14 Septenber 2006 DESCRI PTI ON COVBI NED USE OF ANTI TUN[?; .
| NDOLOPYRROLOCARBAZOLE DERI VATI VE AND OTHER ANTI TUMOR AGERFDH2:0n cal
Field The present invention relates to a conbi ned use of an .

i ndol opyrrol ocarbazol e derivative wth other antitunor agent(s) which
exhibits an excellent effect, particularly a synergistic effect of
inhibiting the growmth of cancer cells. Mrre particularly, the present
invention relates. to a conbined 10 preparation of an indol opyrrol ocarbazol e
derivative and other antitunor agent(s), a treating nmethod conprising the

admi ni stration of an indol opyrrol ocBBSErRaPEOMEr i vative and ot her antitunor
agent (s), and use of an indol opyrrol ocarbazol e derivative and ot her

antitunmor agent(s) for manufacturing a preparation for cancer treatnent.
15 Backgr V. nt of various pharnmaceuticals, particularly,
t her apeut ¢@R&}@?#)SJ$% Pﬁ%ﬁk@ﬁm INPQEQE¥BROLIQCG ARBAZALEEDERTEATIVE AND
hypertensi on, therapeutic age@WWem a, _and the |ike has

prol onged the human |ife span. {A’inéquan, however, has
increpsed the death rate from di seases which are considered to be highly
associated wth aging, and this has beconme serious 20 issues in devel oped

count ri efechaicaleHidld as i n devel opi ng countries. In particular, the death rate
froma nmalignant neoplasm what is called a cancer, has dramatically

i ncreased i n JRgamesemuinygitionrdateh ¢ a ldoinbaed Heddiem mﬁ%ﬁﬁ&&&rﬁ@]h‘a%ﬁb@
met hods for I%ancer treatnent, for exanple, surgery, radiation erapy,
cherot heV &gt %?P&%E@t@h@'mﬁxh@man prselieptrbiferat paticutirlysesemisié 6@t bpg
met hods igﬁiﬁiﬁnkﬂ?\%ﬁc}(;ﬁgo%@e surﬁl Vilg ratio. In the treatment of netastasis to
ot her tissues: ch' Ps“ORE S5t b Ere Birusgarys thedresepidinsnteon reldts 1o o eatisined by
surgery afatieh 8f APid B%ﬁﬁ i L L.k Thu chenot herapy, i.e.,

medi ci naII%Et r eat rreig?ﬁi (gl i n?/cff bg%{)lé%rﬁ‘glgye W&n@hcéégmlgmf Bﬁengy%ﬁﬁ?mgmh%ve
been r eponpeising e edministiationoDin A8 oﬁfsrbéie;g&g&% i Sl 8,1, 0L O
antitumor al kyl at | g(g agents t hat a?seﬁli vpi 1 ed by 3@%%%??[8{586% - ageni(s),

ant i t umsid Ushel srendeiepyrolecattiazele derivatiypintd etertytifmidr UREALS A5 hanuBiRhkihy 10"

antibiotics that are typified by 1
preparation for cancer treatment,

15  Background Art
The development of various pharmaceuticals, particularly, therapeutic agents for infectious
diseases, therapeuti_c 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  issues in developed countries as well as in developing countries. In particular, the death rate from a
malignant neoplasm, what is called a cancer, has dramatically increased in Japan, Europe and the
Unitgd States. ‘There are various methods for cancer treatment, for example, surgery, radiation
therapy, chemotherapy, and immune therapy, and the combination of sevefal treating methods hés
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 chemo@erapy have been reported. These antitumor agents are roughly
classified into: antitumor alkylating agents that are typified by cyclophosphamide; antitumor

antimetabolites that are typified by S5-fluorouracil; antitumor antibiotics that are typified by
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14 Septenber 2006 doxorubicin hydrochl oride; plant-derived antitunor
agents that are typified by vincristine and paclitaxeﬂﬁ%ﬂﬁqqqﬁﬁ906
pl ati num conpl ex conpounds that are typified by cisplatin; and the |iKke.
The present inventors have found a novel indol opyrrol ocarbazol e derivative
havi ng 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, WD 95/ 30682, WD 96/ 04293, WD 98/0743,
EP- A- 0528030, and JP- A-10-245390). Heretofore, a conbi ned use of
staurosporine, i.e., an indolocarbazole derivative, or a derivative
thereof with other antitunor agent(s) has been described in literature (for
exanpl e, doxgpbicin hydoeledde; \WiaB4deg0ftiouin Ogeht:O ke are HPiftdOBy S8REincA A4
JP- A-10-500394). 10 However, staurosporine and its derivatives are
si gni f i dAGHAYelAntirEnQE platinpgrsomplex compountl that argsygified by isplanid; and thediker diRg
to the invention of .the pr senttgpﬁkécation in their structures. Also,
while JEEPLEBELT daxn doyndsa gayel dadolpagolocabarole dervative haing petesicaritiumaon
protein ki f ner formula .l according to the
present a{é%@g‘?lst? P@nhag}ﬁ) P gﬁ@?k& ﬂgmi%r]? hﬂll%lgepgf’ @*C&’&Hc’&ﬂdsoqort%ﬁ'ap@o lsHates Patgnt
Yoshgnanose 9gm3)

Bnanjoset55aus4n, S668091, f@asa%%a $95286h3 Woé%’s@és%hg?’% Oq%dligg% Wge gy@?ﬁe

prior art docunents do I5 not disclose of s

conpoun@E&RA-0528630ahnd Jor Ar10245390)cording to the present invention with
ot her antitunor agent(s). Disclosure of the Invention The present invention

is aimed to elfsmtdforche epphinahuseoof stamgspodhe,ciremt hgiokReBbhiols dBYvatidd or a
conbi ni n%aan anti tunor. i ndol ocarbazol e derivative with other antitunor
agent (s CRYAIVE dhesplvivilie oher patiumior agentéshihes bedrt describedhinplitetatore| (Bur, example,

syner gi s1,Cn8 ne_agent. Mre specifically, one
enbodi rreﬁ'%tA R%éé%gg\n ﬁg ?‘@W’néﬁsp&@%#orﬂpﬁg%W%e apgyr JP-A-10-500394).
synes gi $igwedl | kN Endk whi ch y conprjse an

i ndg(:j opyrr ol oﬁé%i?]%g%ﬁgé 5ﬂje]r | va? iﬁffécg %ﬁ?fggﬁg{aﬁg{ ‘?Qigﬁrew ﬁﬂn g}ﬂeﬁgmpgﬁqd o1 geppral
-agent ( s YormlaT hasalind1&y EeNinvéntiah o0 te’ HrateRE BbpiRht LEQTS '

adm ni stering the i_n%ol opyrr ol ocar baz%laé dgltrjlf vatﬁn\c/ginﬁ]ﬁﬁggﬁ%?rggt i%lgéfwwlphe

ot her  stalpspeoine agbitt degivatives exhibit theiislibinsye detioarai protel Hithse! BCthe R8mpound o

i ndol op zole derivative and other antitunor agent(s) to produce

rrolgcarb
a pre pagm %Wi@&??é@f’g 19 BapreEsht invepien pxhibits fhe inhibitatyscsomhartopainsinaaed
concent ('latlgoghjﬁtliﬁjgt' a‘f? C%?Cﬁ]c ﬁgsi%larrc]:ﬁ,tﬂf T?lo‘f’f 31% Qf 99%5)( e%glyther,zthe prior art documents do

15 not disclose or suggest the combined use of the compound of general formula I according to the

present invention 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 antitamor 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, one embodiment may provide a combined preparation or mixture for
synergistically enhancing the antitumor effécts, which may comprise an indolopyrrolocarbazole
derivative in combination with other antitumor agent(s). Disclosed herein is also treatment of
cancer patients by administéring the indolopyrrolocarbazole derivative in combination with other
anitumor agent(s). Further disclosed herein 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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14 Septenber 2006 disclosed indol opyrrol ocarbazol e antitunor_ conpound wth
other antitunor agent(s). As a result, they found a c driSepismbe hi bi ti ng
an excellent antitunor effect, in particular, a synergistic effect. A first
aspect of the present invention provides a conbined preparation for

si mul t aneously, separate, or sequential adm nistration in the treatnent of
cancer, conprising two separate preparations: a preparation conprising, in

conbi nati on, wi a pharmaceutically acceptable carrier or diluent, at
| east YOS %ﬁ%ﬁ?rﬂR&T@Pca&@ﬁ@F ANtPEERGprEPqund with otherpantifyior jageniiy) Asp yosulty G

G < e LR B e PR o Ser R 5 i BB oBL ™

t . , . .
;%p rngs en aﬁ dﬁ ?Pif%ﬁ}%ﬁf etﬁn%gﬂrg}.egfo 16%/%5 pRdV¥s 2 BRSNS plepREERERE §1nlﬁ¥tgﬂe%§§ﬂ', or

