHED B ERSPRY BRUSHAATRE Sy BT Rl ARYEFEY RENINGL t abl e
oG 1y e y A 2o g0 iy ScamynRe Bt Garpeteny, smnogydi "
cont aidl ng 't 1A58ERERYEN EctP PR SrPHES S ARAEE Pe TRE P SRt do
e I AR TB Pl 5 6B R B oS 6 .
and -1 o rewe & MFEYR i idpReral. RudioxyBropti, nychoxyBunt RySiowyY”

pentyl), amino group, piperazino group, and hydroxy group.

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

25 two groups of R', R2, R3, R4 and R> each other, wherein one or two methylene



25 preferable peptides are -Qy-dy-L-Phe-Gy-, -Ay-Gy-, -Ay-Gy-dy-,

21 JAN 2003 15 -dy-dy-@dy-dy- and -L- or D Phe-dy-. The carrpgotr{;fm
derivatives of the present invention may usually be prepared by %03

the conpound [I] with an am no acid or a peptide, followed by reacting the
product with a pol ysaccharide having carboxyl 5 groups. In the reaction

bet ween the conpound [I] and an am no acid or a peptide, when Rs of the
fornula [I] is -NH2 or a piperazino groupg the conpound [IJ"is conbined
with the C-term nal carboxyl group of an am no acid or a peptide through
aci d-am de bonds. When R6 of the fornmula [I] is -OH, 10 the conpound [I] is
combined with the C-termnal carboxyl group of an amno acid or a peptide

t hrough ester__bonds ther

rsen el Wa‘“’“&*ff%?ﬁc’iﬁ'j&*“’%‘”?fg@f 8 AR E o 1
I it il JIE@&“@&‘;I‘Q“’%W el
ggmiegte i o-rll-glel &of‘gﬂm 0 I%émgc%ycagﬁ& %ﬁ%n 8%?( %Eﬁgeﬂ*ﬁ ?ﬁj}'a?%d . rou
of am no gro SL@?‘Q % 5@@Aﬁpﬁoéﬁﬂqn%oatoo%?ggﬁbﬁﬁ%)?g% ac{}dnt aan'iQpeo%tlo'F% & o
P o ytg’regﬁ% ?@%«Cﬁ%ﬁﬂgg@ §91eng! Grone IPRyHES ADGTRIGH! ¢hsp Br8tBrBhec
géﬁﬁg)orbggf thaf{ afeng dtown MauPore 1S B indh ale (87 ERaMEe e & o o
P e’ pr esoAtmeRmIEe, JaNeReiNie T an Pweg%é%'ﬁéj e e, Mty *ngiﬁte'n? )

i ncl udes, 25 for exa rreth | formam d tetrahydrofuran,. etc., and the
condensing  SeHM "EIM"W%% St AnTeDe glikylens gk Whersina

di | oh I d 3-d hyt h rb
vl ochl or | d&hegyEn 'en”sIreﬁeéIwIetrn's&I?Ier{eo&%‘aﬁﬁﬁﬁé)%& hi Erper By oo ng
th d [I d t
prot edti ng 5 IIIII‘ g e SRS e ctn, ot f"xeﬁrpa@;grm &reﬁéﬁ%ﬁ&r&&ﬂﬁf

t I t hod wh b f
ot ect ed. i STREHSE BEPLRR ﬁﬂs%%ﬁeﬁcﬁr‘%ﬁ) PRSP ISP HESEEY 2t o gi ve
the d d t f t t I n thi
re:ct ?zlnrea &iglt'p %i %Cflg ncaﬁ(ﬁbﬁ%l ar&ragffgé‘esggmﬁ@%%rﬁﬁkoéﬁapl deI Zre
conmbi ned with the N-term L 10 am no group of the ami no acid or the
peptide whi cr?’ﬁegnpﬂ'rf'sg "?)Ltgfl’)? B¥frded to the canptothecin corrpound [I]

R o i A A
0 S RS B AR s AR A R B e agen
o P e B
L, e, ok AR AL LAY AR B g 1 e e
oL L% BB R AR O P dbi o 1
% N RS A B B R
careL et ST bk b PO ISR SR R haRCSRd

mannogl ucan or 2 1 JAN 2003 17.N-acetyl-de-N-sul furic hepagin, it is in
the range of 0.1 to 20 %bywe , nore preferably in the ralge of 2 to 10
% by wei ght. When dextran is aS _a pol ysaccharide i e

invention, the avergamike @ ght of t hep&ang} - Rec+A der| vative of
the present 5 invention 1s p v

in the range of 30;
nore preferably, in




the range of 60,000 to 200,000, determ ned by the GPC anal ysis. The
canpt ot hecin derivatives of the present invention thus obtained nay be
converted into a pharnmaceutically acceptable salt thereof, if necgsza‘“m 2003
The pharnmaceutically acceptable salt includes, for exanple, salts W th

an alkali netal or an alkaline earth netal (e.g. sodiumsalt, potassium
salt, calciumsalt, etc.), or salts with an amno acid (e.g. arginine salt,
lysine salt) etc.). Sone of the canptothecd n conmpounds of the fornula [I]

of the present invention are known conpounds, for exanple, conpounds

di scl osed in 15 Japanese Patent First Publication (Kokai) Nos. 279891

/1989, 222048/ 1993, 87746/ 1994, 228141 /1994 and Japanese Patent First
Publ i cati on (Kohyo) Nos. 503505 2, 502017/1993, etc. be

prepared by conventional nethods, uch as by the nethod di ed in the
foll owi ng Reaction Schene 1: 003 18 5 10 15 20 et Schene 1
R2, R, R3, | R4, ~RHEKRK,
4, ~| ~~R~ _Nv ~ ~ OR$~ N
H5C2° OH [I] wherein R~, R2, R3, R4 and R5 are the sane as deflned above,
R+, RR'", R3', R4'" and RS are the sane as Rl, Rz, R3, R4 and R5, except

t hat an anino group) a piperazing_group or a hydroxyl group in the group of
t he forgu -X~ Al km R6, whi cl®’isycontained in one of RHN ') R3', R4
and R5'Yis protected That is, m_nocar bonyl conpound i s.condensed
wi th a known pyranopquk ;& EP- 02206314 p % known as
Fri edl ander condensation'reac Organi ¢ Reac ; 37-202)
John Wley & Sons, Inc., New York ("1982)), followed by renovi t he
protecting groups fr ntthe product to give the canptothecin conpound [I1].

25 In the above profEsA oup of the fornula: -X~-A kmR6, which is 21
JAN 203 19
m n —
N
10
RE-Alkm=Xn
0 AN
¢ )
0 N

wherein X, Alk, R, 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-Alkmn~Xn,
RZ R!
3
@) AN R A
RB~Alk=Xr— ) _
20 O N R4 N
RS RS
R2 R!
o N
RS—Alkm—Xn—E )
0 N
RS

25 wherein R, R2, R3, R4 and RS are each an alkyl group, a halogen atom or a



contained in one of R~', R2', R3', R4'" and R5' nmmy be introduced after said
Fri edl ander condensati on reactl on when mis 1, and nis 1. That in the
process of the above Reaction Schene 1, a conpound of the formJIZT(JJloN 2[)03
wherein a corresponding group to a group of the formula: 5 -X~ AAkmR6 is a
hydr oxyl group (-OH) or an am no group (-NH2) is used, and condensed with
the conpound (2) by Friedl ander condensation reaction, and the resulting
condensed product is reacted with a prot eqbed am noal kanol or

hydr oxyal kanol represented by the fornula:’ "R6'-A km OH (R6' is a protected
am no group, a protected piperazino group, or a protected hydroxy group,
and 10 Alk and mare the sane as defined above) or a reactive derivative

th f tected | hali t ect | kyl

hal | de)., 1 of | REBOHY SR e oy 51 GBE TS PBaBEE Ao PEMS DRV ve ¢ he
d d toth T t 1
may Do pr epar od byNPRES TESToMeCHIelRsRE A TR e g P8 1o R O’ 20 5
10 Reaction Schenme 2 R2, Ri, R3, ~CH R4, i No2 R5, (a) Oxidizing agent

Cat al yst/ cat @®ac reduction R2. R, R3, w,O R4, i N02R$(b) R2, R~, R3.
"OR4, I NH2 RS, ane._as

, i RS'
defi ned above. &pﬁyd\,%xﬁpd rc']%zrﬁ%{mae(tg)fmf% attF'@z%“@aeW QFP‘Janea)at 5 éla@'”ﬁgent
such as_15 pyri d| ‘nl um di cl’%{) to g| kgtone compound (b), which is
furt herd subj RPRYIOXY SR ?Bd cﬁI@tq HV 1Pg9epraleBice of a suitable
catal yst such as pal | adi um carbon to give g, conpound (1 ). Wien both m
and n are 1, the group of therzﬁmw/l/a:o-X m R6) whi ch

(2) R'is a piperazinomethy! group, R2 and RS are each a hydrogen

10 atom, R3 and R4 combine to form an ethylenedioxy group:
N NH
—/
Do
0 SN
15 (3) R'is an aminomethyt group, R2 and RS are each a hydrogen

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

NH2
[KI%
0 >N

20 (4) R, R2, R4and RS are each a hydrogen atom, R3 is a 3-

aminopropyloxy group:

HZN/\/\O

/

25



20 is contained in one of RI', R, R3'", R4 and R5', may be introduced
into the conmpound (a) by reacting a conpound of the fornula (a) wherein a
corresponding group to a group of the formula: -X~-AlkmR6 is a_hydroxyl
group (-OH) or an amino group (-NH2) with a conpound of the for@u {aJAN 2003
HO Al k-R6 (Alk and R6 are the sane as defined above) or a reactive
derivative thereof (e.g. a substituted al kyl halide). 25 The canptot hecin
derivatives of the present invention and @1 21 JAN 2003 21
pharmaceutical ly acceptable salt thereof show excellent antitunor
activities against various tunors, especially they show excell ent
therapeutic effects on solid tunors such as pul nobnary cancer, uterine

cancer, ovar | Cogs e PhRRR: GRS T AR FERRFRS b
present rvenils 81 4 ARGGY AR AR ARTERLAN 8 AR

are usually used in the formof a liquid prﬁﬁpratlon (e.g. solution,
suspensi on, enulsion, etc.). The dosage € canpt ot heci n derivatives of
the present invention 10 varies a ord| o the adm ni stration nethod,
ages, weights or conditions of th S put it is usually in the range
of 0.02-50 ng/ kg/ day, nore preferably Lhé range of 0.1-10 ng/kg/day,
convert®ed into the dose of the canh YeciN” conpound [I] (when R6 is -NH2,
a hydrochl oride of the canptothecin conpound [I], and when R6 is a group of
the formula: 15 -N~NH, a hydrochl oride or di hydrochloride of the
canpt ot hecin compound a [I])~ The canptothecin derivatives of the present

i nventi on and® process for preparlng thereof are illustrated in nore

detail by the follgw n sh nst to limted
thereto.. 21 3 ANGBOOT DA ER g dﬁygﬁrﬁ%’j?gﬂygﬁ%q% IR gﬁg%& @1%
derivative of _the follow ng formul a:

CM-Dext r an~Na3'&%0: @ y- L- Phe- G y-NH (CH2)3-OO'NM | '0 5 N; O H5C2 O H

[ CM Dext ran~Na: car boxynet hyl dextranfNdgdi um salt] (1) Preparatlon of

3- (t-blUt oxycarbonyi am no) propanol 3_Ani poprepanol (6.0 g) is dissolved in
nmet hyl ene chloride (50 m), 10 and et i s added dropwise with stirring
di -t-butyl Bicarbonate (18.3 g) undg e~coo0ling. The mxture is stirred
at roomtenperature for 12 hours, and cohcentrated, and the residue is
purified by silica gel colum chromato graphy to give the title conpound

5380, 1700 Wass. i PORRCRIVE Tviadkedand o PREeS b respel BVEhGer o1

s), 1l.62-1. 72inél%'6’es @13 sgm% ésltr{ase as disclosed in the above mentioned WO

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

20 especially preferable, particularly dextran having an average molecular
weight of 20,000 to 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 originaily no carboxyl group but being



brs), 3.29 (2H, dd, J=12Hz, 6Hz), 3.66 (2H) dd, J=12Hz, 6Hz), 4.80 (1 H,
brs) (2) Preparation of 3-(t-butoxycarbonyl am no) propyl tosyl abe 20

3- (t - But oxycar bonyl am no) propanol (i 0.0 g) is dissolved in ne hl/iJ#fé 2003
chloride (100 m), and thereto are added with stirring triethylam ne (8.66
g) and tosyl chloride (16.3 g) under ice-cooling, and the reaction m xture
is stirred at roomtenperature overnight. The reaction mxture is
concentrated, and the residue is dissol veﬁzi n a mxture of water and et hyl
acetate. The 25 organic |layer is separated, washed with a saturated sodi um
chl oride sol uti on, Zz ~ ~A~ zo03 23 dried over sodiumsul fate, and
concentrated under reduced pressure. The residue is purified by silica gel

