DESCRI PTI ON COVBI NED USE OF ANTI TUMOR | NDOLOPYRROLOCARBAZOLE DERI VATI VE AND
OTHER ANTI TUMOR AGENT 5 Technical Field The present invention relates to a
conbi ned use of an indol opyrrol ocarbazol e derivative wth other antitunor
agent (s) which exhibits an excellent effect, particularly a synergistic
effect of inhibiting the growh of cancer cells. Mre particularly, the
present invention relates to a conbined 10 preparation of an

i ndol opyrrol ocarbazol e derivative and other antitunor agent(s), a treating
met hod conprising the adm ni stratippgsekpionndol opyrrol ocarbazol e
derivative and other antitunor agent(s), and use of an

i ndol opyrrol ocarbazol e derivative and other antitunor agent(s) for

manuf act ur.i %a rggar ation for cancer treatnment. 15 Background Art The
devel opmehP H‘{F-éﬁU SFANTHIMOR REPQLOBYXRRCOLOGARBAZNE BRIV ATV NS

for infectious diseases, ther i ents for_hypertension, therapeutic
agents for hyperlipenia, and WMW%&%ﬁd the human |ife span.
The pyolonged life span, however, has increased the death rate from

di seases which are considered to be highly associated with aging, and this

has becomecm@rl Helg 20 i ssues in devel oped countries as well as in
devel oping countries. In particular, the death rate froma nalignant

neopl asm what Thepresnt sttemtionaniztes to hasmbinetaké 60hh YndopheaIsesbd-Ble Pt ive
Europe and the United States. There are various nethods for cancer

t r eat mentith OFer aEvEPeager(s ydigh exhibits an cagellentiesiectppartiaiatyod beesiyic offact of

i mmune tgﬁ?ﬂ% eang‘gfhhos conbieﬂati n of several treating nmethods has

i npr oved PIETE S0 S SNt HECDRBISERE RN OPresRat myeniion selates totvembined
ti sspes, pbirgdbnl L.ihowever the treatment b
surgery o adinaot?iag %ﬁ%ﬁgg%@z#%@ﬁgﬁggﬁ%gj%erc‘ﬁ%'%’f‘?{&gﬁrﬁgf?’ 3 egtin miéthod
medi ci natortprisa s Adniisistiaion lof aRinderpireslocalbyle ABeRSe f o@&ﬂﬁﬁ&ﬁ% apyEnve
been reported. These antitunor agents are roughly classified 1nto: ’
ant i t unoAdaisrpf ae imdgloayeplpearkazale derivativg pind ioder bytitoyot agERgSIbAMatecuring a
antitunor ar&q&ggt abolites that are typified by 5-fluorouracil; antitunor

ant i bi ot F"EREHRELOTSAEE VHPIEd by |

15  Background Art
The development of various pharmaceuticals, particularly, therapeutic agents for infectious
diseases, therapeutic agents for hypertension, therapeutic agents for hyperlipemia, and the like has
prolonged the human life span. The prolonged life span, however, has increased the death rate
from diseases which are considered to be highly associated with aging, and this has become serious
20 1issues in developed countries as well as in developing countdes. In particular, the death rate from a
malignant neoplasm, what is called a cancer, has dramatically increased in Japan, Europe and the
United States. There are various methods for cancer treatment, for example, surgery, radiation
therapy, chemotherapy, and immune therapy, and the combination of several treating methods has
improved the survival ratio. In the treatment of metastasis to other tissues, which is one problem of
25  cancer, however, the treatment by surgery or radiation therapy is limited. Thus, chemotherapy, i.e.,
medicinal treatment is mainly attempted.
Many agents for chemotherapy have been reported. These antitumor agents are roughly
classified into: antitumor alkylating agents that are typified by cyclophosphamide; antitumor

antimetabolites that are typified by 5-fluorouracil; antitumor antibiotics that are typified by
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doxor ubi ci n hydrochl ori de; plant-derived antitunor agents that are typified
by vincristine and paclitaxel; antitunor platinum conpl ex conpounds that
are typified by cisplatin; and the like. The present inventors have found
a novel indol opyrrol ocarbazol e derivative having potent antitunor
activities, and had applied for patent on the series of conpounds (for
exanple, United States Patent 5 Nos. 5591842, 5668271, 5804564, and
5922860, WO 95/30682, WD 96/ 04293, WD 98/0743, EP-A-0528030, and

JP- A- 10- 245396ikin Inereshiviide;eplat-davdd BECUMEE aPdnt$ Lk IBS @ﬁﬁﬁéaehy viferistift and

i ndol ocar bazol e derivative, or a derivative thereof wth other antitunor
agent (s) pheitaishentitimecplatiet-campléx @mnatounds thitare §pidieP be cispldit; And 2re 1386 36Re VO
94/ 20106, WD 2001/04125, JP-A-08-50012, and JP-A-10-500394). 10 However,

st aur ospOFSSFE 1BYFITY Bagelopdainpad indeopympiacaibazale Idgriviitiive dmeing pbrentmattivemor
compound _of .gener.al . fornula | accordin o the invention of_ the present
appl i cat F%thw%ﬁ’ ?"qu}afl a%‘fqﬂﬁg??r Lf’gt. OTN;?‘E 5?“%/{?& Fempngs, ek ssmpie Usied States Patent
deri vat i klpj t i RhhAakt O i ' N ound
of | gonerar Taph s Fo0l, SRPes bl BroeEn WD BSANG OOk PO RS

i nhi bi toEy’_,@,:osjzsmogﬂdUpppi@mp@ge Il  (T. Yoshinari et al., Cancer

Research, 55, 1310-1315 (1995)). Further, the prior art docunents do 15 not
di scl ose or suligestiorehe combbied ede wf estanfospdrines 0.8 @u Nidd@lbcagiRnete aderil AHVEU bA 4
according to the present invention with other antitunor agent(s).

Di scl osuf@81ve Hereohat PBer aMEpereagsat(s) kas dhren olestribediimdieratoree fpm axhrhpie,
appl i cat izon 44 f e i 0.conpi pi ng an antitunor

i ndol ocaﬁ%z%fie&g%@i \)gai %Qﬁﬁ%eﬁ%&%ﬂ%ﬁ nﬂﬁ’%@%ﬁéqlg) afd JP-pe-600394).a
bet t anbbhvHIO vanh B foddl : [6H- S f compar.ed t

t he EUse Ic:)I]E) one’ éagugérf 8Ifﬁ{l\f;barn 2“33%@%“? i%céa ?gﬁgﬁa\ﬁggjdg%?&%? O?‘néég%é%%%lﬁ of 89 on
is to priwinde Jaawcouiignecdheimpatiat dfothe Qreseili aplEioh Gh tBNGR@hSed CAldoY while
enhancing the antitunor effects, which conprises an indolopyrrolocarbazol e
der i vat | Y& TPROERMMId st dedyatines exhditibe inkititoryaetion ay prit¢is kinagkn0f the cornpjumdtof of

25 the prese invention is to treat cancer patients by admnistering the
ol opyRTEIL PR BB ingP LS E PV DAL s P orY ptaBrondrRartomrosse |

- . i i ' . h
A0t o). Arohibddalal WRiRE RN SSPIABOMS (18H! | AR d Rid!38 doiSipensnda .

i ndol opyrrol ocarbazo erivative an i tunor

pr e[dr atnavlisclost ocangest tHer @aibifdtuse Th theliofHBHid bﬂ%&eﬁp FSh B0 528! ©%he
concentrated studies on conbi nations of the already
present mvention with other antitumor agent(s).

Disclosure of the Invention
The present invention is aimed to expand the application range of chemotherapeutics by
20  combining an antitomor indolocarbazole derivative with other antitumor agent(s) and to provide a
better antitumor effect, in particular, a synergistic effect compared to the use of one agent.

More specifically, an object of the present invention is to provide a combined preparation or
mixtare for synergistically enhancing the antitumor effects, which comprises an
indolopyrrolocarbazole derivative in combination with other antitumor agent(s). Another object of

25  the present invention is to treat cancer patients by administering the indolopyrrolocarbazole
derivative in combination with other antitomor agent(s). A further object of the present invention is
to use the indolopyrrolocarbazole derivative and other antitumor agent(s) to produce a preparation

for cancer treatment.

The present inventors had conducted concentrated studies on combinations of the already
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2 di scl osed i ndol opyrrol ocarbazol e antitunor conpound wi th other antitunor
agent(s). As a result, they found a conbination exhibiting an excell ent
antitunmor effect, in particular, a synergistic effect. Mdre specifically,
the present invention relates to a conbi ned preparation for sinultaneous,
separate, or sequential admnistration in the treatnment of cancer,
conprising two separate 5 preparations: * a preparation conprising, in
conbination with a pharnaceutically acceptable carrier or diluent, at

| east ONQiCRERCH ; £ ergin R -and
R2 each i h%ependﬁ?%ogggﬁg?ﬂeenéﬁ a rf?&#“gé’g’hd gv%%%tﬂélf cgﬁlmtétéﬁjgﬁl%/efl%l o%éra resuh?
al keny! , dieyvieundal deynbitatiorexhibitingfanlekodllentQhtifieior EBEY,Gh partia @O nbWRGE @fﬁf}tﬁ he
| oner al kyl, the lower al kenyl, the |ower alkynyl, the aryl, "the aral kyl,
and the het er dbyespecifigalinihe pregent aybntivaveawn® 4 cnitive mwépatdien $@sEneltancous,
different substituents_ selected fromthe 15 gr oug consi sting of carboxyl,
car banoyFePAEAS, £, SSRFHI! adpunieiration Hg- fewBRABIERY OB rAaReEr, @PmIp@SiRG two Separate
al kyl§m' Q}o aIQ%j/cgnrs_oxyl, and a hal ogen atom); a group of forrmula -Y-R3 {
wher €1 n e|'pep esents carbonyl, thiocarbonyl, or sulfonyl, and R3
represents a hygr ; ; I; e OV I Kyl - l.ower.

al kyl, aryl, ar gl @%pml%g\%g}rnp hﬁ‘%&% rﬁ%ﬁ)}a roglz‘?irﬁlg,gp gﬁﬂ%&é‘\{?@%&gpﬁ%‘?e carner or
car banoy Hiluent, afiedsetie@paipbendf@eierdlhiani@in the | ower al kyl, the 20

cycl oal kyl, the cycloal kyl -1 ower al kyl, the aryl, the aralkyl, and the

het er ocyclic. group may each have one to four of the sane or different
substituents selected fromthe gr.oup consisting of a halogen atom
optionally protected hydrbxyl , Bffti no, carboxyl, carbanmoyl, cyano, and |ower
al koxycarbonyl 3 in which th& am no and the carbanmoyl nmay each be further
nono- or di-substituted by | gwer alkyl optionally substituted by a
substituent or substitgg e fromthe group consisting of a hal ogen
atom hydroxyl, am no, car banoyl, and | ower al koxycarbonyl) or

[1]

N N
H

[wherein R’ and R? each independently represent:

10

a hydrogen atom, lower alkyl, lower alkenyl, lower alkynyl, aryl, aralkyl, or heterocyclic
group (wherein the lower alkyl, the lower alkenyl, the lower alkynyl, the aryl, the aralkyl, and the
heterocyclic group may each have one to five of the same or different substituents selected from the

15 group consisting of carboxyl, carbamoyl, sulfo, amino, cyano, mono-lower alkylamino, di-lower
alkylamino, hydroxyl, and a halogen atom);

a group of formula -Y-R> {wherein Y represents carbonyl, thiocarbonyl, or sulfonyl, and
R? represents a hydrogen atom, lower alkyl, cycloalkyl, cycloalkyl-lower alkyl, aryl, aralkyl, lower
alkoxy, hydrazino, amino, arylamino, carbamoyl, or heterocyclic group (wherein the lower alkyl, the

20 cycloalkyl, the cycloalkyl-lower alkyl, the aryl, the aralkyl, and the heterocyclic group may each
have one to four of the same or different substituents selected from the group consisting of a halogen

atom, optionally protected hydroxyl, amino, carboxyl, carbamoyl, cyano, and lower alkoxycarbonyl
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a group of formula -(CH2)m R4 (wherein R4 is pyridyl, furyl, or thienyl
(wherein the 5 pyridyl, the furyl, and the thienyl nay each have one or
two substituents selected fromthe group consisting of hydroxyl, |ower

al koxy, hydroxy-Ilower al kyl, and hydroxy-|ower alkenyl), and mis an
integer of | to 3), R and R2 are conbined together to represent |ower

al kyl i dene (wherein the | ower alkylidene may have one to four of the sane
or different substituents selected fromthe group 10 consisting of am no,
noNo- | owgy witidithaarhing andl ke I hHe L or 6:8%RG; )
or R3 and R2, together mﬁtﬁg%ﬁgmﬁfrﬁ%ggﬁqgggﬂygo igﬂ&?ﬁg§m§%%8?ﬂ$§$%¥éﬁ

het er ocy obtienal]y substitfiteli &y @isobstituente sebistigats sele@EDHEm My groid/@nsiSthgldfd halogen
| ower al kyl optionally substituted by a group or groups selected fromthe
group cofwns hygrgxs ansing,earbokylcdiathapioyl, end lowey dlkoxymarbenylfjodr, 15 G represents

a pentosyl or hexosyl, _and Xl d X2 each independent|y represent a
hydr ogen at om aagrﬂ'é\‘i/%m{%ﬁp%%ofWh%ﬁogl Bweyidy], yivhrernibiendi (wheygin the

al kyl am . Ry I . alhko al kox car boxyl , | ower
2l o ca PRIy 8 mod SR iR eac R Gl cr G sPR e Bl oms hengronn
thereof , canshifig af WIRRIL, M@ AKB KRy Arsk M fbwel AG0 IR PRk b QM oWk i
phar maceuti cal %y }gfzcept abl e caﬁr?%i gr O)(’ 20 gﬂguent ) a&loea}s{}k%ﬁ/g’ aéjrc]ltnllfsuarﬁ)r
agent selmedgeedf FtodM t he group consi sting of antitunor al kylating agents,
antitunor antinetabolites, antitunor antibiotics, plant-derived antitunor
agents, anti t uforandpRaatencomigned fegrthen i oepersnt dnveer t alliphiderea (wattehnein ethé ower
derivativ Sl"d ant i tu#lmr tn%ros' ne%tk' nase inhibitors, nonoclonal antibodies,
i nt er f er BIFEIYHF SPRGPAYEI OF 48 J8Ws FRIE & itferpf Bbpitpenss selactpdofrom fhe grapor
2 PNeY MBESHIi6RbLE Hnil6 SAIARYE: SRNEmEBCHS oehibNe ANt LunD
al kyﬁati ng ade%ts are nitrogen ISTQPUHH@%IQE%QI%& %);’)dﬁ%’?' hcglr:hoéﬁl,’ and sulfo),
| fosfam ge, nel phal an, busul fan, mtobronitol, carboquone, thiotepa,
rani musti ne, ni g'rusti e, or tenozolomde, the antitunor antimetabolites are
net hot rexat e, B- aed Bapegather wid the bitopcteatometocwlitto fhey ibirel, forbr fdterotyolic griub,
tegafur, doxi.fl urhi di ne, carnofur, cytarabine, cytarabine ocfosfate,
enoci t abfYHETesthe heteracudlicieronpi Ty haye, op thgrng bwrg alkyl optionally substituted by a group
or groups selected from the group consisting of amino, hydroxyl, carboxyl, and sulfo),
15 " Grepresents a pentosyl or hexosyl, and
X' and X* each independently represent a hydrogen atom, a halogen atom, amino,
mono-lower alkylamino, di-lower alkylamino, hydroxyl, lower alkoxy, aralkoxy, carboxyl, lower
alkoxycarbonyl, or lower alkyl} or a pharmaceutically acceptable salt thereof; and
* a preparation comprising, in combination with a pharmaceutically acceptable carrier or
20 diluent, at Jeast one antitumor agent selected from the group consisting of antitumor alkylating agents,
antitumor  antimetabolites, antitumor antibiotics, plant-derived antitumor agents, antitumor
platinum-complex compounds, antitumor campthotecin derivatives, antitumor tyrosine kinase
inhibitors, monoclonal antibodies, interferons, biological response modifiers, and other antitumor
agents or a pharmaceutically acceptable salt thereof
25 (wherein the antitumor alkylating agents are nitrogen mustard N-oxide, cyclophosphamide,
ifosfamide, melphalan, busulfan, mitobronitol, carboquone, thiotepa, ranimustine, nimustine, or
temozolomide,
the antitumor antimetabolites are methotrexate, 6-mercaptopurine riboside, mercaptopurine,

5-fluorouracil, tegafur, doxifluridine, carmofur, cytarabine, cytarabine ocfosfate, enocitabine, S-1,
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the antitunor antibiotics are actinomycin D, doxorubicin, daunorubicin,
neocar zi nostatin, bleomycin, peplonmycin, mtonycin C, aclarubicin,
pirarubicin, epirubicin, zinostatin stimalaner, or idarubicin, 5 the

pl ant -derived antitunor agents are vincristine, vinblastine, vindeshine,
et oposi de, sobuzoxane, docetaxel, paclitaxel, or vinorelbine, the
antitunor platinum conpl ex conpounds are cisplatin, carboplatin,

nedapl atin, or oxaliplatin, the antitunor canpthotecin derivatives are

i r'i not ecaBmciARR! §FRBaraBlfic,canpt hotecin, 10 the antitunor tyrosine kinase
inhibitors are Iressa or SU5416, the nonoclonal antibodies are | MC-C225,
RhuMabVEGF, or tHei dntitiron antitidtizs iaret exihemnens Dld@xombelf easdndicin, HeBEAAh & atin
a-2a, interferon (x-2b, interferon 0, interferon y-1 a, or interferon yin
1, the bblrayraapepioassnseomyen G, eglarbicin, prasbicin, epiabidimamostaiiz afmalaner, or
pi ci bani | . .ubeni mex, 15 and the other antitunor agents are mtoxantrone,
L- aspar atﬂ @% procarbazi ne, dacarbazine, hydroxycarbani de, pentostatin,

or tretinoin). P Ci e hereinafter referred.to as, “adrianmycin."
Nbr e f’gpeci fi cal%?ﬁ%ﬁ%’ng%sagﬁ%nﬁﬁ\? Y SF rEcEes ¢ E’E“&?ﬁﬁ’i"ﬁ&ﬂ“’ﬂﬁ’ PR Eon
for si mul t aneoygpuzodihe SRREER, Pacltixe BAEHEIbRle, @dm ni stration in the
treatment of cancer, conprising two separate preparations: * a preparation
conpri sing, i ntheoatitunairi glatinsni-tontplhatmpoeids i g8l displaaiaC eRbahien, CRIAHISHN, Oy
diluent, at |east one conpound of general fornmula | as defined above
(wherei noviplafe, R3, R4, M Y, G X1, and X2 are the same as defined in

Claim1) or a pharaceuti c?hlelz%jgaqcﬁ:ice tabl e .salt thereof; and 25 * a
preparation colpATETHRE, camR iGTEY USRS WF THCLCHM PRIFEEL T ammtptedis ept abl e

car rjoer or di {hg_‘é‘sﬁkftum@lttaxloﬁﬂé 'pQ%??lﬁﬁ]idg%éig%ssg%FgﬁSE ected fromthe group

consi sting of. uor our acl nci tabi ne; ~doxor ubi ci n and

et oposi de; docetawabelamdaibeditd 8% BIC-C2BPRAINEL VEGE R RidikAb, and
oxal iplatin; irinotecan, topotecan, and canpthotecin; Iressa and SU5416;

and | MC- C225 athd int@fantvsvEGRerferoracpintarframen 2a Cinterfgronce-2b; imtekferona, tinfefferog of
(wher ei n‘}_lgjfor}n?e%epog%pnaﬂ ation contains
the biological response modifiers are krestin, lentinan, sizofiran, picibanil, or ubenimesx,
15 and
the other antitumor agents are mitoxantrone, L-asparaginase, procarbazine, dacarbazine,
hydroxycarbamide, pentostatin, or tretinoin). Doxorubicin may be hereinafter referred to as
“adriamycin.”
More specifically, the present invention relates to a combined preparation for simultaneous,
20  separate, or sequential administration in the treatment of cancer, comprising two' separate
preparations:
* a preparation comprising, in combination with a pharmaceutically acceptable carrier or
diluent, at least one compound of general formula I as defined above (wherein R, R, R, R, m, Y,
G, X!, and X are the same as defined in Claim 1) or a pharmaceutically acceptable salt thereof; and
25 * a preparation comprising, in combination with a pharmaceutically acceptable carrier or
diluent, at least one antitumor agent selected from the group consisting of: S-fluorouracil; S-1 ;
gemcitabine; doxorubicin and etoposide; docetaxel and paclitaxel; cisplatin, carboplatin, and

oxaliplatin; irinotecan, topotecan, and campthotecin; Iressa and SU5416; and IMC-C225 and

RhuMabVEGF or a pharmaceutically acceptable salt thereof (wherein, if the preparation contains
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5 5-fluorouracil, the preparation may further contain | eucovorin or may be
conbined with a separate |eucovorin preparation). Particularly preferably,
the present invention relates to a conbined preparation for sinultaneous,
separate, or sequential admnistration in the treatnment of canker,
conprising two 5 separate preparations: * a preparation conprising, in
conbi nation with a pharnmaceutically acceptable carrier or diluent, a
conmpound of forrmula IA: HO 10 OH (this conmpound is hereinafter referred to
as " conpauiebrainicilp thedprapantioRaRy tfhrart byntds taRbaHEorSAky be SMUIRRS wit?9deparde
preparation conprising, in conbination with a pharmaceutically accepté% e
carrier dgucoddindirépasativn). an antitunor agent selected fromthe group

consi sting of 5-fluorouracil, doxorubicin, cisplatin, carboplatin,

i rinotecan, topaticelanhy pagferablangicn greseiit ninyention efckitesi fo ahiamipnesh preparaton for
cont ai ns uor our aci conbi.ned wth a separate | eucovorin