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:

[I]

=
%

‘T‘
1
X G

wherein R' represents a hydrogen atom;

R’ represents a group of formula:
OH

CH

G is a group of formula:

HO
R®

OR®
wherein R’ represents a hydrogen atom or lower alkyl, and R6 represents hydroxyl or amino;

_and




X1 and X2 represent hydroxyl bonded to the indol opyrrol ocarbazol e ring at
the 2-position and at the 10-position, respectively, Jf SspismRerdl8utically
acceptabl e salt thereof; and * a preparation conprising, in conbination

wi th a pharnmaceutically acceptable carrier or diluent, at |east one
antitunor agent selected fromthe group consisting of. 5-fluorouracil,
doxor ubi cin, etoposide, cisplatin, carboplatin, irinotecan, topotecan, and
canpthotecin, or a pharmaceutically acceptable salt thereof (wherein, if
sai d prepar X! ashXimptesinnbydotyl bondsd tathielindoldpyrroleyarbarotevéns at Gret2apasition

| eucovorin_or may be conbined wth a separate | eucovorin preparation). Mre
speci fand af the 10-paEtigesarsivaly. Pragirmeseuticallypicartablp ﬁ@bt&fﬂﬁ?‘i? éWP for

si mul t aneo separate, .or sequential admnistratjon int treat nent of
cancer , conpl PEPHEPETRERREAF Sompmatin Ficilicy e E R | o1 o,

i N corgy,pat i | | - e Mgl di luent, at

| cast oot i stk infrulddPLATRF el o R SRAR B B S rRindf s 3l 6
wher eidax&ubiitdl etGBosRRS fispLAIE PABSFAM, YridoRREE 36 dccadt aRY HiRHEsedh W | OVer

al kyl, lower alkenyl, lower alkynyl, aryl, aralkyl, or "heterocyclic group
( wher giharmpdeenticallyeaccegdtihit salt therebfiwereal, ifenid|prephtadioh ooveainad-Ryowphracil ie aryl ,
the aralg%k and the heterocyclicggroup_nay each have one to five of the
same oraydurthescenfaindenisevarin asmmay beeombined vitharsepdsate leyeonepinpowpsraioing of

I [ | f i.n0, : - | kyl ami no, di-|I
ol Kyl A 1o TS APBRGte LA SmRATBHENPLF B 2 ST DP i ST RE B ci
Y repr, S , 1 : bonyl | fonyl., and 3a .14 Septenber 2006
Ra' 1 oprihn: of SR abihRERP B e Hopbitol 3 rapsfypmPlynt EPoPT Brer
al kyl prépaykionsar al kyl , | ower
* a_preparation comprising, in combination with a pharmaceutically acceptable carrier or

diluent, at Jeast one compound of general formula I:

[1]

o—=
Iz
x
i)

x1

- 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 lower alkenyl, the lower a]kynyi, 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-lower alkylamino, di-lower
alkylamino, hydroxyl, and a halogen atom);

a group of formula Y-R? {wherein Y represents carbonyl, thiocarbonyl, or sulfonyl, and .
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al koxy, hydrazino, am no, arylam no, carbanoyl, or heterocyclic

(wherein the lower alkyl, the cycloalkyl, the cycl oal HfSeptspd Prg}oéyl t he
aryl, the aral kyl, and the heterocyclic group may each have one to four of
the sane or different substitaents selected fromthe group consisting of a
hal ogen atom optionally protected hydroxyl, am no, carboxyl, carbanoyl,
cyano, and | ower al koxycarbonyl 3b 14 Septenber 2006 in which the am no
and the carbanDyI may each be further nono- or di-substituted by | ower

r ?,En' R Péﬁ'ﬁ%”%‘ “é’e?ﬁa'&ﬁﬁé o Hith 53Rk, BN S“bf ShaphorIBa B85 |

R4
((:%e?el R %Zl;%@f y? al§#iur ya’,r 0341) orl? terpg ngl%ﬁlg[(‘ﬁ éy%??‘”%%iﬁ {EI"FE
furyl,cysmaky 1hq]etéycﬁ>auc&1 W ﬁﬁﬁhmewome% 1t X &f&cg&iie ﬁe@%ﬁiﬁ&] from

the group consisting of hydroxyl wer alkoxy, hydrox and
hy dr oxhavt oneeto farlo thelsyme andifferentsulatinenits seleed fedm thel @orp)condRtind Bfa %oaéne

conbi ned together to represent |ower alkylidene (wherein the |l ower

al ky| iatem.coptrenally preteatedhydroxylo aminof cartuxyh ambamoyldeyahe,raadloven bikbijcadohs)

sel ected fromthe group 10 consisting of amino, nono-I|ower al Kyl ani no,

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

together with the nitrogen atomto whi ch t hey bi nd, forn1heterocyc|ic group
(wherein the heterocyclic group may have, on the ring, |ower alkyl
optionally substituted by a group or groups selected fromthe group

consi sting of am no, hydroxyl, carboxyl, and sulfo), 15 Grepresents a
pentosyl or hexosyl, and X1 and X2 each i ndependently represent a hydrogen
atom a hal ogen atom am no, nono-Ilower alkylam no, di-I|ower alkylam no,
hydr oxyl, | ower al koxy, aral koxy, carboxyl, |ower al koxycarbonyl, or |ower
~alkyl] or a pharmaceutically acceptable salt thereof; and * a preparation
conprising, in conmbination with a pharnmaceutically acceptable carrier or

20 diluent, at |east one antitunor agent selected fromthe group consisting
of antitunor al kylating agents, antitunor antinetabolites, antitunor

anti biotics, plant-derived antitunor agents, antitunor platinum conplex
conmpounds, antitunor canpthotecin derivatives, antitunor tyrosine kinase

i nhi bitors, nonocl onal antibodies, interferons, biological response
nodifiers, and other antitunor
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agents or a pharmaceutically acceptable salt thereof 25 (wherein the
antitunor al kyl ating agents are nitrogen nustard N-oxi &4 Septipmben®8phani de,

i fosfam de, nel phal an, busul fan, mtobronitol, carboquone, thiotepa,

rani nustine, ninustine, or tenozolonvde, the antitunor antinetabolites are.
met hotrexat e, 6-nercaptopurine nboside, nercaptopurine, 5-fluorouracil,
tegafur, doxifluridine, carnofur, cytarabine, cytarabine ocfosfate,
enocitabine, S-1, 4 14 Septenber 2006 gentitabine, or fludarabine, the
antitunmor antibiotics are actinonycin D, doxorubicin, daunorubicin,

neocar zi kW, ami [ I [ ,1..H in C, ,ac] arubjcin,

pi ar ubi cjihg?h%%:ﬂ%uatl)?l §+ ﬁﬁH‘thIE r?%g?rg??nrﬁg?dﬁglbgn%elﬁl? oromey ga‘?’tfﬂ*’%ﬁ“ﬁ?é gy{qwr alkyl

pl ant - despticadllpsubititito® by AgtiGerR bf sobstGbhS bd | ' i ndeshi ne

et oposi dep,’ so)?t}?oxane,ydocet axel , pagﬁ?]?tgzs(%%doﬁrldn?/Piﬁ%?%qpbrkﬁﬂsel%ﬂngﬁgaP’alogén
ant i t urmoatoys} hydrewylnaomg, cekoxyb rpbamdsl, afddowesqkddytaboryB Qep! atin,

nedapl atin, or oxaliplatin, the antitunor canpt hoteCi n derivatives are

i rinotecan, topd&r¥Pas, fognula afffideReciwherein R'tiseyaidyl] turpipror tikienai (Melein de
inh;vgi tors.da[a«jhl essa .0 %54116’ t he ponocl onal anti bodies are | MC-C225,
RhuNMEbVEEESY eFi“kaﬁ“’r‘?&[ﬂe L THRY ERFIehdys oRedritye srlistments acledtert frofeho groap2a,
interfer pre ' f |.nt erferon -la,, Qr interferon y-nl, the
bi ol ogi c‘g’ﬁﬁr?%@% %’?@I"%U@Wﬂ?’%&}rﬁ KPPV ali‘ﬁn‘t"i%rl’é(af,oxgﬂ%ia}l@nyl),@n@mﬁann| ,
or ubeniif¥erof1%03y)d the other antitunor agents are mtoxantrone, '
L- aspar agi nase, pro%r bazi ne, dacarbazi ne, hydroxycarbam de, pentostatin,
or tretinoin).R'DancbRibireicombingd regdiies-clonabtegsnt Nk er i efd 2N el n.
More specifically, one enbodi mantgprovi deg a conbi ng%%g%?g%ﬁc@nﬁ#omr

si mul t ariéolidene may daysapen to, four of dheusamis ef diffendnnisshistimento Reledted M@nd R BENt

of ncer, .conpr.i si.ng two, separaie. preparations:
g cohsmtmg%f ammo? mono-lower al’kyfannnoe di-lower alkylamino, hydroxyl, carboxyl, and sulfo),

or
R' and R?, together with the nitrogen atom to which they bind, form heterocyclic group
(wherein the heterocyclic group may have, on the ring, lower alkyl optionally substituted by a group
or groups selected from the group consisting of amino, hydroxyl, carboxyl, and sulfo),
15  Grepresents a pentosyl or hcxoéyl, 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 pharmaceuticaily acceptable salt thereof: and
* a preparation comprising, in combination with a pharmaceutically acceptable carrier or