I h t hy t i the titl d (15. 37 I |1
o1 o' abRRAREY tse ca7opRyL aronpS MERLG0ES Wik S lpraed B ¢ L 555
M+Nal] +) NWVR 00 CDCl . BIMS =.1.4 H ., s 1.78-1,90 (2H ,
(2[ 45 (13H? s) ,re%?aﬂﬂg\%dz’oeéﬂ)a%‘i’,s OzT{.%Ea‘Z‘ QH,aﬁto,(f ?‘J’QBQ%YS')GVQH%S- af B%'Y%icﬁa%,
7.36 (2H, d, J=8Hz), 7.77-7.83 (2 0 (3) ,Preparatjon of
535 LB o iy BHael R SaIP o) 195aup B EoRy s B 87OHPS. 4t et r anydr o
napht hal ene 1, 5-Dihydfoxy-8-yitro-1, 2, 3, 4-tetrahydrponapht hal ene. (2. J.
o e’ Toa THE RlVsatonating revEie 4/ BaRY I gTalpS CRE B SseRt INYEIPRer o1 o
dded t i, b te (2 i val , di i odi (1.4, .
oo R AR BREET AR o bR SHs B gy
equi valent). The reaction mxture.,is stirred at 50C for 24 hours, and
Ty et s adiminG Daiarael et ik 3 e RaSuh GREdRANAIGWEBBY, ot od
aqueous sodi um chl orjde sol ution, aand dri eﬁ g}é}gr sodi um sul fate. The
residue i s pufePiaaig bﬁ@gﬁﬂ@éo@ﬂm@oﬂ?%ﬁfé 06 AYEERNYA BFRHRSOIGhe PrEdEct by | e

conpound (3.05 as pal e yel |l ow 20 anor phous powder. Yield: 87 IR
(Neat): v max@ ﬁg%b@‘yégeo lkflbé@ul%ss: mz = 384 ([ MFNHA] +) . NWVR (300 Mz,

CDC13): BTMs = 1.3 9H, ., 1.57-1.90 (fiH, 2.52 25 2.71.(2H, , 3.11
(2H, é J=6Hz), 4. (G‘;M! rsf{O,letm?ﬁ'ye oy s'grbp%@(%,a aﬁ-w,l g@t@wjﬁ'éﬂae $00
24 (1 t, J=5.5 6.96 (1. H d, J= ,.7.68 (1 H, .d, J=9 (4

PreE)ar i on oﬁ“es‘lﬁ%é% atﬂﬂ%%@%ﬂ@?@ﬁ?%@?‘g@g%? f golyisar -%r,'éf, é'!al

t et rahyd ht h -1- ] .

5-e[ 3 (yt  But %@ﬁbgﬂﬁﬁrﬁn}aﬁ&pa%ﬂyv'&wp Prig erapehed chain glkyl @rospa_tetra 5

hyd ht hal 46 i S, di d i t hyl hl or i 110 m),
D oo e iSO EELR, B b R B 01
di chl h 1.5 ival ent), th 1 Xt ' fl . Aft th
e e OTEh) oS e BB L oot o
terial filtrati th d of ite. The filtrat
AR R e SIS

chromat ography to gjve the title conpound (1.87 as a col orl ess powder.
M p. 7%_37(;'0 Preferadle’ mp ( 9) D

In the present invention, the polysaccharide having carboxyl groups is
preferably a carboxymethylated dextran or pullulan.
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 carboxyalky! groups per a sugar residue,

i.e. expressed by the following equation.

Number of carboxyalky! 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



Yield: 76 IR (Melt): v max~m ~ = 3550, 1700 15 Mass: nmiz = 382 ([ MrNH4] +)
NVMR (300 MHz, CDCI3): BTMS = 1.44 (9H, s), 2.02-2.20 (4H, m) 2.68 2.73
(2H, m, 2.92 (2H, t, J=6Hz), 3.36 (2H, q, J=6.5Hz), 4.12 (2H, t J-gﬁz?
478 (1 H brs). 6.95 (1 H d, J=9Hz), 7.39 (1 H d. J=0Hz) (5) PregAlatiln
of 8-am no-5-[3'-(t-butoxycarbonyl am no) propyl oxy] 20

1, 2,3, 4-tetrahydronapht hal en- 1- one
5-[3'-(t-ButoxycarbonyIanino)propyloxy]-&ryitro-1,2,3,4-tetrahydro
napht hal en-1-one (3.55 g) is dissolved in ethanol (160 m ), and thereto is
added 10 % pal | adi um carbon (420 ng). The m xture is stirred under hydrogen
at nosphere for 1.5 hour, and the catalyst is renoved by filtration. 25 The

filtrate i td d th d fied b il ol
D L Do oSUBSTEROR bt Ve bgst b e Hrureec i emacy ey igorhe. o
yel l ow oil. I}%&Lg 112 115C Yield: 83 IR (Nujol): v maxm ~ = 3440, 3340,

1700, 1650 5 = 335 ([ MFH +) NMR (300 |sz CDCI 3): STMB= 1.45 (9H
s), 1.92-2.67 (4H 2.87

q, J=6.5Hz), 3. 94"\"5% the p '¥g¢%ha’ﬁ’e£§§%®” HP§3 ”@fr ’Bé'@'}%q %’%)anégﬂs (1
To ([j3 J(tg HELPZ)& %85%9 F%%{ﬁ(!g@n% l‘;ﬁge@dhg rc]ie%ree of substitution

trinmethyl 20S L

8" A g 5 31 ew%&@%ﬁ*s&wf‘eéﬂ?'ﬁ&e&%w f substitation is in.therRang &f §-3 to
napht hal en-1-one (2.03 g) is dissolved in ethanol (85 m ), and thereto are
added (4S)- 08é1d| hydr o- 4- et hyl - 4- hydr oxy- 1 H-pyrano[3 4-f]indolidine

3,6,10(4 trione (800 and toluen quo 58 and the 15
e et P e boiiSaedariRp s Hhithe ang:atk Sl he ?&d&@%&%@w  he

m xture is c ncen rate red ced pressure,.to.reno vent, and
the resul t nShffr@e bk Sikstieh et Se B SaslGioR AR B et B sohy o
give the title oun pale

(decomposed) PRIER FG’QQBQ?P“F@‘{%}LBW'SW e 380 Bton D150 1aan

1655, 1%)620 MBss: rgesmes, itis ggserlﬁqal )that the polysaccharide of the present invention

should have at least one carboxyalkyl 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 94/19376.

The amino acid which intervenes between a camptothecin compound

[I] and a polysaccharide having carboxyl 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, etc., and includes, for example, glycine, a-alanine, p-
alanine, valine, leucine, isoleucine, serine, threonine, cysteine, methionine,

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



NMR (300 MHz, CDC13): BTnns = 1.03 (3H,, t, J=7.5Hz), 1.45 (9H, s), 1.82
2.18 (6H, m, 3.06-3.13 (4H, m, 3.41 (2H, q, J=6Hz), 3.79 (1 ?13),”4 %
(2H, t, 25 J=6Hz), 4.9 (1 H br), 516 (2H, s), 5.30 (1 H d, —16!% ,2 W75
(1 H d, J=lI 6Hz), 2 1 JAS! ~0~3 26 7.51 (1 H, d, J=9Hz), 7.61 (1 H, s),
8.06 (1 H d, J=9Hz) (7) Preparation of

10- (3' - am nopropyl oxy)-7,9-tri nmet hyl ene-(20S) canpt ot heci n hydrochl ori de
10-[ 3' - (t - But oxycar bonyl am no) pr opyl oxyj Y 9-trinet hyl ene-(20S) 5
canptothecin (836 ng) is suspended in di oxgne (30 M), and thereto is added
dropwise with stirring a 18 % hydrochloric acid in dioxane (15 m ) under

i cecooling. The reaction mxture is stirred at roomtenperature, and after
the reaction i s conpleted, isopropyl ether s added to the reaction

m xture) and SHFIPRATYRRRNAR RiCHNE AR KHOXYRIQHRE | AT PRIy HE 8Bl £raMINGri on,
washed with ether, 10 and dried under reduced pressure. The yell ow powder

t hus obt ai necc3PEOIGiASIBI&ed in water, and |yophilized to give the title
conmpound (620 ng) as a yellow powder. Mp.: >194C (deconposed) Yjeld: 84 15
IR (Nujol): v maxmhe Beptidgot fwspregagtinvanion-ingisdey Rertdes) daned 1o Rz,
ds-DVSO): BTnns = 0.98 (3H, t, J=7,5Hz), 1.81-1.94 (2H, , 1.97-2.15 (4H,
m, 3.01-3. 14888 afﬁlﬁ‘,o é@'?& Qrzgp.gpttd:esfz_‘%wrpgj:prn\p_ogg% ﬂlt‘ers‘;l‘),anaarﬁ@o(@“r‘és &,
7.28 (1 H s}, 7.71 f(1 H d, J=9.5Hz), 7.95-8.08 (3H, brs), 8.03 (1 H d,
20 J=9.%Hz) (tb)e rarephingtGhain Brereof. For example, a dicarboxylic acid such as

10-[3' - (t-butoxycarbonyl gl ycyl gl ycyl - L- phenyl al anyl .
gl ycyl ami no) p?‘-t?ﬁjﬂ'%ﬁﬂd}/?, @aW'i‘?réE“Fﬁ//Pé hylony '%’H"ﬁ%t%’t%@@' §uch as ethylene-
10- (3" - Am nopropyl oxy}-7, 9-tri nmet hyl ene- ( 2026-;ar}pt ot heci n hydrochl ori de
(158 ng) and YVeddpRYEyistimifiednidde phithenpgrt i 96 theterminis obthe i rri ng
in DM (5 m), and thereto is added a, sol_uti‘on of t-butoxycarbonyl
J~t -~ 20~~ 27 RERIER haRyBesidaseia BINGinG gjte el the Reptigleng)ain te the carboxyl
N- hydr oxysucci ni mde (143 ng) in dry DI\/F§S8 m ), and further added thereto
wi th stirringdreupsciithe palysacshissisecisually statsrpuingdiitermines ) dhe eePBAe de
(183 ng& under ice-cooling. The mxture is stirred at roomtenperature for
16 hout®. Af t&hain faropghacidamide Bogdsp VR Basic aminqaeid € -$dveiBhexisted
under reduced pressure to renove the solvent, and the resulting residue is
purified by sinithepegiifechrinmine Rinslirg sie 9HE peptife ehainenay bedeyersssumd
(285 ng) as a pale yellow powder. Yield: Quantitative IR (Nujol): v maxim1l
= 3290, 1660 q‘odms%f? engrpine gieyP(qfNpeRasioRmRINcsaedWwith ¢ 3& grogpsafa 1 02
(3H, t, J=7.5Hz)) 1.43 (9H, s), 1.85 , _ ,

polysaccharide, and binding an a—amino group with the C-terminus of the

~ o~

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 2to 5
peptide chains. Suitable examples of the peptide chain are —Gly-Giy-L- or D-
Phe~-Gly—, ~Gly—Gly—, -Gly-Gly-Gly—, —Gly-Gly—-Gly=-Gly—, —Gly-Gly—-Giy—
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 carboxy!
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—,



1.94 (2H, m), 2.02-2.10 (4H, n), 2.97-3.05 (5H, n), 3.23 (1 H, dd, J=14Hz,
5Hz), 3.49 (2H, g, J=6.5Hz), 3.60-3.80 (6H, m), 4.20 (1 H, t, J=fiHz),
4.50-4.56 (1 H, m), 5.11 (2H, s), 5.29 (1 H, d, J=16.5Hz), 5.71 (1 H, d,

J=16.5Hz), 5.85 (1 H, 15 brt), 7.08 (1 H, n)) 7.18-7.27 (5H, rr) ?35"%@ @03
d, J=7Hz), 7.52 (1 H d, J=9.5Hz), 7.58 (1 H s), 7.71 (1 H,

d, J=9.5Hz) (9) Preparation of

10- (3" - (gl ycyi gl ycyl - L- phenyl al anyl gl ycylpgn no) pr opyl oxy] -7, 9-tri nmet hyl ene-
(20S) - canpt ot heci n hydrochl ori de

10-[ 3' - (t - But oxycar bonyl gl ycyl gl ycyl - L- phenyl al anyl gl ycyl am no) 20

propyl oxy}-7,9-trinmethyl ene-(20S)-canptothecin (273 ng) is dissolved in

dioxane(lom d thereto i s adde opwi se with stirring 18 %

hydr ochl ori c'é%‘b’dgr GlyoRlymeandrs- n?')SLI%& cwﬁ"ce cooling. The react(l)on
mxture is stirred at roomtenperature, ter the reaction is

conpl eted, to the MeEAPRIOREC GSH@%‘@&%&&F REEPRAT INYRIAION Ay Syallyds rred,
and the precipitated powder .is 25 collect by filtration, washed

ether, and drﬂréﬂai‘?ﬁo@f CoBIe s s&gpunc Hiath smamae-208 orrPeeidow.
pomder t hus is dissglved in and I h|||zed t e the
Prile compouldigwas Ifd?aa@@aﬁxﬁ PokEpbihg bolpacehss 4@%%&8%9/&) Viel d
83 5 IR (Nuj ol v maximl = 3190, 1745, 1650 Mass: mz = 780 ([MCI]+) NWR
(300 M, ds%%?m-: BTMS= p, 89 (3H, t, J=7Hz), 1.26-1.32 (2H rr), 1.86-2.04