. 5-1l | i v. b
e nt iR e e e b SEmBGNEROS B Hhes B ot dgpoers T BE e

is 6- - yl - 2- hydr oxy) et hyl am no-

12, 135-\1;1i %%5%9%19%@% iydr oxy- |

2- (P- D- gl ucopy ranggydration o hlin cmbinaior wih lphadideby 5 i

5, 7(6H)-di one. The %drresent ?nvegh)ti on al s%u{ e?g?e@aﬁ%&gm%glg)ﬁ%%%le(%%Hglé?r

t r eat nentileakyprcompoundtdi formakbkfini st rati on of a therapeutically effective
anount of at |east one conpound of general forrmula | 6 (wherein R, R2, R3,
Ra, M Y, G X, and X2 are the sane as defined in Cdaim1l) or a

phar maceutical |y acceptabl e Ly thereof in conbination with a
therapeutically effecti venw-@nt of at |east one antitunor agent sel ected
fromthe group consisting of “apti tunor al kyl ating agents, antitunor
antinetabol ites, anti O P bi otics, plant-derived antitunor agents,
ant it unor

(14]

10
(this compound is hereinafter referred to as “compound A™) or a pharmaceutically acceptable salt
thereof;
and
* a preparation comprismg, in combination with a pharmaceuticaily acceptable carrier or
15  diuent, an antitumor agent selected from the group consisting of 5-fluorouracil, doxorubicin,
cisplatin, carboplatin, irinotecan, topotecan, and campthotecin (wherein, if this preparation contains
5-fluorouracil, it may be combined with a separate leucovorin preparation) or a pharmaceutically
acceptable salt thereof. “Compound A” is 6-N- (1-hydroxymethyl-2-hydroxy)ethylamino-
12,13-dthydro-2,10-dihydroxy-12- (B-D-glucopyranosyl)-5H-indolo[2,3-a]-pyrrolo[3,4-c}-carbazole-
20 5,7(6H)-dione.
The present invention also relates to a method for cancer treatment comprising the

administration of a therapeutically effective amount of at least one compound of general formula I
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5 pl ati num conpl ex conmpounds, antitunor canpthotecin derivatives, antitunor
tyrosi ne kinase inhibitors, nonoclonal antibodies, interferons, biological
response nodifiers, and other antitunor agents (wherein a definition of
each antitunor agent is the sanme as above) or a pharmaceutically
acceptabl e salt thereof. Mre particularly, the present invention relates
to a nethod for cancer treatnment conprising 10 the admnistration of a
therapeutically effective amobunt of at |east one compound of general

formul a (whéherei R2 R, B2 mR8; ¥, MndYx2 Gre %he s@fld a¥20ethé tiﬁ“%:lgf?r{r%)aosr -

above) or a pharmaceutically accepfable salt thereof in conbination’wt

t her apeutphamhdcyutieblfyetipedlevah ditkeof in edmbigaivh wohe thatpdutitdBcfogRRamvahest £4d
fromthe group consisting of, 5-fluorouracil; S-1; gentitabine; doxorubicin
and et opdeasdene @oidumax @genarsdlepiad | framxthe ;graips poraisiing of aankiopiaat dlkylatiigdagents,
oxal iplatin; irinotecan, topotecan, 15 and canpthotecin; |Iressa and SU5416;
and | MC- GBBBMIR 2 BNESEF 2R IO (et igB et t Planitdopived candigians| agems,t antifemeof
0

571 b o ey SR RTOTA RN, JEER, R el Ve poPtiuirg rgsine Kinase

ucov
pr ef er ablphibi hel i t b o [ nt
Corr | o1 B PR, ook R oLl 20E Bt AR TBr
conpound agems (wherc20a dbfuitigic efUgack ahlinimae agpit #bthe sant bs BHSEPS! a ipRarkfBRitRAly ON
with a therapeutically effective amobunt of an antitunor agent selected from
t he groupceEpwsiesalithgeof 5-f| uorouracil, doxorubicin, cisplatin,
carboplatin, irjnotecan, topotecan, and canpthotecin or a pharmaceutically
accept abl e sal Otr‘ir"l%zi”é%‘?aﬂy’(tﬁﬁ@tﬁ%ﬁnﬁ?w?’?noﬁf?]f‘%g‘io@lﬁ%?q for gancgy ARt oRmEpTising

conmpgynd A, ' r i Further, the_present
Ve onf SRR b BB el e SR W ot S ool LR PR Brmelen
25 1 (whereherel R', B2, RRR®, R4, v,06, X!, 480 XL arcAihe sfide 35 AbbIS cﬁairﬁh:ﬁ'ﬁla@etaﬂc\! or
a pharmaceutically acceptable salt thereof and at |east 6ne antitunor adent
sel ect edadcepiable (selt ghasend io oromitanating with aatherapantcallyadffegtivd amgusgeitSleast one
antitunor anti metabol i%xﬁ q,)Hlant i tunmor antibiotics, plant-derived antitunor

agents, ZFWPORASERLSPISE! AP cansising Mo fluamuragilinpt; gemeiitties; doxarubicin

deri vati Lt I Ki. i bi.tors, ocl onal anti bodi es,
interfer %@z?to;gc{é it(‘)j_“’ogl &t %%J p?rll{sagd’_r%%ééag?@ artlla’ @%O%H@ga%ww ReER Y
(Wherei nar e@iptididcing re@h 88 FURANE AndMIC 2285 tand RuEVBLERER &S ﬁ%%&)euﬁ’éang
phar maceutically acceptable salt thereof, for manufacturing a preparation

f or cancanceptaatsaenthereof (wherein, if the compound of general formula I is combined with

5-fluorouracil, leucovorin may be further combined).
Particularly preferably, the present invention relates to a method for cancer treatment
comprising the administration of a therapeutically effective amount of compound A or a
20  pharmaceutically acceptable sait thereof in combination with a therapeutically effective amount of an
antitomor agent selected from the group consisting of 5-fluorouracil, doxorubicin, cisplatin,
carboplatin, irinotecan, topotecan, and campthotecin or a pharmaceutically acceptable salt thereof
(wherein, if 5-fluorouracil is combined with compound A, leucovorin may be further combined).
Further, the present invention relates to the use of at least one compound of general formula
25 I (wherein R, R?, R, R, m, Y, G, X!, and X? are the same as above) or a pharmaceutically
acceptable salt thereof and at least one antitumor agent selected from the group consisting of
antitumor alkylating agents, antitumor antimetabolites, antitumor antibiotics, plant-derived antitumor
agents, antitumor platinum-complex compounds, antitumor campthotecin derivatives, antitumor

tyrosine kinase inhibitors, monoclonal antibodies, interferons, biological response modifiers, and
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More particularly, the present invention relates to the use of at |east one
conpound of general fornmula | (wherein Rl, R2, R3, R4, m Y, G X, and X2
are the sane as defined in CCaim1l1l) or 5 a pharmaceutically acceptable
salt thereof and at | east one antitunor agent selected fromthe group
consisting of 5-fluorouracil; S-1; gentitabine; doxorubicin and etoposide;
docet axel and paclitaxel; cisplatin, carboplatin, and oxaliplatin;

i ri notecan, topotecan, and canpthotecin; Iressa and SU5416; | MCC225 and

RhuNBbVE@EmQ%n@tuﬁbﬁé%égfé%E&ﬁl' 4 ¥eRE6SPHARAS a%a{ufnog ?g&ﬁ% gfeVgAﬁ{eeAs”aboL%? %—Q@

conpound of gener al rmula | and 5-fl uorouraci use eucovori

be f urt hghantseeljicalfyakceptBlensalntherof, dor mghudachimp ahadphRiiod RF cARBGRAmhdngat ment .
Particularly preferably, the present invention relates to the use of

conpound A or &lorpiparicelady tthec priesapt srveativratsiatesstal the ke v af leasnn dnarcosPbimidIBHT
agent sel ect fr the grou nsj stin f 5-fluorouracil, doxorubicin,

ci spl ati ﬁ?neéaj?%b’fﬁ(wﬁ?mﬁ%r}?ngi i‘?é?{, m, Xp‘gt Kgaw? Xté?rﬁ theasameRs tefoied imvelagm 1) or
phar naceyt i I e | I+ thereof, (wherein, if the co und of
Gencr ol Fopaiist RaRERL B, R hestol S0l 1l OFE Boffomet adstCTR b amer
used) , T @nsTBAKLAS UGG ST, SRR dbnIGBAGRE ciobbE %&E%lf#@pggﬁtmfeﬁ;he

present I nvention relates 'to a phar maceut 1 cal conpo 1 6n"CO I

conbi nat tisplatis, tchrbeplpirg andhoeliplats| tioeeacppabts, ﬁ:ﬁf&ah%hcﬁécir@ eb@Nhd SAsehgast
one conmpound of general formula I (wherein R, RZ, , R4, m Y, G X1’
and X2 aPMGGESsante RiyMakY FGE dorad qheymaseutically) apteptabizcsalit ihembf Wwhereiapifthee

salt thereof and_.at | t one aptitunor agent selected fromthe group
consi st i FgRERd i%‘i’?ﬁ%%@?"ﬁ?fﬁ?éﬁtﬁ“&%ﬁcg,H%H%efj{ IeHesvorm mayeheatyghert ussd), for
ant i 4o aﬁﬁ%f@ﬁ"&t' J P ' ntitunmor agents, antitunor

pl at%(}jnumﬁjcorrp(f ex coﬁn%poaﬂaﬁgé?d}gﬁ%?{téréoﬁge@anpt hotecin derivatives, antitunor

tyrosine ki naspartiéirlyi prefesablyTaRed phcaérdl indeibh QlbRS 1o BOhRILE RbmbESRORSE o
modi fiers, and other antitunor agents (wherein a definition ollp each
ant i t unophazgasenti¢ally pkepeblasalttherepbantedr atithiadyagent selected foarthageup icoadidtivig

accept abl alt thereof. Mre particularly, the present invention rel ates
to a pha‘?fﬁﬁ'ﬁlé?f?ll@ - GOxeRBIEPy F’é‘ﬁa%ﬁﬁﬁbP@P%,m“ththﬁ@m andl geienthagecin or a

e e YA R 57 el P 5% S ERRTE 8L
as def i Neauabanel ahus@, IREAOIR GRY e Fattey uitas, §o AR Fachtink 2l &6080n AL afiler
| east one antitunor agent selected fromthe group 8
treatment.
Further, the present invention relates to a pharmaceutical composition comprising, in
combination with a pharmaceutically acceptable carrier or diluent, at least one compound of general
formuia I (wherein R], Rz, R3, R"‘, m, Y, G, X], and X? are the same as defined above) or a
20  pharmaceutically acceptable salt thereof and at least one antitumor agent selected from the group
consisting of antitumor alkylating agents, antitumor antimetabolites, antitumor antibiotics,
plant-derived antitumor agents, antitamor platinum-complex compounds, antitumor campthotecin
derivatives, antitumor tyrosine kinase inhibitors, monoclonal antibodies, biological response
modifiers, and other antiturnor agents (wherein a definition of each antitumor agent is the same as
25  defined above) or a pharmaceutically acceptable salt thereof.
More particularly, the present invention relates to a pharmaceutical composition comprising,
in combination with a pharmaceutically acceptable carrier or diluent, at least one compound of

general formula I (wherein R‘, Rz, R3, R4, m, Y, G, Xl, and X? are the same as defined above) or a

pharmaceutically acceptable salt thereof and at least one antitumor agent selected from the group
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consisting of 5-fluorouracil; S-1; gentitabine hydrochl oride; doxorubicin
hydr ochl ori de arad etoposide-, docetaxel hydrate and paclitaxel;

cisplatin, carboplatin, and oxal oplatin-, irinotecan, topotecan, and

canpt hotecin; Iressa and SU5416; | MC-C225 and RhuMabVEGF or a
phan-naccutically acceptable salt thereof (wherein, if the conposition
contains the conpound of 5 general fornmula | and 5-fluorouracil, it may
further contain | eucovorin). Particularly preferably, the present invention

rel ates ; ' . GQ Y ﬁmi i 09,3 folage] Lhon-with.a
phar matcetﬁteril s@sg{ﬁ??é fg?g@g%dé‘ﬁaﬁg’ ?gg?ge}?&%@iﬁgi uent ,&fgg’nggjﬁﬁg&%qglr]%g&]ﬁ&ﬂ and

phar nmaceetdpegtid; yicaeaentigiate aad tpatii@leg Ofisath, aRrAPllih USRS oRA68rS §HaGEEMH
fromthe group consisting of 5-fluorouracil, doxorubicin, cisplatin, ’
car bopl atdpotecan,i ant emapthotaepyt Feaa, armh SEHIP; IMEC1205 oandd RUMabVEGF or a
pharmaceutical |l y acceptable salt thereof (wherein, if the conpound of

gener al PBEMiratirallypecepetie salt bgreat (Whassia, i€ dhe spmpebitianeenstains the compotyel of

further contained)., T erm"lower” _used herein refers to the group or
conp ndfgelf%ﬁmn@# Itaﬂa‘é'fiugfoﬁfac}ldﬁglﬁy f‘mﬁﬁrscoﬂ “UYOBPFEd, having 6 or fewer,

preferably 4 Opﬁgaﬂ@ﬂd{ g?erfé}my,a&lgrﬁese%g’i&lsﬂ%r eV lo o’ Bnﬁ%ce&t?c#e:pgﬁs&it%n

branched al kyl vin ne to’'si x ‘carbon atons, and exa S

i ncl ude p&bpiding, Bf diyibinddo@ Pith.a phasRicemithily Ridtpthble LARBUSilue SontPdhdd A or a
tert-butyl, pentyl, isopentyl, neopentyl’, and hexyl. "Lower al kenyl"

ref ers tphdrinaeatically abecptebleesdlt ickefighd mamtingmotagest seleceil froaaihb @roupt cfEistignd
exanpl es thereof include_ propenyl, 2-butenyl, 3-butenyl, 3-pentenyl, and
4- pexenyP! S3HOronEGE doxPRPIGN. 'CfSP’é%rf@rhoalapn,rféa@tew, BPaisede and cayphdtetinr rig

threg, to_sj . ex es. t hereof inclyd ro |,

2- butynyf P,?A’@? ﬁeﬁp‘%ﬁg I &E%} Den f’ri)ﬂy efecggfg'l}‘ir-eg'eiﬁmﬁ .Comf&’@Ho&I F‘pa}/ %ﬂéﬂl% Ligpd
cycl oal kylnubaviae aleRbABink® 1k SvERTRS bR coftfifgxanpl es thereof include
cycl opropyl, cyclobutyl, cyclopentyl’, and cycl ohexyl. "Cycl oal kyl -1 ower
aLkyl™ refers to "lower alkyl"™ substituted by "cycloal kyl" in which the 25
cycl oal kyl and | ower al kyl npieties are as defined above, and exanpl es

thereof i ncl ud&he xR [Iopropiechiarey refers ya-the Biaup (oreempeundcipothigicthisyérmetioyer”
R e L S
2 o oot iy TN L A R BB, s s o
cycl oal kepamipiraiesdok jticlude efetiyhbihyl, prpylisbisropf, Wyl biesbutfl 5e8-bthl, teptBityl, pentyi,
isopentyl, neopentyl, and hexyl. |
“Lower alkenyl” refers to linear or branched alkenyl having three to six carbon atoms, and
examples thereof include propenyl, 2-butenyl, 3-butenyl, 3-pentenyl, and 4-hexenyl.
20 “Lower alkynyl” refers to linear or branched alkynyl having three to six carbon atoms, and
examples thereof include propynyl, 2-butynyl, 3-butynyl, 3-pentynyl, and 4-hexynyl.
“Cycloalkyl” refers to cycloalkyl having three to six carbon atoms, and examples thereof
mclude cyclopropyl, cyclobutyl, cyclopentyl, and cyclohexyl.
“Cycloatkyl-lower alkyl” refers to “lower alkyl” substituted by “cycloalkyl” in which the
25 cycloalkyl and lower alkyl moieties are as defined above, and examples thereof include
cyclopropylmethyl, cyclobutylmethyl, cyclopentylmethyl, cyclohexylmethyl, 1-cyclopropylethyl,
2-cyclopropylethyl, 1-cyclobutylethyl, 2-cyclobutylethyl, 1-cyclopentylethyl, 2-cyclopentylethyl,
l-cyclohexylethyl,  3-cyclohexylpropyl,  3-cyclopentylpropyl,  4-cyclohexylbutyl, . and
4-cyclopentylbutyl. The cycloalkyl-lower alkyl preferably has 4 to 10 carbon atoms in total.
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9 "Aryl" may be nonocycle or polycycle, and exanpl es thereof include aryl
having six to twelve carbon atons such as phenyl, naphthyl, and

t etrahydronapht hyl. "Aral kyl" refers to "lower alkyl" substituted by "aryl"
in which the aryl and | ower alkyl noieties are as defined above, and
exanpl es thereof include aral kyl having seven to fifteen carbon 5 atons
such as benzyl, phenethyl, phenyl propyl, phenyl butyl, phenyl pentyl,
napht hyl met hyl , and naphthyl ethyl. "Heterocyclic group” includes 5- or

6- menber ed het exagYflal AT { : ted from
the group consié@?ngh%?cgﬂ%@?&%ﬁ%ﬂigﬁgﬁg’éﬁi%?ég%%qgﬁéﬁfﬁ%n Egﬁgﬁﬁﬁﬁﬁu{uj
at om Exeowgiesridnerdef suting phesyl, rapmn?; ardl tBeisaREXMHHyE. group such as
pyrrolyl, furyl, tbienyl, 10 oxazolyl, isoxazolyl, thiazolyl, isothiazolyl,
i m dazol yl, pyramdtyl refeoxadilewsl aikyl” sdbsemdicd byl ‘phyl™ irhaioh yhe arylt fidrjawet Xy
furazanyl,_%yridyl, yridazinyl, pyrimdinyl, pyrazinyl, and triazinyl; and
nonar onaOEIChEE & Hﬁé}hefj B0y Bz aBiples tiesead i ARk dpving seven & fiiet darterny | |
pyrralin py.rral i dinyl i.nni dazaolidinyl, imdazolinpnyl, piperidinyl,

b beraal 1o RURL R PRI s SRAApIPHT SioniBitsinfons bt TabRbuL and
thiazoliﬂ#hﬂ]fﬂh@zolidinyl, I sot hi azol i nyl, isothiazolidinyl,
1,2-dithiolanyl,” 15 1,3-dithiolanyl, 1,2-dithiolyl, 1,3-dithiolyl,

di hydr ot hi opyr @itérocyictit rpedupt rigihided By TR Mhemberdd helehicidk! groupt cdmiliinli 1 BY 4

1, 4- oxat hii nyl, and 't hi omor phol i nyl. Exanples of "nono-lower al kyl &m no"

i ncl ude katerpptoms setected thiop Beigneip qerggingariantirogensopn,omyd:agemaiomb aid/h atiARo,
pentyl am no, an | am.no. Exanples of "di-I|lower alkylam no" include

d hex

di met hyl %ﬂ‘iﬂno,ﬁx 1 HETRY iy ds0 2romage HipleseRYeks SEuRyauph @b vaRiyhofuryl, thienyl,
di prgpy! 1100 ] NG, di | am no, but vyl | am no, .
et el e Mg oRh AR WA Sl oBe i cxtiato b MadiohE st
refers treudmlylofutdatyll SyrayD Pylidartid Byindlinl1 3gradabl, A58 3RANE . andfbrGX AL es
t her eof are phenyl ami no and napht hyl'am no.” A"" hal 6gen at om" “i ncl udes
f 1 uor i nehetesbiychi¢ ngyoups omiahe, asandihydrdihizeylat estmhy@bthiex gl pgsoladyl,” | Bwelidinyl,
al kyl i dene” include | inear or branched al kylidene having one to six carbon
at ons s JEpiazeliGipyly, ymadazolingd, npipering, pipesasiinl.d enezolingo prepyydinpdn dsoxazolinyl,
butylid jﬁﬁB tyl.i. den ec-hut vl i dene, pentyl. dene,. jsope | i dene
neo%en i f}%ﬁazet% I gnébﬁ%§§‘%il’ deﬁ'%z}zoﬁalmyl, Jsorghlhzo%nﬁ, Y6 azolidinyl, P R&—%lt}no]any

15 1,3-dithiolanyl, 1,2-dithiolyl, 1,3-dithiolyl, dihydrothiopyranyl, tetrahydrothiopyranyl, 1,4-dithianyl,

1,4-dithiiny}, 1,4-oxathiinyl, and thiomorpholinyl.

2

Examples of “mono-Jower alkylamino” include methylamino, ethylamino, propylamino,
isopropylamino, butylamino, pentylamino, and hexylamino. Examples of “di-lower alkylamino™
include  dimethylamino, ethyimethylamino, diethylamino, ethylpropylamino, dipropylamino,

20  butylmethylamino, dibutylamino, butylethylamino, methylpentylamino, hexylmethylamino, and
ethylhexylamino. .

“Arylamino™ refers to amino that is substituted by aryl as defined above, and examples
thereof are phenylamino and naphthylamino.