20  diluent, at least one antitumor agent selected from the group consisting of antitumor alkylating agents,
antittunor  antimetabolites, antitumor antibiotics, plant-derived antitumor agents, antitumor
platinum-complex compounds, antimor 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, mitobrom'tol, carboquone, thiotepa, ranimustine, nimustine, or
temozolomide,

the antitumor antimetabolites are methotrexate, 6-mercaptopurine riboside, mercaptopuﬁne,

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

4




* a preparation conprising, i-n conbination with a pharnmaceuti cal
acceptable carrier or diluent, at |east one conpound‘dﬂS@@ﬁ@b@ﬂu%érnula
as defined above (wherein R, R2, R3, R4, in, Y, G X, and X2 are the
sane as defined in daim1l) or a pharmaceutically acceptable salt thereof;
and 25 * a preparation conprising, in conbination with a pharmaceutically
acceptable carrier or diluent, at |east one antitunor agent selected from
the group consisting of- 5-fluorouracil; S-1; gentitabine; doxorubicin and
et oposi de; docetaxel and paclitaxel; cisplatin, carboplatin, and

oxal i pl afJ etk . fopotecan, and canpthotecin; Iressa and SU5416;
TesBiabin P R i

and | MC- EG- or a pharmaceutically acceptable salt thereof

(wherein, il tfigaRi@RS RdbRRice BRlRIRNmySh b dSRALERACHa BRI LLorou Al |

the preparation may further contain | eucovdrin or nay

separ at ebledreytig peplomyqin, apioraydio @) aclidabicing piratbivinPEShBiHD Hhost e stERRHL BNt

provi des a conbi ned preparation for sinultaneous,” separate, or sequentral
admi ni stidarubigin, i n the treatnment of cancer, conprising two 5 separate
preparations: * a preparation conprising, in conbination with a :

phar faceut i cal thy Rled€pived| antivynen agengy aredyingristing, winblostiney nihdeshirfeg retaposide, A
OH HN--CO ON O N.OH H . .OH[IAl OH OH 10 (this conpound is
herei nafter refBPFRE% 80%?%&4?!5%%0%“}0@%& phar maceutical |y acceptabl e

sal t the antitumor platinum-complex compounds are cisplatin, carboplatin, nedaplatin, or

oxaliplatin,
the antitumor campthotecin derivatives are irinotecan, topotecan, or campthotecin,
10 the antitumor tyrosine kinase inhibitors are Iressa or SU5416,
the monoclonal antibodies are IMC-C225, RhuMabVEGEF, or Rituximab,
the interferohs are interferon o, interferon o-2a, interferon o-2b, interferon B, interferon
y-1a, or interferon y-nl,
the biological response modifiers are krestin, lentinan, sizofiran, picibanil, or ubenimex,
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, one embodiment provides 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) ora pharmaceutically acceptable salt thereof: and
25 * a preparation comprising, in combination with a pharmacentically acceptable carrier or
diluent, at least one antitumor agent selected from the group consisting of: 5-fluorouracil; S-1;
gemcitabine; doxorubicin and etoposide; docetaxel and paclitaxel; cisplatin, carboplatin, and
oxaliplatin; irnotecan, topotecan, and campthotecin; Iressa and SU5416; and IMC-C225 and

RhuMabVEGEF or a pharmaceutically acceptable salt thereof (wherein, if the preparation contains

5




thereof; and * a preparation conprising, in conbination with a
pharmaceutical |y acceptable carrier or 15 diluent, anl!dfeptember20§ent

sel ected fromthe group consisting of 5-fluorouracil, doxorubicin,
cisplatin, carboplatin, irinotecan, topotecan, and canpthotecin (wherein,
if this preparation contains 5-fluorouracil, it may be conbined with a

separate | eucovorin preparation) or a pharmaceutically acceptable salt

t hereof. "Conpound A" is 6-N (1-hydroxymethyl -2-hydroxy) et hyl am no-

12, 13- di hydro- 2, 10- di hydr oxy-1 2- (O D- gl ucopyranosyl ) - SHi ndol o[ 2, 3-aj -pyrro
| of 3, 4- cP-fivardveacd) the pPepasivy Gidy-foliten eontEndelcesesh brinh B chabiBkd wid aaseg&dgod
for cancer treatnment conprising the admnistration of a therapeuticatly

ef f ect i vISUEOHOUAPIPRTEEN) east one conpound of general fornula | 6 14 '
Sept enber 2006 (wherein R, R2, R3, R4, m Y, G X1, and X2 are the sane
as defined i nPEtigHasly ) pesferably,pme neowodimeat | proaiteept abbmbimad t ptepateef o
conbi nat isi%rﬁltwetg a thetra eutical]y,effective anount of at |east one

ant it unof Tagent g ertREREYOT FgRTIRbL iy e trrgtresnt of cancgrmemptiking awbng
agentss, sé%%{ewgﬂ%atﬁﬂg-i met abolites, antitunor antibiotics, plant-derived
antitunor "agents, antitunmor 5 platinum conplex conmpounds, antitunor

canpt hot eci n deaiprégaraties compiidiig) i Corhli T T-TN'q Lol monoc| onal
anti bodi es, interferons, big?oé?cal r?@g%%ggnﬁgg??ﬁg$g?ﬂ%ﬁ%&%hﬁg?eﬁﬂq$fBﬁor
agent s (dilvented commpaimtliohformola IAf each antitunor agent is the sane as above)
or a pharmaceutically acceptable salt thereof. Mre particularly, a nethod
of cancer treatnent may conprise the admnistration of a 10 '
therapeutically effective amugy of at |east one conpound of general
formula | (wherein R, Rj , R mY, G X, and X2 are the sane as
above) or a pharmaceuticalll y\~agceptabl e salt thereof in conbination with a
t herapeutical ly ef fecPiue ageetht of at |east one antitunor agent selected
fromthe group consisting of. 5-fluorouracil; S-1; gentitabine; doxorubicin
and et oposi de; xel ; cisplatin, carboplatin, and
oxaliplatin; iri 15 and canpt hotecin; Iressa and SU5416;

and | MC- C225 and G phar maceutically acceptable salt thereof
(wherein, if t v Ngeng&ral %Hornmula | is conbined with
OH
[1A]
HO ¢,
OH

10
(this compound is hereinafter referred 1o as “compound A”) or a pharmaceutically acceptable salt
thereof;
and
- * a preparation comprising, in combination with a pharmaceutically accep'table carrier or
15  diluent, an antitumor agent selected from the group consisting of 5-fluorouracil, doxorubicin,
cisplatin, carboplatin, irinotecan, topotecan, and campthotecin (wherein, if this preparation contains
S-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~dihydro—2,]O-dihydroxy—l2—([3—D—glucopyranosyl)—SH—indolo[2,3—a]-pyrrolo[3,4—c]—carbazo]e_—
20 5,7(6H)-dione.
Disclosed further herein is 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-fluorouracil, leucovorin may be further conbined). Particul arl
preferably, a nethod for cancer treatnent may conprise Iﬁr%Ptea‘@ﬁi%QOét ration
of a therapeutically effective anount of conpound A or a 20
pharmaceutically acceptable salt thereof in conmbination with a

t herapeutically effective anmount of an antitunor agent selected fromthe

group consisting of 5-fluorouracil, doxonbicin, cisplatin, carboplatin,
i ri notecan, topotecan, and canpthotecin or a pharmaceutically acceptable
salt thereof (wherein, if 5-fluorouracil is conbined with conpound A,

| eucovor jwhepdy e RRURBhRE goMpi gedd!. AhFariher 0 @ﬁ@%c ovi des a
use of at |east one conmpound of general forrreu a "fa% 39 epﬁ%%@fn 286’6 a
Rt NRz O fisrhsideuticaltly ¥@eptalife salhiierebfinRombaRtias @ith § therdvekQgs B

represents a group of formula: OH --COH Gis a gfdglﬁp of?fogénﬁglgr:ﬂoﬁdgm
R6 OR loaserazeranfBimos pigente srlectel Krpur dipe groap coonsistingov® angtuiaist allginFOgents,
represents hydroxyl qr amno; and X _ and X2 represent hydroxyl bonded to
the i ndAPERIY o PRIEBSINQNISEe anfignos: antihioties,y qiant-dexiveda mutitamor hageh; pasintoien,

one. st IS Sl SEPERTEY pitiimbn S50PBaiscoAENaH Yoy AROTSE | iosio kinasel
ggﬁg{ Eg{i@gﬁiﬁ?ﬁg@&%ﬂoﬂﬁ’ anfibSAEA G ferG, l%?o%g%a!l Tesponse r}r?écgﬁtaarg,’anho t}?érea%%trtljino?nd
agents (wherein a definition of each antitumor agent is the same as above) or a pharmaceutically
acceptable salt thereof.
More particularly, a method of cancer treatment may comprise the administration of a