6H, 2.79 (1 d, J= 3.36 (2H,

gr), 3m)54 3. 88 (6H ﬁﬁe ’%acétf)’”(Weﬁ%émpouﬁdﬁfﬂgaéw?"I’IO a§id a5 g g (10

R T

8.35 (1 t, 6Hz 8 J=5. 5Hz

canpt (()t hlt;?n n fmwhd Iﬁ b'aﬁdavﬁmﬂ;*e 5‘3%?5*\*83? aar%@awbgroyneofaaabeﬁ ing ae'gss

d d t luble h | d 15

lé%[ ;SSQyF“Z;eo;pIs“sa Beside thﬁvéﬁrﬁa%gém'y G\&I’wgﬁéﬁ t I‘fBrnTwEIaeIIiv;“@ﬂ? as
e an 0] ve e sSire ca eriya ive e CO ensatl on

Feact B 15 derogpad i Rmbiedod e Cherpinal faray RGP olien azang

I’S‘&?LCEFLI‘PLEac? 558?%@9‘ e Totckigh ReTRATHE. s %P%%%Ihéa%a%%? §Toaraeet) o
t f t i [ t t f th

canpt ot heci n II&‘E#S@I&%E@%Sf‘aﬁra@ﬁﬁbfﬁﬁ?ﬁarvﬁ”mé high RN} PaBEBa) i s

di ssol ved in vvat 0 ni andtheret0|§ a% }
stirring, 10-[iB' sa((gp qu ds| QnBRIRL Ponds, Tor exampe the N- termlnal amino

I | - of I 7, 9-1 th 20 h hydro 25
chi ot i de. | 50 P ot S ATERR G0 58 PIOIGCISEL R EORY ST FOiRIH L (3
2 ~ JAN 200 29 t 3- et hyl bodi dr.ochl de (1.5
9). dutd ng mtpeﬁ' 6 Iaq""%’f’atﬂ‘éﬁcroﬁ%vq@ uf;eéra%a%rgf’ne'e%mr R S
N hydrochloric _acid. The rre at a tenperature elo 10C for
two hours, arff® %‘”Bﬁ'&?ﬁ?&‘éa% H%raé‘éffP'P KGR BrPHRS v %ﬁa@e GPEYe 58um

RERheil 4L G r'f'fﬁﬁ'aétir‘ﬁﬁa%ﬁ%‘%ﬁgfqé@“s or

Laboratori es, Inc %‘l b ﬁ’ t| olns cont al nbog t he ges ired c ound a

conbi ned (30 FHYPERELY wveeseny 94Bapang YoM °’§Y&&|’E‘Pﬂ B'HI’d%C

solution (1.2 the m xture i.s uredlnoetha 150

ot eci pi tat oo aitb o RRAEg Fpte S SaaRETcE, kol Sxambls, a lower Aldr grolp
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, dimethylformamide, tetrahydrofuran, etc., and the condensing



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 ﬂug?&nzmm
(0.4 M), and the mxture is added with stirring to ethanol (80 ) e
precipitates are collected by centrifugation, washed with the solvent, and
dried under reduced pressure to give the desired canptothecin derivative
(415 ng). The content of 10-(3" 15
aninopropyloxy)-7,9-trinethylene-(ZOS)-caqmgothecin hydrochl ori de (the
conpound 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
the anal ysis by gel perneation chronmatography (GPC), the average nol ecul ar

wei ght of the desired canptothecin derivative is 160,000, and the degree of
20 di stributi 88ePMRCMILS; rle@mpleoamvﬁo ﬁ§Y'F6FbQé@'%aN§1démeWUS\WL

(manufactured b 0S0 td), 0.2 hosphat.e buffer (pH 7.0) 2 ~ JAN 203
30 Examlhe 22pd%’@a?‘émyi‘?ﬁ%f)d'E’HEMC'SYF&PgﬂRES?ne'@eri vative of the follow ng
formula: 5 n Cv-De Eran~Na-Gy¢G -L-Phe-Gy-NNCH2 OOO (1 t) Preparation
of 7-(4 - (1 - but oxydBF SSRGS GITEPYNT D\ RIRA3PY Ay combining the

| ycyl ) pi perazi no) net hyl - 10, 11- et hyl enedi oxy-( 20S) - canpt ot hecin 10 The
LD e oGO mabantl] AR B ATROLAGH of R REE. BT S PaEng neRsA8cEns. ( 5)

as a yell ow powder from 7-pi perazi nonet hyl -10, 11- et hyl ene ,
di oxy- (20S) - c SRHPPHRE AMIMY GF hPbR | GELPYE IR tRATaTPoLRK 8:3pEuPBERRAI- gl ycy!
0 P AT At TS e A Sy Lol LSS )
8Tnns = p,gg (3H, t, J=7.5Hz), 1.37 (9H, s), 1.85-2.1 (2H, n), 2.3-2.6 (4H,
m, 2.75 (1 Hreagted ywithapolysaesharidesnaying £afpoxy grouasq e give esirgd3- 3. 6
(1 41 (3 i et BioBu b it (ol s s 4T
11 ) ot Yahlnbisn Bt Shapheiivbiod el
e
o b RS P g L
phenyl al anyl gl yeyl ol per gzl ngy trﬁ%tchgéiﬁt%?ﬁelc}ﬁ e plo%rr]\%dvivt%)c(:x_ié %Posc}uced by
combining the compound [I] with an amino acid or a peptide, 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 a suitable solvent. The
solvent includes, for example, water, ethanol, dimethylformamide, or a mixture
thereof, and the condensing agent includes, for exampie, 1-(3-dimethylamino-
propyl)-3-ethylcarbodiimide hydrochlioride, 2-ethyloxy-1-ethyloxycarbonyl-1,2-
dihydroquinoline, etc.

20 in the camptothecin 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 [I] in the camptothecin
derivative of the present invention is preferably in the following range.

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



canptothecin (478 ng). Mp. 237-239C (deconposed) 5 IR (Nujol): v maxm1
3250, 1745, 1655 Mass: niz = 823 ([MCl]+) NWR (300 MHz, ds-DMSO : 8T""s
0.88 (3H, t, J=7Hz), 1.8-1.99 (2H, m, 2.79 (1 H dd, J=l4Hz, ICEIZ‘],J@(%a
(1 H dd, J=l4Hz, 4Hz), 3.1-4.3 (16H m, 4.47 (4H) s), 4.55-4.70 (1 H, n9
5.44 (2H, s), 5.67 (2H, s), 7.15-7.32 (6H, m, 10 7.65 (1 H, s), 8.05 (1 H,
s), 8.05-8.20 (3H, br), 829 (1 H br)) 839 (1 H d, J=8.5Hz), 8.57 (1 H,
t, J=5.5Hz) (3) Preparation of the canpta ./heci n derivative CM Dextran
sodiumsalt (CMdegree; 0.5) (1.2 g) and 7-(4'-(glycyl

gl ycyl - L- phenyl al anyl gl ycyl ) pi per azi no) net hyl - 10, 11- et hyl enedi oxy- (20S) 15
canpt ot heci n hydrochloride (168 ng) are treated in the sanme manner as in

Ex | 1-(1Q) t i t he desi tothecin derivati 798

Cuapl o 1(10) L, 0Ly, L desiied cAmLGihecka 880 VEHAYS, LSO oe®
7- pi perazi nonet hyl -10, 11- et hyl enedi 0S) - canpt ot heci n hydrochloride in
t he desired (Pé‘?%ﬁﬂl}ﬁgb&\? '@@QF\PS& ‘Pe%%% %YY‘;Q’E%i ch is calculated on the

basi s of the absorbance at 380 nm 20 According tq the analysis by gel

per neat i on chr onat¥eehpRYIrATITYISed A8 ARYYEIENFHCEdN ItAe PRRSYRINNtARe the
desired canptothecin derivative is 169,000, and the degr of distribution
(Wi hh) is 1aysragemaiacHaTovsiht ebeAMpGReCIERenyalE of fenBresehti cd by
Toso, Ltd), Q. 2M_pho_sphafte buffer (pH 7.0 21 JAtd 203 32 Exanple 3
Prepar & i on ofvakiendsrreieraRlyimtherangs: 9620,890 ¢80P0 merg Rrsferably; in

CM Dextran.Na-@y-dy-L-Phe-Gy-NHCH O Q5 L,LOON~~"OHC2 OH (1)
Preparat i on dhe 18794 L 82,065 fe 2004100, geirsyinsd by She GRI @npisiany |

gl ycyl ) am nonet hyl - 10, 11- et hyl enedi oxy- (20S) - canpt ot hecin 10 The title
conpound (232 ng) NN GHRRIoRArin definativesnel thamreserisnventiomtiusecttaied as a
yel | ow powder from 7-ani nonet Pﬁyjl -10, 11- et hﬁ” enedi oxy (20S) - canpt ot hecin
hydr ochl or i déN@¥ D8 cRpyeded Into,Phanmasavtiaaily gFcRRIADIe salt thereof, it

gl ycyl - L- phenyl al an Igll ci ne (2 equi Yal ents). Yield: 58 15 IR (Nujol): v
max~m ~ = 328%Ce3Fy. iés@h eutical ka@@pt%tp'mlwcmm %@N@H}Q'ed%a'tavsq:

U0 by el e e . o B, B 1

salt, calcium salt, etc.), or salts with an amino acid (e.g. arginine salt, lysine

salt, etc.).
Some of the camptothecin compounds of the formula [I] of the present
invention are known compounds, for example, compounds disclosed in
15 Japanese Patent First Publication (Kokai) Nos. 279891/1989, 222048/1993,
87746/1994, 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

1:



3.4-3.8 (4H, m), 4.34-4.50 (1 H m, 4.42 (4H, s), 4.66-4.82 (2H, m, 5.42
(4H, 20 brs), 6.50 (1 H, s), 6.98 (1 H, t) J=6Hz), 7.12-7.28 (5H, m, 7.26
(1 H s)) 7.56 (1 H s), 7.80 (1 H s), 7.912 (1 H, br), 8.14 (1ér1 j
J=7.5Hz), 8.32 (2H t, J=7.5Hz), 8.58 (1 H m (2) Preparation AN 2003
7-N- (gl ycyl gl ycyl - L- phenyl al anyl gi ycyl ) am nonet hyl 10, 11- et hyl enedi oxy- (20S)
-canpt ot heci n hydrochloride 25 The title conpound (164 ng) is obtained in
the sane manner as in 21 JAN Z003 33 Exﬁgple 1-(9) as a yell ow powder
from
7-N- (t-but oxycar bonyl gl ycyl gl ycyi - Lphenyl al anyl gl ycyl ) am nonet hyl - 10, 11-eth
yl enedi oxy- (20S) - canptot hecin (203 ng). Mp. >211 C (deconposed) 5 IR
(Nujol): v ax~m_~ = 3220, 1745, 1655 Mass: nmlz = 754 ([MCl]+) NWR (300
MHz, ds- Dlvsq“—ééi@ﬂém—e@?—%é(w, t, J=7Hz), 1.80-1.93 (2H, m), 2.77 (1 H,
dd, J=l4Hz, 1 OHz), 3.00 (1 H, dd, J=l4Hz, 4Hz)) 3.6-4.55 (7H, m, 4.42
(4H, s), 4.65-4.85 (2H, #LS 42 (ZFD s), 45 (2H, s), 7.13-7.26 (5H, 10
m, 7.27 (1 H s),.#. S%R(l 7.83 (1 s), 8.03-8.16 (3H, br),
8.34-8.40 (2H m, Res r)Q(3) Preparation of the
canpt ot hecin derivat i Dext ran sogl degﬂEE::nDB) (772 m is
di ssol ved i n wat erR{ ‘ I (25 m). The m xture
@ eiqed

is stirred under icel5 g®oling, and theret
7- N-(gl5ycyl gl ycyl - L- phen%x/)l al anyl gl ycyl )am n
met hyl - 10, 11- et hyl enedl&) y-(20S) - canpt ot he&/n hydrochl ori de (106 ng) and
2- et hoxy- 1- et hoxycar bonyl -1, 2- di hydroqui none (1.57 g). The mxture is
react ed overnight, andgded into @ hanol (450 M) to give the
precipitates) whighy arg_furlther_trghated_in the sane manner as in Exanple
1-(10) to give the 28 '
yel | ow powder . The CQ ‘
7- am nonet hyl - o, Rt ' i , xca@pt ot heci n hydrochloride in the
desired canpt ot heC| n degS'vative is ich is calculated on the basis
of the absorbance at 375 nm Accordi®i¢ t6 the anal ysis by gel perneation
chr omiloogr aphy (GPC), the avédlage nol ecul ar wei ght of the 25 desired
canpt ot hecin derivative is 165,000, and the degree of distribution 21
JAN 2003 34 (Mwv M) is 1, 4Q,, Condi t ons for GPC anal ysis: (A000SVWKL
(manuf actured by Toso, , 0.2M It osphate buffer (pH 7.0) Exanple 4 5
Preparation of 10-R3_-a8_NeplgpW,axy )-carrptothecin hydro chloride: (1
) Preparation of 5-[3 @% i no) propyl oxy] - 2-ni trobenz

al dehyde di et hyl Aeer - Y 9 -~.o.- dehyde di met hyl acetal (3.0
g) is dissolved in'10 d d\lrrethylforna g de” (50 m ), and thereto are added
sodi um i odi de (3.15 Q) )RPpot assi um de-aJ-IO%onﬁtPé (1.93 g) and

3- (t-but oxycar bonyl am no) pro tosylate (6.95 g). The m xture is stirred
at 50¢% or three hours, and E’éol ed to roomtenperature. The m xture is

extracted with ethy etat t he extract Safur ted
aqueous sodi Q{ﬁqndé.,?@ g% ﬁ? ?Ba%sa?fﬁ E?.Séme&ﬁeaeﬁ%@%?ﬁ\tﬁn%m ?{e
resultant is co ntr t ed under ] QU?‘% res e to rﬁr’ere t he sol vent and
the residue iA0GYE A¢ e SAME SR, F HE, except that an amino group, a

piperazino group or a hydroxyl group in the group of the formula:

—X,—Alk,—R8, which is contained in one of R", R2, R¥, R4 and RS’ 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 [I].