A “halogen atom” includes fluorine, chlorine, bromine, and iodine atoms.

25 Examples of “lower alkylidene” include linear or branched alkylidene having one to six
carbon atoms such as methylene, ethylidene, propylidene, isopropylidene, butylidene, isobutylidene,
sec-butylidene, pentylidene, isopentylidene, neopentylidene, and hexylidene.

“Lower alkoxy” refers to “lower alkyl” -O- group in which the lower alkyl moiety is as

defined above, and refers to linear or branched alkoxy having one to six carbon atoms, preferably
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"Lower al koxy" refers to "lower alkyl"™ -0- group in which the |ower alkyl
noiety is as defined above, and refers to |linear or branched al koxy havi ng
one to six carbon atons, preferably 10 one to four carbon atonms, nore
preferably one or two carbon atons, and nost preferably one carbc)n atom
Exanpl es thereof include nethoxy, ethoxy, propoxy, isopropoxy, n-butoxy,

| sobut oxy, sec-butoxy, tert-butoxy, pentoxy, isopentoxy, neopentoxy, and
hexoxy. "Lower al koxycarbonyl"” refers to "l ower al koxy" -CO group in which

t he | oweronakdkfxsycaroniingy, yhokeSpraferabBf dnd @ tvabP&¥son ﬁéﬁﬁﬁﬁf}@ﬁlo&g)g{/fﬁrgﬁlyioﬂg lcéd'ggp

met hoxycar bonyl , et hoxycarbonyl, propyl oxycarbony], 1sopr ycar bonyl,
but yl oxy eambonktamplsotheateyf§ mchaiariethyty, etimsnt propsys asdpespoky, @Botoxy, isobutoxy,
hexyl oxycar bonyl . "Aral koxy" refers to "l ower al koxy" substitut ed by "aryl"

i n whi ch sedeutekyy terthmEpXy.aReioxy, doReNgx wmmioperitexy, andheagxyef i ned above. Exanpl es
th f include, b I .. pb hyl : 0 ph I

(- napht hyl et RERSS HiRy T ety oreasRORYT GhoRyab ihich the lower alkoxy

t et rahydr.opapbi.b X aml f Qtective .group in "optionally

pr ot ot e bt S MERRE Yoore BRI Pl e HeoRidihordl, SBpuRpeonting

but yryl : b i tut £ tuts
utyry gﬂfp?hdxytﬁaﬁiﬁﬂylas Ci&?p?dﬂyloxy&iﬂzinyé u egut?fox%’é_lfﬁ%)b? Lrtu 1@&)u§g&!jé%ljﬁ0%}é],

such as benzyl and 43nethoxybenzy]; an aceta hing gro

acet oDi dpentfibxydakbdnylxandhexgoxyahdboghyl. refers to |inear or branched
hydroxyal kyl one to six carbon atonms, preferably one to four carbon atons,
and nore pref er AKXy Weeless te Rloser elprdnsubstithisd bantndk dmpihish the laeyl eofl lower

I ncl ude dr ox t hyl , hydroxyet hyl , dr oxypropyl., hydr-oxybutyl, and
hydr oxy hg%?ﬁqf rx{i—%ﬁ‘? o0 eél 498?\%7 | " B%laé‘? s BFE?OE&E%WY% PEFYIOR ¥ h Bleenethyloxy,
hydr gxya to si [ tonmsg_ t hree f our carbo
atongf ah%gﬁgkgk%gefergg%vﬁ?ﬂﬁggoxérbonﬁ3@%@@%5§ﬁ%%%xamﬂquwl °¥%eredwﬁ

i ncl ude @whlydirenaghthylpletpeypy!l . mis an integer of | to 3, and preferably 1.

"Pentosyl" and_"bexosyl" refer to pentosyl and hexosyl in which hydroxyl is
optionally reBran@es ¢y paecie srupeis ‘optiotly patectat hydrdxyEt incitde @ pikanoyl

LT, B RISl o B e bl i
E?ggPLg:Sel%Cﬂgi Féglfszyed',aﬂﬁ L YHGH0SHAPS afEL a‘é&gl-iioh%]g%leorﬁ%%ﬁc 2460035, 11 bose,

15 “Hydroxy-lower alkyl” refers to linear or branched hydroxyalkyl one to six carbon atoms,
preferably one to four carbon atoms, and more preferably two or three carbon atoms, and examples
thereof include hydroxymethyl, hydroxyethyl, hydroxypropyl, hydroxybutyl, and hydroxyhexyl.

“Hydroxy-lower alkenyl” refers to linear or branched hydroxyalkenyl two to six carbon
atoms, preferably three or four carbon atoms, and more preferably three carbon atoms, and examples

20  thereof include 3-hydroxy-1-propenyl. '

m is an integer of 1 to 3, and preferably 1.

“Pentosyl” and “hexosyl” refer to pentosyl and hexosyl in which hydroxyl is optionally
replaced by one to three of the same or different groups selected from the group consisting of a
hydrogen atom, lower alkyl, lower alkylcarbonyloxy, lower alkoxy, and amino, or is optionally

25  oxidized. Examples thereof include: groups derived from pentose such as ribose, arabinose, xylose,
and 2-deoxyribose and groups derived from hexose such as allose, glucose, mannose, galactose,
glucosamine, galactosamine, 2-deoxyglucose, 4-O-methylglucose, thamnose, and glucuronic acid.

Preferable examples thereof include B-D-glucopyranosyl.

In the compound of general formula, G preferably represents the group of formula:
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and 2-deoxyri bose and gToups derived from hexose such as all ose, gl ucose,
mannose, gal actose, glucosam ne, gal act osam ne, 2-deoxygl ucose,

4- 0- net hyl gl ucose, rhammose, and glucuronic acid. Preferable exanples

t hereof include P-D-glucopyranosyl. In the conmpound of general formula 1, G
preferably represents the group of fornula: 11 OHOor 50 -1r OH HO CH
wherein R5 represents a hydrogen atomor |ower alkyl, and R6 represents
hydroxyl or ami no. In the conmpound of general fornmula I, X1 and X2 bind
preferably to the 10 indol opyrrol ocarbazole ring at the 1- or 2-position
and at the 10- or 1l1-position, respectively, and each independently
represent a hal ogen atom| hydroxyl, |ower al koxy, or aral koxy. In the
conmpound of general formjla I,ggﬁeferably, Gis 13-D-glucopyranosyl, and X1
and X2 represent hydr to the indol opyrrol ocarbazole ring at the
2-position and at the7jlO-pogition, respectively. 15 In the conpound of
gener al fornulﬁg}, prgferablly, R represents a hydrogen atom and R2
represents a g 0 ka: OH OH 1In the conmpound of general
formula I, preferably, R| represents a hydrogen atom and R2 represents
-CH2--R4 wherein R4 repr nts 6-hydroxynet hyl pyridin-2-yl. 20 In the
conpound of general for al, preferably, R represents a hydrogen atom
and R 12 represents -CH2-R4 wherein R4 represents pyridin-4-yl.

ar

OH
HO OH

wherein R’ represents a hydrogen atom or lower alkyl, and R® represents hydroxyl or amino.
In the compound of geperal formula I, X' and X* bind preferably to the
10 indolopyrrolocarbazole ring at the 1- or 2-position and at the 10- or 11-position, respectively, and
each independently represent a halogen atom, hydroxyl, lower alkoxy, or araikoxy.
In the compound of general formula I, preferably, G is B-D-glucopyranosyl, and X' and X?
represent hydroxyl bonded to the indolopyrrolocarbazole ring at the 2-position and at the 10-position,
respectively.

15 In the compound of general formula 1, preferably, R represents a hydrogen atom, and R?

—COH
OH.

In the compound of general formula I, preferably, R’ represents a hydrogen atom, and R*

represents a group of the formula:

represents -CH,-R* wherein R* represents 6-hydroxymethylpyridin-2-yl.

20 In the compound of general formula I, preferably, R represents a hydrogen atom, and R*
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In the conpound of general formula I, preferably, RE represents a hydrogen
atom and R2 represents -CH2-R4 wherein R4 represents

5- hydr oxymnet hyl pyridin-4-yl. Preferably, preferred enbodinents of G X1 and
X2, and Rl and R2 are optionally 5 conbined. The conpound of general
formula | according to Claiml is preferably a conmpound of fornula I A
(i.e., "conpound A"): HO 10 OH The conpound of general fornula |I according
to the present invention can be present in the formof a pharmaceutically
accept ab X - QP -t 4include acid addition salts with
inorganig&g§?%§ %%%ﬁﬂ§§§§9 rS%ﬁ%%F?%ﬁ§%§é>§nd sulfuric acid or acid

addi tion salt s heRo@baai of RfdrflFomauE I efeRBS! R Crepfelséhis £ hldrbSern@iddl; and R?
tartaric acid, and naleic acid. Wien the conpound of the present 15

i nvent i orepresantaiGls; Riwbatin RE rgproens S-hidorphdhydpgidnp-yt.an be present in the
formof alkali netal salts 'such as potassium salt, and sodiumsalt;

al kal i ne ear t hPraerahly, spiefeged wabodisnensgple 6, ¥ 8ad tX"amdd Rakred RN al eptiopaity
sal t55vvi th g.r gdani c bases such as ethylam ne salt and arginine salt. Those
skil 1®ed FHPPH&™art can easily produce the conpound of general formula | in

accordance wt [ ] i P teratur ch as Unite

St at e Pat ent Noms]é Bﬁa@%@ﬁgﬁgﬁﬁ?%@ggiF@gﬁ@ﬁ@%ﬁba{xﬂ]ﬁdﬁgﬁ%@ﬁ& C?Iﬂgo%qdn?far
nmet hods fdﬂﬂlﬁﬁtm.(i,ah%oﬁpéﬁﬂd'm*)ar maceutical ly acceptable carrier or diluent”
used herein includes: solvents 13 such as water, physiological saline,

al cohol (e.g., ethanol), glycerin, and vegetable oil; and additives such
as exci pient, base, disintegrator, binder, lubricant, wetting agent,

stabilizer, emulsifier, d’lg\f rs%'?‘nt, preservative, sweetening agent,
fohatic,
N

col oring agent, conigent, buffer, solubilizer, antiseptic agent,
salt for changing the g pIESsure, coating agent, and antioxidant. 5
The term "treatnent of cancer/” used herein refers to inhibition of cancer
cell growth by adninistel;au an antitunor agent to a cancer patient.

Preferably, this tr e regression of cancer growh.
Specifically, the ancer can be decreased. Mre

OH

[1A]

10
The compound of general formula I according to the present invention can be present in the
form of a pharmaceutically acceptable salt. Examples of such a salt include acid addition salts with
inorganic acids such as hydrochloric acid and sulfuric acid or acid addition salts with organic acids
such as acetic acid, citric acid, tartaric acid, and maleic acid. When the compound of the present
15  invention contains an acidic group, the acidic group can be present in the form of: alkali metal salts
such as potassium salt and sodium salt; alkaline earth metal salts such as magnesium salt and
calcium salt; and salts with organic bases such as ethylamine salt and arginine salt.
Those skilled in the art can easily produce the compound of general formula I in
accordance with the methods described in known literatures such as United State Patent Nos.
20 5591842, 5668271, 5804564, and 5922860 or the similar methods thereto.

The term “pharmaceutically acceptable carrier or diluent” used herein includes: solvents

13



preferably, this treatnment can conpletely elimnate cancer. "Cancer" used
herein refers to solid cancer and henat opoi eti c cancer. Exanples of solid
10 cancer include cerebral tunor, head and neck cancer, esophageal cancer,
thyroid cancer, small cell |ung cancer, non-small cell lung cancer, breast
cancer, stomach cancer, gall bl adder and bile duct cancer, liver cancer,
pancreas cancer, colon cancer, rectal cancer, ovarian cancer,

choriocarci noma, uterine cancer, cervical cancer, renal pelvic and

ur et er als,@RnCHAter, BlyaRibRIcalCaRses hlcohdl %@é}%&@,@ﬁ&m aR@ PedeRbRAIE 8id additives
testicul ar cancer, "enbryonal cancer, | ms' tunor, skin cancer, nmalignant

mel anomauchl &s nextipidnt, alsdsendisinegtaen,s bindaraubricmitn gvettinguagent, satilizsnfdmilsiSaye
sarcomm, ; preferably, colon cancer, snall cell [ung cancer, non-snall cell
| ung cariispersar| prgsksyative rivveptening agenh ralonBg Reedmosrgent rrmatin buffen selubilizer,
pancreas cancer, and .ovari an cancer; bly col on

| i : pr.ef
cancer, FBFPUGRgent Isa\c(tg”ic %r@%w,c PEIY S & %H%Fnﬁg%’;a%@g?&fg@ﬁr aEx anpl es of

hemat.opoi eti c el £ ] Lo | ' ) a,
chr oRi 6 myel oy ERaT] ATREiGHESt BB CurcRER e B ol on o TRAGH L ST

nul ti pl edmakeis, afneififbr Bed@ks N SalchBARAR. PIETerablor fhis' BEARefitaéraBls thesed
herein includes oral preparations and parenteral preparations. Exanples of
oral prepaesion@fisancacgrodth. t Spdcificslly, dmpsalof sycapoabiteragcer aadbgdareateds . More
Exanpl es of _parenteral preparations_ include sterilized |iquid preparations
such as niefegblysthis fregmentisaneianleiely chmmatesprest fi cal |y the exanpl es are

I njections angJ nfusions: preferably, intravenous ipjections or .infusions;
25 more prefer QBP‘;?" i W&E\éf@ﬁéﬁj 1S 1O U CBPET mfjhléen}agqpme{}%8ar?ﬁ?rhegxaﬁ?pé?§a°rf§$lf£n"
usedgqherej Y -at.l

O dph o LR Sk MR S0TRM P Gt cOR P e RAGRE B ol
may be landemeé] h&tsrdll cdlylpgg pare@nbikhdt @fncef, sphacieaetyt igalitladdenadshileiduot The
"conbi ned preparation” include those prepared by further conbining at

| east orvengsr.diyar eancesnpancress ¢aneet,caoladi qanekr,Jead crpret oNarks caueeprahemotgremama,
Separate preparations used in%éﬂe treatnent of cangﬁé The two separate

pr epar at¥t BTG GRACH! ST 1e2h PEMC AR (RRIFral CAREFTH Biadder (CAPcer. fpros fidt i on

With a BRAIOREERULGLLYCAGE SBIANLS GALE Plim®nfbl U8 mcAlmhBRS: A oms

preparation conprising at 1east oné antitunor ay ect romthe
group C%ﬁfoﬁfabtﬂﬂaa,%st@@érbdnhﬁﬂﬁuﬁ@%skﬁhﬂiﬂ A softaie! srcofial; ipkdfem@bly, colon cancer,
Tl

anti netabolites, antitunor an lotics, plant-derived antitunor agents,
ant i t unomall cell lung cancer, non-small cell lung cancer, bladder cancer, head and neck cancey, stomach
cancer, pancreas cancer, liver cancer, and ovarian cancer; more preferably colon cancer, non-small
cell lung cancer, and head and neck cancer. Examples of hematopoietic cancer include acute
leukemia, chronic lymphatic leukemia, chronic myelocytic leukemia, polycythemia vera, malignant

20  lymphoma, multiple myeloma, and non Hodgkin's lymphoma.
The term “preparation” used herein includes oral preparations and parenteral preparations.
Examples of oral preparations include tablets, capsules, powders, and granules. Examples of
parenteral preparations include sterilized liquid preparations such as a solution or suspension; and
specifically the examples are injections and infusions; preferably, intravenous injections or infusions;

25  more preferably intravenous infusions.

The term “combined preparation” used herein refers to those comprising two or more
preparations for simultaneous, separate, or sequential administration in the treatment.  They may be

a so-called kit type preparation or pharmaceutical composition. The “combined preparation”

include those prepared by further combining at least one preparation with the combined preparation
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pl ati num conpl ex conmpounds, antitunor canpthotecin derivatives, antitunor
tyrosi ne kinase inhibitors, nonoclonal antibodies, interferons, biological
response nodifiers, and other antitunor agents (wherein a definition of
each antitunor agent is the sane as defined in Claim1l) or a
pharmaceutically acceptable salt thereof. In this case, the above-nentioned
at | east one preparation 10 further added and the two separate preparation
above may be admi nistered sinmultaneously, separately, or sequentially. For

exanpl e, p@nﬁﬁ’dﬁﬁ %@gﬁzﬁ@ﬁkﬁé&tﬁﬂs GQARM ihe nefindehl fiRafegpar ations i ncludes a
preparation conprising the conpound of general fornmula L a preparation

conprising 5- Thtiawougepmiale, prepasticns phep@ned iabove eapries fded etdbined i with, One
of or both of the two separate preparations in the conbined preparation may
be a 15ceabispiionr afith p? egbamsacwisall ywacesptabigy clyaep oef diugisl \at i legse oine oprepayation

I nfusions, and nore preferabl I ntravenpus infusions, In ?eneral t he

" pr epar afPBRPSINECRE 45t A APHIPICE 2k Sdeed ity FRURSSPSIRR T etumor alkylating

t herapeutical lv.effectiv ] t..of the.c o] f. 1 resent invention

| conb R TR SumeeBriRt dhy Riet A AR Bl ey PR R
techni quglaQhurh bRt d 1SdsC QRBhARF @dmbMoRein2 Qe SRRl antiRGlin] ink N ge
and wel | Ell?nol\llvn trgHt hosogﬂjgki Ted in themgr t. Preferabl §/,ant he prtg'?glglat %%d
for i ntr awméntss niondbdenab astitotick, hedtions) bicagcd eeporranedifiem, agndtharadntainm t h
a pharmaceutically acceptable carrier or diluent by various nethods that
are wel | agentpniwhersin pols@ngion |of edch antitiraorapgent Futheheame aghdadinethen i Akdr 2
preparation of the present inyentj I.s used, the -term  "adm nistration"
Cseh hor BT ReHERDy B eREPE AUENEROh ndp B G55 e AT SETioRes BiIesLis Areparaton
prefgfab r a 1 ni.st ' I.f] I . t . hed
P opy ac et 3R B0 HeZlo b3 Bl BREE sk e HmiER MRS
adni ni st gephia@ly, BRYedventR@y.C @ TRhmpl] h @oinbBie® Dhgarality cBRPANAY three PlepRtidhs
adm ni strations nay be oral. Preferably, both preparations relating to the
conbi nedinchydepaprephrahon sorapiiFing he spwbopelr efngearral fymulaPa agprepraidon comprising
adrnirfistration’ is, for exanple, iptravenous adm nistration,

subcut anedUeroaHRlArd 2 BrePRAIGTPESP&ICUSY M Ri stration, with intravenous 15

o 2 o P B hefo, YA S8 RO AR BB B
adm 1§ st pir&fleraPpRb&EAR, Whith niBYbd ProfddiiI vifje&usnk Yor AEiFioNs SARN fRdre pREARYE
preferably, it may be subject to intravenous infusion or injection.
. intravenous infusions.
In general, the “preparation” according to the present invention may comprise a
therapeutically effective amount of the compound of the present invention in combination with a
pharmaceutically acceptable carrier or diluent. This technique of formulation is considered to be
20  general technical knowledge and well known to those skilled in the art.  Preferably, the preparations
for intravenous infusions or injections can be prepared in combination with a pharmaceutically
acceptable carrier or dituent by various methods that are well known to those skilled in the art.
Further, when the combined preparation of the present invention is used, the term
“administration” used herein refers to parenteral and/or oral administration, and is preferably
25  parenteral administration. Specifically, when the combined preparation is administered: both
administrations may be parenteral; one administration may be parenteral while the other may be oral;
or both administrations may be oral. Preferably, both preparations relating to the combined

preparation is administered parenterally. “Parenteral administration” is, for example, intravenous

administration, subcutaneous administration, or intramuscular administration, with intravenous
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In the inplenmentation of the present invention, the conmpound of general
formula | may be 5 adm nistered sinultaneously with other antitunor
agents. The conmpound of general formula | may be first adm nistered

foll owed by the adm nistration of other antitunor agent(s). Alternatively,
ot her antitunor agent(s) may be first adm nistered foll owed by the

adm ni stration of the conpound of general formula L Further, the conpound
of general fornmula. | may be adm nistered, and then other antitunor

agent (s )adﬂﬁﬂsngﬁoﬁgﬁé’% ﬁ%ﬁh&i acheH Bie8 08 thoRd frepardionblire @omBint® tPddmisbtzred Ot her