10 therapeutically effective amount of at least one compound of general formula I (wherein R},
R?, RS, RY, m Y, G, X', and X* are the same as above) or a pharmaceutically
acceptable salt thereof in combination with a therapeutically effective amount of at least one
antiturnor agent selected from the group consisting of: 5-fluorouracil; S-1: gemcitabine; doxorubicin
and etoposide; docetaxel and paclitaxel; cisplatin, carboplatin, and oxaliplatin; irinotecan, topotecan,

15  and campthotecin; Iressa and SU5416; and IMC-C225 and RhuMabVEGF or a pharmacentically
acceptable salt thereof (wherein, if the compound of general formula I is combined with
S-fluorouracil, leucovorin may be further combined).

Particularly preferably, a method for cancer treatment may comprise the
administration of a therapeutically effective amount of compound A or a

20  pharmaceutically acceptable salt thereof in coﬁabination with a therapeutically effective amount of an
antitumor agent selected ﬁom the group consisting of S-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, a second aspect provides a use of at least one compound of general formula I:




pharmaceutically acceptable salt thereof, for manufacturing a preparation
for cancer treatnment. The use of at |east one conpound léfSeptembendi06or nul a |
(wherein R1, R2, R3, R4, m Y, G X1, and X2 are the sane as above) or a
pharmaceutically acceptable salt thereof and at | east one 7a 14 Septenber
2006 antitunor agent selected fromthe group may consi st of antitunor

al kyl ati ng agents, antitunor antinmetabolites, antitunor antibiotics,

pl ant -derived antitunor agents, antitunor platinum conplex conpounds,
antitunor canpthotecin derivatives, antitunor tyrosine kinase inhibitors,
nmonocl oi nal anti bodi es, interfﬁgpns, E%ological response nodifiers, and 7b
14 Septenber 2006 other antitu P\ﬂgé s (wherein a definition of each
antitunor agent is the sane as aboye) or a pharmaceutically acceptable
salt thereof, for manufacturing a HJeparation for cancer treatnent. Mre
particularly, the use of at Ieasi~one_ca@ound of general formula I
(wherein R, R2, R3, R in, Y, i and X2 are the sane as defined in
Claim 1) or a pharnaceutically pt abl e sal t thqﬁgof and at |east one
antitunmor agent selected fromthg onsi st of 5-fluorouracil

S-1; gentitabine; doxopubaip Josig Yocet axel and pacl it axel
cisplatin, carboplatin ecan, topotecan, and

canpt hotecin; Iressa aud ¥X-RhuMabVEG- or a
pharmaceutically acceptAal salN thereNf (wherewn,, if the conmpound of
general formula | and 3-fluorodracil aHe used, | fcovorin may be farther
used), for nmanufacturing a préparation for cancer treatnent. Particularly
preferably, the use of conpound A or a pharmaceutically acceptable salt

t her evheramR 'amprasenistalydrogagetoin; sel ect ed from the group may consist of
S5-fluorouragil, doxorubicin, cisplatin, carboplatin, irinotecan, topotecan,
and canpt hBi &prasensy a grouphfiformsleut i cal |y acceptabl e salt thereof (wherein,
if the conpound of general forrmula I and 5-fluorouracil are used,

| eucovorin may be further used), for manufacturing a preparation for cancer

treatnment. Further, a third aspeiiﬁziijCﬂésa phar maceutical conposition

conprising, in conbination with
OH

G is a group of formula:

OH *
HO
R®
OR®
wherein R’ represents a hydrogen atom or lower alkyl, and R® represents hydroxyl or amino; and
X' and X? represent hydroxy! bonded to the indolop.yrrolocarbazole ring at the 2-position
and at the 10-position, respectively, or a pharmaceutically acceptable salt thereof: and
at least one antitumor agent selected from the group consisting of 5-fluorouracil,
doxorubicin, etoposide, cisplatin, carboplatin, irinotecan, topotecan, and campthotecin, or a
pharmaceutically acceptable salt thereof, for manufacturing a preparation for cancer treatment.
The use of at least one compound of general formula I (wherein R', R%, R}, R, m, Y, G,

X!, and X2 are the same as.above) or a pharmaceutically acceptable salt thereof and at least one

Ta




a pharmaceutically acceptable carrier or diluent, at |east one conpound -of
general formula l: 1~ 2 RNROOI[Il ON HX2 X Gldmeptemier2006
represents a hydrogen atom 8 14 Septenber 2006 R2 represents a group of
formula: OH --COH Gis a group of formula: OH OHOR5 OR5 wherein RS
represents a hydrogen atomor |ower alkyl, and R6 represents hydroxyl or
am no; and X and X2 represent hydroxyl bonded to the
i ndol opyrrol ocarbazole ring at the 2-position and at the 10-position,
respectively, or a pharmaceutically acceptable salt thereof; and at | east
one antitunor agent selected fromthe group consisting of. 5-fluorouracil,
doxor ubi cin, etoposide, cisplatin, carboplatin, irinotecan, topotecan, and
canpt kotiteuion agant selectpth dromm delgrowinky cosia Rf abliRinfoalalkyldiag 88énté AGhDhd, | f
said preparation contains 5-fluorouracil, it

antimetabolites, antitumor antibiotics, plant-derived antitumor agents, antitumor platinum-

complex compounds, antitumor campthotecin derivatives, antitumor tyrosine kinase inhibitors,

monocloinal antibodies, interferons, biological response modifiers, and

7b




may further contain |eucovorin or may be conbined wth a separate

| eucovorin preparation). A pharmaceutical conposition d4ree H*&’PY%@ﬁ in
conbination with a pharnaceutically acceptable carrier or diluent, at

| east one conpound of general fornmula | (wherein R, R2, R3, R4, in, Y, G
X, and X2 are the sane as defined above) or 'a pharmaceutically acceptable
salt thereof and at |east one antitunor agent selected fromthe group
consisting of antitunor al kylating agents, antitunor antinmetabolites,
antitunmor antibiotics, plant-derived antitunor agents, antitunor

pl at i nunathermmitiexmaragpes fathereiand défitikon 6PeaRh ARLRRIR apdR N Yh%tgarfﬁsas b HTPT
tyrosi.ne ki nase inhibitors, nonoclonal antibodies, élologlca response

modi f i ergharmaanguiinal accepteble satbiheragl fiursnanufretuging a preparhiion for Bimcatitrea@st.
antitunor agent is the sane as defined above) or a pharnaceutically
accept abl e salMere partiedarly,Nbe espef ati least ant gompowiiasfigmenat feradulL b (pis¢ibhi RO

may conpgd S8, pkn C iLngtio jth a pharnmaceutjcally acceptable salt or
dil uen?,ﬁiatﬁé P Sas %E%Hﬂaﬂr%’ ye thespme a8 deBped i Claipuheared phavmacicalR,
R4, in, ' he sange, as defined abqve) or a )

phar rraceaéf ?p?%?l ?alég{ége&%( é (?ételseéﬁttofle ERUPEF 289 S%’"‘F‘iﬁ?[‘)@ﬁ@“&'rh’t‘?l%ﬁ%mé@@nt

sel ect eds-fluévduidig; H-QU A..S ; 6 ISty 0 . )
5-fluorouracil; S 1; gllegr%:n[iﬁti:9t g%iﬁ%’e%%%gﬁiﬂ (z)a(r?1 ?dé?"%g%}%r &B?eg?xr?fl hﬁlln rd’@ﬁ]l’%ﬁlde

and et ejphitinscartsbplzan,candl oxalslitn; erirdbedal) a6pdtdca Sind &Jn?%?ckhf‘hesﬁéﬁﬂ?@ﬁbg&i@’
and oxal opl atin; i1rinotecan, topotecan, and canpthotecin; Iressa an ?
SU5416; Db’i%[‘,c— 223 3nd rRhuNfAPVESHEGF 20 pharmagduticailycsuctptalblk | sult ah&resTt eAlefein® adft the
t her eof émhere&sg i f t&le_‘gcor’rlposi tion contains the conpound of 5 general

f or mul a SPmRPARNASCl; geperAbiormela) I and(>-flagrouragt arsruseds deutororiremep be farter used), for