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



chromat ography to give the title conmpound (5.22 g) as a pale yeIIow oil.
Yield: Quantitative IR (Neat): v maxm ~ = 3360, 1710 20 Mass: %\?‘l
([M+Na] +) NNR (300 MHz, CDC13): 8TAAs = 1.44 (9H, s), 2.02 (2H, q2|_1nlJ 2003
J=6Hz)) 3.33 (2H, dd) J=13Hz, 6Hz), 3.44 (6H, s), 4.11 (2H t, J=6Hz), 4.7
(1 H brs), 6.01 (1 H s), 6.90 (1 H dd, J=9Hz, 3Hz), 7.29 (1 H d,
J=3Hz), 7.97 (1 H d, J=9Hz) 25 (2) Preparation of

10-[ 3" - (t-but oxycar bonyl am no) pr opyl oxy] -QgOS) 2 1 JAN 2003 35

canptot hecin 5-[3' -(t-Butoxycarbonyl am no) propyl oxy] - 2- ni tr obenzal dehyde

di methyl acetal (1270 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

09T 7R kol P R A Y A R e

P el RGeSl RS 1380, MR LoLveree e
O T T e S e
R L e

M+ NVR 9
(! H]O%(ZH ﬁ%—ﬂémﬁﬂff ﬁhvﬁwnye@yps@ﬁkOém?mlao 9@%&%3*%8 uge 2H)5H§)

ZFB’ 5y 5. ooand Sendarses fhnaie cmpsling () By Fidanasr conteRsaibR reaction,
82352 (1 L 43 zggd.gdjqzd SC.Ig ngﬁgﬁgrzngpécg{%gyct is regcteg wn?lz a pggro(t)egctéd1 ammoalkangf_'Z)

TG éxﬁﬁpﬂ@sﬁ@ﬁwaﬁ B0l e tosele ﬁn&'kﬁﬁ% (R 552 PhRjpotes

di ssolved in dry di oxane-et hano m ture is 25
added with stfl Yn%groy@ %mg;mpﬁwr%z'aeiw%m G % RIRtectes ot deaup, Ena
i ce- co%l ng.

1.
6
(
J

Alk and areztge sam6e as defined above) or a reactive derivative thereof (e.g.
a protected aminoalky! halide, a protected hydroxyalkyl halide), followed by
removing the protecting groups therefrom to give the desired camptothecin
compound [I].

The starting aminocarbonyt compound (1) may be prepared by the

15 following Reaction Scheme 2:



The reaction mxture is stirred at roomtenperature, and thereto is added

i sopropyl ether (10 m). The precipitated powder is collected by
filtration, and washed to give the title conpound (339 ng) as a yell ow
powder. M p. 214-218C (deconposed) 5 IR (Nujol): v maxi mt 3470% BN 2003
1745 Mass: mz = 422 ([MC]+) NWR (300 MHz, ds-DWMSO): 8T""5 0.89 (3H, t,
J=7.5Hz), 1.80-1.95 (2H, m, 2.10-2.22 (2H, m, 2.96-3.10 (2H, , 4.27
(2H, t, J=6Hz), 5.25 (2H, s), 5.42 (2H, 5%0 7.29 (1 H s), 7.49- 7 55 (2H,
m, 808 (1 H d, J=1 OHz), 8.19 (3H, brs 10 8.54 (1 H s) Exanmple 5
Preparation of 10-[3'-(glycyl-glycyl-L-phenylal anyl -gl ycyl am no) propyl

oxy] - (20S) - canpt ot heci n hydrochloride: (1 ) Preparation of

10-[3' - (t-butoxycarh WI -glycyl -gl ycyl - L- phenyl al anyl 15

gl ycyl ami no) M canpt ot heci n

10- (3' - Am nopr opyl oxy) - (20S) - canpt ot heci n hydrochl oride (325 ng) is

di ssolved in dry dirnetQyl formanm de (10 nl)) and thereto afeqadded with

stirring N hydroxysycm ide (4 equivalents), diiso | am ne (2
equi val ents), N-t-Butg ! - gl Qwinznggyﬂgynt L- ph JHyci ne (2 20
equi val ents) and 1- (3 et hyT ami no'p'r-o'py-l—)—S—et-hyl car bo i de "hydr o

chloride (4 equi vah€r X NG £ is stirred
at room tenperature oveggi ght and concentrated under re(';l:%med pressure to
renove &t he sol vent. The residue is purified by silica gel colum

chromat ography to quantitatively give the title conpound (597 ng) as a

yel | ow powder. 25 IR (N@ol): v maxim1l = 3290, 1750, 16609) ~ 1 ,~1~9~
~0~~ 37 Mass: mz = 840 {[MH—I] +) NWR (300 MHz, ds-DMBO): STMS = O,gg (3H,
t, J=7THz), 1.36(9H, s), 1.8 2.04 (4H, m, 2.72-2.84 (1 H m, 3.00-3.12 (1

H ), 3.24-3.36 (2H, n), 3.50 3.80 (6H, ), 4% %)H, . J=6H), 4.44-4.54
1 H, 5.24 (2H, 5 6.50 (1 6. 99 t)
S:6Hz),m)7. PR (ﬁ%ta'ﬁtfé%'%wﬁﬁu# s), F(3§3- 255N 1 H r‘r),( 7.50 (1 H)

s), 7.88-7.96 (1 H m, 807 (1IH d, J= QFE)
s) (2), Preparation of R4

10-[31 gl ycyl - gl ycyl - L- phenyl al anyl - glycylanlnagpropyloxy] (20S) - canpt ot he
ci n hydrochl oride 10 R

10-[ 3" - (t - But oxycar bonyl - gl ycyl - gl ycyl - L- phenyl al anyl - gl ycyi am no)

propyl oxy] -{20S)-canptothecin (580 ng) is treat@d in the same manner as in

Exanple 4-(3) to give the title conpound (438 ng) as a yellom/pomder.

\1/;213?1: 125250 Riherain &99&2(&30% GRPAY S RS Al dehn BT -~ = 3190,

The hydroxyl compound (a) is treated with an oxidizing agent such as

-8. 6 (2H m, 8.51 (1 H,

15 pyridinium dichromate to 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,,—R¢, which
is contained in one of R", R2, R¥, R4 and RS, 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,,—R® is a hydroxy!
group (=OH) or an amino group (=NH,) with a 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



Mass: mz = 740 ([MCI]+) NWR (300 MHz, ds-DMSO): 8Tnns= 0.98 (3H, t,
J=7Hz), 1.80-2.03 (4H m, 2.79 (1 H, dd, J=I4Hz) 1 OHz), 3.05 (1 H, dd,
J=14Hz, 5Hz), 3.2-3.5 (2H, m, 3.52-3.62 (2H, m) 3.62-3.83 (4H, r]i) 4. Eﬁ
(2H, t, J=6Hz), 4.48-4.58 (1 H n), 20 5.25 (2H, s), 5.42 {2H <3, dNN% 3
H, brs), 7.13-7.26 (5H, m), 7.28 (1 H, s), 7.49 7.55 (1 H m), 7.50 (1 H,
s, J=9.5Hz), 7.93 (1 H, t, J=6Hz), 8.0-8.14 (4H m, 8.32 8.41 (2H, m,
8.51 (1 H s), 856 (1 H t, J=5. 5Hz) B 1~~N 2~~3 38 Exanple 6
Preparation of the canptothecin derivative'of the fol |l ow ng formul a:
CM-Dextran. Na-d y-d y-L-Phe-@y-NH (CH2)3-O0s 5 12 4 N3\ | ~ OHC2 OH
CM Dextran sodiumsalt (CM degree; 0.5) (513 ng) is dissolved in water (50
m ), and thereto are added with stirring 10- éS' -(glycyl -glycyl -L-phenyl
al anyl - gl ycyIPARFMEFpYtRalY BegEPERissal dherest B @Wrﬁwﬁeﬂbwwmé aciyligg) and
10 1-(3-di met hyl am nopropyl ) - 3-et hyl carbodi i m de hydrochl ori de 5 é 54 ),
duri ng whi ch agRESS YRERAUS difpafsatsPacialy et shew £xce tBe@Peube| ﬁ)@“ The
m xture is stirred for two hours at a butch tenperature of bel ow 10C,
during whi ch Scl@ tyRolasueh 8F PURBONRNYtGANSET SUtRERE CRNCRL yagap CeNGRE Preasiy
hydrochl oric acid. The reaction mxture is purified by ion-exchange col um
chromato 15 §PREAY JeattRintestinakgancas<large hawel pangen QasticiCanEes CRad)
Laboratori es, Inca_). The fractions containing the desired conpound are
conbi n&d, filteredhefaMpiothemin derivativas olthadegest IRYANON 3R apr eci pi t at es
are collected by centrifugation, washed, and dried under reduced pressure
to give a palPbay@acevligaiaacertaniesall tharef age prefecably adspipnistared
10- (3' - am nopr opyl oxy) 20 (20S)-canptothecin hydrochloride in the desired
canpt ot heci n R@éﬁmtﬁéﬁl'f;’v(@-@-sntzavﬁswﬁﬁlﬁlﬁctlgnhéiln@uﬂf&tlﬁﬂlaﬁh usgg inaRe foret of Ae
absorbance at 380 nm According to the analysis by gel perneation
chr omat ogr apHu{dEPEparatin e rRielion|SeSaPASIONe PE1ISION. €the. desired
canptot hecin derivative is 179,000, and the degree of distribution (Mv M)
is 1.42. 25 Condi tlinendogage driteHnaapisthecincdetvdives gfiaa presenirievemnivnToso,
2 ~ ,f~ ~~~~ 2~~3 39 Ltd), 0.2M phosphate buffer (pH 7.0) Exanple 7
Prepar'& i on oRrieRRCERIFING N e adminisiratian, medhod, rrgeso Wedglith @ricenatiioas of
CM-Dextran~Na-G y-d ty L-Phe-Ay-NH5 CH3 F O

the patienfs, 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 [I}, and when Rfis a group of the formula:
15 —N\/:\/NH, a hydrochloride or dihydrochloride of the camptothecin compound
(1)).
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 thereto.