10 antitunor agent( be adm ni stered, and then the conpound of general
formul a at ldmyorteeprem@n ah@I e patviteraly edmitisteidder Peefaxtlily, 6t nibleeontisenausly t he
tinme interval for the administration may be suitably selected by those
skil | ed admnnﬁ@rediratld impregueferpbdisrivmaxbe bieetde m@ﬁ@ﬂﬁwnfua%%lﬁ@@%r on

d f | f, la,l to b t
ﬁgﬁilglﬂg YT S e g R
ce Q .0e
Gi o ¢ SAEGRS fgﬁlﬁ@lé%’% %@Pﬁ?&ﬂ "SRRl el SR P pou R PR s Ly

t reat MerHe ikt acﬁl%%kﬁatfoﬁdvbéa by e SalffnittiafBn of behet aitmeepRhRd)e! Kierhativelys to
the separate use of preparatiions for the treatnent at different tinmes; for

exanpl e otienenttgant agesi(s) tme be dinst tfreinisierat folleweddryotha administratigeni the; compeed  on
t he second day. The term' sequentlally refers to the use of. égﬁpar i ons

in or derof geesraldfmmi b, Fushes the eprmpquad of general Samulglgmay by pripinig tsed
for the tyeatnent aft d | ength of, td Th

al ky| a?.qa%e?a Biior ek dpe e rEPBREY et A5 dahle Rl RRbely e

actiy t'aﬁﬁﬁhﬁa‘ﬁg&ﬁ@t 6 bedldihidbicRJaROGR] the ARMRLAL bY obRdR folnRild NOSS i vi ng

al ky reaction for substituting a Rydrogen atom of an

or gani C sgpuvRey radmmgtéinecadﬂew whild)e Thaide arkinlie tirdkinteatal foy tirgenimsiratiorchaydes  f or
exanmpl e, nitrogen nustard N-oxi de, cycl ophospham de, ifosfam de,

mel phal amitatiyssldcrsd thoser skilted bin e At it accerdarige gitbifer cxemplss @PFEPATAOR CATBES R

d 2 |
(ot 'h”ee aotesnd of SR ) eitaasafeé APEPYHIoR omByinag PRSNGSR de)

i th &%@g%&%@% 554,564 o iR Bl bk ARGy, ant i met abol i tes”

used herués ant mata |tes avi ng antitunor® activities in which

" antjisnet abol | tBR e RRfMahSbuslFChded Berbin@eftid RS the RELST prépariionhi fot e Dednnemat
nmet abol i sm and the substances W -&h inhibit the electron transfer system

to prevembstanielgihe simtihé | Tredenmetemtately’t refom to diersgpasate deod ghrepangigons dortthee r

structural or functional simlarjties to. met o&l %:
treatment at different times; for example, one agent is us e first day and another agent is used

on the second day. The term “sequentially” refers to the use of preparations in order; for example,
one agent is first used and another agent is used for the treatment after a determined length of time.
20 The “antitumor alkylating agents” used herein refer to alkylating agents having antitumor
activities in which the “alkylating agents” generally refer to those giving alkyl in the alkylation
reaction for substituting a hydrogen atom of an organic compound with alkyl. The “antitumor
alkylating agents” include, for example, nitrogen mustard N-oxide, cyclophosphamide, ifosfamide,
melphalan, busulphan, mitobronitol, carboquone, thiotepa, ranimustine, mimustine, and
25  temozolomide (3-methyl-4-0x0-3,4-dihydroimidazo(5,1-d][1,2,3,5]tetrazine-8-carboxamide), with
cyclophosphamide being preferred.
The “antitumor antimetabolites” used herein refer to antimetabolites having antituror
activities in which “antimetabolites” generally include the substances which disturb normal

metabolism, and the substances which inhibit the electron transfer system to prevent energy-rich
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that are inportant for living organisns (e.g., vitamn, coenzyme, arr&o
acid, and sugars). Exanples of "antitunor antinetabolites" include

nmet hotr exat e, 6-nmercaptopuni ne fi boside, nercaptopurine, 5-fluorouracil
(5-FU), tegafur, UFT, doxifluridine, carnofur 5 (hexyl carbanoyl-5-FLJ),
cytarabi ne (cytosine arabinoside), cytarabine ocfosfate, enocitabine
(behenoyl -ara-C), S-1, gentitabine, and fludarabine, with 5-FU, S-1, and
genctitabine being preferred. 5-FU is preferably used with |eucovorin. The

"ant i t unGregidials Hont Beingd BRAuAE! Glehol1BEif Etn}cﬁ]rﬁrgr' \@bhA Ss:rﬂi?a#tl@g (PRELabY eé) r

activities in which the "antibiotics” 1nclude substances t are pro uc ed
by rni cr aex gae dsipsrtandor MRingi brgatibhs (29, Oviewin @dtﬂzﬁﬁ&%mﬁq@nﬁdid ORI Qhgars).

m croorgani sms and ot her |iving organisns. Exarrp es of "antitunor

ant i bi ot iFgarhpiencofu dentawmim emetabaltest aiclude nyeihojrexatky x Gt aptapurine  riboside,
(adrianycin), daunorabicin (daunonycin), neocarzinontin, bleonycin,

pepl orrycFTWrcamoPB‘Wcl n “dJuogaragiubi e H%UX acltﬁ.%'<1f'|’fe)rrydﬂﬁr A)dox}ﬂmémbl cicarmofur

epi rubi ci St stlnalarne and i dar ubi ubi ci n, bei ng
pr ef e:?r egjeﬁléarg %ﬂ P i ?fabdﬂ? TRgpe aﬂglﬁ Ae& &‘%}’1& ' ﬁtréﬁeud"éloﬁna bine

"~ conmpound )| t i Wl Iiygth Nat;e r n
corrpound(Bpg:?}gﬁpgrgggrﬁfaytsgllrr\[/)écrxlng;;C %dggl hirlr&t;ag?b ég{ﬁlﬂgr? It% §tlhce!m§0%%%)cﬁa‘%"é %?mg

" pl ant - dpfefered. afFUtisipferadlantd with ukoidein. f or exanpl e, vincristine,

vi nbl astine, vindeshine, etoposide, sobuzoxane, docetaxel, paclitaxel, and
vi nor el bi ne, vﬂhh“@ﬁbﬁﬂwiadébiotﬂnées@mein referdropatbivtiehielvingeintiginur et @vitedn
The "anti ﬁﬂ'}gD‘E G rgg[ hoteci.n derivatives" used herein_include canpthotecin

i tself, B FRPIOCY nglude sHbsantes that arg BTOQFCE"Q&YUFWT&%W| andaighikittgell

ca rrp}d1 ot argi' c{]}??tﬁﬁgnén of rrﬁjcr 6 % A B8 L h&ﬁ% 9rg91?1gnvlvstﬁ gtExsgltp[QF) lcgg‘lsaél%{-[v})or}e

"antitu carrpt ecin derrva Shel’

Lirni tedaﬂdb;ou@am&meeﬁéﬂhom%&n hDdf(Qa%ﬁ xﬁbot&ﬁbﬂxbxchpqgar%@a | TR 9581
and 9-an-iinocanpt hot eci n, h canpt hot eci n, topotecan, (51 I r1notecan
bei ng pr eheranedin)) neoravtipgstating lﬂemmycanhqieplbmj/cmnnmomgcm@ aemfmibimm (a@latinbanEh
effects as SN-38, The action nmechanismand the, activity of the

canpt hot &&iPHEBBICHeFRIPRICT, EE0SKHIE SHRHAEMEE ?’é‘ilj]d@@bﬁ@s §’t1}b dexgrabigin bying pesfaeede as

t hose of canpt e Nitta »al aku Cancer
and Chenot her a@@ pﬁ%ﬁdé’ﬁlgg ag%u}mt)rlgﬁ}}s) usﬁgem]gr}?(fl?‘{?n% OIBPA Rﬁﬂl’i‘ﬁi"éd‘% fugier
conpeundgiiviisesnis ofbifatt®fBm dhisbrat éoﬂw&ﬁ@ﬁfebﬁéd bfrgl YRdSiAPMbRBcation to

antitunor activities in which "platinumconplex co ds” er to

pl at i nunthe oopp@sndc ofipotphois-dentvied Antirumver gpenis™ maldé rfoxtdmmfﬂ@rﬁh@‘fsuh@ﬂinblasﬁne

Preferabl e plati num
vindeshine, etoposide, sobuzoxane docetaxel, paclitaxel, and vinorelbine, with etoposide, docetaxel,

and paclitaxel being preferred.
The “antitumor campthotecin derivatives” used herein include campthotecin itself, and
20  refer to a compound that is structurally associated with campthotecin, directed for inhibiting cancer
cell growth.  Examples of the “antitumor campthotecin derivatives” include, but are not particularly
limited to, campthotecin, 10-hydroxycampthotecin, topotecan, irinotecan, and 9-aminocampthotecin,
with campthotecin, topotecan, and irinotecan being preferred.  Irinotecan is metabolized in vivo to
. exhibit antitumor effects as SN-38. The action mechanism and the activity of the campthotecin
25  denvatives are considered to be substantially the same as those of campthotecin (e.g., Nitta et al.,
Gan to Kagaku Ryouhou (Cancer and Chemotherapy), 14, 850-857 (1987)).
The “antitumor platinum-complex compounds™ used herein refer to platinum-complex
compounds having antitumor activities in which “platinum-complex compounds” refer to

platinum-complex compounds which give platinum in the form of ion. Preferable platinum
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17 conpounds include: c3splatin,- cis-dianimnediaquoplatinum (I11)-ion;
cWoro(diethylenctrian-~ne)-platl' num (11) chloride;

di chl or o( et hyl enedi an- ~ne) - pl ati num (H);

di anmi ne(l,]-cycl obut anedi car boxyl at o) pl ati num (H) (carbopl atin);
spiroplatin; iproplatin; dianunine(2-ethylmlonato)-platin-um(10; ethyl
enedi am nenal onatoplati nurn (ID, 5

aqua( 1, 2- di am nodi cycl ohexane) sul f at opl at i num

aqua( 1, 2-gdh@Bgsgodi cy xane) t opl at LW mined; : .
(1, 2-di amgir?ggycl ohexa(r;lﬂe;dﬂrrgl onat (r)%:Pgdti?’hum (1 Ibl)@ld nediaquoplatinumn ({-on;
(4- car boxyphd(Biaihglemdtidmide)dilaimumoC Y OBENANE) diphialb(dyRreBhmine)-platinum (1),
(1, 2-di an-iinocycl ohexane)-(isocitrato)platinum (11);

(1, 2- di aniammoioy@|ictyelohvieledicatbarPato)plaginimumiIPH) (cadopiaph)at i spiropledir; apipedpiatin;
carbopl atin; nedaplatin; and oxaliplatin. Preferable platinum 10 conpounds
i ncl ude EiEEPREEFImEonatpiatigpan| or dHpar nnefykepdiaminpmaiopaenlatnum (m;
carbopl atin d oxal i tin, | spl.atin is comrercially avail able. O her
antit m)laqupﬁ(5?]%haﬂ‘%?%dbcr¥gﬂog?aﬁ%ﬂﬂﬁ?ﬁﬁgmé%errpl ified herein are known, @;
COMMEr Ci aﬂ,ﬁay(lag_\ﬁ%{iﬁéyi cloﬁgg{]aﬁmg;ﬂg@gmng by those skilled in the art _
conventional techniqués. The "antitunor tyrosine kinase inhibitors" refer
to tyrosinedeniesgclbiixitt)aosatdiiatinggh dD; apt-tabuXOphtRastb)(1,Didsnihsbyddhehntne
" tyrosine kinase inhibitors" refer to chem cal substances that inhibit

"t yr osi nelakpgradl); (1. dtslaptineqyelnbdxene-(igociphtopidtiatm (1)) (APRlidroinhgytiaheydnepkalttre

specific ¥ir05i ein . protein. Exanples of "antitunpr tyrosine kinase
i nhi bi toPé nyIp '8gpap%ng5gega;{]%5; Eggg?latm; nedaplatin; and oxaliplatin. Preferable platinurn

N (S Byl BEAR0 SR de MBI eBaktinidkp RN LA A AR ockifidhrl >
(32) - 3- [ CRphrifliireshimbrohily =Pyilbe! - B¢t hivthk S8 und cAnRbL¥ohBalds el ﬁqe%lo
2-one). The "nonocl onal anti bodies" are also referred to as” "nonocl ona

ant i bodi betih amdknosfng rcommerdiallyi batlids, prdfatupeduditle syt oo wkilled ducihagarc elyl s
of a nonocl one, and exanples thereof include |M:C225 (Cetuxinmab),

RhuMabVEESBVERIAPEIIFIWHEEE) . and Rituxi mab. The "interferons” refer to
i nterferons haw ng I tumor.activities.in,which the "interferans" 25
general ly ref eﬁ]{]o g y%%p%?sgﬁenlélnﬁsgv]f'ﬁ%n%m rrd'fﬁlgrc OF ORET S‘FHaS%fmla@&m he¥ingoo

t hat1 s eainaAsGREvIARn WhRE R Ggobie RInARIbhiBidrs GEfARY cﬁﬁ‘éﬂmcﬁﬁubﬁm&b@{ﬂaﬁ’ﬂﬂﬁjtﬁ

I nfection, and, in addition to inhibition of virus growt ave vari ous
i mrune  eftfmesine rkimase h avhichnmansfars hy—plosplé i ATPNRodfydealy] of pRripe&at Ayrbiind TR
cell) protein.  Examples of “antitumor tyrosine kinase inhibitors” include: Iressa (ZD-1839;
N-(3-chloro-4-fluorophenyl)-7-methoxy-6-[ 3-(4-morpholinyl)propoxy}-4-quinazolinamine) and
SU5416  (Semaxanib;  (3Z)-3-[(3,5-dimethyl-1H-pyrrol-2-yl)methylene}-1,3-dihydro-2H-indol-
20  2-one).

The “monoclonal antibodies” are also referred to as “monoclonal antibodies,” and refer to
antibodies produced by antibody-producing cells of a monoclone, and examples thereof include
IMC-C225 (Cetuximab), RhuMabVEGF (Bevacizumab), and Rituximab.

The “interferons”™ refer to interferons having antitumor activities in which the “interferons”

25  generally refer to glycoproteins having a molecular weight of about 20,000 that are produced and
secreted by almost all of animal cells upon virus infection, and, in addition to inhibition of virus
growth, have various immune effector mechanisms such as inhibition of cell (particularly tumor cell)

growth and enhancement of natural killer activities, and are designated as one type of cytokine.

Examples of “interferons” include interferon ¢, interferon o-2a, interferon o-2b, interferon B,
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growt h and enhancenent of natural killer activities, and are designated as
one type of cytokine. Exanples of "interferons” include interferon a,
-interferon ot-2a, interferon (x-2b, interferon P, 18 interferon y-1 a, and
interferon y-n 1. In general, the "biological response nodifiers"” are also
referred to as "biol ogical response nodifiers (BRM" that are generic
ternms for substances or agents for nodifying defense nechanisns of |iving
organi sns or biol ogical responses such as survival, growh, or

di f f er ent,i.akd-gy-94 a}:,a]'g,&%mge;,l,r#].s 5 to direct themto be useful for
i ndi vi dual's agal nét tunor, infection, or other diseases. Exanples of

"bi ol ogi cal regpgarel, WditHidlesis rdspoiss todifiepstdrdalsd fRérddan as ShigRbickldBsponse
pi ci banil, and ubeni nex. The "ot her antitunor agents" refer to those which
do not belcdrters (BRMY thot are lgencab tarms fastbstancesoragens ©r nadifyigg defenst mmohanisms
activities. Exanples of "other antitunpr agents" include m_toxantrone,

L- aspar a§f Rusgorgangasnenpiglpgieal respensehiieh g surpiydly gneyin op ditiereatiatipa af 88 RIS

and O tretipnoin.. The "antitunmor .al kyl ating agents,"” "ant.itunor
ant i bt alsbfireeb e o bp Bre i i TRhuf petnd birboh GGG ge phBLRcaRS: 1« Brgmples of
agents, "« ' |k AL c Rl . g 411 hot eci n
derivati vl?algl%ic}'ﬂgn i ?sgrrn?)%d 5 tyr 5si ne @%ﬁ%@éﬁ@%ﬂggpm@%%%&bgﬁgﬁk
anti bodi es," 'Theitehéres@ififnor aghit®! Rgircid| thbRSWREE QoM idelofE So "an?rlﬂ* th@bh&Ve
antitunor agents" are publicly known,, 15 commercially available, or can be
pr epar edafiramo sgentsk hiviiegd antitombie activitidsy  Wehmplks ofui‘other conwent i agaab” include
met hods. The manufacturing process of SU 5416 is described in, for exanple,
Uni t ed SPACRNIERE, o hraspagginase, 7orocarpazine; (flacarhgzine dydioxysarbrigide. Bemostain, fapnd
exarrfﬁ e’tré‘gﬂlio ed States Patent No. 5,770,599; that of [|IMCC225 is described
in, Tor exanple, WO 96/40210; that of RhuMab-VEG- is described in, for
exanmpl e, WO 94140 BhirhdiadkyPhtin® 3k abhdtuingr SREALAHRAES P Mandimof %A Rs
United States Patent Nos. 20 5,470,319 and 5,959, 133; that of gentitablne
i s descr fiad-denved§ cmtiswanplagentdIhi tadinGBiat qiatiBatertinpNes . conpotds, 2 5%néfshor
5,223,608; that of canpthotecin is described in United States Patent Nos.
5, 162, 53gampthptecay degiyatives,] g rntigmnor stypasipe s yinases inhitgtags (), “ragngclona 2 antibodies hat
of irinof.ec i s,.described in, for._. examl.e, United States Patent .
% 604, aoaneRRaS Y CPRR e RiEeR ARl Frer PURTBHEIE” an ot 9P HPes
Pt _ _ . b . . ¢
. o, Dbpmmertily Bpfabil BRtarfe ARRA AROSE Siien HSREAT AP Hel oy S ARb
methods. The manufacturing process of SU-5416 is described in, for example, United States Patent

No. 5,792,783; that of Iressa is described in, for example, United States Patent No. 5,770,599; that of
IMC-C225 is described in, for example, WO 96/40210; that of RhuMab-VEGEF is described in, for
example, WO 94/10202; that of oxaliplatin is described in, for example, United States Patent Nos.
20 5,420,319 and 5,959,133; that of gemcitabine is described in, for example, United States Patent Nos.
5,434,254 and 5,223,608; that of campthotecin is described in United States Patent Nos. 5,162,532,
5,247,089, 5,191,082, 5,200,524, 5,243,050, and 5,321,140; that of irinotecan is described in, for
example, United States Patent No. 4,604,463; that of topotecan is described in, for example, United
States Patent No. 5,734,056, that of temozolomide is described in, for example, JP-B-4-5029; and
25  that of Rituximab is described in JP-A-2-503143.
Th.e antitumor alkylating agents mentioned above are commercially available: for example,
nitrogen mustard N-oxide as Nitromin (trade name, Mitsubishi Pharma Corporation);
cyclophosphamide as Endoxan (trade name, Shionogi & Co., Ltd.); ifosfamide as Ifomide (trade

name, Shionogi & Co., Ltd.); melphalan as Alkeran (trade name, GlaxoSmithKline); busulphan as
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The antitunor al kyl ating agents nentioned above are commercially avail abl e:
for exanple, nitrogen nustard N-oxide as Nitromn (trade nanme, M tsubi shi
Pharma Corporation); cyclophospham de as Endoxan (trade nane, Shionogi &
Co., Ltd.); ifosfam de as Ifonm de (trade name, Shionogi & Co., Ltd.);

mel phal an as Al keran (trade nane, d axoSmthKline); busul phan as 19 Mablin
(trade name, Takeda Chemical Ind.); mtobronitol as Myebrol (trade nane,
Kyorin Pharmaceutical); carboquone as Esqui non (trade nane, Sankyo Co);

t hi ot epa Nago1ihe &RAET MAnde! rRk&ia CASHRical S GRRLERNRGITBE %@:@ﬂr grr:ﬁ%- naﬂn% ng.Rlan

rani nustine as Cynerin (trade nane, M t'subishi Phar oration);

ni must i n@hasndseulical)) dattiogoinenanisquibiom KyleGRjne, Sarlkie @)t oMY as Tespamin ﬁtrade
anti met abol i tes nenti oned above are conmercial ly avai [able: for exanpl e,
met hot r exame, Semiend dhemnesewicls rGuleLgnesnimaiting casChpmerdal(trddedname, Mitsubishi
6- mer cap 8 urine riboside as Thiqginosie (trade nane, Aventis);

ner capt o% gFlﬁ’eé%orﬁtéW &nil pupysting s Nidma (trafls pame, SeAkYA €@t 1 nd_) |

-fl il s .ad ) . : f
o i arure ( B8 aRime R R e oA A SR el aviglsbled FomR GRS, as
Fur t ul on (i Adetd 8RetiBRRE (e BAnBeTikelfa bheﬁn%ﬁ%ﬂ}ﬂ{) gﬁpéé%@ggﬁc GhsGHeas

name, Yamanouchi Pharnaceutical); cytarabine as € nafne,

Ni ppon Shivjradsia)(radztanicalvends)pnierapiep@ind s Beakeinl (Sade! HaaRe TARAE ChAIRROR );
Kayaku); enocitabine as Sunrabin (trade nane, ASAHI KASEl CORP.); S-1 a$

TS-1 (tradworparasil as PAFPidr@leanane KXOBA HAKKOLKAGYO Gagditd xbiegefux v Euta)
US A); aagd fl ud&r f@b as Fl uggra (trade  nanme, N hon Schering). 15 The
anti t umoFTagRARE AL 8y d-tdyseddimding a8 Fyrulom trads names dfippon

exa e, | ' t e ANYU PHARNVACEUT CO. ,
o 0 " o, KR ElrloRs 35, SRR ik S ARG RS E5 DR |
daunor ubgiogidaSradeasHhesTNappbn( SHiRkkRu ) aRirabiMe! ddfosBik K& StthsRifradk Tame; Nippon
neocar zi nostatin as Neocarzinostatin “(trade name, Yanmanouchi

Phar mac elayaa);)epoditabioenpe Sunralsn Biaele nfine a8 8AHA KA S QPRA); K2y ak TF;1 @Ade name,
pepl onyciggga Pepl eo (trade name, N ppon Kayaku); mtonycin C as Mtonycin
(trade n&fE10 Fryraasentiag k. késby eemgitabine; (Qventas, .Sl pandi fidagbine paFldarn (fadeade

N ppon R phar hor ubi ci n (¢ rade. name,  Pharmaci a K K.):

zinogfatin stiTh aARimas asMies hdiiBhR AUV arc commercially available: for example,
actinomycin D as Cosmegen (trade name, BANYU PHARMACEUTICAL CO., LTD.);
doxorubicin as Adriacin (trade name, KYOWA HAKKO KOGYO Co., Ltd.); daunorubicin as
Daunomycin (trade name, MEII SEIKA KAISHA, LTD.); neocarzinostatin as Neocarzinostatin
(rade name, Yamanouchi Pharmaceutical); bleomycin as Bleo (trade name, Nippon Kayaku);

20 peplomycin as Pepleo (trade name, Nippon Kayaku); mitomycin C as Mitomycin (trade name,
KYOWA HAKKO KOGYO Co., Ltd); aclarubicin as Aclacinon (trade name, Yamanouchi
Pharmaceutical); pirarubicin as Pmnorubin (rade name, Nippon Kayaku); epirubicin as
Pharmorubicin (trade name, Pharmacia K.K.); zinostatin stimalamer as SMANCS (trade name,
Yamanouchi Pharmaceutical); and idarubicin as Idamicin (trade name, Pharmacia K X.).