Parti cul ar| [ rabl har maceuti cal conposition can conprise, in
conbi nat o%%c%nﬁ%ggl% ﬁé??@ggﬁ’f’%‘ fYReBtcept abl e carrier or dil uent,
compound A OpaaiculiRR ' le,salt thereof. and an anptitunor
agent sel ect ed %Cyo?n@tﬁt%fégérﬁdgﬁ%gﬁ%?ggﬁlﬁé&})ﬂgf’xﬁrfq Blbatr@ﬁ?eélﬁ‘f"lﬁ,y rep o i%‘ﬁn,

ci spl at thereofar laad! asn N, antihAGt €GBt t QRRERGAN d np eci.n.or
pharmaceutical ly acceptabl e sal 'fa%t her eof (V\herrgﬂ, tlﬁg tglg)géorrpognd co?sji&
gener al of &rfiwgroaracil.adgaxorubicin, wisphatina@itiophtie, itinotbedn) eshotec @) QRY @irhpthoBdin 8
further containe The bgerm "l ower" used herein refers to the group or

conpounBanpgceRtcally aereniable syt thexank (whergis if hen comppiinddof geareiah dorfuter 1fander |
pref er ablavobufitil far%véﬁéd, ?&E&%Qin%a%’ further used), for manufacturing a preparation for cancer

treahnen_t.

Further, a third aspect provides a pharmaceutical composition comprising, in combination with
a pharmaceutically acceptable carrier or diluent,

at least one compound of general formula I:

[1]

=z
Iz

1
X G

wherein R! represents a hydrogen atom;




15 "Lower alkyl" refers to Iinear or branched al kyl having one to six
carbon atons,. and exanples thereof include nmethyl, etlfhHeptegibgni0e

i sopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, isopentyl,
neopentyl, and hexyl. "Lower al kenyl" refers to |linear or branched al kenyl
havi ng t hr eeRt EPESSUSAFPRNPIABE and  exanpl es thereof include propenyl,
2-butenyl, 3-butenyl, 3-pentenyl, and 4-hexenyl. 20 "Lower al kynyl" refers
to linear or branched al kynyl having three to six carbon atons, and

exanpl es thereof include propynyl, 2-b R, 3-butynyl, 3-pentynyl, and
4- hexynyl. "Cycloal kyl" refers to oal kyl having three to six carbon
atons, and exanples thereof include cyclopropyl, cyclobutyl, cyclopentyl,
and cycl ohexyl . "Cycl oal kyl -1 ower al kyl ers to "lower alkyl"
substituted by "cycloal kyl” in which the 25 cycloal kyl and | ower al kyl
noi et i es ar eGasa gotp offdmatove, and exanpl es thereof include

cycl opropyl net hyl, cycl obutyl nethyl, cycl opentyl net hyl, cycl ohexyl net hyl
1-cycl opropyl ethyl, 2-cycl opropyl ethyl, |-cyclobutyl ethyl,

2-cycl obutyl ethyl, I-cyclopentylethyl, 2fcyclopentylethyl,

| - cycl ohexyl et hyl , 3-cycl ohexyl propyl, 3tcycl ntyl propyl,

4- cycl ohexyl butyl, and 4-cyc|openty|§ cycl oal kyl -1 ower al kyl
preferably has 4 to 10 carbon atons il total. 9 14 Septenber 2006 "Aryl"
may be nonocycle or polycycle, ;gpd exanpl es| thereof include aryl having six
to twelve carbon atons such as p |, ph and tetrahydronapht hyl .
"Aral kyl" refers to "lower alkyl" substifuted by "aryl" in which the aryl
and |l ower alkyl noieties are as definedppbove, and exanpl es thereof

i ncl ude aral kyl having seven to fifteen carbon 5 atons such as benzyl,
phenet ] I ) 1 s anand
napht h;wlé jé%rﬁlepgwﬂﬁﬁ%@%@%ﬁ??ﬁ?@ﬁpﬂv{eﬁgpﬁg)eé"{gtpg- I%%%gnﬁ@%%g? ‘g@%ﬂé’raggycl iC
group cont aiXfiang 3 régesént YAty DbHded® BEInd6ToprdlsQmMAzbR ik AtHhe 0G/SitisA | Ng Of
a nitrogen atom an oxygen atom and a sulfur  atom Exanples thereof

i ncl udeandat thedOipositien,aespestively; oga phapmsesatically apgeptableyshlt tHerwofandt hi enyl , 10
oxazol y], isoxazolyl, thiazoly], isothiazolyl, imdazolyl, pyrazoly],

oxadi azol yl at lehit ade aivhyédr, agenti salectey From thegmoag odngisting oft Szhoyduracilyr i dyl ,
pyridazinyl, pyrimdinyl, pyrazinyl, and triazinyl; and nonaromatic

het er ocdpEpubicy) siopesidy, elplatn, ¢rtpppledn, hirgigoan, topatecahyand sampibatgrin, gy r ol i nyl |

rrolidinyl, . e . . -
Py p anXaceutlcally acceptable salt thereof (wherein, if said preparation contains 5-fluorouracil, it

may further contain leucovorin or may be combined with a separate leucovorin preparation).

A pharmaceutical composition can comprise, in combination with a pharmaceutically
acceptable carrier or diluent, at least one compound of general formula I (wherein R, R?, R?,
R, m, Y, G, X! and X* are thc 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, antitumor antimetabolites, antitumor antibiotics,
plant-derived antitumor agents, antitumor platinum-complex compounds, antitumor campthotecin
derivatives, antitumor 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.

More particularly, a pharmaceutical composition may comprise, in combination with

~a pharmaceutically acceptable salt or diluent, at least one compound of
general formula I (wherein R', R% R%, R, m, Y, G, X', and X are the same as defined above) or a
pharmacentically acceptable salt thereof and at least one antitumor agent selected from the groui:)
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I m dazolidinyl, imdazolinyl, piperidinyl, piperadinyl, oxazolinyl,
oxazol ydi nyl, isoxazolinyl, isoxazolidinyl, thiazolin%ﬂﬁk$ﬁm62©¥¢QﬁrnM,

i sot hi azolinyl, isothiazolidinyl, 1,2-dithiolanyl, 15 1, 3-dithiolanyl,
1,2-dithioly], 1,3-dithiolyl, dihydrothiopyranyl, tetrahydrothiopyranyl,
1,4-dithianyl, 1,4-dithiinyl, 1,4-oxathiinyl, and thionorpholinyl.
Exanpl es of "nono-| ower al kyl am no" include nethylam no, ethylam no,
propyl ami no, isopropylam no, butylam no, pentylam no, and hexyl am no.
Exanmpl es of "di-Iower al kylam no" include dinethylam no, ethylnethylam no,

di et hyl agom3Rting Ty SARBRYNERNT 1. GLREABNEH] 012Ul y| et hyl am no, .

di but yl am no, %ut yl et hyl am no, ’ng%rﬁéﬁgiéﬁt ﬁ%%ﬂ%?d%e‘f?%’ﬁgmyb&ﬁ’ﬁ%wpn%@nd
et hyl hexgtbpasidep dotduydl aiydre ah@ffaERated SEHIAGh.t Ia%in S lhuted by. aryl as
defi ned above, and exanpl es thgﬁeof areﬁ%ﬂghy aé¥¥§“aﬁ@§§§%ﬁPWVba ”ﬁH%mA

" hal ogentopetoean, i andl udepthotegiy; | Tressa ciidorSTISL16br TS5 28454 imﬁjm%‘?@gs or 2R
Exanpl es of "lower al kylidene" include |inear or branched alkylidene having
one to sPharmeceptically Acetpiable sk therepk (Wheraineif the lepinpokitivn, coptagRythe @@Rpound of

| sopr.opyl i de utyl i dene, isohutylidene, sec-butylidene, pentylidene,

i sopant ygepargﬂﬁynﬁlgg%g{hg@'upwg n“a‘ﬁé’%k%ﬂ@ﬂ@ﬁdﬁ“@@m@r al koxy" refers to

"l ower al kyl "5.-0- group in ich the lower alkyl nmoiety is as defined
above, and regaé-g ulgly |P??{J81§PY)\€,3 gfraticall casmoskion erp ameprise, i XomBinbGEn

atons, pr#f erably pt enher, 2006 one to foQur carbon atons, nore
preferably one Igr artnv\}agel(}:@cra?gn g(fc R%P%anﬁarﬁ‘ﬁgt Br eflidiemb| yeompoundr bén oat om