(1) Preparation of (9S}-1-(t-butoxycarbonylglycylglyclyl-L-phenylal anyl 10
gl ycyl am no) - 9- et hyl - 5-fl uor o- 2, 3- di hydr o- 9- hydr oxy-4-net hyl -1 H, 12H benzo
[ de] pyrano[ 3',4': 6, 7]indolidino[1, 2-b]quinoline-10, 13[ 9H, 15H] - di nF J@ﬁ 3
title conpound (247 ng) is obtained in the sane manner as in Exa?‘p -(@ﬁ
as a pal e yell ow anorphous solid from (9S)-1-am no-9-ethyl -

fluoro-2, 3-di hydro- 9- hydroxy-4-nmethyl -1 H 12H benzo[ de] pyrano[3',4':6,7] 15
i ndol i di no[ 1, 2- b] qui nol i ne- 10, 13[ 9H, 15H] »&i one hydrochl ori de (166 ng) and t
but oxycar bonyl gl ycyl gl ycl yl - L- phenyl al anyTgl yci ne (2 equi val ents). Yield:
82 IR (Nujol): v max~m~ = 3290, 1710, 1655 Mass: mz = 854 ([MrH +) 20 NWR
(300 MHz, ds- DIVBO) bTI\/B = p,g7 (3H, t, J=7Hz), 1.37 (9H, s), 1.8 1.95 (2H,
n),20523 ,242(3Hs)25285(2Hn)2931(1Hn)
31534(2H—ﬁ§ﬂ9—53—538(6Hrr)44455(1H ,526(2H)s)542
(2H, s), 5.55-5.6 .3

(5H. ). 7. 32 (1 ré%&@n §it*t91°ﬂ“$’é’tﬁ%“'ifeﬁ¥?‘g"eiggmf @@br"i"%hz’gﬁ“'as 1-8. 2
T oD Al TS 01, 0

et hyl - 5-fl uoro-2, 3-di hydr o- 9- hydr oxy-4-net hyl -1 | benzo[ de] pyr ano
[3'",4":6,7]indol i di no[ 1, 2- b] qui nol i ne- 10, 13[ 9H) Ny g e
conmpound (193 ny) is obtained in the same manner @ A
yel | ovv5powder fromthe conpound (220 ng) in the abdve N1). 3
(deconposed) IR (Nujol): v max~m ~ = 3350, 1745, 1660, 1615 Mags: Oz = 754
([MCl+H +) 10 NWR (300 MHz, d6 DI\/BO) BTMS= 0.97 (3H, t, J=7Hz), 1.80-1.94
(2H, m, 2.08-2.27 (2H,_m , 2.77 13Hz, 9Hz), 3.01
(1 H dd, J=13Hz, 5Hz)[CM %X'féa%‘ Qﬁbwmeﬁ‘ﬁdéﬁﬁn %&lun”hfalth 45-4.56 (1

H)n),5.25 H,F), H. d, J= d) J=I3Hz)) 5.57 (1
H m. 7.12- 12)30 SﬁPafﬁi'O“P]fsaz t(PLUtPFY%a)’bO%V‘%@"(inéPP%PO'J =11 Hz), 8.0-8.2

(3H, br), 8.32 (1 2 (2H,

d 15 4 50- 8.

3) Pr epar at i oR-NNARES B%ﬁﬂﬁl_%t%%'isrfﬁﬁj“f%m mgt %k}m &30 Bhh sal t
000 d t.h d 0 h b

S o b MRS BRI 21
canpt ot heci n derivati I | ow gowd r TRe content
o099 T anHHgebERRAIg. %dp"ﬂ@egsa?ﬁsaﬁi 160 WredahiA
H 12H b d 3 .4 | i di
b qut nol 1 ne. S0V RENaR TR and:iad igafue i Bt Py Si"ﬁé Gl SOIAN S8 ci n

graphy to give the title compound (13.98 g) as a colorless oil.

’“3

Yield: 99.9 %
15 IR (Neat): v p,c™ 1 = 3380, 1790
Mass: m/z = 176 ([M+H]*)
NMR (300 MHz, CDCl3): 8TMS = 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-butoxycarbonylamino)propyl! tosylate
20 3-(t-Butoxycarbonylamino)propanol (10.0 g) is dissolved in methylene
chioride (100 mi), and thereto are added with stirring triethylamine (8.66 g)
and tosyl chloride (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 chloride solution,



derivative is 3.0 %which is calculated on the basis of the absorbance at
376 nm According to the analysis by gel perneation chromat ographé f%@
the 25 average nol ecul ar wei ght of the desired canptothecin derivét 3003
187, 000, 2 ~ JAS 2~~~ 41 and the degree of distribution (Mv V1) is 1.54.
Conditions for GPC anal ysis: (A000SWKL (manufactured by Toso, Ltd), 0.2M
phosphate buffer (pH 7.0) Exanm) es 8-24 The canptothecin derivatives as
listed in Table 1 are obtained in the sang,manner  as in Exanples 1-6. Table
1 ORHNO~1 ~NI ON-\ O:: H5C2 OH

Ex. REX. No. No. 8CM~Dext r an~Na- L- Phe- 16 | CM Pul | ul an~Na- L- Phe- 9

| CM Dext ran. Na- Gly Gly 17

| CM Pul | ul an. Na- Q& - 10CM-Dext r an~Na- L- Leu- - 18CM~Pul | ul an~Na- L- Leu-d
y- 11CM-Dext raq{@daO\LerFSrﬁ?@l@ﬁuigtﬁw&Bm qQﬂcéﬁifﬁlE@d_UM%f gdjiceg pressure. The

~CM Dextran~Na-L-Tyr-Q

| CM Pul | ul an. "Rlﬁ'dEe'I'?PUCg?d @YGW%W'lﬂWN&h@ma@gaEhPﬁ%gdeythfﬁ@Dext ran~N
a-Gly-d y- 22Cl\/|~PuIIuIan y dvy-14CM-Dextran~Na-d y-d y- 23

| CM-Pul | ul an-9DRFYA 1@@ 9) @Sya @lﬁ 3@"?W1®CM Dextran. Na- G y- G y- 24CM Puf | uv

an. Na-d y-dy- Gy\?%ﬁg% Gy-dy-dy- [CM Pullul an~Na:
Car boxynet hyl pul | uf'& Yaum sal t | 2 1 JA 2003 42 Ex~m-afes 25-41 The

canptot hecin derivatives as listed in Table are obtained in the sane

manner 9as in Exarrdﬁe@‘e@%\’ meabl” b—@“ﬂol\@ﬁﬂ%ﬁ'qo | ~NI OOv ,Nv ~ ,0O HSC2

OH Ex. ~REx. ~RNo. 25CM-Dext r an~Na- L- Phe- 33

| CM-Pul | ul an~Na- L- Mﬁ%& eF-eex {MmNall 3 y- @ y- 34CM-Pul | ul an~Na- G y- d y- 27CM
L- Phe

~Dextran~Na- L- Leu- 3 y- 35CM Pul | ul an. Na- L- Leu- d y- 28CM Dext r an~Na- L- Phe- Q3 y-
36CM-Pul | ul an. Na- LNMﬁ‘eC*@OWU PSRt P ﬂéizfﬁr?{-&ﬁ V787CRRMAN Mad4Ra- L- Tyr

-Gly 38CIVI~PuI I uI a - L- Phe- (3 y- 30CM-Dext r an~Na- G 9 Pul | ul
oGy O y3Hh S i - SPAADRL AR @ y=Hiz). AR Wik N6 2. & y- Gy
-GyGyGy- Cl\/|~Detr n~Na- A y- A y- 41CM-Pul | ul an~Na- Ay-Ay-G ly-G ly-G

ly-G 1 y-G 1 Jr862), ¢77- 7. 83 (3Hy N)2D03 43 Examral es 42-59 The canpt ot hecin
derivatives as listed in Table 3 are obtained in the sane manner as in
Exampl ¥ 1- 6.(3rapl Rreparatioq-pip-{3'-(t-butoxycarbonylamino)propyloxy]-1-hydroxy-8-
nitro-1,2,3,4-tetrahydronaphthalene
1,5-Dihydroxy-8-nitro-1,2,3,4-tetrahydronaphthalene (2.0 g) (J. Med.
Chem., 1973, 16 (3), 254) is dissolved in dry DMF (80 ml), 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 suifate. 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 m5,c™ ' = 3360, 1695
Mass: m/z = 384 ([M+NH,]*)
NMR (300 MHz, CDCl;): §TMS = 1.36 (9H, s), 1.57-1.90 (6H, m), 2.52-

25 2.71 (2H, m), 3.11 (2H, q, J=6Hz), 4.07 (2H, t, =6Hz), 5.12-5.17 (2H, m), 6.89



"N\ I ~ON~ O.: HC2 OH Ex. R ~Ex. ~R~ No. No. 42CM Dext r an~Na- L- Phe- 51

| CM Pul | ul an~Na- L- Phe- 43CM~Dext ran~Na- G y- A y- 52CM~Pul | ul an~Na- d y- d y- 44CM
~Dextran~Na- L- Leu- @ y- 53CM Pul | ul an. Na- L- Leu- @ y- 45CM-Dext ran~Na-2-fk‘1FA-N32ma
54 | CM Pul | ul an~Na- L- Phe-Qd y-46 | CM-Dextran~Na-L-Tyr-G@y- 155

| CM Pul | ul an. Na- L- Tyr-d y- 4~CM-Dext ran~Na- d y- Q4 y-

| 56 CM~Pul | ul an. Na-d y-d y- L- Phe A y-L-Phe-d y-48~

CM-Dextran. Na-dy-Ay-dy-~

~CM Pullulan. Na-@y-d y-d y- 490M~Dextran~ﬁﬁ G y-dy-58

|CM Pul lulan~Na- @ y-dy-Ady-Ay-3y-3dy-50CM-Dextran~Na- G y-d y-59
"CM-Pullulan.Na-Ay-Aydy-Ay-Ay-dy-dy- ay- 21 JA~1 200 44 ~xam~l es
60- 76 The canpt ot heci n deri vat s as listed in Table 4 are obtained in the
sanme manner g@*‘iﬁ%%?b@%@"'ﬁab‘l—@"ﬂ )RR tipd. 059H2)~ N | OC . .. ON
v yo HSC2 OH ~Ex. ~Rl CIVI-DextrnNaLPh-I

| W+ Pul Vuf an~ |_ Prepasatan &%Rsaa ’GC\?”@'})’ mmym%sr\%ﬁ@l@éf/ 62

| CM Dextran- Na-L-Leu-d y-70CM Pul | ul an. Na- L- Leu- @ y- 63CM-Dext r an~Na- L- Phe- G

ly- 171 |0\4Fi9|'lalh1lya thalge:sPPe64 ~CM Dext r an. Na L- Tyr-GIy- ~72
~CM Pul | ul an. 73CM-Pul | ul an~Na-
Ty 65OM Dext na- N y(t@ JoRlSarniApl iR a;rry/d@w '%hitro-1,2,3,4-tetra-

| A y- 66CM-Dext r an. -75Cl\/lPuIIU|an Na-dy y - Gy 67CM-
Dext 1 ariNa- CLNEPYBRRNRISNOHAGS Shis aiseplyodin o Jtnyous phiarded iy, o 1
JAS Q03 45 Exanples 77-93 The can&iot heci n der| vatives as, |isted |n Tabl e
5 are obt ai ne@l”(im"qrﬁ@ arenaddath moleqidan sieyssAf) (B<7 3 gbang gyriginiumrdichlers: F
HsC2 O OH Ex. | REx. No. No. 77 | CM-Dextran~Na- L- Phe- 185

| CM-Pul i ul an. Na;omaw.éi DMLY aﬁﬂd\ﬁlecanydt@eyswmqmwmhwema@gne y- 79CM

~Dextran. Na- L- Leu- G y-87CM-Pul |, ul an~Na- c}/
| CM-Dext r an~ ,\@prnp M 9_mlx'g.ge is diiLted Wlth ether an the insoluble materials are

| CM Pul | ul an. Na- L- Phe y81CM-Dext r an. Na- L ty
| 89CM-Pul | ul afemgved Iqx,fllir@tlgn@mougmq gqaguqf.Ceh e. The filtrate is concentrated, and

Na- G y-d y-L-Phe-G y-82CM Dext r an~Na- G g/ ?1
10 the residue is purified by silica gel olumn chromatography to give the title

compound (1.87 g) as a colorless powder.
M.p. 76-77°C
Yield: 76 %
IR (Melt): v g™ ' = 3550, 1700
15 Mass: m/z = 382 ([M+NH4]+)
NMR (300 MHz, CDCl,): 8™S = 1.44 (9H, s), 2.02-2.20 (4H, m), 2.68-
2.73 (2H, m), 2.92 (2H, t, J=6Hz), 3.36 (2H, q, J=6.5Hz), 4.12 (2H, t, J=6Hz),
4.78 (1H, brs), 6.95 (1H, d, J=9Hz), 7.39 (1H, d, J=9Hz)
(5) Preparation of 8-amino-5-[3'-(t-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 mi), and thereto is
added 10 % palladium-carbon (420 mg). The mixture is stirred under
hydrogen atmosphere for 1.5 hour, and the cataiyst is removed by filtration.