25 The plant-derived antitumor agents mentioned above are commercially available: for
example, vincristine as Oncovin (trade name, Shionogi & Co., Ltd.); vinblastine as Vinbiastine (trade
name, Kyorin Pharmaceutical); vindeshine as Fildesin (trade name, Shionogi & Co., Ltd.); etoposide
as Lastet (trade name, Nippon Kayaku); sobuzoxane as Perazolin (trade name, ZENYAKU KOGYO

CO., LTD.); docetaxel as Taxotere (trade name, Aventis); paclitaxel as Taxol (rade name, Bristol);
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Yamanouchi Pharmaceutical); and idarubicin as Idamcin (trade nane,
Pharmacia K K.). 25 The plant-derived antitunor agents nentioned above are
comercially available: for exanple, vincristine as Oncovin (trade nane,
Shionogi & Co., Ltd.); vinblastine as Vinblastine (trade nane, Kyorin

Phar maceutical ); vindeshine as Fildesin (trade nane, Shionogi & Co., Ltd.);
etoposide as Lastet (trade nanme, N ppon Kayaku); sobuzoxane as Perazolin
(trade name, ZENYAKU KOGYO CO., LTD.); docetaxel as Taxotere (trade name,

Avent i s);andatiordlBinehs Msvelbameqiraderiaad ek TEVeA }ﬁﬂ;Kﬁbqto)GY@c@“ﬁd‘j' nor el bi ne as
Navel bi ne (trade name, KYOM HAKKO KOGYO Co., Ltd.), The antitunor

pl ati num conpl e%e@onmwnﬂanmtwmadcmqmuﬂdmentmmo@e arlelcymaepdidiRvailab) .0
exanpl e, CI splatin as Randa (trade nanme, N ppon Kayaku); carboplatin as

Par apl at i {A PEpifecisripn as Rapa ey namﬁeab@ﬂoat ayalad; sachoplatin ¢¢ Pagisatita(rade name,
Shi d | at . Th
ant ?[‘82{”3?‘@%%%%@2@%@?&»?@4?@ B b Top B o s st Ghasyntns S.A.,

avai | gbl gy gf exanpl e, irinot ecan as Carrpt o (trade name, Yakult);
t opot ecan Q/ent as, U S A); and canpthotecin (Al drich Chem cal Conpany,

Inc, U S A). Tie anfiusiof e4aotbenbi:NaseksaRa8nal S50 &@1%&&%&&&1%@ Avakiiaode:

for exanple, interferon cx as 10 Surniferon (trade nane

Pbar mac e wkioplesriguecan|las Gamptoi (mademtre pYeldukt); 2epoasarQViestas . AA(E AP@mpiiBuin

Takeda Chemijcal Ind éq interferon a-2b as Intron A (trade nane,

Scheri ng- (Nd@ﬁbﬁj’ﬂmcalt Ry nc, B.%4.1 FNP (trade name, MOCHDA PHARNACEUTI CAL
trade nape, Shionogi

co, LTD.
Ltd.); ané |nt %ﬁcrv}/ %8“38“%%%%6@5@%%@@@% iﬂ(&xwﬁ@ﬂ@m@@fwmwas

. 6td _
bt Bt SRS B S5 QLIPS
San kyo Copme|BakédarGhemac! ] infeaforoq ok 258 IasE A (ﬁ%(&r}%ah&% Scheﬁhgzﬁfohglﬁnm?e?‘feron

Soni fi ran (trade nane, Kaken Pharnmaceutical Co. .); picib
Pi ci bani IP as AERIE (UﬁMMGhMMrPﬁABMAGEUT@AL COg. ID. pnikterfarmi FY a8

Bestatin, (trade n Ni k The ot her antitunor agents nentioned
above ar é"(‘ &%ﬁf’ agg’ gg%‘ fu:)8p I&S-&randeinterfopn i-p); p%H PaAMMEnErade name,
Novant ro%uggpﬁlgﬁa%ggal ¢idy Lederl e (Japan) Ltd.); L-asparaginase as
Leunase (trade name, KYO KKO KOGYO Co., Ltd.),- procarbazi ne as

Nat ul®an (tradeThangologitad pesponse modifiers mentioned above are commercially available: for
example, krestin as Krestin (trade name, Sankyo Co); lentinan as Lentinan (trade name, Aventis);
sizofiran as Sonifiran (irade name, Kaken Pharmaceutical Co., Ltd.); picibanil as Picibanil (trade
name, Chugai Pharmaceutical Co., Ltd.); and ubenimex as Bestatin (trade name, Nippon Kayaku).

The other antitumor agents mentioned above are commercially available: for example,

20  mitoxantrone as Novantrone (trade name, Wyeth Lederle (Japan) Ltd.); L-asparaginase as Leunase
(trade name, KYOWA HAKKO KOGYO Co., Ltd.); procarbazine as Natulan (trade name, Nippon
Roche K.K.); dacarbazine as Dacarbazine (trade name, KYOWA HAKKO KOGYO Co., Ltd.);
hydroxycarbamide as Hydrea (trade name, Bristol); pentostatin as Coforin (trade name, Kagaku
oyobi Kessei Ryouhou Kenkyuusho); and tretinoin as Vesanoid (Nippon Roche KK.).

25 In the method according to the present invention, a preferred therapeutic unit may vary in
accordance with: for example, a medication form of the compound of general formula L, a type of the
compound of general formula I to be used, and a dosage form of the compound of general formula I
to be used; a type of other antitamor agent(s) to be used together with, a medication form and 2

dosage form thereof; and a type of cancer cells and condition of the patient to be treated. Those
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Roche K. K.); dacarbazi ne as Dacarbazi ne (trade nane, KYOM HAKKO KOGYO Co.
Ltd.); hydroxycarbam de as Hydrea (trade nanme, Bristol); pentostatin as
Coforin (trade nanme, Kagaku oyobi Kessej Ryouhou Kenkyuusho); and
tretinoin as Vesanoid (N ppon Roche K. K.). 25 In the nethod according to
the present invention, a preferred therapeutic unit may vary in accordance
with: for exanple, a nedication formof the conpound of general formula 1,
a type of the conpound of general fornmula | to be used, and a dosage form
of the coppeyhs el ardeHesdmiRy ﬁﬂlbﬁmhal trQuB& 4984 a gwtex Rend foPbR&H o%f“{h'etym“
agent(s) to be used together with, a nedication fofmand a dosage

t her eof , camentoray geraptutivansie and'ef b? taliflg clndistloQfie Aff thé erdradtl @a&;ﬁkﬁlohaemto
treated. Those 21 skilled in the art can determ ne an optinal treatnment
under a gbnsederatiomdi ti on based on the set conventional therapeutic unit
and/ or by taklggﬁthe ,|sclosure of . the present specification into

consi deration ¢ geederllys tIhEH}eF%Pe“ttCH@“tqfléh%FﬁglﬂoPﬁd ofgenergk forrda & dmive unrthaed
general n_the net.hod 5 accordi t resent inyention can
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type of t
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t he doct aeatad, dilaghefadiseasepthe age tHhe p@fent #ikCdetor @\Slagnosﬁseﬁkﬁ@é type offBaRY € asfor
exanpl e, the dose for an adult per day can be in the range of 1 to 500 gy

in the tEagdvemeshrg fcmmrmlgtthfadqw fior dnraduht perdayecan be prathemargealf 1 to 500 mg in

adm ni strati on, &@ﬁ ‘ﬁg’ | nt avenous 10 adm ni stration, and nore
prefer abfhy a5t Phraha tedase phparegh pdminisHalione PEisably dayavenonsbe

0 U aReRRhid mlﬁ&gf@&g@ﬁmgymaya ?%sﬁ}{ i B exBhAb e B peto et be

(body sur ate area nor e pre era
ar ea) | i thé fang@ 61 @F 100Mhd/aY ety Sudide Rrdan f 1b% 15 AP R dy surface area
adm ni stration may be continuously carrie %y to 4 hours, preferdbly
2 to 3 handrmore pefdrabiyrd ng/@i‘f2 dbadyl spriaoy ar@a)holrr ﬁae cﬂeeofadmuenﬁisrcaipl iafusion, for
frequen varies in accordance with the 15 nedication nethods and syrrptoms
f or exan%ia@piela PRS RL PRy B enEPUmEly qamisd ot farfelo 4 hoves, mf@ablbr%ﬁé‘rm&

d t t ent di t
moat cat + B w0l GERBbY R nEL! ol B S Sl f B el 3t 0 Riehen ifiane oo
of wist hdkaaedtioh TN Ghé &rhRBmb; Yol Beamfa S8 00 e ?H%{@ré\lgg ég&@aﬁgﬁ.&, %%Erl g?d}ei S,

for exanple, for I to 6 weeks, preferably for
pr ef er amryfefzbty @&hce o ddy. V\B‘Btes;nanvcly, periodical mtenmttent medication, such as medication every

other day or every two days, may be employed. The period of withdrawal from medication in the
case of parenteral administration is, for example, for 1 to 6 weeks, preferably for 2 to 4 weeks, and
more preferably for 3 to 4 weeks.

20 The therapeutic unit of the other antitumor agent to be used together with the compound of
general formula I is not particularly limited to, but it can be optionally determined by those skilled in
the art in accordance with the known literature.  Examples are given in the following:

The therapeutic unit of S5-fluorouracil (5-FU) is as follows: in the case of oral
administration, for example, 200 to 300 mg is daily administered 1 to 3 times per day; in the case of

25 injections, for example, 5 to 15 mg/kg per day administered by once-a-day intravenous injection or
Intravenous drip infusion for the first consecutive 5 days, followed by the administration of 5 to 7.5
mg/kg by once-a-day mfravenous injection or intravenous drip infusion every other day (wherein the
dose may be suitably decreased or increased).

The therapeutic unit of S-1 (Tegafur - Gimestat - Otastat potassiumy) is that, for example, the
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20 The therapeutic unit of the other antitunor agent to be used together
with the conpound of general fornmula | is not particularly limted to, but
it can be optionally determ ned by those skilled in the art in accordance
with the known literature. Exanples are given in the follow ng: The

t herapeutic unit of 5-fluorouracil (5-FU) is as follows: in the case of

oral admnistration, for exanple, 200 to 300 ng is daily adm nistered 1 to
3 times per day; in the case of 25 injections, for exanple, 5 to 15 ng/kg

per day 3gifhitiosd @inel dove) ¥ efatdhed@Now ik @@H@%{?@Hﬁlohﬁﬂlﬁ%do%n&r wﬁrﬂﬁﬁ%&}ﬂ%m
drip infusion for the first consecutive 5 days, followed b
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adm ni stration of such course is repeated.” The 1 nitial standard anoun per
body sur fpatismt’Scaditiand. Tegaf ul equivalent) is less than 1.25 nR2: 40 ny/dose,
1.25 n2 or nore to less than 1.5 n2: 50 ng/dose, 1.5 nR or_nore: 60

ng/ dose. |t |sTb®|ﬂ@eaaﬂeyﬂfdéelﬁ oh gepcirbinen isr Bas e doi axampder Haoe ofiigemciidtine is

patient's condlt he therapeuti.c. uni encitabine is _that , for
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is continhued or 3 weeks, rom nedica S4th

week. Thissset & @elcomse, an@ adiBinfsGRionT @u@ﬁéﬂuﬂcﬁ@ fepbdt@l) Qhe AWEs CALDE IR ased
repeated. The dose is suitably decreased in accordance wth the age,

synpt om imoiccertgncd @b tsngersymplons pride dévelnpment ditsideteffestapeut i ¢ unit of

doxor ubi ci n (eTfi] doxor ubj mg ﬁﬂ’b‘l Ior| de) is as_ follows: in the case
of i nt ravenous I MniPER@PFURG Uit OF dexg &0 FRgTybicin hygypRugrdepstasdelows: én the
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preferably not nore than 500 ng (potenc / n2 (body surface area), an
may be st itBhys. d€kis easredure is set as one course and repeated 2 or 3 times. The total dose is

preferably not more than 500 mg (];)otency)/m2 (body surface area), and it may be suitably decreased
or increased within this range.
The therapeutic unit of etoposide is as follows: in the case of intravenous injection, for
20 example, 60 to 100 mg/m2 (body surface area) per day is continuously administered for 5 days,
followed by withdrawal from medication for 3 weeks (wherein the dose may be suitably decreased
or increased). This procedure is repeated as one course. In contrast, in the case of oral
administration, for example, 175 to 200 mg per day is contimuously administered for 5 days,
followed by withdrawal from medication for 3 weeks (wherein the dose may be suitably decreased
25  orincreased). This procedure is repeated as one course.
The therapeutic unit of docetaxel (docetaxel hydrate) is that, for example, 60 mg/m® (body
surface are) of docetaxel is administered over the period of 1 hour or longer once a day, and the
administration Is carried out by intravenous drip infusion at the interval of 3 to 4 weeks (wherein the

dose may be suitably decreased or increased).
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or increased within this range. The therapeutic unit of etoposide is as
follows: in the case of intravenous injection, for 20 exanple, 60 to 100
ng/ m2 (body surface area) per day is continuously adm nistered for 5 days,
foll owed by withdrawal from nedication for 3 weeks (wherein the dose may be
suitably decreased or increased). This procedure is repeated as one
course. In contrast, in the case of oral admnistration, for exanple, 175
to 200 ng per day is continuously adm nistered for 5 days, followed by

wi t hdr awal  f r oheremiapadticomi &f_IpaBliMﬁ@ k$ tHaviTeF _@;taﬂ];ﬂé}%d(?ﬁdgmmodges&fébé %Qb¥
decreased 25 or increased). This procedure is repeated as oné course. %e
t her apeuedministir¢d ofer dbe ptriodedf § doostencela Byydbptimyavessout kiglp, infusfone faopled, b0
ng/ n2 (bod surface are) of docetaxel is adm nistered over the period of 1
hour or M@t}ﬁ/@@wabfm@ medigagon fangl Jease3 vadks. nildisraededvreiisrepeated asconououtsg.  The
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Tl-iis procedure is repeated as one course. The ose ray be sui't

decr eas eftomrmédiction fed. wékd belohper(@herein the dodetmaf besuiipblgtdetreassd a8 irfcflabeaMs :
in the case of intravenous injection, for exanple, 50 to 70 ng/ n2 (body
surface &P procedusRinTepealedasale 6pee.- a day, fol l owed by withdrawal from

di ti f ks . 1 wh i the d i t,abl
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adm ni st ered 0 once a day by Intravenous drip infusion fo or nore

m nut es, méditddoneor H)easi 4 hdeiawahefeirotie dﬁ&d;in?abé QuitabB dedfeade@aptindeWBBK S This
(wherein the dose may be suitably decreased or increased). TW procedure
i s repeaPrectdure iprepeaiesias 9Be COPRE- t her apeutic unit of oxaliplatin is that 85

T O T B B REIRNS, W B PR Shce B d, Lol Loved by,
ON€ COUr'Gfee a day, followed by withdrawal from medication for 2 weeks. This procedure is repeated as
15  onecourse.

The therapeutic unit of irinotecan (e.g., irinotecan hydrochloride) is that, for example, 100
mg/m” once a day is administered by intravenous drip infusion 3 to 4 times at the interval of 1 week,
followed by withdrawal from medication for at least 2 weeks.

The therapeutic unit of topotecan is that, for example, 1.5 mg/m’® is administered by

20 intravenous drip infusion once a day for 5 days, followed by withdrawal from medication for at least
3 weeks.

The therapeutic unit of cyclophosphamide is as follows. In the case of intravenous
injection, for example, 100 mg once a day is administered by intravenous injection every day.
When the patient can cope with it, it may be increased to 200 mg per day. In total, 3,000 to 8,000

25  mg is admunistered; however, it may be suitably decreased or increased. If necessary, it may be
mjected or infused intramuscularly, intrathoracically, or intratumorally. In contrast, in the case of
oral administration, for example, 100 to 200 mg is administered per day.

The therapeutic umit of Iressa is that, for example, oral administration of 250 mg once a day.

'The therapeutic unit of SU5416 is, for example, 145 mg,/m2 of SU541 is administered by
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The therapeutic unit of irinotecan (e.g., irinotecan hydrochloride) is
that, for exanple, 100 M/ M once a day is adm nistered by intravenous
drip infusion 3 to 4 tines at the interval of | week, Mwed by w thdrawal
from medi cation for at |east 2 weeks. The therapeutic unit of topotecan is
that, for exanple, 1.5 miWn2 is adm nistered by 20 intravenous drip

I nfusi on once a day for 5 days, followed by w thdrawal from nedication for
at |east 3 weeks. The therapeutic unit of cycloph6sphanWe is as foll ows.
In the c ke | Mk eetd : o day. is.
adm i st ooyt AP HAT0H Bycd Bk BERICT S0 MimGERIRLE b kRl R AR Ruf S Blen®s
cope- W tcbntirtued fdr 4megkdre ThivdghreRe@eistrepedd afBnd@urday. I n total, 3,000 to
8,000 25 ng is adm nistered.- however, it may be suitably decreased or
increased. |f rbedbwapeyiic uhit dyME2C22Mjie dlagdfoprexamplas e inp/ma i Sd-anby ,is

i ntrat horacical l or intratunprally. In contrast, in the case of oral
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for 4 weekgkg eMaysvgegkocedure is repeated as one course. The therapeutic unit
of IMC-C225 is that, for exanple, 400 ng/nm2 of I MC-C225 is adm nistered by
i ntravenous dr Mhenr¥iidiip combinehwithilewpvatay thef thietapeveid tomt ik niiat,afoe BRAIAPIET 415

i nfusion of ,5 [r2 thereof every week. The therapeutic unit of
RhuNabVE@ﬂl?‘zs‘?f%%'gﬂg aﬁn‘f%l@p'r’%)?n % {SISRYEHB g adrppsterse by irveroug driprimfusipneivam the
week;n Wh : ' [ i th | v.orin e therapeutic unit is that,
for Ie(?(arrpﬁﬁé,a)&gg{_e%nf%/ gﬁﬁ%gﬁ@e%ﬁ%&%n%ﬁw ?\’tzi]g'f:ekls'eucovpri n are

adm ni st er ed bEadhPrépa@oe tat Bicbathét MShOEbrbtiRA frtlSiratibf of %g?[;lesgﬁ%\kﬂu(%rp&n

fifth day. This is repeated at the interval of 4 ‘weeks. preparation
that is bovarmustms,and bengdesshered il elpacral preparaiont firh p RBREL cApBME)) bbWwier§an
be various forns, and exanples thereof include: oral preparations such as
t abl et s, BRAYSU PEP!Ivepts apd sterlizeglighidipasentepl PEBRENS SIUPRESHORESeor dilitreuts s rsd
parentergglut%]g&asrugéeing&% suppositories, or ointnments such as

15 Solid preparations can be produced as it is in the form of tablets, capsules, powders, or
granules, and can also be produced using suitable carriers (additives). Examples of such carriers
(additives) include: saccharides such as lactose and glucose; starch such as comn, wheat, and rice;
fatty acids such as stearic acid; inorgamic salts such as magnesium aluminometasilicate and
anhydrous calcium phosphéte; synthetic polymers such as polyvinyl pyrrolidone and polyalkylene

20  glycol; fatty acid salts such as calcium stearate and magnesium stearate; alcohols such as stearyl
alcohol and benzyl alcohol; synthetic cellulose derivatives such as methyl cellulose, carboxymethyl
cellulose, ethyl cellulose, or hydroxypropylmethyl cellulose; and commonly used additives such as
gelatin, talc, vegetable oil, or gum arabic.

In general, these solid preparations such as tablets, capsules, granules, and powders may

25  comprise, on the basis of the weight of the entire preparation, for example, 0.1 to 100% by weight,
preferably 5 to 100% by weight, more preferably 5 to 60% by weight, of the compound of general
formula I, and particularly preferably 5 to 40% by weight of the active ingredient.