Exanpl ephtingrcenically atospiablosalnowsitof SderanticRhaREY: sel - but axy,
i sobut oxy, sec-butoxy, tert-butoxy, pent]oxy, isoggjﬁ?lgiégﬂﬁé%ggﬁ{)&? SIS

hexoxy. OF Doflisrousride dpsembiciny tisplatin earboptlatis, litieEcas) tPot¥can @ caiPitRedi) i Ch
t he b)owe& al ko>§iy 5 noi eé% is as defined above. Exanples theredf i1nclude
et Adxy PURFBGSHHICAll Reseptagientsty thereot, fisyeinu ifc taebemmytonnd o6 propall osyaRr bomg! |

but yl oxyc AN ard I carbon ent yl oxycar bonyl, and

hexyl oxégg({ro onyc{ﬂ.aré' %’?‘gﬁ%x@%@%%?’éﬁ%ﬁmﬁwmweﬂbxy" substituted by "aryl"
in which the aryl and | ower al koxy noieties are as defined above. Exanpl es
t hereof include benzyl oxy, phenethyloxy, 10 phenyl propoxy,

a- napht hyl met e ermOiovesphidey hefeinrefeis o BRABOIY bedoMptind, H\hich this term “lower”
has been applied, having 6 or fewer, preferably 4 or fewer carbon atoms,

15 “Lower alkyl” refers to linear or branched alkyl having one to six carbon atoms,. and
examples thereof include methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl,
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
eﬁtamples 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
include cyclopropyl, cyclobutyl, cyclopentyl, and cyclohexyl.
“Cycloalkyl-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-cyclopropyiethyl, I-cyclqbutylethyl, 2-cyclobutylethyl, 1-cyclopentylethyl, 2-cyclopentylethyl,
1-cyclohexylethyl, 3-cyclohexylpropyl, 3-cyclopentylpropyl, 4-cyclohexylbutyl, and
4-cyclopentylbutyl.  The cycloatkyl-lower alkyl preferably has 4 to 10 carbon atoms in total.
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t et r ahydr onapht hyl met hoxy. Exanples of a protective group in "optionally
prot ected hydroxyl" include: C24 al kanoyl such as acetlflSepiembei 20l , and
butyryl; aroyl such as benzoyl; substituted or unsubstituted aral kyl such
as benzyl and 4-net hoxybenzyl; and an acetal -form ng group such as
acetoni de. 15 "Hydroxy-lower alkyl" refers to linear or branched

hydr oxyal kyl one to six carbon atons, preferably one to four carbon atons,
and nore preferably two or three carbon atons, and exanples thereof

i ncl ude hydroxymet hyl, hydroxyetyl, hydroxypropyl, hydroxybutyl, and

hydr oxyhexyl . *“Adyiirmxybé eeaecyelek@polycytie] ﬁfdscfxtaﬁglg% gﬁft{?f %cluqﬁaq?glnfag@gr%w

hydr oxyal kenyl two to six carbon “atofs, prefer ree o

at oms,  dwgivesabop aiefrssadhl 2 phényb eaplahylpmdatRiBdrogdtmgkampl es 20 t her eof
i ncl ude 3-hydroxy-|-propenyl. mis an integer of 1 fo 3, and preferably 1.

"Pent osyl " and ATRENGI§Ers tp stosver alkyBesubstityted ap dartyixiaayiichi theVRyICARdNYHECATIH 1S

opt i onal I(%/. .rea%Ihac(Sﬂﬁji by .one ta three of the sane or different groups

sel ect ed"PFEM THE Bﬁ%ati%ﬁsqn £x3gPlss thereohinglude eralkat bawing sewen toadifioch catbower

al kyk car, \ r ~and am.no, or is gptionally 25 oxidi zed.

Exarrkpl es 1 e%ﬁepcf)‘f % %@?ﬁu@%@%ﬁg%ﬁo ﬂdp’ﬂ‘?”é{{hﬂ&ﬁrﬁl@gﬂpmh naphthylivetsy, and

ar abi nog,gphm?qlg@ﬁe, and 2-deoxyri bose and groups derived from hexose such
g

as all ose, ucose, nmannose, gal.actose, glucosam ne, gal act osam ne,

2- deoxygl ucos éHettrdOycliet gyl inclodes, 5+ bﬁﬂﬂﬁbiﬂaere%%t&&g@f;{ %{Huﬁ %ﬁg&i@%&anﬁ of |

Preferabl e exanpl es thereof include (3-D glucopyran
gener al hetgioniipms peleagddfirenn dheagrbyp capisesenf 5 nitfdgergatompPar® bxygeh Mérd:and hluih:
Sept enbaetromz,oq'%amg_'es Ct)hereo hﬁgudcgqgon%tic ]?etgc_)lcyclic group such i
p such as pymolyl, furyl, thienyl,
10 oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, imidazolyl, pyrazolyl, oxadiazolyl, thiadiazolyl, triazolyl,
tetrazolyl, furazanyl, pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl, and triazinyl; and nonaromatic
heterocyclic  groups such as  dihydrothienyl, tetrahydrothienyl, pyrrolinyl, pyrrolidinyl,
imidazolidinyl, imidazolinyl, piperidinyl, piperadinyl, oxazolinyl, oxazolydinyl, isoxazolinyl,
isoxazolidinyl, thiazolinyl, thiazolidiny, isothiazolinyl, isothiazolidinyl, 1,2-dithiolanyl,
15 1,3-dithiolanyl, 1,2-dithiolyl, 1,3-dithiolyl, dihydrothiopyranyl, tetrahydrothiopyranyl, 1,4-dithianyl,
1,4-dithiinyl, 1,4-oxathiinyl, and thiomorpholinyl.

Examples of “mono-lower alkylamino” include methylamino, ethylamino, propylamino,
isopropylamino, butylamino, pentylamino, and hexylamino. Examples of “di-lower alkylamino”
include dimethylamino, ethylmethylamino, 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, propyhdene, 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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HO OH wherein R5 represents a hydrogen atom or |ower alkyl, and R6
represents hydroxyl or amino. In the conpound of generé‘l’f\épﬁiﬁlﬁhﬁramp,ﬁ X
X2 bind preferably to the 10 indol opyrrolocarbazole ring at the 1- or
2-position and at the 10- or 11-position, respectively, and each

| ndependent|ly represent a hal ogen atom hydroxyl, |ower al koxy, or

aral koxy. In the conpound of general fornmula |, preferably, Gis
(3-D-glucopyranosyl, and X and X2 represent hydroxyl bonded to the

i ndol opyrrol ocarbazole ring at the 2-position and at the 10-position,
respect i vat . forsaibon bloescomopqurefdrably e v ca s, hnd ﬂ{oﬁi‘;fé@n?iﬂ)r{r onEcarb
represents a hydrogen atom and R2 represents a group of the formula: ™
tOH | n RRELcdHponiss thireefemshde methony, a&tbxy, pprepexyaltiapropBxy,’ BBHORE NMsSoufoxy,
hydrogen at.om and R2 represents -CH2-R4 wherein R4 represents >
6- hydr oxSATERFRAYI§HPUPRY PERIOXY, SOPantpXyeopeigyyLAnd bekoxyener al formul a |,

preferably, R «repr S .8 dr n.atom and R2 12 14 Septenber 2006
represents - CHZL(%%T \?\% §ﬁﬁaﬁboﬂ£v rr%tgﬂggge T YPRH 6-CQr-group inwhiple thedawen alikoxyf
genersal l5 , Y, r hydr ggen atom and R2
repr 32 e n{ngfefw Clils;-alkmda\/\%gé giﬁﬁwle?ﬁ Fg?;}%@g ntfiér@(gf En;: glld SX%J‘@%W&‘%PW% %—‘%X Garbonyl,

Pr ef er abprypylpxyefueon@d ermiopiopplkscationd, Xty R al
‘optionally 5 conbi ned. Them(?gnpgcund g'e genera?&abgﬂ’ﬂh I gég)gg%xﬁﬁ??%yl’he
first aspratyioiysarponyl,endibbyylaxycabpolind of fornula 1A (i.e., "conpound A"):

OH HNCOH ONONN OH «
Aralkoxy refers to “lower alkoxy” substituted by “ary}” in which the aryl and lower

and

alkoxy moicties are as defined above. Examples thereof include benzyloxy, phenethyloxy,

10 phenylpropoxy, a-naphthylmethoxy, B-naphthylmethoxy, naphthylethoxy, and
tetrahydronaphthylmethoxy.

Examples of a protective group in “optionally protected hydroxyl” include: Cy¢ alkanoyl
such as acetyl, propionyl, and butyryl; aroy! such as benzoyl; substituted or unsubstituted aralkyl
such as benzyl and 4-methoxybenzyl; and an acetal-forming group such as acetonide.

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.

“Hydmxy—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-deoxynbose and groups derived from hexose such as allose, glucose, mannose, galactose,
glucosamine, galactosamine, 2-deoxyglucose, 4-O-methylglucose, rhamnose, and glucuronic acid.
Preferable examples thereof include B-D-glucopyranosyl.