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



~CM~Pul | ul an. Na- @& ~d y-3 y-83CM-Dextran~Na-d y-G3 y-92

| CM~Pul | ul an~Na- & Ay-Ady-dy-dy-CWDextran. Na-d y-d y-93CM Pul | ul an
Na-Ay-Ay-Gy-Ay-Ady-1dy-dy-dy- 2 ~ J~h! 2003 46 Examd &sJAN-20030
The canptothecin derivatives as listed in Table 6 are obtained in the same
manner as in Exanples 1-6. Table 6 ORRNH(CH2)3 -O~  ~ 1 ON~ O.: HoC2
OH Ex. REx. ~R~ No. No. 94CM Dext r an~Na- L- Phe- 102

| CM Puf | ul an- Na- L- Phe- 95CM Dext ran~Na- d y-Jd y- 103CM Pul | ul an~Na- d y-d y- 96C
M Dext ran~Na- L- Leu- @ y- 104CM~Pul | ul an~Na- 2J eu-a y- 97CM-Dext r an~Na- L- Phe- G
y-105 |1 CM Pul | ul an~Na- L- Phe-d y98 | CM Dextran~Na-L-Tyr-dy- 1106

| CM Pul | ul an~Na- L- Tyr-d y- 107CM~Pul | ul an~Na- @ y- d y- L- Phe- d y- CM Dext r an~Na
-@y-dy-108 | CM-Pul | ul an~Na-d y-d y- '

| d y- d y- OM-DeRtomaiogEapay o @ive é@g@:a Fomparad {(Bie6@)yasRyelon®@iy-d y- 1 d y- d
y-101~M-Dext ran~Na- Gly-d y-110~M Pul l ul an~Na- A y-Ay-G ly-G | y-G ly-G |
y-Gly-G 1 y- 21MpN 2099 157CRef erence Exanple 1 (1 ) Dextran (Dextran
T-110, average nol ecul ar wei ght; 100,000 (by the GPC anal ysis),

manuf act ured by Ph¥iel@icB3 /Bi otech AB) (29 g) is dissolved in water (290
m). To the solution is added sodi um borohydride (1.45 g) at 0 5 5C, and
the mixture is stil® &NUBY: B@adTernB4HhP. 3 30,4688 of the reaction

m xture is adjusted to pH5 with acetic acid, and the mxture is further
stirredSat room t eM@spam(® = 3B8r([(M+HBUrs. The pH value of the mixture is
adjusted to pH 7 with 2N aqueous sodi um hydroxi de solution, and thereto is
added et hanol (1. 2NMR WQ%&HZ@&Q)%)@T@?HT-%@QHM1@&2&@(4"5 ra. 12e8kd to
stand, and the 10 insoluble materials are precipitated. The supernatant of
the mxture i & dmv@dz)og-&e@hhtad=t1z), 888 Bhe or d36.8t12)i 39448H) 1.fJx=pER), The
residue is dissolved in water (0.5 L) and the mxture is |yophilized to
give a white PA&REH. 029, 8.1§) (2H PysiTReA8hiH. &, dsdtia), & Béid1idblad+Ridz) 50 g) i s
di ssolved in water (500 m ), 15 and thereto is added sodi um hydroxi de (200
g) under ice- ol i RegraratiompktQrl8’-(tsbwpkygasaonyampmo)proniiexyl-afd war med to
roomtenperature. To the m xture is added dropw se a sol ution of

nonochl ®r oacetrirBethylenec DS )pamptoieam (150 m ), and the mixture is stirred
at 40C for 18 hours. The reaction mxture is cooled to a tenperature bel ow
10C, and the pH vaBu%n@p-M%’-(Q@Utﬁwcartzonﬁaramo)smdlqw]ﬂke,eigteftrahvmeti c
acid. Methanol (8 Lfﬁ{)s added to the reaction m xture with vigorously
stirring, and"éRathalesol-@pEd2Re 8 isadigselved i ethasniol B ml), Big thesstouaree
materials are collected by filtration, and dissolved in pure water (5 L).
The sol ution Addedd4Pi-dd-Bivdredagthyt-Atyidsexy-Thepyraspifuaiflindelidinen i s
concentrated under reduced pressure, and filtered. Ethanol is 25 added to
the filtrate, SdhHOE@HB-tHoRE (3G M EncaRdeiLaneswioni peigt (68 pg).fand the i on, 2
1 J~~d 203 48 washed with agueous ethanol and acetone, and dried under.
reduced® pr essMEUER isratiwsackipsdahaeure, Adiad theeeaclionds compietege thec@ixtreciss ur e
at 50C to give carboxymet hyl dextran gCM dextran) sodiumsalt (the degree of
car boxymet hyl PNt %Hﬂfjg'élqdi’&?ﬁcﬂi gsyredeiramayerthe golvent) andthe repuiting

residue is purified by silica gel column chromatography to give the title

y-dy-
y-Qy-

compound (850 mg) as a pale yellow powder.
M.p.: 225-227°C (decomposed)
20 Yield: 50 %
IR (Nujol): vma ™! = 3440, 3325, 1750, 1740, 1655, 1620
Mass: m/z = 562 ([M+H]*)
NMR (300 MHz, CDCl5): ™S = 1.03 (3H, t, J=7.5Hz), 1.45 (9H, s), 1.82-
2.18 (6H, m), 3.06-3.13 (4H, m), 3.41 (2H, q, J=6Hz), 3.79 (1H, s), 4.24 (2H, t,
25 J=6Hz), 4.9 (1H, br), 5.16 (2H, s), 5.30 (1H, d, J=16Hz), 5.75 (1H, d, J=16H2),



5 Reference Exanple 2 CM Dextran sodium salt having a degree of

car boxynet hyl ation of 0.65 is obtained in the sanme manner as in ReZelrgAq!gz 03
Exanpl e 1 except that the amount of nonochl oroacetic acid is changed. q
JAId 2003 49 CLAIMS: 1. A conpound conprising a canptothecin conpound
represented by the formula [1]: 5 R2 RL OR3l~_ NI _dI]w R4 Nw .OR5: CHS
20Hwherein R, Rz) R, R and RS arel0 (A) anobng R)Rz, R) R and Rs,two
groups bei ngadj acent each ot her conbi ne to%grm an al kyl ene group, orboth are
a hydrogenat om) andone ofthe remai ning threegroups of R, R, R,R and

Ris a group of the formula:-Xn-Al kmR, and theother twogroupsare a

hydrogen atom 15 or (B) anbng R, R) R, R and Rs, two groups being

adj acent each_ot her, combine to f o | ene oup, and one of the
carbon atoms ¢ ongﬁdga‘,%énz Ger&g]S?sa %gi |‘%‘u{ 4:)y a group of the
formula: -X" femai ning three gro R) R
and RS are a (I%/drdgzgﬁ’aéﬁttﬂﬂ Ogﬁga(p@W'%B Y’B?‘Ya74$aif6@<‘gthylﬂ18§§20§au one or
two net hyl ene gro s of the al kylene group in (A) or (B) nmay optionally be
repl aced by -@mptodiecn nygreshiodides - o or -NH, 25 Alk |s an al kyl ene
group) . Ris -NHz of the forpula m and_n_are both
Oor |, or mis 1 1&91'33 %tgé‘ @¥ycafhanylamino) WOPY@"Y] 3/95""2969/'% -(#2h

canpt ot heci n conmpound |s bound to an am no acid or_a peptide, or a salt

t her eofS | TH‘@"@Bﬁ?ﬁW{d &% B1ih gusReNdes 'ﬁ1dl°xa%@%mh) angdherelp igadded t he
carboxyl groups of sajd amno acid or 5 said peptide are bonded to R6 of

t he conpound 'PPWﬂ%ﬁWUBﬁt'H&%aéﬁ GehsiroghipE? agighigsdioyane (tam!) LRderie: 3.
The conpound accordl to claim?2 , wherein the C-term nal carbox group
of the am no @QliA%0r "%hr@aﬁﬁ‘m f’détuf%'%Hfﬁédaftr@o%t%ﬂp?ﬂﬁ‘@"@oﬁﬁ@@ﬁ@ri{ﬂq

t hrough an 10 acj.d-am de orqﬁzster a salt thereof. 4- The conpound
accordi ng t o '€RSHPR ¥ complet dS%OBW chgr @@p]reagtlowgyxwe 2 oup of

t he formul a: qsm“ and the cogpound %0 bound peptide, or a V salt
thereof . 15 SStr TRerprAiRItaled powdes Is '@%%Mf"tf%@é‘ﬁ é*{a’-?héﬂ)w' ethed, R2
conmbine to for trinmeth ne grou i s a 3am nopro onx roup) R4 and
RS are!@ach aarm/ap%%é‘ﬁdﬁf éﬁeuceg)prgsgqxrgmﬂ'ﬁﬁ ps@!%pﬁm@{ di® and RS
are each a hyd glen ato R3 and R4 conmbine to forman 20 et hgl enedi oxy
group; (3) RI disgolyed Hha gﬂgﬂyqﬁngﬁd tpgive the title compound (620 mg) as a

yeliow powder.

M.p.: >194°C (decomposed)
Yield: 84 %
15 IR (Nujol): v a ™! = 1740, 1655
Mass: m/z = 462 ([M-CI]+)
NMR (300 MHz, dg-DMSOQ): §™™S = 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, s), 7.71 (1H, d, J=9.5Hz), 7.95-8.08 (3H, brs), 8.03 (1H, d,
20 J=9.5Hz)
(8) Preparation of 10-[3'-(t-butoxycarbonylglycyiglycyi-L-phenylatanyl-
glycylamino)propyloxy]-7,9-trimethylene-(20S)-camptothecin
10-(3'-Aminopropyloxy)-7,9-trimethylene-(20S)-camptothecin
hydrochloride (158 mg) and diisopropylethylamine (49 mg) are dissolved with

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



and R5 are each a hydrogen atom) R3 and R4 conbine to form an et hyl enedi oxy
group; (4) R, R2, R4 and RS are each a hydrogen atom R3 is a

3-am nopropyl oxy group; (5) R and R2 conmbine to forman am no-2upsraN z@mﬂ
trimethylene 25 group, R3 is a nethyl group ) R~ is a fluorine atom IS
a hydrogen atom or (6) R, R3) Rk and R5 are each a hydrogen aton) R2 is
an am no group, or a salt thereof. 2 ~ ~1AN Q03 51 6. 'The conpound
according to claim5 , wherein the pepti (Ijé is a nenber selected fromthe
group consisting of glycyl-glycyl-L- or 6heny|a|any|-g|ycine,

gl ycyl -gl ycine, glycyl-glycyl-glycine, glycyl-glycyl-glycyl-glycine, glycyl
5 glycyl-glycyl -glycyl-glycine, L- or D phenylal anyl-glycine and L- or
D-l1eueyl -glycine, or a salt thereof. The conmpound according to claim®6 ,
wher ei n t he pByrylgl¥cyld--gherylalagylatyaine (BA%MA)aarth\N-hytroxyaeccipimige JAK8

t hereof. 10 8. The conpound according to claim6 , wherein the peptide is
gl yeyl - gl yeci ABg) Grdry MFt(8tmier and further aslded dhp@io avithcetsriag rlg(S-éimetayim 6 |
wherein the peptide is gl ycyl -%I ycyl-glycine, or a salt thereof. 10. The
conpound acc@BiNAgrary!)cP-githwlearbodiifaids RydmochipsideeldBBdmgi) sinder ice-cooling.
glycyl -glycyl-glycyl -glycine, or a salt thereof. 11. The conpound according
to ciaim~, ,TRhERU isRiired atirgem; temperaturentas Hdhhoumsafyiterghe ceaetiords a
salt thereof.

. AU. A3E&R. Ar .campletrdathenmiignenis/qongentrame, ynger ragdhiced Reessura ta remone Ane A, y .
A .sy.A e AA&y.Ae. Ae AAAS Al&. AR A, . Afy. AY A . Aae. As. AUsY . A A

CAf. . AS . AS solygnt,sand NW.UK!WSZ%!CKJP@@%”'&?J@Y silica gel column chromato-
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ppxx<<C:e! & 45 & C
(#. #. 2222222709442 22008 1 O (4H] 0. @97-3725 (ff.om) BBR/(PHosdI=otHR 22222227

?7?7?77x?78x8x8x8x8x8xp38xp8xp8xp8xp8XPPPPPPPPPPPPPPPPPPRPPPPPPRPPPPPRPPPPPPPPP~
L p2pPDxXX| | 25HE). BHOABE T, wPOREITALBE:3.80 (6H, M), 4.20 (11, 1, Ju6kz), 4.50-4.56
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229777777099 30k RS AR FoIeRAIE, J=16.5Hz), 5.71 (1H, d, J=16.5Hz), 5.85 (1H,

VWM @BH} xsni d_Z] ca] caéca] ca%c%]aca c"a] ca] ca]é_cahca] ca_}ca)] c"a]ca]ca]ca]ca]ca]c
a] ca] cH ca] cdfl &RaY IBaf-€4)(EH BY] ¢481(ACk dy J=7Hz), 7.52 (1H, d,

"Y8W z~yt 0] e
4] cal o4] oa] cirfeabaiah Caf 6u) b&] ATCR)cAPOL o YPGRHD)  ikoa |yt

. id Z s $
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55T55} xsni d_Z] cal ca] ¢ca] ca] ca] ca] ca] cBa] ca] c$a] ca] ca] ca] ca] ca] c$a] c$a] c$a] ca
] ca] ca] ca] ca] %ﬁ'&'ﬁﬁ%@lﬁd}%% ]‘J@d]‘%‘]&} Eydepphigride
66, 6: 6766666+707v77758>8D8888889$9096999B9E99} xsnhc”Y] c] calca] c"alU] c"a] ca] c

a] ca] ca] ca] cDa] ca] iTAl-Batogratiry|dgalyet -rheay@anylayeupaanes] ca] cal ca