Liquid preparations are produced in the form of a suspension, syrup, injection, infusion

(intravenous blood transfusion), and the like by using water, an alcohol, or a suitable additive which
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sol utions or suspensions. 15 Solid preparations can be produced as it is in
the formof tablets, capsules, powlders, or granules, and can al so be
produced using suitable carriers (additives). Exanples of such carriers
(additives) include: saccharides such as |actose and gl ucose; starch such
as corn, wheat, and rice; fatty acids such as stearic acid; inorganic
salts such as magnesi um al um nonetasilicate and anhydrous cal ci um
phosphat e; synthetic polyners such as pol yvinyl pyrrolidone and

pol yal ky issreenr2thighsed i liquidipreparaohsisiwhlat Segetible-dsivePbiF i as iR BERL 8. 88t 03]
magnesi um st earate; al cohols such as stearyl al cohol -and bénzyl al cohol;’
synt het i €r esimepibse derivatives such as nethyl cellul ose, carboxynethyl

cel | ul ose, eth¥l,cellulose, or hydroxypropyl met hyl cellul ose; and commonly
used additi ves?atieHarks When [hginreparaign ds adjigistesas) Raresitarallyohy miramascabir dnjedtion,

general , . l. | reparations.such as tablets, capsules, granules, and
powder s %@9&%5 g‘é‘!ﬁg?’ﬁ & l,%u on Eafmﬁo&]s B‘QS?‘?“O?XWZGSV@? ag*f‘ﬂftg@f’ S?IH%“'[&% tdilpgnt mclude
prepay at | f ;0. % b i : tg 100%,b
et ohy - o LSRR 8 TS e atripe BRI B (pRAhRY
fornul a injectiamyl phgvidlogicdl avalive, pihehqeaty Yolbtidro of QlacBie, Wbl RiyetHifnac I}Jé’(ﬂ
ingredient. Liquid preparations are produced in the form of da suspensfon,
syrup, i BjopgeR®alycilns digiidrior (ritraversue mnjesiobl (egql ahragnedus solunidn ofirtlrit heidl ire
by using ter, ag alcqhol or a suitable additive which 25 is comonly
used in PIOHUR BEBEL SRFREFERL S tpktion fop BiaY sngredrRnfusm apd inteyeneus snjertiphieam
oi |, peanphy isl)lutio &]er%ﬁsame oil. Particularly, when the preparation is
adm ni stered parenteralTy by intranuscular injection, intravenous

injeation, or PhREUHRBARAY ah NeCH HRN foriX JFRLRSIoR TwiRcls %Jsagulﬁedsﬂi \éﬁ%cg Mar
diluent include 5 distilled water for injection, an aqueous sol ution o

| i docai ndteimatvady e camnlbe inftbe famntaf powdeidein ﬂﬁmfoﬁﬁbif@@ﬁitabmﬁﬁ@l(mt%% added
saline, an aqueous_sol ution of glucose, ethanol, polyethylene glycol,
pr opy| enRERA §eseived gst hedore admigystrptinny o JBpRsIRIestiopeean compgies, for examplanglib L%

solutio CItr] i ium.citrate). . or an.electrolyte solution
(For 1 nePavgbhe S BRRtNR o R I Bk o BubieS efedier BigeoGi the viigeb e
sol uti onerfigr tioh0 These injections can be in the formof solution which
was solved in advance or alternatively they can be in the form of powder,

or i3 the forrhiqfid arepariatiaisisechcararsugyengiasiai $yrupefpr &eb@Bninistration can comprise, for
example, 0.5 to 10% by weight of the active ingredient based on the weight of the entire preparation.
Each preparation in the combined preparation according to the present invention can also
be easily produced by those skilled in the art in accordance with conventional or common techniques.
For example, when a preparation(s) comprising other antitumor agent(s) that is(are) used in
20  combination with the compound of general formula I is(are) an oral preparation, the preparation(s)
can be produced by, for example, mixing a suitable amount of the antitarnor agent with a suitable
amount of lactose and filling the mixture into a hard gelatin capsule, which is suitable for oral
preparation. In contrast, when a preparation comprising the antitumor agent is an injection, the
preparation can be produced by, for example, mixing a suitable amount of the antitumor agent with a
25 suitable amount of 0.9% physiclogical saline and filling this mixture into a vial for injection.
Also, a combined preparation of the present invention, which comprises the compound of
general formula I and other antitamor agent(s), can be easily produced by those skilled iﬁ the art in

accordance with conventional or common techniques.
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bei ng di ssol ved just before adm nistration. These injections can conpri se,
for exanple, 0.1 to 10% by weight, and preferably 0.1 to 5% by wei ght of
the active ingredient, based on the weight of the entire preparation. 15
Li quid preparations such as a suspension or syrup for oral adm nistration
can conprise, for exanple, 0.5 to 10% by wei ght of the active ingredient
based on the weight of the entire preparation. Each preparation in the
conbi ned preparation according to the present invention can al so be easily

pr oduced B}-}efmgﬁpti@kdﬂth@ﬂraw he art in accordance with conventional or
common techni ques. For exanple, when a preparation(s) conprising other

anti tumor agentfs)] shoats 4 sjmergigicusiect ¢xhibid oI dalbina WetdF doigosRIMmOYnd
of general forrmula | is(are) an oral preparation, the preparation(s) can be
pr oduced ci§platin.orFigxa phsives, 2 pimeraigc 2ffse exhibited dyobm tombinedescantt ¢dmponnd 2gant
wth a sui aﬁl e %%Dgnthpof | actose and filling the mxture into a hard

gel atin Egbg pR- - ORPIPRS 3 YRR PPIteR Hf uBpregrawt by the effscicaxhibitad by thben
a preparati LS e ti-tuMr _agent is an injection, the

pr epgjr)at ?%%8@8%9%'@%%&0@%3%%‘ %13?_%/%]6”89("59%1 e, mxing a suitable anmount of
the antitunor agent with a 25 suitable anount of 0.9% physi ol ogi cal saline
and filling this mxture into a vial for injection. Al so, a conbined

pr epar at Best MddetforaCauryérgenit thedwentioron, whi ch conpri ses the conpound of
general formula | and other antitunmor agent(s), can be easily produced by
those skilled The Preenirinvention wilk be dasseibedrin movo desih tiithaferace commfollowing

techni ques. 26 i ef scription of the Drawi ngs Fig. 1 shows a synergistic
ef f ect e%ﬁnfﬁ% Se"ﬁﬁ’BE/g‘%‘ﬁgp%ﬁ?&ﬂﬁgalowéwbﬁm%wdlﬁa%@%féﬁ o splatin. Fig. 2
sho a syner gpbShhG:ef i, . . i.ned use of co und. A and
R B g R S B g e

ef fect ethBichinbidgd pigpirhgon ecarambii 8@ prEent HhveaBEPRY Btk HeRABeP- MP\}lamﬁPﬁ?s\écgﬁérn

Best Mbde for Carrying out the Invention The present invention
descri bedan henpreparationomppsing theedampennd of gerenad ol Bim ghe @xifpdgSeparation
al t hough_the.present invention is not limted to these exanples only. 10

Pr oduct i 5OEEEHEI REPESIT PVEItaEe CoBmercEty availabls. on ey sam be sasiyfprodived aly
L 2ol A B P IRELl E00A RR ARSPRR LERLSEL | o
15
Preparation Example 1
Production of a preparation for injection comprising the compound of formula 1A
(compound A):
Distilled water for injection (55 L) is heated at 60 to 65°C, and 6 kg of glucose (the
20  Pharmacopoea of Japan) is added and stirred to dissolve therein. A suitable amount of the heated
distilled water for injection is added to bring the amount to 60 L; 18 g of compound A is added
thereto; and the mixture is stirred and dissolved within 2 hours. The cooled distilled water for
injection (58 L) is added and mixed therein by stiring. After the mixture is cooled to room
temperature, distilled water for injection is added to bring the amount to 120 L.  Afier the obtained

25  solution is disinfected and filtrated through a 0.22 u filter, the filtrate is filled and hermetically sealed
in a sterilized plastic bag in an amount of 255 to 265 mL per bag.

Preparation Example 2

Production of an oral preparation comprising the compound of formula 1A (compound A):
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than the preparation conprising the conmpound of general fornmula | in the
conbi ned preparation according to the present invention are comrercially
avai l abl e, or they can be easily produced by those skilled in the art in
accordance with conventional literature or comon techni ques. 15
Preparati on Exanple 1 Production of a preparation for injection conprising
the conmpound of formula A (conmpound A): Distilled water for injection (55
L) is heated at 60 to 65C, and 6 kg of glucose (the 20 Pharmacopoea of
Japan) is adde | | oy ' f

nont ot | di ot 1oy B B A T SR B oBR o R 30,
18 g of epeELstaGnaloses sailog,Candt B0 @f cdfifpoliite AMar¥tstfred iafid Siikéd Bida h-speed

di ssolved within 2 hours. The cooled distilled water for injection (58 L)

i s added sanidg rgranatitarh e2,80h ghof mirified i wager af 4dded tehé stiired doregriasulatiml. e dhfiep theom
tenperature, distilled water for injection is added to bring the anount to
120 L. Agtaghlet wereslsied ima Huiggedbad fry@ihe s agipylvenzsd ty Coamill- f'ﬂ?ft pliziner] grandegh
a 0. p.fikter. the filtrate is.fille nd her ical.ly sealed in a
SteriTi ot o E5 meBEs S ak e e e SR O EBiicafof g ket e
Exanpl e | a 1 I Sl - of
e Sl O G e i DR L S
cel lul ose, 200 g of hydroxypropyl cellulose, 300 g of crosscarnellose
sodium and 1,000 g of conpound A are stirred and m xed in a high-speed
stirring granuEsample 12, 000 g of purified water is added and stirred for
granul ati on. he ed in a fluidized bed dryer, they
are pul veri zed=85=Eeh PRI s 2nul es 5 and 50 g of nmgnesi um
steajqpte are n%ﬁgg &) @ V-shape mixer for lubrication. The product is then
subjected to conpr&ssion nolding in a tabl et-making machine to prepare into
200 ng tabl et sp&xasl serudn EISS Sas Shtames Sk pﬁﬂedga@gemm‘ DMEM%&@&HQ%&%&??@N
a) Reagent Fetal calf serum (FCS) was obtained from Moregate, and DVE

medi um wiemobsai rikedhno Glass Corporation. Compound A (the compound of formula IA) was

binegise ofi drugs using ¢

synthesized in accordance with the method by Ohkubo et al. (M. Ohkubo et al., Bioorg. & Med.
Chem. Lett., 9, 3307-3312 (1999)).  Cisplatin (CDDP, randa injection) was obtained from Nippon
15  Kayaku; campthotecin (CPT) was obtained from Sigma; adriamycin (ADM, Adriacin) was obtained
from KYOWA HAKKO KOGYO Co., Ltd.; vincristine (VCR, Oncovin) was obtained from
Shionogi & Co. Ltd.; and carboplatin (CBDCA) was obtained from Sigma.
b} Cells
HCT116 human large intestine cancer cells, SCC-25 human tongue cancer cells, A427
20 human non-small cell lung cancer cells, and J82 human bladder cancer cells were obtained from
American Type Culture Collection (ATCC).
¢) Evaluation method of effect
Cells were suspended in 10% FCS-added DMEM medium, and a cell suspension in an
amount of 1,000 cells/S0 ul/well was inoculated on a 96-well plastic plate. Culture was conducted
25  at37°Cin 5% COx-95% air overnight. Each drug was diluted with dimethyl sulfoxide or a svitable
solvent, and 50 pl each of one dmg or two drugs were added on the plate having cells inoculated
thereon.  Culture is further conducted for 3 days at 37°C in 5% C0»95% air. Cell growth was
mesured by the WST-8 method (H. Tominaga et al., Anal. Commun., 36, 47-50 (1999)). The |
WST-8 method used herein refers to a method comprising the steps of adding 10 pl of WST-8
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from Asahi Techno 3 ass Corporation. Conpound A (the conpound of formula

| A) was synthesized in accordance with the nmethod by GChkubo et al. (M
Ohkubo et al., Bioorg. & Med. Chem Lett., 9, 3307-3312 (1999)). Cisplatin
(CDDP;, randa injection) was obtained from N ppon 15 Kayaku; canpthotecin
(CPT) was obtained from Sigma; adrianycin (ADM Adriacin) was obtai ned
from KYOM HAKKO KOGYO Co., Ltd.; vincristine (VCR, Oncovin) was obtained
from Shionogi & Co. Ltd.; and carboplatin (CBDCA) was obtained from Si gna.
b) Cell's EeEA1QNHIR eh@f G611, I Bh@Rid Be CANGRITof §!thS hfCarFrty @ﬁﬂmgqrj%gﬁte
cancer cells, A427 20 human non-snmall cell lung cancer cell$, an ’
human bl andeuringaheanoeebf formerae padheddigdedloimery’\ard d@emidivg eheGhibidrg rate of
Col l ection (ATCC). c) Evaluation nethod of effect Cells were suspended in

10% FCS- gDMEM nedium and a cell suspension in an amount of 1,000
cel l s/ 50 pl/we!i{h gas inocuylated on a 96-wel | plastic plate. Culture was
conducted 25 af'®$ME PiFFEUanCRtvesnEs wassyaluATg RY hepsehplogramy mggheddG. G Sepel

with di I [ . St able sel vent, . | each of one.dr
or T crioa B B Diaas el SR iG s Rell FeitoRheRoaHt B
Cul ture i Etaffekh Shfka 3! 9 =P 5% ai :

grow h Wé%ballr?esur egtﬁ%%@\/\gﬁ_@g}] nmet hol? %C&%ﬁnggﬁ gf) &gﬁ%ﬂ%gﬁ qe%ﬁn%%j n.
36, 47-5@and $298y yere preparei\Gding calleduhadch) wisied ahé fefdtive kédcefitfatiofs @hd®3nb@flration of
conprising the steps of adding 10 pl of WST-8 28 reagent solution to each
wel |, coffie ¢rug nden Kesoct il Olr Subgpguantlyothe graphirabtained3@n esch dmp rvpstused; phatles
measur i ng?the ampunt, of forpmazan produc colorinmetry, .and determ ning

db
the i nhi FREOP)ST dv dpes. WRISh g Serh ey 161t @ PO of; fBEt Ptee gdon

| : i | I P h Int. J.
By A7 g, 500 201 SRR B B R M5 o
i sobol oghaahdmniqehodé DEWES Hygitieslzbd; ianl bbb Lifdsywao proaed (sad Figh1) | Gah o p&ach

drug was determned, and graphs were prepared using cell ‘survival ratios
and r el atdpwscripgdencalgrpwihsinfibhery caticimrthe aase @f acthal dohbirgd wge whae pres&han s

cast whoRBEMIMERE HRHL: AR 10 % GHBOHGRIHaTS G CarR R B VOFTatugs
having agiBNme point was below the region surrounded by the two lines, it was evaluated as an
15 synergistic effect. 'When the point was above the region, it was evaluated as an antagonistic effect.
Fig. 1 shows a synergistic effect exhibited by the combined use of compound A and cisplatin.  Fig.
2 shows a synergistic effect exhibited by the combined use of compound A and carboplatin. The

evaluation of effects is described in the following.

20 Table 1: The effect of 2 combined use of compound A and other antitumor agent
Type of cell CDDP CPT ADM CBDCA
HCT116 S S - S
SCC-25 S S - -
Ad427 S S - -
I82 S S S -

S: synergistic effct, CDDP: cisplatin, CPT: campthotecin, ADM: adriamycin (doxorubicin),
CBDCA: carboplatin

As 1s apparent from Table 1, compound A exhibits synergistic antitumor effects by the

25  combined use with cisplatin, campthotecin, adriamycin, or carboplatin.
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10 nmechani sns different fromeach other (node 1) and the case where the
drugs had simlar action nechanisns (node 2) were hypothesized; and two
lines were plotted (see Fig. 1). Wen the point representing the cell
growh inhibitory ratio in the case of actual conbined use was present in
the region sandw ched between these two Iines, the drug interaction was
eval uated as an additive effect. Wen the point was bel ow the region
surrounded by the two lines, it was evaluated as an 15 synergistic effect.
Wien the poi nt pygspiabove the region, it was evaluated as an antagonistic
effect. Fig. 1 shows a synergistic effect exhibited by the conbi ned use of
conpoundEfeand a corfipihed wsd of drugs usingd aales(1a synergistic effect exhibited by

t he conbi ned use of conpound A and carboplatin. The evaluation of effects
i s described i a Mbescfand tapegreglis 20 Table 1: The effect of a conbi ned use of
conpound A and_ot her_antitunpr agent T~pe of cel | CODPCPTADMCBDCA HCT116SS- S
SCC- 25SS-  A427Egpale $gigamicedA- of e enkseldl were ehtainehfspm Epansaiver Japes: Inc.

canpthot gci A adr i cin (doxorubi.ci DCA: . carboplatin As is
apparent ﬁ? #%IF%OLF%U&G 2 Cglg&yﬁ%%ﬁﬂt&alﬂecgéwpﬁ% ]ggtgoyﬁlg@’f:%rtqc@wéﬂlsgﬂﬁmr. effects
by the 25 congj}(légeﬂse Wi th cisplatin, canpthotecin, adrianycin, or
carboplatin. 29 Exanple 2 Effect of a conbi ned use of drugs using aninals
(1) a) Muse asgipemdcAr ciplhtin depreide, GAFhdmansRin 4doxBrubinyest e Gim¥esein
obtained from Charles R ver Japan, Inc. 5 P388 nouse | eukem a cells were
obt ai nedEfargptlethe National Cancer Center Institute. b) Reagent Conpound A,
(I;(Zﬁ{)?tel 2 et og)(issvla]qlgﬁonarggm&dgfle%%c| n (doxorubicin) are the sane as in

10 P388 mouse leukemia cells (1 x 10° cells) were transplanted intraperitoneally per mouse

(day 0). One drug or two drugs were intraperitoneally administered on the next day (day 1). The
control group which was not treated with drugs and the group which was treated with drugs were
observed for the number of days they survived. The mice who had survived by the end of the
experiment (day 30) and did not retain peritoneal fluids were determined as complete remission, and
15  calculation was made by determining the number of days they survived as 60 days. The ratio of
increased life span (ILS %) was determined according to the following equation:
ILS% = ({the number of survived days for the group treated with drug) / (the number of
survived days for the control group without drug) - 1) x 100
The combination index (CI) showing combination effect was determined by the following
20 equation in accordance with the method by Uchida et al. (Uchida et al., Gan to Kagaku Ryouhou
(Cancer and Chemotherapy), 25, 75-78 (1998)) based on the ILLS% obtained from the treatment
using one drug and the ILS% obtained from the cor;abined treatment.
CI = ILS% of the combined treatment / (ILS% with J-107088 (Compound A) alone +
I1.S% with another drug)
25 The effect exhibited by the combined use of two drugs was evaluated as follows based on
CIL

CI > 1: synergistic effect, CI = 1: additive effect, CI < 1: antagonistic effect
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c) Evaluation nmethod of effect 10 P388 nouse | eukem a cells (1 x 106 cells)
were transplanted intraperitoneally per nouse (day 0). One drug or two
drugs were intraperitoneally adm nistered on the next day (day 1). The
control group which was not treated with drugs and the group which was
treated with drugs were observed for the nunber of days they survived. The
m ce who had survived by the end of the experinent (day 30) and did not
retain peritoneal fluids were determ ned as conplete rem ssion, and 15

cal cul ati on was nade by determ ning the nunber of days they survived as 60
days. The ratio of increased life span (I1S % was determ ned according to
the foll ovm ng eqTahIm?oEffedtbﬁ:d%hbme(d(mhasungjcdnmoumﬂ Asamd\oﬂmeﬂntdﬁy@a@ah t he group
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30 Tabl 6SmpEmd d: "Iy {oWBiGdd Vde | ot hed ant i t L3

agent Dr CDDIeiplafl, WOM Datkamiiidixo

sﬂg,yvpsersm)pbgﬂel ncreased |life span Cl
(m)(m)(average standard deviation

1S% Control---11.5 1.00-

v%

5 As is apparent from Table 2, compound A exhibits synergistic antitumor effects by the

combined use with cisplatin, adriamycin, or etoposide.

Exampie 3

Effect of combined use of drugs using animals (2)

10  a) Mouse and cancer cells
Female nude mice (5-week old) were obtained from Charles River Japan, Inc. Human
large intestine cancer HCT116 cells were obtained from American Type Culture Collection.
b) Reagent
Compound A was synthesized in accordance with the method by Ohkubo et al. as in
15  Example 1. 5-Fluorouracil (5-FU) was obtained from KYOWA HAKKO KOGYO Co., Ltd., and
leucovorin (trade name, Isovorin injection) was obtained from Takeda Chemical Ind.
¢) Evaluation method of effect
The HCT116 cells, which are continuously maintained subcutaneously in nude mice, were
sliced in 3-mm square, and a piece was subcutaneously transplanted to each of nude mice that were
20  tobe subjected to the experiment. When the subcutaneous tumor volume reached 0.07 cm® to 0.36

cm’, mice were randomly divided into 4 groups as shown in Table 3 (day 0).
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Compound A75--18.0 1.257-

-CDDP1. 6725.4 19.6121 -ADML. 519.0 1.965

--VP-167.517. 44. 151- Conpound A75CDDP1.6739.6 18.62441. 38 Conpound

A75ADML.
ci spl ati

from Tabl e 2,
conbi ned use with cisplatin,
conbi ned use of drugs using animals (2)

Femal e neggge Al Ga%u

Human |

535.6 22.321101.72 Conpound A75VP-167.552.8 16.13593. 33 CDDP:
n, ADM adrianycin (doxorubisin), VP-16: etoposide 5 As is apparent
conmpound A exhibits synergistic antitunor effects by the
adri anycin, or etoposide. Exanple 3 Effect of
10 a) Mouse and cancer cells

fing n% were obtained from Charles R ver Japan, Inc.
arge | nte gnn cancer HCTI 16 cells were obtained fromAnerican Ty

Cul ture

CLS?IJP‘H-'Z:N‘Por b)TreasmeRint _ Conpound A was synt hesi zed i n accor dance

with thé

was obt ained from

| sovori i

> netlhod by @hkob@rap 4only a85%n glhudseExahpbe dnd phiiologioalr agine  (er
RYOIRSIERRKO KOGYO Co., Ltd.. and |eucovorin (trade nam
1 i njZect i on)Crorpstoctinch Onkmgﬂqgmd'xak@dld Aestadzahisicred. c) Eval uation

met hod
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peousl y tr dapbanihedtrd aimiasfered nude nmice that were 20 to be

subjected to the experinent.