In the compound of general formula I, G preferably represents the group of formula:

11




HOHOH([]A] HO OH OH 10 The conpound of general fornmula | can be present
in the formof a pharnmaceutically acceptable salt. Exadfpepigmber Z06h 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. Wen the conpound as

di scl osed contains an acidic group, 15 the acidic group can be present in
the formof alkali nmetal salts such as potassiumsalt and sodium salt;

al kaline earth netal -salts such as magnesium salt and cal cium salt; and
salts with organic bases such as ethylam ne salt and arginine salt. Those
skilled in the art can easily produce the conpound of general formula | in
accordance with the neth¢ds described in known literatures such as United
State Patent Nos. 20 5591842, 4p668271, 5804564, and 5922860 or the simlar
met hods thereto. The ¢ ‘piarmaceutically acceptable carrier or diluent”
used herein includes: 13 14 Septenber 2006 such as water,

physi ol ogi cal @l i ne, (e.g., ethanol), glycerin, and vegetabl e oil
and additives s , base, disintegrator, binder, |ubricant,
‘wetting agent, stabilize enul' sifier, dispersant, preservative,
sweet eni ng agent, col origg5agent, conigent, aromatic, buffer, solubilizer,
antiseptic agent, salt for changing the osnotic pressure, coating agent,
and antioxidant. 5 The term "treatnent of cancer" used herein refers to

i nhibition of cancer cell growh by admnistering an antitunor agent to a
cancer fatient. Preferably, this treatnent enables the regression of
cancer growth. Specifically, the size of neasurabl e cancer can be
decreased. More preferably, this treatnent can conpletely elimnate
cancer. "Cancer" usep herein refers to solid cancer and hemat opoi etic
cancer. Exanpl es | i 10 cancer include cerebral tunor, head and neck
, ﬁﬂﬁroid cancer, small cel

cancer, esophageal

wherein R’ represents a hydrogen atom or lower alkyl, and R® represents hydroxyl or amino.
In the compound of general fornula I, X' and X bind preferablj 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 atkoxy, or aralkoxy.
In the compound of general formula X, preferably, G is B-D-glucopyranosyl, and X* and X2
represent hydroxyl bonded to the indolopyrrolocarbazole ring at the 2-position and at the- 10-position,

respectively.

15 -+~ Inthe compound of general formula I, preferably, R’ represents a hydrogen atom, and R?

<
OH.

In the compound of general formuia I, preferably, R represents a hydrogen atom, and R2

represents a group of the formula:

represents -CHy-R® wherein R represents 6-hydroxymethylpyri din-2-yl.

20 In the compound of general formula I, preferably, R’ represents a hydrogen atom, and Ré
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| ung cancer, non-small cell |ung cancer, breast cancer, stomach cancer,

gal I bl'adder and bile duct cancer, |iver cancer, pancrdasScp&mber20060] on
cancer, rectal cancer, ovarian cancer, choriocarcinom, uterine cancer,
cervical cancer, renal pelvic and ureteral cancer, bl adder cancer, prostate
cancer, penile cancer, testicular cancer, enbryonal cancer, WIns' tunor,
skin cancer, malignant nel anonma, 15 neurobl astoma, osteosarcoma, Ew ng's
tunmor, and soft tissue sarconm,; preferably, colon cancer, small cell lung .
cancer, non-snall cell lung cancer, bladder cancer, head and neck cancer,

stomach pe ?Srﬁc}ﬂq#%ﬁ%ﬁ%gﬁgaﬂﬁﬂ)}é?hi& cer, and ovarian cancer; nore

preferably col on cancer, non- ung cancer, and head and neck

cancer. Exanpligshééoniid PRt fori ML E brd em a, chrqgnic
| ynphatic | eukeni a, chroni cgérryiéa:l gocyti CE ééﬁﬂﬁwg? 'g‘g‘lf%e@%?t%@ﬁ;%ﬁe&e%@?: and R
mal | gnamepres2ts-CHp RO mherein R trepreentysehyiiexynsitipy@ainHRgoki n' s | ynphonma.  The
term"preparation"” used herein includes oral preparations and parenteral
prepar at i ons. Prefeablyl peefested osrabodimenparaft Goad andcXdsnd &B| &1dS R? G DpliGisally
pomdfrs agd ranul es. Exanples of parenteral preparations include

stertli 78@ WFguid preparations such as a solution or suspension; and
specifically the exanples are injections and infusions; preferably,

i ntravenous i 658?1?‘6"@ Ogrge?‘?‘i?llfgli“&ﬁ%,l accpglingiogthy first aspats|iy prefitratdly e Rompound
infusiog§ﬁn5ﬂﬁlkqu1%ggggagggﬁpreparation" used herein refers to those
conprising two or nbre ‘preparations for sinmultaneous, separate, or
sequential admnistration in the treatnent. They nay be a so-called kit
type preparation or pharnmaceutical conposition. The "conbi ned preparation”
i ncl ude those prepared by furth@d conbining at | east one preparation with
t he conbi ned preparation Hﬁ 14 Septenber 2006 conprising two separate
preparations used in the tmea t of cancer. The two separate preparations
menti oned above can be ™ onbined with, in conbination with a
pharmaceutically acceptall e/carrier or diluent, at |east one preparation
conprising at |eas | ent selected fromthe group consisting
of antitunor al ky {itunor antinetabolites, antitunor
antibiotics, pla agents, antitunor platinum conpl ex
conmpounds, ant it'unef Cs pati ves, antitunor tyrosine kinase

i nhi bitors, ndhocl onal JantibdHies, interferons, bi ol ogi cal response

modi fiers, and othergafiti tunor agents (wherein a definition of each
antitunor agent is the as deifh{ped in daiml) or a

10
The compound of general formula I 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 as disclosed contains an acidic group,
15  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 1 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 “pharmacentically acceptable carrier or diluent” used herein includes: solvents
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pharmaceutically acceptable salt thereof. 1n this case, the above-nentioned
at | east one preparation 10 further added and the two dépgpgmben?®parati on
above may be admi nistered sinmultaneously, separately, or sequentially. For
exanpl e, a conbined preparation conprising three preparations- includes a
preparation conprising the conpound of general formula I, a preparation
conprising 5-fluorouracil, and a preparation conprising |eucovorin. One of
or both of the two separate preparations in the conbined preparati on nay be
a 15 parenteral preparation, which nmay be preferably injections or

i nf usi orsach aneaterpplysiplogioal satihe; alcoliv] (S SlRinG]), g defih, WA vedehbBSHE Fﬁd addithEs

"preparation” as disclosed herein may conprise a therapeutically effective

anount &Rch a8 axeipisotinkhsef disintegratons bintler] rivterictritp wettingC agdni, natileer, Wriksifer,

phar mac?lkjt i call acceptable carrier or diluent. This techni que of

f or nul athSBFSHYE RIGHE RS SWestening agpah cploring aganhi eomigen atomuiit,chiffer, aoldbiliedr)

known tgq_t e illed kn the,art. .Preferably, the preparations for

i nt rave%%%sg&f S ar%?llli}ssia%?? ch?ngln}% EOTIPHE PEESTIG, 0 ,%%@Pbanqe@tle’ﬁﬁ%ﬁ-nat ion with a
pharaceuti ca G j-e r . di bye var i gus et hods at are

“viel Iernown toh!l%(t)%g ?E%tﬁ?gﬁoﬁhteﬁeﬁsaeﬁl : re&'ullretéﬁgro,%glﬁn toﬁga"(‘f&rn‘f? a8 Y

pr epar atilainisesind| &0 haherod spieefla Lier! it APRIBAH Bl Aimert SOHIRCERT "

refers to parenteral and/or oral administration, and 1s prg?era y

par ent eregressio obetmiarigeawtht i SpecifiSghyriht sizabf measwlable chiver €0Hei de@dasBd € RAgat | on