] cal caz] cal 9999' : 7. L: C L F<=>> . o
0 propyloxy}-7,9-trimethylene-(20S)-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
isopropyl ether. The mixture is stirred, and the precipitated powder is

25 collected by filtration, washed with ether, and dried under reduced pressure.
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] ca] ca] c*a] ca] c"a] ca] ca] c"a] ca] ca] ca] ca] ca]chajca

| TNW h#+KSX\ "avenRijosese if zondgnses] wlippcwdieasrjubig bighc meglecylar compound

a] ca] cag ca] ca] ca] ca] ca]ca]ca] cal]c”a]ca]c a] ca] c"a] ca] ca] c"a] cDa] ca] caj ca] ca
(HPt y|1 having carboxy! groups such as carboxymethyldextran (hereinafter, referred to

12" *o~ysnid_Zid_ZU] c]] ca] c$a] ca] ca] ca] c*a] ca] ca] ca] c"a]ca] ca] ca] ca] ca]c”a]c
a] c" al] c" a] cad<CH-eaxican)) togivathe desicgdeampiaihe@n laalmt TR K 2 n

Ful wmhc”Y] c] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c"a] ca] ca] ca] ca] ca] ca]
c" a] ca] ca] ca] eldeapaidr 2aBWNCs Fackga ay iptha!mrasense kf @ apndensing agent

Fu| wr mhc”Y] c] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] C1adll ca] ca] c"a] ca] ca] ca] ca] ca] ca]
c"a] ca] ca] ca] 4ghcas eavaiesa|seijacesiadiide 1843 ”imethylaminopropyl)-3-ethyl-

&10%& () -$f 10%& ()-s$10%& () - ' o
@o%he& ()-L' 1eapediimidavhpdsach(orides aethexy)l-athexycarbgnyb i &£-dihydroguinoline,
)10%0&'@(5) - MIO%& () - F10%& () -#10%& () - 10%& ()- | $10%& () - R=>}1"?4
10b; $190h &' ()etgd ineowRte[ Pr aTgxyeie watensan gugaRig polvent 094 b: b&' () -!-10%

& ()->2@0@ gH 10b _ _ o

S10%&' () -! u\/ts&@[)/& repasatiorootthe ¢amuintuein Heagy@i®a®' ()-F 10b 10b W WL2zX9.
1037-#109%&' ()-!37-#10%&' ()-!3) MP10%& 8\A I 3) Mb1O%& %) - 38109 ()- !3%10%& () -
234@HmM\ CM-Dextran sodium salt (CM-degree; 0.5) (500 mg) is dissolved in

water (20 mi), and thereto is added with stirring, 10-[3'-(glycyl-glycyi-L-phenyl-
alanyl-glycylamino)propyloxy]-7,9-trimethylene-(20S)-camptothecin hydro-

25 chioride (50 mg) at a temperature below 10°C. To the mixture is added 1-(3-
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dimethylaminopropyl)-3-ethylcarbodiimide hydrochioride (1.5 g), during which

the pH value of the mixture is kept at pH 6.5-7.0 with 0.1N hydrochloric acid.

The mixture is stirred at a temperature below 10°C for two hours, and the pH

value thereof is adjusted to pH 9 with 0.1N sodium hydroxide. The reaction

5 mixture is purified by ion-exchange column chromatography (AGMP-50, Na-

type, 30 ml, manufactured by Bio-Rad, Laboratories, Inc.). The fractions

containing the desired compound are combined (30 mi), and thereto is added

a 3M aqueous sodium chioride solution (1.2 mi), 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 filtrate is added a 3M aqueous sodium chloride solution (0.4 ml), and the

mixture is added with stirring to ethanol (80 mli). 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 hydrochlioride (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)
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CM-Dextran-Na-Gly-Gly-L-Phe~Gly—N N— CH»
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(1)  Preparation of 7-(4'-(t-butoxycarbonylglycylglycltyl-L-phenylalany!-
glycyl)piperazino)methyl-10,11-ethylenedioxy-(20S)-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-butoxycarbonyl-glycyl-
glycyl-L-phenyialanyiglycine (2 equivalents).
Yield: 74 %
15 IR (NUjOI): V as™ ! = 3280, 1750, 1655
Mass: m/z = 923 ([M+H]+)
NMR (300 MHz, dg-DMSO): §T™MS = 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, 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, t, J=6Hz), 7.1-7.3 (6H, m), 7.55 (1H, s), 7.77
(1H, s), 7.8-7.9 (1H, br), 8.05-8.2 (2H, m)
(2) Preparation of 7-(4'-(glycylglycyl-L-phenylalanylglycyl)piperazino)-
methyl-10,11-ethylenedioxy-(20S)-camptothecin hydrochloride

25 The title compound (409 mg) is obtained in the same manner as in
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Example 1-(9) as a yellow powder from 7-(4'-(t-butoxycarbonyliglycyiglycyl-L-
phenylalanylglycyl)piperazino)methyi-10,11-ethylenedioxy-(20S)-
camptothecin (478 mg).
M.p. 237-239°C (decomposed)
5 IR (NUjol): v 0™ = 3250, 1745, 1655
Mass: m/z = 823 ([M-ClI]+)
NMR (300 MHz, dg-DMSO): ™S = 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, s), 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'-(glycyl-
glycyl-L-phenylalanylglycyl)piperazino)methyl-10,11-ethylenedioxy-(20S)-
15 camptothecin hydrochloride (168 mg) are treated in the same manner as in
Example 1-(10) to give the desired camptothecin derivative (798 mq) as a
pale yellow powder. The content of 7-piperazinomethyi-10,11-ethylenedioxy-
(20S)-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,
Ltd), 0.2M phosphate buffer (pH 7.0)
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Example 3

Preparation of the camptothecin derivative of the following formula:

CM.Dextran-Na-Gly-Gly—-L-Phe-Gly—-NH—CH>»

(1)  Preparation of 7-N-(t-butoxycarbonylglycylgiyclyl-L-phenylalanyi-
glycyl)aminomethyl-10,11-ethylenedioxy-(20S)-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-ethyienedioxy-
(20S)-camptothecin hydrochloride (222 mg) and t-butoxycarbonyl-glycyi-
glycyl-L-phenylalanyliglycine (2 equivalents).

Yield: 58 %

15 IR (NUjol): v a,°™1 = 3285, 1750, 1650

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

NMR (300 MHz, dg-DMSO): §TMS = 0.88 (3H, t, J=7.5Hz), 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 (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,
s), 7.80 (1H, 8), 7.91 (1H, br), 8.14 (1H, d, J=7.5Hz), 8.32 (2H, t, J=7.5Hz), 8.58
(1H, m)
(2)  Preparation of 7-N-(glycylglycyl-L-phenylalanylglycyl)aminomethyl-
10,11-ethylenedioxy-(20S)-camptothecin hydrochioride

25 The title compound (164 mg) is obtained in the same manner as in
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M.,p. >211°C (decomposed)
5 IR (NUjol): v 0™ = 3220, 1745, 1655
Mass: m/z = 754 ([M-Cl}*)
NMR (300 MHz, dg-DMSO): §TMS = 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,
m), 8.54 (1H, br), 8.73 (2H, br)
(3) Preparation of the camptothecin derivative
CM-Dextran sodium salt (CM-degree; 0.5) (772 m) is dissolved in water
(50 ml), and thereto is added DMF (25 ml). The mixture is stirred under ice-
15 cooling, and thereto are added 7-N-(glycylgiycyl-L-phenylalanyiglycyl)amino-
methyl-10,11-ethylenedioxy-(20S)-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-(20S)-camptothecin hydro-
chloride 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
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Example 4
5 Preparation of 10-(3'-aminopropyloxy)-(20S)-camptothecin hydro-
chloride:
(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
(6.95 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 aqueous sodium chloride solution, and dried over
15 sodium sulfate. The resultant is concentrated under reduced pressure to
remove the solvent, and the residue is purified by silica gel column
chromatography to give the titte compound (5.22 g) as a pale yellow oil.
Yield: Quantitative
IR (Neat): v n,,¢™ 1 = 3360, 1710
20 Mass: m/z = 393 ([M+Na)*)
NMR (300 MHz, CDCl,): §TMS = 1.44 (9H, s), 2.02 (2H, quint., J=6Hz),
3.33 (2H, dd, J=13Hz, 6Hz), 3.44 (6H, s), 4.11 (2H, t, J=6Hz), 4.7 (1H, brs),
6.01 (1H, s), 6.90 (1H, dd, J=9Hz, 3Hz), 7.29 (1H, d, J=3Hz), 7.97 (1H, d,
J=9Hz)

25 (2)  Preparation of 10-[3'-(t-butoxycarbonylamino)propyloxy]-(20S)-
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camptothecin
5-[3'-(t-Butoxycarbonytamino)propyloxy]-2-nitrobenzaldehyde dimethyl
acetal (1270 mg) is dissolved in ethanol (20 ml), and thereto is added 10 %
palladium-carbon (120 mg), and the mixture is stirred under hydrogen
5 atmosphere for 1.5 hour. The catalyst is removed by filtration, and to the
filtrate are added (4S)-7,8-dihydro-4-ethyl-4-hydroxy-1H-pyrano[3,4-f}-
indolidine-3,6,10(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 to remove the solvent, and the residue
10 is purified by silica gel column chromatography to give the title compound
(204 mg) as a pale yellow powder.
M.p. 223-224°C (decomposed)
Yield: 34 %
IR (NUjOI): V may™! = 3360, 1750, 1690
15 Mass: m/z = 522 ([M+H]*)
NMR (300 MHz, CDCl,): 8T™MS = 1,03 (3H, t, 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, q, 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, s), 8.09 (1H, d, J=9Hz), 8.20 (1H, d, J=9Hz)
(3) Preparation of 10-(3'-aminopropyloxy)-(20S)-camptothecin
hydrochloride
10-[3'-(t-Butoxycarbonylamino)propyloxy]-(20S)-camptothecin (352
mg) is dissolved in dry dioxane-ethano! (7 mi-1 ml), and to the mixture is

25 added with stirring 19 % hydrochloric acid in dioxane (5 ml) under ice-cooling.
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The reaction mixture is stirred at room temperature, and thereto is added
isopropyl ether (10 ml). The precipitated powder is collected by filtration, and
washed to give the title compound (339 mg) as a yeliow powder.
M.p. 214-218°C (decomposed)
5 IR (Nujol): v g™ = 3470, 3280, 1745
Mass: m/z = 422 ({M-CI]+)
NMR (300 MHz, dg-DMSO): 8T™S = 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=6HZz), 5.25 (2H, s), 5.42
(2H, s), 7.29 (1H, s), 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-
oxy]-(20S)-camptothecin hydrochloride:
(1)  Preparation of 10-[3'-(t-butoxycarbonyl-glycyl-glycyl-L-phenylalanyl-
15 glycylamino)propyloxy]-(20S)-camptothecin
10-(3'-Aminopropyloxy)-(20S)-camptothecin hydrochloride (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 quantitatively give the title compound (597 mg) as a yeilow powder.

25 IR (NUjOI): v g, ™' = 3280, 1750, 1660
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Mass: m/z = 840 ([M+H]*)
NMR (300 MHz, dg-DMSO): 8T™S = 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, m), 3.50-
3.80 (6H, m), 4.18 (2H, t, J=6Hz), 4.44-4.54 (1H, m), 5.24 (2H, s), 5.42 (2H, s),
5 6.50 (1H, s), 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]-(20S)-camptothecin hydrochlioride
10 10-[3’-(t-Butoxycarbonyi-glycyl-glycyl-L-phenylalanyi-glycylamino)-
propyloxy]-(20S)-camptothecin (580 mg) is treated in the same manner as in
Example 4-(3) to give the title compound (438 mg) as a yellow powder.
Yield: 82 %
M.p. 194-199°C (decomposed)
15 IR (NUjol): V g™ = 3190, 1745, 1650
Mass: m/z = 740 ([M-CI]*)
NMR (300 MHz, dg-DMSO): §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), 7.93 (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)
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Example €

Preparation of the camptothecin derivative of the following formula:

CM-Dextran-Na-Gly—-Gly-L-Phe-Gly—=NH-(CH3)3-O

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-phenyi-
alanyl-glycylamino)propytoxy]-(20S)-camptothecin hydrochioride (77 mg) and

10 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (1.54 g), during
which the butch temperature is kept at a temperature beiow 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 to the filtrate is added ethanol. The precipitates are collected by
centrifugation, washed, and dried under reduced pressure to give a pale
yellow powdery complex (492 mg). The content of 10-(3'-aminopropyloxy)-

20 (20S)-camptothecin hydrochloride in the desired camptothecin 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,
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Example 7

Preparation of the camptothecin derivative of the following formula:

CM-Dextran-Na—-Gly-Gly-L-Phe-Gly—-NH

Hscf~ OH
(1)  Preparation of (9S)-1-(t-butoxycarbonylglycylglyclyl-L-phenylalanyi-
10 glycylamino)-9-ethyl-5-fluoro-2,3-dihydro-9-hydroxy-4-methyl-1H,12H-benzo-
[de]pyrano[3',4':6,7]indolidino{1,2-b]quinoline-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 (9S)-1-amino-8-ethyl-5-
fluoro-2,3-dihydro-9-hydroxy-4-methyi-1H,12H-benzo[de]pyrano(3',4":6,7]-
15 indolidino[1,2-b]quinoline-10,13[9H, 15H]-dione hydrochloride (166 mg) and t-
butoxycarbonyiglycylglyclyl-L-phenylalanylglycine (2 equivalents).
Yield: 82 %
IR (NUjOI): v may®™ 1 = 3290, 1710, 1655
Mass: m/z = 854 ((M+H]+)
20 NMR (300 MHz, dg-DMSO): §TMS = 0.87 (3H, t, J=7Hz), 1.37 (9H, s), 1.8~
1.95 (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 (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 8.5 (1H. m)
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@O%& ()-9Z10%& ()- & 10%&' ()-9- 10%& ()-F10%& ()- O | dEnbC
101191 +10%& ()-9f) 10%&' ()- @' $10%& () - 21 JAN 200
YA 0Y& () - &#z109%&' ()-9! 109%&' ()->[ hdEnbC 10!!F710%&' ()- @& 3
109%& ()-L310%&' ()- , F110%@& ()-S/ 10%& ()- 9L- 10%& ()-WC 10!! 10% & ()-
10% & ()-&10% & ()-m 10 10 10, S; MB10%&' ()- 9L9- 10%& ()-=XedEbC 10!!y
"10% & ()- 10% & ()-$10% & ()- 10% & ()-14?&;&' ()- 10% & ()- e%EbC 10!!'@
104 & ()-L"10% & ()- YdOU & ()-f#MLO% & () -s!910% & ()-10% & () - ¥kedEbC
10115104 & ()- &310% & ()- 1104 & ()-,/F10% & ()- 9- 10U & ()-F+10% & () -
"wxyzbC
(2)  Preparation of (9S)-1-(glycyl-glycyl-L-phenylalanyiglycylamino)-8-
ethyl-5-fluoro-2,3-dihydro-9-hydroxy-4-methyl-1H,12H-benzo[de]pyrano-
[3",4":6,7]indolidino[1,2-b]quinoline-10,13[9H,15H]-dione
The title compound (193 mg) is obtained in the same manner as in
5 Example 1-(9) as a yellow powder from the compound (220 mg) in the above
(1).
M.p. >165°C (decomposed)
IR (Nujol): v na°™1 = 3350, 1745, 1660, 1615
Mass: m/z = 754 ([M-Cl+H]*)
10 NMR (300 MHz, dg-DMSO): §TMS = 0.87 (3H, t, J=7Hz), 1.80-1.94 (2H,
m), 2.08-2.27 (2H, m), 2.41 (3H, 8), 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, 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 (1H, s), 7.80 (1H, d, J=11Hz), 8.0-8.2 (3H, br), 8.32 (1H, d,
15 J=7Hz), 8.43 (1H, t, 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 (95)-1-amino-9-ethyl-5-fluoro-2,3-
dihydro-9-hydroxy-4-methyl-1H,12H-benzo[de]pyrano[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,



101! 1098B& ()- %&109B& ()- 10/ 10/ 10/,;"10% & ()-

10% & ()-3710% & ()-6}~?bC 10!! 109B& ()--109B& ()- 109B& ()-

109B& ()-!d $10% B'B& ()-! ' $109%&ZBZB& ()-6' 5VFGzX9. C 1
10SF1$10988&' ()-! F1$1098B& ()-f/: 109B& ()-!! $109&E& ()-! (! $109668& z) JAN 2083
'()-GH VYN 10% & ()-MO% & ()- z10% & ()- 10% & ()- 10% & ()-% 10% & () -
10S 10S Al zdEn 109 $10% & ()-10% & ()-10% & ()-10% & () -

10% & ()-10% & ()- z7dEMN 10%y) 109%& ().’ $10% & ()-

10% & ()-#-10% & ()-110% & ()-f 10% & ()-+]9dE:/ 10/ 10/,S;' $10% & () -
L910% & ()- Y7 10% & ()-S510% & ()- & 3z10% & ()-,1110% & ()-EuS4/ 10$10%
t& ()-!$109%h& () - SMB10% I & ()-liSI\/$1O%1h& ()- 10% h& ()-& 10% hé& () Y

10/ hzl ~P1 &10%&'%) 310 h h 10 h h 10 h h|5310%h h& ()-!y)$10% h

h& () - $10% x&ng)the gegoame’ félftﬂbWPaiWMﬂ is 1

& f310% / & M 10%PP& tl
- %ondltlo%)s for 8PC agalysns G4000SWXL (manufactured by Toso,

Ltd), 0.2M phosphate buffer (pH 7.0)
Examples 8-24

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-
9 CM:-Dextran-Na~Gly—Gly— 17 | CM.Pullulan-Na—-Gly-Gly—
10 | CM-Dextran-Na—L-Leu-Gly- 18 | CM-Puliiulan-Na~L-Leu-Gly-
11 | CM:.Dextran-Na—-L-Phe~-Gly— 19 | CM.Pullulan-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.Dextran-Na—-Gly-Gly— CM-Pullulan-Na—-Gly-Gly-
13 22
Gly- Gly-
14 CM.Dextran-Na-Gly—-Gly- 23 CM-Pullulan-Na—-Gly-Gly—
Gly-Gly- Gly—-Gly-
15 CM-Dextran-Na~Gly-Gly— 24 CM-Pullutan-Na-Gly-Gly-
Gly-Gly~-Gly- Gly-Gly-Gly-

(CM-Pullulan-Na: Carboxymethyipuilulan sodium salt]
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10/ , ydEbC! SZ10% & 109B& () - 109B& () - 109B&, () - 109B& ()-y109B& () -
1098&’ () - >MEdEDC! SZ10% & s' #109B&’ () - | Y.09B& () - y#
109B& ()-!109B& ()-109B& ()-M 109B& ()-Eg, j dE:/ 10B
10BL9910%B&’ () - F73109B& ()- @l 109B& ()-L3@ 109B& () - F1F" 1098& () - S)

109B& ()--xVA 10! 0fF 10% & ()- !fF 10%s& ()-  10%h& ()-10% h& ()- 10%
h& () - &S10% HeXampies @f=4%) paB4/ 10! 0f F “110% h& ()- S 10% h& ()-y" 10%
h& ()- 10% h& ()- - 10% h& [F 1006>¢ ( E4/ 101 OfF 9= 10% h& ()-
F+10% h& ()- S) 100 Ja%@?rpptét%q@%q?aveswe@/a@ }éf&d( -kaple &, arg qbtained in the

same manner as in Examples 1-6.

Table 2

Ex. Ex.

No. R No. R
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.Pullulan-Na~L-Leu-Gly-
28 | CM-Dextran-Na—L-Phe—-Gly— 36 | CM.Pullulan-Na-L-Phe—-Gly—
29 | CM.Dextran-Na—-L-Tyr-Gly- 37 | CM-Pullulan-Na-L-Tyr-Gly—
38 CM-Pullulan-Na-Gly—-Gly-
L-Phe-Gly-
CM-Dextran-Na-Gly-Gly- CM-Pullulan-Na~Gly=-Gly-
30 39
Gly- Gly-
a1 CM.Dextran-Na-Gly-Gly- 40 CM-Pullulan-Na-Gly~Gly—
Gly-Gly- Gly-Gly-
32 CM-Dextran-Na-Gly-Gly- 41 CM.Puliulan-Na~Gly-Gly-

Gly-Gly-Gly- Gly-Gly—-Gly-




| $hi j KAYNC 10'0fF 10 h 10 h 10 h,;"10% h& ()- 93 10% && ()-93 10%
h& ()-31$10% h& ()- @ 10% h& ()-kwz.\v~_ >YNC 10! 0 #10% & () - yS#10%.& () -
+ySH109B58& ()-)! dySH#10%UqU&’ () - 10% U™ () - &&10% U& ()- vxFzXxeYNE 1 JAN 2003
10! ! 9$1090JU& ()-!9810% & ()-#10%
U& ()-! #109%& ()-!#10%JU& () - ! #10%JU& () - Ux~ @ 10!! 109B& () - &&109B& ()-F 10
H 10 H 10 H 3$10% H& ()-! 3$1090JU& () - %$10% & () - (MME~_@
10! 1 10988 () -! 10988 () - 1098 () - 10%B& () 4 ,310%B& () - 10%B& () - KIE~_@
101 1" i 109B&' () - 1098B&’ () - $1098& () - f 109B&*P) - 10988’ () - FLOYB&: () - X dE~_@
1011 3109B& ()-11109B& ()-f/ 109B& () -
-109B& ()-+109B& ()-) 109B& ()-: 9% (5xnbC 10!!' 10%& ()- 10B 10B 10Bf:
111098& () - L9I09B ()| 7L10%8& () - S51098& ()~ 58Ef dENDC

Examples 42-59

The camptothecin derivatives as listed in Table 3 are obtained in the

same manner as in Examples 1-6.

Table 3

. R o A

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

43 | CM.Dextran-Na-Gly-Gly- 52 | CM-.Pullulan-Na—-Gly-Gly—

44 | CM.Dextran-Na-L-Leu-Gly— 53 | CM.Puliulan-Na-L-Leu-Gly-

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

48 | CM.Dextran-Na-Gly-Gly-Gly- | 57 8"‘3_*’ ullulan-Na-Gly-Gly-

49 CM-.Dextran-Na-Gly-Gly- 58 CM-Puliulan-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-




10! 11109 () - @O%& ()-10%& ()- 109%&' ()-10%&' ()- 10%& ()-f"KJAEnbC
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10%4| & ()-9%0%4| & ()- . 10/ rGJE:/ 10/!10%4| & ()- - 10%| & ()-"10%4| & ()-z
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[0) ! 2! 0 ! - 0 0 ! - 0 ! " A
y) 10%] & () @O{ﬁé %a%ptot@e%%/gérﬁ/a(t?vegla% /I?dé%eé ?n Tgtggszir a)r(en%@iained in the

same manner as in Examples 1-6.

No. i o R

80 | CM.Dextran-Na—-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-Pullulan-Na-L-Leu-Gly—

63 | 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 gll\a-Pullulan-Na—Gly—Gly—

66 CM:Dextran-Na-Gly-Gly— 75 CM-Pullulan-Na-Giy-Gly—
Gly-Gly- Gly-Gly-

67 CM-Dextran-Na~Gly-Gly~ 76 CM-Puilulan-Na-Gly-Gly—
Gly-Gly-Gly- Gly-Gly-Gly-
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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-Puliulan-Na-L-Phe—

78 | CM.Dextran-Na-Gly—-Gly- 86 | CM-Puliulan-Na-Gly-Gly-

79 | CM.Dextran-Na-L-Leu-Gly— 87 | CM.Puliulan-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.Puliutan-Na-Giy-Gly~
L-Phe-Gly—

82 CM:-Dextran-Na-Gly-Gly— 91 CM-Pullulan-Na-Gly-Gly—
Gly- Gly-

83 CM.Dextran-Na-Gly—Gly-~ 9 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-
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Reference Example 1
(1)  Dextran (Dextran T—-110, average molecular weight; 100,000 (by the

GPC analysis), manufactured by Pharmacia Biotech AB) (29 g) is dissolved in
water (290 ml). To the solution is added sodium borohydride (1.45 g) at 0-
5 5°C, and the mixture is stirred at 5°C overnight. The pH value of the reaction

mixture is adjusted to pH 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 ethanoi
(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 ultrafiltration. 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,
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washed with aqueous ethanol and acetone, and dried under reduced
pressure at room temperature, and then dried under reduced pressure at
50°C to give carboxymethyldextran (CM-dextran) sodium salt (the degree of
carboxymethylation by neutralization 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.
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CLAIMS:

1. A compound comprising a camptothecin

compound represented by the formula [I]:

rRZ RI! 0

{1

wherein R!', R?, R?, R* and R°® are
10 (A) among R!, R?, R? R" and R?®, 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 R!, R?, R? R* and R®is a group of the formula:
-X.-Alk,-R®%, and the other two groups are a hydrogen atom,
15 or
(B) among R!', R?, R? R* and R?®, two groups being
adjacent cach 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,-R®, and the
20 remaining three groups of R', R?, R?, R* and R® are a
hydrogen atom, an alkyl 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-,
25 Alk is an alkylene group,
R® is -NH,, a group of the formula: —N:\NH» or -OH,

m and n are both 0 or 1, or m is 1 and n is 0O,

Elbe WV L ¢
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the peptide is glycyl-glycine, or a salt thereof.

9. The compound according to claim 6, wherein
the peptide is glycyl-glycyl-glycine, or a salt thereof.
10. The compound according to claim 6, wherein
15 the peptide is glycyl-glycyl-glycyl-glycine, or a salt thereof.
11. The compound according to claim 6, wherein
the peptide is L- or D-phenylalanyl-glycine, or a salt

thereof.