When t he subcut aneous tunor vol une freached

0.07 cnB to 0.36 cnB, mce were randomy divided into 4 groups as shown in

Tabl e 3
| Contr ol
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Leucovorin (83.3 mg/kg) was administered into the caudate vein on days 2,4, 9, and 11. One hour
after the leucovorin administration, 10 mg/kg of 5-FU was administered into the tail vein.

The tumor volume was determined by the following equation based on the longer axis and
the shorter axis of the tumor:

Tumor volume (cm3) = (longer axis (cm) x (shorter axis (u::m))2 /2).

The tumor volume was measured with time to compare with the tumor volume wflen the
administration was initiated. This value was subject to the test evaluating significant differences
(Mann-Whiteney’s U-test) among the group to which only compound A was administered, the group
to which 5-FU + Jencovorin were administered, and the group to which compound A + 5-FU +
leucovorin were administered. The group to which compound A + 5-FU + leucovorin were
administered was determined to be significandy different (P < 0.05) from the group to which only
compound A was administered and the group to which 5-FU + leucovorin were administered; and
these drugs were judged to have the effect exhibited by the combined use (see Table 4). Fig. 3
shows a significant inhibition of tumor growth generated by the combined use of compound A and

5-FU/leucovorn.

Table 4: Tumor volume as of 14 days after the initiation of administration and
growth inhibitory effect exhibited by combined treatment

[92)

Group No. | Average tumor volume (cm’) Standard deviation (c') Growth inhibitory rate (%)
1 452 041 0
2 427 0.14 6
3 4.44 0.47 2
4 317 0.12 30
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adm ni stered) 2G oup to which 0.3 ng/ kg of conpound A was adm ni stered

3G oup to which 10 ng/ kg of 5-FU + 83.3 mg of |eucovorin were adm ni stered
4G oup to which 0.3 ng/ kg of conmpound A + 10 ng/kg of 5-FU + 83.3 ng/ kg of
| eucovorin were adm ni stered Conpound A (0.3 ng/kg) was administered into
the tail vein on days 0 and 7. Leucovorin (83.3 ng/kg) was adm ni stered
into the caudate vein on days 2, 4, 9, and 11. One hour 5 after the

| eucovorin administration, 10 ng/ kg of 5-FU was adm nistered into the tail
vein. Th&xktpR4 vol une was determi ned by the follow ng equation based on
the longer axis and the shorter axis of the tunor: Tunor volume (cnB) =
(1 onger &fiest of bovyering (axdmity b theaconmbined md & dru®®) . 10 The tunor vol une was
nmeasured with time to conpare with the tunor vol ume when the

adni ni strat i onaWMeusesnd cancerckellThi s val ue was subject to the test eval uating
significant differe n- \Mhi t eney’ s st) anong the group to which
onl'y conpound kcwgqggﬁirﬁl(cgﬁgroég?w‘?qﬁéﬁéraﬁgg 3%§6“ § tepkanuipcells are the some iap in
wer e §1dr’@g£&%@@¢d, and the group to which conpound A + 5-FU + | eucovorin
were adm nistered. The group to which conpound A + 5-FU + | eucovorin were
15 admi ni st er egyR@gegtet erm ned to be significantly different (P < 0.05)
fromthe group to which only conpound A was adm nistered and the group to
whi ch 5-FU + | €ompowndi A andadeiamglein (dosbribiili) asndle sdnftesén Bratgide Wer e j udged to
have the effect _exhibited by the conbi ned use (see Table . Fig. 3 shows
a significant FrRaBRieroRetsed efigset gr owt h generated by the conbined use of
conpound A and No. Aver age Standard devi ati on

~FU/ | eucovorin 0 Geou
(cm Growt h i nhi %ﬁadP?PSF get“ e’t”%ce%‘ﬁd? %/ocie HeV e Fosplpniss antzepgritoneally per wguse
34. 440. 4Fd%y 0). One drug or two drugs were intraperitoneally administered on the next day (day 1). The

control group which was not treated with drugs, and the group which was treated with drugs were
observed for the number of days they survived. The mice who had survived by the end of the
experiment (day 30) and did not retain peritoneal fluids were determined as complete recovery, and
calculation was made by regarding the number of days they survived as 60 days. The ratio of

15 increased life span (ILS%) was determined in the same manner as in Example 2.
The dose which exhibits the equivalent ILS % in the use of compound A alone, in the use of
ADM alone, or in the combined use of compound A and ADM, was determined. This dose was
intraperitoneally administered to mice once a day for consecutive 5 days. Thereafter, whether the
amimal was alive or dead was observed, and the effect of lowering toxicity was judged. As the
20 toxicity index, the changes in the body weight between that before the administration and that on the

subsequent day after the administration were recorded.

Table 5: Effect of combined use of compound A and ADM

Drug 1 Dose (mg/kg) | Drug2 Dose (mg/kg) Ratio of increased life span
(ILS%)
Control - - - 0
Compound A 25 - - 79
- - ADM 1.5 92
Compound A 5 ADM 0.3 83
ADM: adriamycin (doxorubisin)
25
33



43.170. 1230 Tabl e 4: Tunor volune as of 14 days after the initiation of
admnistration and growth inhibito effect exhibited by conbi ned treatnent
32 Exanple 4 Effect of lowering toxicity by the conbined use of drugs a)
Mouse and cancer cells Female CDFI mice (4- or 5-week ol d) and P388 nouse
| eukem a cells are the sanme as in 5 Exanple 2. b) Reagent Conpound A and
adri anycin (doxorubicin) are the sane as in Exanple 1. c¢) Evaluation

nmet hod of effect P388 nouse | eukemia cells (1 x 106 cells) were

transpl ant ed | Biep ek R RAIITRYIR cobfbifdlde cpﬂqgeﬁqcemg%%mm dr ugs

wer e i nt raperitone : dm ni s eLﬁn e H&anl:;i - F)\/ ( gh cont r0|
group whi chbmags not [ @xugd th dPifgs,| andit of degdaimali{ ch wet 2Pgdn

with dry PG 75 i O - W . 2 CHEVFL SQML ed. %&3%
who had s¢.0' ﬁn‘wdd yr ::215: re—efrthe—experiment (u:y 30)—and H- d-ndt8retain
peritonha.’?$ﬂ?d% welB—dpt ef pi-ned—as—conrphete regdy

was made_b\rregardi-ng-th Q” S i3 rl as..60 da\/Q+01|_hP
rati o of dﬁPOPIPdrAp Q:ﬁi LI f n (Q3 QO was_det e/ ned in the qami)ﬂmnner

as in Exammicadliamytia (@embiti)ch exhibits the equivalent E LS %in the use
of conmpound A alone, in the use of ADM alone, or in the conbi ned use of

conmpound A and ADM was determ ned. This dose was intraperitoneally
adm nistered to mce once a _day for, consecutive 5 days. Thereafter, whether

the ani nal &Smpvére%trfr%%@l%ésméﬁs@e@e@ s Bse FeompPundtA fith|agriamyaiycan

\the)ix Ig ' ﬁaig &h lﬁg %SEBSA?hO ﬁag%u ZtOOfte%%‘n %’1"1\? d’glﬁbléeiqgh% E&%f ncgﬁgq”h%gtsgﬁ Bgt‘éﬁ% ent

day after the admnistration were recorded. Table 5. Effect of conbined use
of conmpound A and ADM Drug | Dose (ng/ kg)Drug 2Dose (ng/kg)Rati o of
i ncr easethdusthial Appditability

The compound of general formula I (particularly compound A) and other antitumor agents

(e.g., cisplatin, adriamycin (doxorubicin), carboplatin, and 5-FU/leucovorin) exhibited synergistic

10 antitumor activities in vitro or in vivo. The combined administration of these drugs significantly
decreased the amount of each drug (e.g., the combined use of compound A and adramycin
(doxorubicin)).  Accordingly, it can be expected that the use of the compound of general formula I
(particularly compound A) with other drugs can be applied for wider applications. Specifically,
when the compound of general formula I (particularly compound A) exhibits synergistic effects with

15 other drugs, the dose of the compound of general formula I (particularly compound A) can be
smaller than the case when it is administered alone. This also led to alleviation of side-effects |

which is a side benefit.
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(11.S % Control---0 Conpound A25--79 --ADML. 592 Conpound A5ADMD. 3S3 ADM
adri anycin (doxorubisin) 25 33 Table 6: Effect of lowering toxicity by the
conbi ned use of conpound A and ADM Drug | Dose Drug 2Dose Nunber of dead
animals / Change in body g(ng/kg)(ng/kg)nunber of animals per groupwei ght
(g) Control---0/4+0.8 Corn ound A25--4/4- --ADM..50/4+0.1 Conpound
A5ADMD. 30/ 4-0.3 ADM adrianycin (doxorubisin) As is apparent from Tables 5
and 6, the conbined use of conmpound A with adrianycin can 5 significantly
decrease the anount of each drug, anddtagxdi bited the effect of reducing
side effects. Industrial Applicability The conpound of general formula I
(particularly conpound A) and ot her antitunor agents (e.g., cisplatin,
adri amyci n (doxorubicin), carboplatin, and 5-FU | eucovorin) exhibited
syner gi stli & copgbingdtrirengrasion dgrtsimiltaness] separiate; or serudntialvidwonistidnen o tei tleathnent
adm nistration of these drugs signifjicantly decreased the anount of each
drug (e. ¢ CHCWIHSTIESHO SrRparais pr BHd A and adriamycin (doxorubicin)).
aocordli ngly, 1t £RRpRRiHBRHHSHe MbmbEulS $if'a kSRR Sehtable arrer or
diluent, at least one compound of general formula I:

R! R?
\N/
|
N

[1}

Iz
>
ro

!
X G

10 [wherein R' and R* each independently represent:

a hydrogen atom, lower alkyl, lower alkenyl, lower alkynyl, aryl, aralkyl, or heterocyclic
group (wherein the lower alkyl, the Jower alkenyl, the lower alkynyl, the aryl, the aralkyl, and the
heterocyclic group may each have one to five of the same or different substituents selected from the
group consisting of carboxyl, carbamoyl, sulfo, amino, cyano, mono-Jower atkylamino, di-lower

15  alkylamino, hydroxyl, and a halogen atom);

or a group of formula -Y-R> {wherein Y represents carbonyl, thiocarbonyl, or sulfonyl, and
R? represents a hydrogen atom, lower alkyl, cycloalkyl, cycloalkyl-lower alkyl, aryl, aralkyl, lower
alkoxy, hydrazino, amino, arylamino, carbamoy}, or heterocyclic group (wherein the lower alkyl, the
cycloalkyl, the cycloalkyl-lower alkyl, the aryl, the aralkyl, and the heterocyclic group may each

20 have one to four of the same or different substituents selected from the group consisting of a halogen
atom, optionally protected hydroxyl, amino, carboxyl, carbamoyl, cyano, and lower alkoxycarbonyl

in which the amino and the carbamoy! may each be further mono- or di-substituted by lower alkyl
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(particularly conpound A) with other drugs can be applied for w der
applications. Specifically, when the conpound of general fornula I
(particularly conpound A) exhibits synergistic effects with 15 ot her drugs,
t he dose of the conmpound of general fornula | (particularly conmpound A) can
be smaller than the case when it is adm nistered alone. This also led to
alleviation of side-effects which is a side benefit. 34 CLAIMS |. A

conbi ned preparation for sinultaneous, separate, or sequenti al

admi ni st bptieraily substihied by @ 3bsEtient DEulBERens seleiidrh m&%rédﬂtoﬁﬁﬁﬁfg%tfﬁ halogen
preparations: 5 * a preparation conprising, in conbination wth

phar maceamﬁVﬂwXﬂmm,@mbeXﬁmhamoyband wkeuakoxycabony®dsdr one corrpound of
general formula I: R ~Ni R wherein R and R2 each independently

represent: a hy"cﬁ%‘@bﬂf e 16 Fal k\y ereip diels RYriduh iy, | asviieny| ({Jgh@ydn;l the
|, | k t | wh th |

2l keny! . PrRO BEEPIS R S o] ol h%wegriﬁe%{?%9|sgb%&n&sﬁs ec%@tfr@frb%oa?&g

Sel ecied’ ’?%%H‘%ﬁ“wa OF hfer Wiy, BlarbloPISATRIN ofH NS bwBHRR D SR

cyano, nmregef@ﬂ\zetb3qil kyl am no, di-lower 15 al kyl am no, hydroxyl, and a

hal ogen atom; or a oup of formula -Y-R3 { wherein Y represents carbonyl,
t hi ocarbonyl, & asdlRonxel coralned R&eﬂuelprccesqmsma]dm;edraﬂigﬂider&t Omerdiniie labdy | |

cycl oal k ]&%%cl oal kyl -1 ower_ al k , aral ky | ower al koxy

hydr azi n ﬁénayalﬂa\)’FaPﬂFﬁB fo‘éfa?%@ﬁﬁ?me %rdlﬁﬁf?@r%@m@éﬁ %ﬂ%@é frﬂwmethélgrmphe

over 7 Kol Y51 S AR L e AR TR Y
sanmejor g[l ffer ent substituents sel ect ed fromthe group consisting of a
hal ogen atom optionally protected hydroxyl, am no, carboxyl, carbanoyl,
cyano, and | owRF amd RYxygeateboitl the niwogdi et ekt ey did, tdim E@érb@fcﬁ@ﬁouﬁﬂy
each be further nono- or di-substituted by |ower alkyl 35
(wherein the heterocyclic group may have, on said ring, lower altkyl optionally substituted by a group
or groups selected from the group consisting of amino, hydroxyl, carboxyl, and sulfo),
G represents a pentosyl or hexosyl; and
15 X' and X* each mdependently represent a hydrogen atom, a halogen atom, amino,
mono-lower alkylamino, di-lower alkylamino, hydroxyl, lower alkoxy, aralkoxy, carboxyl, lower
alkoxycarbonyl, or lower alkyl] or a pharmaceutically acceptable salt thereof: and
* a preparation comprising, in combination with a pharmaceutically acceptable carrier or
diluent, at least one antitumor agent selected from the group consisting of antitumor alkylating agents,
20  aptitumor antimetabolites, antimimor antibjotics, plant-derived antitumor agents, antitumor
platinum-complex compounds, antitumor campthotecin derivatives, antitumor tyrosine kinase
inhibitors, monoclonal antibodies, interferons, biological response modifiers, and other antitumor
agents or a pharmaceutically acceptable salt thereof
(wherein the antitumor alkylating agents are nitrogen mustard N-oxide, cyclophosphamide,
25  ifosfammide, melphalan, busulfan, mitobronitol, carboquone, thiotepa, ranimustine, nimustine, or
temozolomide,
the antitumor antimetabolites are methotrexate, 6-mercaptopurine riboside, mercaptopurine,

S-fluorouracil, tegafur, doxifluridine, carmofur, cytarabine, cytarabine ocfosfate, enocitabine, S-1,

gemcitabine, or fludarabine,
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optionally substituted by a substituent or substituents selected fromthe
group consisting of a halogen atom hydroxyl, am no, carboxyl, carbanoyl,
and | ower al koxycarbonyl) ); or a group of forrmula -(CH2),,,-R4 (wherein R4
is pyridyl, fury], or thienyl (wherein the pyridyl, the fury], and the

t hi enyl may each have one or two substituents selected fromthe group 5
consi sting of hydroxyl, |ower alkoxy, hydroxy-Iower alkyl, and

hydr oxy-1 ower al kenyl), and mis an integer of 1 to 3 , R and R2 are
conbi ned t oget RRrantilinic? RAGSENE akONBhoRY&Y 1D, dRABruHMIE BRIHANILRAS, | RYEEzinostatin

al kyl i dene may have one to four of the sane or différent substituents ’
sel ect ed bfepoyrinjyeppmmuin, mitongtiatd, adaabicanyipirarbiing epihubie, zedokyiasirdamer, or

di -1 ower al kyl am no, hydroxyl, carboxyl, and sulfo), 10 or R and R2,

t oget her idgiifi’he nitrogen atomto which they bind, formheterocyclic group

(wherein the heterocycli.c ou%]urraa/ have, on said ring, |ower alkyl )
optional |y substitutBy BEPtegy@, gOmmog 48epis &8 SWEEsing, yiblasingyr Hageshine,

consi§ti ng of aﬁbﬁi“&ﬁ’@‘%%ﬂ%ﬁ%p alclit ’idorlf gnlr?ie .%G represents a

pent osyl or hexo ( eac tly represent a
hydrogen atom #4@ AhQaS piabRM-caiHBO co |£}Wisgﬁdﬁ%%"c%%@gﬁn,dﬁ€d5ﬁ¥ﬁ{, or
al kyl am no, hydroxyl, |ower al koxy, aral koxy, carboxyl, | ower

al koxycaoiahipiatin, or | ower al kyl] or a pharmaceutically acceptable salt
thereof; and * a preparation conprising, in conbination with a
phar maceut i cal b 2BEEBHE ROy eavatyes arg imingéasen, tepotdcam f cagapheientn, t unor

agent selected,fromthe group.consji.stin f anti al kyl ati ng agents,
28 anti t unor a%??ﬁ@goﬁ@g%nﬁ?ﬁ]ﬁ?@%?‘ %ﬁﬁﬁﬂFsﬂiOBH']g‘gfé pl an%/- der i \gaedg

ant i fginor - agentns maBlibhdl FfboRie&hrk: W@-@?ﬁkﬁﬁd&%@ﬂ’b@iﬁ Rlab: LTO"

canpt hot eci n derivatives, antitunor tyrosine Kinase |ntH| I'tors, nonocl onal

anti bodi es, i nh€mt@feanS ard indrRginCa] inteLRRNNG2a e ioR §-2bREbrRIRSS, iARifklymor
agents or a pharmaceutically acceptable salt thereof (wherein the antitunor
al kyl at i wia@ytarferauyenlni t rogen nustard N-oxi de, cycl ophosphami de, 25

i fosfam de, nel phal an,, busul fan,,. mtopropi{ol, carboquone, thiotepa,

rani must i ne, ﬁé‘%ﬂ@f’ﬁ’ﬁ%‘?ﬁ%@swﬁﬁ%&% , ,i%n@anfﬁ%pm&m,@évm% aad ar e
met hot r exat e, fs APiORM ] ri ' rCe rine -fluorouracil,

t egaf ur, doxi fl%u?lﬁcgﬁc ne, cg&ié ﬁr#ggéﬂog%%’?ﬁe‘?%%afﬁnéﬁz eoc(%%’%%?’a{aé?r azme,
enoclist abhydesxy&arBamide, pentostatin, or tretinoin).

2. A combined preparation for simultaneous, separate, or sequential administration in the treatment
of cancer, comprising two separate preparations:
* a preparation comprising, in combination with a pharmaceutically acceptable carrier or
20  diluent, at least one compound of general formula I as defined in Claim 1 (wherein R', R% R®, R, m,
Y, G, X', and X? are the same as defined in Claim 1) or a pharmaceutically acceptable salt thereof;
and
* a preparation comprising, in combination with a pharmaceutically acceptable carrier or
diluent, at least one antitumor agent selected from the group consisting of: 5-fluorouracil; S-1;
25  gemcitabine; doxorubicin and etoposide; docetaxel and paclitaxel; cisplatin, carboplatin, and
oxaliplatin; wrinotecan, topotecan, and campthotecin; Iressa and SU5416; and IMC-C225 and
RhuMabVEGF or a pharmaceutically acceptable salt thereof (wherein, if said preparation contains
5-fluorouracil, it may further contain leucovorin or may be combined with a separate leucovorin

preparation).
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gencti tabi ne, or fludarabine, 36 the antitunor antibiotics are actinonycin
D, doxorubicin, daunorubicin, neocarzinostatin, bleomnmycin, peplonycin,
mtonmycin C, aclarubicin, pirarubicin, epirubicin, zinostatin stimalaner,
or idarubicin, the plant-derived antitunor agents are vincristine,

vi nbl astine, vindeshine, 5 etoposide, sobuzoxane, docetaxel, paclitaxel,
or vinorel bine, the antitunor platinum conplex conpounds are cisplatin,
carboplatin, nedaplatin, or oxaliplatin, the antitunor canpthotecin
derivatives are irinotecan, topotecan, or canpthotecin, the antitunor
tyrosi ne kinase inhibitors are Iressa or SU5416, 10 the nonocl onal

ant i bodi 8sA aomebiRATprER24ion R défbY ECEainp 2, Widrel® Geb grdup f foringlaf er ons are
interferon a, interferon a-2a, interferon a-2b, interferon P, interferon
y-1la, or interferon y-n 1, the bioldgical response nodifiers are krestin,

| entinan, sizofiran, picibanil, or ybeni E, and the other antitunor
agents are mtoxantrone, L-aspar agt n@ ocar bazi ne, dacarbazine, 15
hydr oxycar barni de, pentostatin, gr trettinoin). 2. A conbined preparation
for sinmultaneous, separatgypor sequentjlal adm nistration in the treatnent
of cancer, conprising two separate epargtions: * a preparation
conprising, in conbination with a pharnmaceutically acceptable carrier or
20 di luent, at |east one compound oORjeneral forrmula | as defined in O aim
1 (wherein R, R2, R3, R4, m Y, G X1, and X2 are the same as defined in
Cl ai m 1)%or a pharnaceutically acceptable salt thereof; and * a preparation
conprising, in conbination with a pharnaceutlcally acceptable carrier or

di luent, at |east one antitunor a]gl selected fromthe group consisting of

5-fluorouracil; S 1; 25 genti Joxor UDHci n and et oposi de; docet axe
and paclitaxel; cisplatin, carbop , and oxaliplatin; irinotecan,

t opot ecan, and canpt hotecin; Ilressagnd SU5416; and | MC-C225 and
RhuMabVEGF or a pharnaceuti cal | ccagptable salt thereof (wherein, if said

prepdration contains oRlde

wherein R represents a hydrogen atom or lower alkyl, and R® represents hydroxyl or amino.

4. A combined preparation as claimed in Claim 3, wherein X' and X? bind to the
indolopyrrolocarbazole ring at the 1- or 2-position and at the 10- or 11-position, respectively, and

10 each independently represent a halogen atom, hydroxyl, lower alkoxy, or aralkoxy.

5. A combined preparation as claimed in Claim 4, wherein G is f-D-glucopyranosyl, and X! and X2
represent hydroxyl bonded to the indolopyrrolocarbazole ring at the 2-position and at the 10-position,
respectively.

15

6. A combined preparation as claimed in Claim 5, wherein R' represents a hydrogen atom, and R?
OH,

20 7. A combined preparation as claimed in Claim 5, wherein R’ represents a hydrogen atom, and R?

represents a group of formula:
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5-fluorouracil, it may further contain |eucovorin or may be conbined with a
separate |l eucovorin preparation). 37 3. A conbined preparation as defined
in Cdaim2, wherein Gis a group of forrmula: or CH5 HO OH wherein R5
represents a hydrogen atomor |ower alkyl, and Rfi represents hydroxyl or
am no. 4. A conbined preparation as clainmed in Caim3, wherein X1 and X2
bind to the indolopyrrolocarbazole ring at the 1- or 2-position and at the
10- or 11-position, respectively, and 10 each independently represent a
hal ogen a&R88en®YOHORYIn wii@VRY re - in2-yA conbi ned

preparati opr% as cl al?rred in dai %%?éfhhe’?g?’ﬁ'ﬁ%wwg‘%%ﬁ ucopyranosyl, and X
and X2 represent hydroxyl bonded to the indol opyrrol ocarbazole ring at the
2-position and at the 10-position, respectively., 15 6. A conbi ned

pr epar at iSoA cpmbaediprpération & elimes in Wheemed, whRteir Rprepesattsa aydryghnogen, atdoR?
and R2 r(%eppresenéoﬁ:’n}?,1 group of fornula: OH OH 20 7. A conbined preparation
as cl ai mEPTFRE AP 50 “W’l‘g‘r%irFPrFSFnﬁsékf’F@Eénﬂs a hydrogen atom and R2 38
represents -CH2-R4 in which R4 represents 6-hydroxynet hyl pyridin-2-yl. 8. A
conbihed preparation as clainmed in Caim5, wherein R represents a

hydr ogenga : 1 Eden J LT 2
pyridin- 2 {-’/&lcl{&ngﬁgﬁ pgﬁ%grgfﬁ%?%g%ﬁg{regﬁ)nar at i ?:,:ngr cc ai %@%é?nﬁlﬁ%ﬁgqﬁ%%%earngi% R
r epr esentepraeity dHidgiTin athton R*agsedits SH8RIRSMBHLSIpySHiR-4R4. i n whi ch R4
represents 5-hydroxynet hyl pyridin-4-yl.

10. A combined preparation as claimed in Claim 1 or 2, wherein the compound of general formula I

10 asdefined in Claim 1 is the compound of formula IA:

OH
W
| OH

o N 0
O ‘ OH
HO iy N
] Lo
[1A]
HO 2y
OH

11. A combined preparation as claimed in Claim 10, wherein one of or both of the two scparate

15  preparations according to Claim 1 is/are parenteral preparation(s).

12. A combined preparation as claimed in Claim 11, wherein one of or both of the two separate

preparations according to Claim 1 is/are an injection or an infusion.

20 13. A combined preparation as claimed in Claim 12, which is further combined with at Jeast one
preparation comprising, in combination with a pharmaceutically acceptable carrier or diluent, at least

one antitumor agent selected from the group consisting of antitumor alkylating agents, antitumor
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10. A conbined preparation as clainmed in Gaiml or 2, wherein the conpound
of general formula | 10 as defined in Caiml is the conpound of formula
A OH 11. A conbined preparation as clainmed in Caim 10, wherein one of or
both of the two separate 15 preparations according to Claim1 is/are
parenteral preparation(s). 12. A conbined preparation as clainmed in Caim
11, wherein one of or both of the two separate preparations according to
Claim1 is/are an injection or an infusion. 20 13. A conbi ned preparation
as cl ai magimetabdliedsAntitamodinGBioli, I)Mﬁtttﬁb’?ﬁ/e&%fpurﬂﬁxdag@hlrsharﬁfmnl: Lir@REcompl
preparation conprising, in conbi nation with a pharfaceutical I'y" acce Q[a%?”é
carri er oomgounderntituator lcepthotecin @lefivdtives) MGAGE MroSHd Eﬂﬁh@Cinlfnbﬁd%tﬂgncgﬂid}}éﬁ’
consi sting_of antitunor al kylating agents, antitunor 39 antinet abol i tes,

ant i t unontihedie, Hlﬁqﬂ'@sonS,pb?@lﬂglCdbw¢wweamdmmmn@msannmmhort ag¥Rts (wherein a

pl ati num ?Iong ?f?’ ounds, antlttbﬂlrmr canpt hot eci n der| vatives, antitunor
tyr osi ne “®KiHa%k Tﬁ gpaor’ 285t B atameast AeEed &8 , Claim éﬁf(ér%ﬁhanmﬁ@lm@hcal
resp@sea@%&k%% r@&d ot her antitunor agents (vvherel na definition of
each ant 1t unor agen 'S the sane as defined in Claim1l) or a
pharmaceutically 5 acceptable salt thereof. 14. A nethod for cancer
treatnent, conprising admnistering to a cancer patient: (a) a

t her apeuﬂ4 dairethoe fdreaicemecaanttbmpfisiag adreiaiteriaf & @@ﬂmgﬁlﬁ%n gener al
formula | as defined in Jaiml (wherein R, in, ¥, G X, and
X2 are the samt® asth@repqunwmqﬂe@vg. amount of @t least an@hanptamdutﬂgaad:rhlyfoaﬁﬁlent@bl e

2t | eastigimed et FOphatgan. KL RE R et Gkl BB X Seeots defiong o tam 1)
ant i fgUmog, iﬂﬂ%ﬁrﬁﬁm er | %t%le St dr IR C%Ef[ng}%na\?% ites, antitumor

antibiotic pl ant anti tunot” agents, turmor pl ati num conpl ex

conpounds, ant {b) unBEraSRATRAINGIREEVR arfi®int Vahi MEH on BhiituHHEP hednY KASLAE shlN@se
i nhibitors, nonoclonal antibodies, interferons, biol oglca% 15 response

modi f i ergoulaﬁﬁnséﬂlhgpfan@mmaﬂa]ky]ag&fmgen(sw}aamtemnr antitadtabulites omtiafmaagiibiotics,

antlturmrI gﬁ edI[s the sanme as defined in Claiml) or a pharmaceutlcally
gt ﬂE'PH%‘F 3B, MU RIAUNER- ORI caniRespdfe ARUUBENpATEhotecin

accept aft

admi ni st gring, .t OarftinGAR%C lfh(u? t her ally effectiv munt
of at |east ong conmpoun lélﬁ%% a fngn?c%)na&] cbodléé interferons, %10? ogical
15  response modifiers, and other antitumnor agents (wherein a definition of each antitumor agent is the

same as defined in Claim 1) or a pharmaceutically acceptable salt thereof,

15. A method for cancer treatment, comprising administering to a cancer patient:
(a) a therapeutically effective amount of at Jeast one compound of general formula I
20 defined in Claim 1 (wherein R, R, R%, R, m, Y, G, X', and X? are the same as defined in Claim 1)
or a pharmaceutically acceptable salt thereof; in combination with
(b) a therapeutically effective amount of at least one antitumor agent selected from the
group consisting of: 5-fluorouracil; S-1; gemcitabine; doxorubicin and etoposide; docetaxe] and
paclitaxel; cisplatin, carboplatin, and oxaliplatin; irinotecan, topotecan, and campthotecin; Iressa and
25 SU5416; and IMC-C225 and RhuMabVEGF or a pharmaceutically acceptable salt thereof (wherein,
if the compound of general formula I as defined in Claim 1 is combined with S-fluorouracii,

leucovorin may be further combined).

16. A method as claimed in Claim 15, wherein G is a group of formula:

40



20 defined in Aaiml (wherein R, R2, R3, R4, m Y, G X1, and X2 are the
sane as defined in Caiml) or a pharnmaceutically acceptable salt thereof;
in conbination with (b) a therapeutically effective anount of at |east one
antitunor agent selected fromthe group consisting of: 5-fluorouracil;
S-1; gentitabine; doxorubicin and etoposide; docetaxel and paclitaxel;
cisplatin, carboplatin, and oxaliplatin; irinotecan, topotecan, and

canpt hotecin; Iressa and 25 SU5416; and WC- C225 and RhuMabVEG- or a
pharmaceutically acceptable salt thereof (wherein, if the conmpound of
general formula | as defined in Caimil is conbined with 5-fluorouracil,

| eucovorin may be further conbined). 16. A mﬁ%?od as clainmed in Caiml5,
wherein Gis a group of formula: 4 OH wherein R5 represents a
hydrogen atom or | ower al kyl, and repriesents hydroxyl or amno. 51T A
met hod as clained in C ai and X2 bind to the

i ndol opyrrol ocar bazol e rigb :ppsition and at the 10- or 11
position, respectively, and each indegendentfy represent a hal ogen atom
hydr oxyl, | ower al koxy, or aral koxy. 10 18. A nethod as clainmed in Caim
17, wherein Gis (3-D glucopyranosyl,Offid X and X2 represent hydroxyl
bonded to the indol opyrrol ocarbazole ring at the 2-position and at the

10- positpon, respectively. 19. A nmethod as clained in Caim18, wherein R
represents a hydrogen atom and R2 represents a 15 group of fornula: 20. A

method as clained in Caim18, whei®in R_represents a hydrogen atom and
w esenty 6- hydr oxymet hyl pyri di n-2-yl .

R2 represents -CH2-R4 in whic
JOH 41

HO OH

wherein R’ represents a hydrogen atom or lower alkyl, and R® represents hydroxyl or amino.
17. A method as claimed in Claim 16, wherein X’ and X bind to the indolopyrrolocarbazole ring at
the 1- or 2-posttion and at the 10- or 11-position, respectively, and each independently represent a

halogen atom, hydroxyl, lower alkoxy, or aralkoxy.

10 18. A method as claimed in Claim 17, wherein G is B-D-glucopyranosyl, and X' and X? represent

hydroxyl bonded to the indolopyrrolocarbazole ring at the 2-position and at the 10-position,

respectively.

19. A method as claimed in Claim 18, wherein R’ represents a hydrogen atom, and R? represents a
OH

20. A method as claimed in Claim 18, wherein R’ represents a hydrogen atom, and R? represents

15 group of formula:

-CH,-R* in which R? represents 6-hydroxymethylpyridin-2-yl.
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21. A nethod as clained in Claim 18, wherein R3 represents a hydrogen atom
and R2 represents -CH2-R4 in which R4 represents pyridin-4-yl. 5 22. A
nmet hod as clainmed in Claim18, wherein RL represents a hydrogen atom and
R2 represents -CH2-R4 in which R4 represents 5-hydroxynet hyl pyridin-4-yl.
23. A nmethod as clained in Caim14 or 15, wherein the conmpound of general
formula | as defined in daiml is the conpound of formula I A: 10 HO CH
24. Use of at |east one compound of general fornmula | as defined in Claim1l
(wherein R, R2, R3, R4, m Y, G X1, and X2 are the same as defined in
Caim1l) or a phar maceut i cal | y accept abl e salt 15 thereof; and at | east
one anti 2undmetywhas dained ire@laim d8) whereipri U@ pIC NS ashydﬂogeofat(ﬁﬁ,t arfdlmrepresents

al kylating agents, aptitunor antimetabolites, antitumor antibiotics,

pl ant - der¢¥el Hh‘t’]i"?}uﬂorﬁpféﬁéﬁtps’ﬂdlaﬁt}’lt umor  pl ati num conpl ex compounds,
antitunor canpthotecin derivatives, antitunor tyrosine kinase inhibitors,
nonocl onal antibodies i nterferon, biological response nodi fiers, and other

ant i t4unop, 2 fi 21

same f}ajls %f‘?neg i na% ai m %@(%?n gg W 5%1#}2?6%}%3%2&@ tgg%‘i’ ea%@&% treli’rﬁ%etnesof
f or manufEiiRt infchich M’Ieﬂageﬁﬁgﬁqufcﬁwﬁhp}i@ﬁdlhrﬁﬁt rrent 42 25. Use of at

| east one conpound of general fornula as defined in daiml (wherein R,

R2, R3, R4, m Y, G X, and X2 are the sane as defined in daiml) or a

phar maceut i cal | y accept abI e salt thereof; and at |east one antitunor agent
sel ect ed%} r%ﬂ%ﬁ%‘ﬁé a@;@é‘ﬁi‘ﬁ‘*é‘bﬁ%tli“ﬁ’g lészlammm@mpaemd of ngral fosmyledes tefbiede;
doxor ubi méla]zrinnij] e[-]tjeocposl ﬁled, f(}oceg and paclitaxel; cisplatin,

car bopl at'i n, nd nTplopr at ot ecan, topotecan, and canpt hoteci n;

I resga and SU5416 II\/C-0225 and RhuMBbVEGF or a pharmaceutical ly

acceptabl e salt thereof, for manufacturing a preparation for cancer

treatnent. 10 26. Use as cl ai ned |nNQ€ 25, wherein Gis a group of
OH

000

Q OCH

[1A]

24. Use of at least one compound of general formula I as defined in Claim 1 (wherein R}, R% R, R
m, Y, G, X', and X are the same as defined in Clain] 1) or a pharmaceutically acceptable salt

15  thereof; and
at least one antitumor agent selected from the group consisting of antiturnor alkylating
agents, antitumor antimetabolites, antitumor antibiotics, plant-derived antitumor agents, antitamor
platinum-complex compounds, antitumor campthotecin derivatives, antitumor tyrosine kinase
inhibitors, monoclonal antibodies, interferons, biological response modifiers, and other antiturmnor
20  agents (wherein a definition of each antitumor agent is the same as defined in Claim 1) or a

pharmaceutically acceptable salt thereof, for manufacturing a preparation for cancer treatment.
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HOor O -1 r OH HO CH wherein R5 represents a hydrogen atom or | ower
al kyl, and R6 represents hydroxyl or amno. 15 27. Use as clained in Caim
26, wherein X and X2 bind to the indol opyrrol ocarbazole ring at the f- or
2-positi.on and at the 10- or 1l1-position, respectively, and each
i ndependently represent a hal ogen atom hydroxyl, |ower al koxy, or
aral koxy. 20 28. Use as clained in Caim?27, wherein Gis
ri-D-glucopyranosyl, and X and X2 represent hydroxyl bonded to the
i ndol opy 25U abaz0be: doiripguisd oft deser2-oeSils 1 ydefined MCIhine1 SOndpas RE IFPNR> R4
respectively. 43, 29. e as claimed in Oaim28, wherein R represents a
hydr ogen nat Brf, %hdniRX rasp theswentesasadefinedi pn Clefimf Hrond phar@iteGbicdily 3 cepiibde 881t
claimed in Caim28, wherein R represents a hydrogen atom and R2
represent‘he,e €6 pd- R4 in which R4 represents 6- hydr oxynet hyI pyridin-2-yl.
31. Use as clai epresents.a y en atQ and
R2 represents -th‘IQStIQEe afgmfrﬁ’r \ﬁﬁ?]ﬁﬁdﬁﬁw&gﬁ% Len@rouR, wPPSiFtine A1 ﬁo ucggura a5
cl ai ned r y a
Fepr czente BRSO oA Hopbak; SRERNR S AGSR, MOy BlptBaiy and g
33. Use asaliplatihjmafndtétak] adptiedsn,Ohnd TaniphRieRind 1réga CAP QUK 10f W@Q@é and
formula | as defined in Caim1 is the conpound of formula IA:

RhuMabVEGF or a pharmaceuticaily acceptable salt thereof, for manufacturing a preparanon for

cancer treatment.

10 26. Use as claimed in Claim 25, wherein G is a group of formula:

OH

'e)

HO
RS
OR®
or

e

OH
HO OH

wherein R represents a hydrogen atom or lower alkyl, and R® represents hydroxyl or amino.

15
27. Use as claimed in Claim 26, wherein X' and X bind to the mdolopyrrolocarbazole ring at the 1-
or 2-position and at the 10- or 11-position, respectively, and each independently represent a halogen

atom, hydroxyl, lower alkoxy, or aralkoxy.

20 28. Use as claimed in Claim 27, wherein G is p-D-glucopyranosyl, and X' and X? represent
hydroxyl bonded to the indolopyrrolocarbazole ring at the 2-position and at the 10-position,

respectively.
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OH 34. A pharmaceutical conmposition conprising, in conbination with a

phar maceutically acceptable 20 carrier or diluent, at |east one conpound
of general fornmula | as defined above (wherein R, R2, R3, 44 R4, in, Y, G
X, and X2 are the sane as defined above) or a pharnaceutically acceptable
salt thereof; and at |east one antitunor agent selected fromthe group
consisting of antitunor al kylating agents, antitunor antinetabolites,
antitunmor antibiotics, plant-derived antitunor agents, antitunor

pl ati num conpl ex conmpounds, antitunor canpthotecin derivatives, antitunor
tyrosine kinase 5 inhibitors, nonoc|onal antibodies, biological response
nodi fi er £9. Heglasodaieed brElain A% whetpmRs repgaskius @ hydragadefiomj aidR{ rofreeatsta group
anti t unor ?geni_is t he sane as defined above) or a pharmaceutically

accept ablP%81¥BUR: t her eof . 35. A phar maceutical conposition conprising, in
conbination with a pharnmaceutically acceptable 10 carrier or diluent, at

| east one conpound of general fornul defi ned above (wherein R, R2,
R3, R4, m Y, G X, and X2 are t ane as defined above) or a
pharmaceutically acceptable salt thekeof; and at |east one antitunor agent
selected fromthe group consisting of -¢”ﬁorouracil; S-1; gentitabine
hydr ochl ori de; doxorubicin hydrochl oride and etoposi de; docetaxel hydrate
and Jaclitaxel; cisplatin, carboplatin, and oxal oplatin; irinotecan,

t opot eca nd c thotecin:_ Ilressa,and 15 SU5416; | MC- C225, and RhuMabVEGF
or a phaBHa‘?&&siC@ﬁgrﬁ?f{}n A BPEe R (TORRER S G iR BOW, 21 K mpregents A

conposithgﬁﬁggﬁp%%ﬁ$g%ﬂ§P§ﬁc vo?ﬁﬂ%%d%§£$fal formula |- and 5-fl uorouracil,

it may fur

31. Use as claimed in Claim 28, wherein R represents a hydrogen atom, and R? represents -CHy-R*

10 in which R? represents pyridin-4-yl.

32. Use as claimed in Claim 28, wherein R' represents a hydrogen atom, and R? represents -CHo-R*

in which R* represents 5-hydroxymethylpyridin4-yl.

15 33. Use as claimed in Claim 24 or 25, wherein the compound of general formula I as defined in

Claim 1 is the compound of formula IA:

OH
"

oH

O -0

O i OH
HO N ﬁ
" [ on
[1A]
HO OH
o

34. A pharmaceutical composition comprising, in combination with a pharmaceutically acceptable

20 carrier or diluent, at least one compound of general formula I as defined above (wherein RY, R%, R®,
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15

R* m, Y, G, X!, and X? are the same as defined above) or a pharmaceutically acceptable salt thereof;
and at least one antitumor agent selected from the group consisting of antitumor alkylating agents,
antitamor  antimetabolites, antitumor antibiotics, plant-derived antitumor agents, antiturnor
platinum-complex compounds, antitumor campthotecin derivatives, antimmor tyrosine kinase
inhibitors, monoclonal antibodies, biological response modifiers, and other antitumor agents
(wherein a definition of each antitumor agent is the same as defined above) or a pharmaceutically

acceptable salt thereof.

35. A pharmaceutical composition comprising, in combination with a pharmaceutically acceptable
carrier or diluent, at least one compound of general formula I as defined above (wherein R', R? R>,
R*, m, Y, G, X', and X? arc the same as defined above) or a pharmaceutically acceptable salt thereof:
and at least one antitumor agent selected from the group comsisting of 5-flucrouracil; S-1;
gemcitabine hydrochloride; doxorubicin hydrochloride and etoposide; docetaxel hydrate and
paclitaxel; cisplatin, carboplatin, and oxaloplatin; irinotecan, topotecan, and campthotecin; Iressa and
SU5416; IMC-C225 and RhuMabVEGEF or a pharmaceutically acceptable salt thereof (wherein, if

said composition contains the compound of general formula I and 5-fluorouracil, it may farther

contain lencovorin).
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