I's adm ni ?t red: both admnistrations may be parenteral; one adm nistration

- may be PErEFhin this tregimeng canrempletely elivinatpeangeral ;  or both admi ni strations may

be oral. Prefgrabl th.preparatj.ons relating tqQ the conbi ned
preparation i ?éa&ﬁ?# 47 eérgre } ﬁPJé‘?&?ch.mggﬁ‘PgtﬁP‘é?t&l Capehi Aixamplgs plovelid s,
forigxa imd I t] ut aneous, adnj ni stratj.o or
ot G oot it QYRR Wiord Bl Bhd hER ol SRABERGCH B0 Bt Sshigen

adni ni slungtchmer, bh-amald el @ik edncelVifdhst e, Bmdh Endth, SREIAICL A Bgy
conmbi ned and admi ni stered, at |east one preparation may be paren eracfl y
admi ni seascerdlivepcericer, piyicpeas cancermyolire canoéry Rutehericdryovadsianba! @of6karcaidehaor €
preferably, it may be subject to intravenous infusion or injection. The
conpountfeite ABRdy Sarvied) Ganten renalpglviseandduretanal cancerd blsildan canes quisstage vinbér, ot her

adm ni SVERE SR febieul By e e b iLE R Fansrh Pelareon rmRmee)
Al ter naﬁéuytﬂaﬁtoma, osteosarcoma, Ewing's tumor, and soft tissue sarcoma,; preferably, colon cancer,
small cell lung cancer, non-small cell lung cancer, bladder cancer, head and neck cancer, stomach
cancer, pancreas cancer, liver cancer, and ovarian cancer; more preferably colon cancer, non-small
cell ung 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 preparationl
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~other antitunor agent(s) may be first adm nistered fol |l owed b{ t he

adm nistration of the conpound of general formula |. RéiSenember H6conpound
of general fornmula | may be adm nistered, and then other antitunor
agent (s) may be separately adm nistered after a while. Alternatively, other
10 antitunor agent(s) nmay be adm nistered, and then the conpound of general
formula | may be separately adm nistered after a while. The order and the
timeinterval for the adm nistration may be suitably selected by-those
skilled in the art in accordance with, for exanple, a preparation

conpri si dgnpristh tw6 SRHICpaparaRASHRY if BE Wehdheht dfRalRg, USed, a preparation:
conprising an antitunor agent that is wused therewmth, a type of cancer

cells to be trEa edo sepatatea epeitionomeitionb® abatd oM belRuthBe cb®bifed with, in
"simul taneousl y" used herein refers to the use of preparations for t11e’

t r eat merrontination bwitara iphirmaceuticallya aecepiable. caftier berdilnéme panadeloye FrepLaiort O
the separate use of preparations for the treatnment at different tinmes; for
exanpl e, COBRESHEG@hleast Ong apdfuRAr 3858t selacted fmay thengrowmewsisingglantininson adledatingn

t he second day.. The term. uentially" refers to the use of preparations
in oSdera,gel?%r%gg}]M |38$me R@E‘%g@ﬂlm’f’%r %/’Turbéqncﬁsii@t'gﬁ‘é‘i"egr?é‘?ﬂ’@?()f AGenis, angtumeerd
for the B t ' of .tine. 20 The "antitunor

al kyl at ipt}l%ﬁagent gl%éc@@pﬂgﬁgl %{ﬂrﬁelﬁ(?rj C{l]ﬁ&gﬁﬁ?ﬁagﬁwamae&eﬁ?%m’ﬂ%itﬁr@S‘&ﬁt #Hor
acti vi t ijggbitdrs, WibrsdelonhCantiBbdias, #ltérfgo i IodidE" i ving
al kyl in th]e SaI kyl ati on reacfion fo@ggﬁ@gﬁ%%ﬁﬁgééﬂ%@ rdgaggr]l%a cg%gg?ﬂ?ﬁ

or gani c agentp Geheleini 4 Hefatifion of dth dndtuiridr uigent isathk ¥hiné ial HeARRINNS ClAMClHUGE 8

for exarTEI e, nitrogen nustard N-oxide, cyclophospham de, ifosfam de,
nel phal & armpgeuticpliiaaccentabiowiidherecd! | Inghis basgy ibe ebovehnentiops, at ieastioite ptephfation

ni tine a(r)\aglzcg tg zaol om de i o

B e R L ——
ith i i . .fthe "antit L t abol i tes”

Usen norGRARIGERMASARE B BGR B bl oo g Jhier JeERHORRS ch

used e er g REOR JHEF SRR
oty TRRAES b fepaBfedf cOipiisihd e Aol SF BRI L L pRbAbI R

t o pr evéifluosmedcyandiagphepatkbior ébnipeising tweovot}06 i nt er nedi ates from bei ng
produced, due to their structural or functional simlarities to netabolites
that are i mpoPPamf of beth| ofithe: va separaiesprsparetiaps in Wiet comibinedomeparation, manbea

aci and sugars). .Exanpl.es of "antitunmor. antinetabolites” include

ot it BTG grekar i, W TG BY BETER Inieghns s opeIons. mE. Fiog prdably

(5-FU) , iphS@abi infldfogs, doxi fluridine, carnofur

In general, the “preparation” as disclosed herein may comprise a therapeutically effective

amount of the compound of the present invention in combination with a pharmaceuﬁc'ally
acceptable carrier or diluent. This technique of formulation is considered to be general technical
20 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 diluent by various methods that are well known to those skilled in the art.
Further, when the combination preparation as disclosed is used, the term “administration”
used herein refers to parenteral and/or oral administration, and is preferably parenteral

25 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 admimstrations 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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5 (hexyl carbanoyl -5- FU), cytarabine (cytosine arabinoside), cytarabine
- ocfosfate, enocitabine (behenoyl-ara-C), S-1, gentitaBf Ptcﬁ%éfm%
fludarabine, with 5-FU, S-1, and gentitabine being preferred. 5-FU is
preferably used with | eucovorin. The "antitunor antibiotics" used herein
refer to antibiotics having antitunor activities in which the '
"antibiotics" include substances that are produced by m croorganisns and
inhibit cell 10 growth and other functions of nicroorgani sns and ot her
living organi snms. Exanples of "antitunor antibiotics” include actinonycin D
(dact i ngaifiktiation BERE pHfireldn (AR IREY 61 Mdre pRPHRAGHIDIrE cOmbinER MM GhiSdred,
neocar zi nostatin, bleonycin, peplonycin, mtonycin C aclarubicin

(acl aci ndeast oie prdparativinr mey the parenteegllyr admiistered 2 | Profetably, rit siay roal iatfevenousind

i darubicin, with doxorubicin being preferred. The "plant-derived antitunor
agent s"adny'miatemémdmorfrwﬁimblmlt@m%g@mcm\mwgem infugien or ijsetignt i viti es
which originated fromplants or a conpound prepared by giving chem cal

modi i cat i o Bg Fompund gfsnral formalar himay beadminigeras tsimultaseouslye mith " other

i ncl.ude, ..f or exanpl vineristine, vinblastiine, vindeshine, etoposide,
sobézofﬁtﬁl&fﬁoﬂocegg‘i!’gﬁ‘, p itafé’fn,po‘érﬁﬁ vi Nor el BIHREL W‘B’ﬁ%pos' de, Mmay
docet a Qtﬂﬁ'img i i B . | a hot:eqi N
deri va?‘?ﬁéviérgt' use éﬁégrfgpﬁg‘%dngfwﬂi%acanpﬁ@tﬁ (ejcgio-rgl&?t sgﬁ’l{,&g@t@gor@{gﬁg&&ﬁ‘é a
conpounsihdrAgfituingr @m@? iy el Sitstanlfdsistat e Hllvved by tRRARMISEHiOA ofthé 86hRAknd Or
i nhibiting cancer cellgrowth. Exanples of the "antitunor canpthotecin
deri vatofigesérali fombwiale, Rutherathe conipowalrdfigendra forynuld 1 miay doet atimjnistered) aidbthexi n,
10- hydr oxycanpt hot eci n, topotecan, irinotecan, and 9-am nocanpthotecin,

wi t h™ caotparetisencs, aceniredarbe senarately Adrissteredbalienge pyldieer Adigmativelotheean i s
rodHan SRR oS b Ve Rl e DR e P B8 4RDer mul oy BE

consid . | t : L0 ,

N1t Seppl) Rt s ki, T RRPT e SERE I ARGy iy e
(1987) )suitdihesel et bl obe skilleatin fhé e Pagobidxnce MBOUNSEMPIS 8 frépftfintopfighg t O

pl ati num conpl ex conpounds having antitunor activities in which

“pl at i rthereaopmhe xf gamagabiondsta Irte foe msddpa pepabionuovnpoinipl @x actimpotap@st thdtiic h
give platinumin the formof ion. Preferable platinum 17 14 Septenber 2006
conpouriged therewith @ tyreiof panser aglls oibs tigatedrandaeandiion of the patiest- (11) - i on;

g Ihlég lr 85 g'( :: Eiﬁjl'hg %{“%ﬁ%&oﬁﬁgﬁsﬁq@ ﬁ?nl%]g’l :r%f,grs %Ohl‘.lhg Qsiedo%;preparations for the treatment at

substantially the same time. The term “separately” refers to the separate use of preparations for the

treatment at different times; for example, one agent is used on the 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 herem 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 “antituror
alkylating agents” include, for example, nitrogen mustard N-oxide, cyclophosphamide, ifosfamide,
melphalan, busulphan, mitobronitol, carboquone, thiotepa, ranimustine, nimustine, and
25 temozolomide (3-methyl-4-0x0-3,4-dithydroimidazo[5,1-d][1,2,3,5]tetrazine-8-carboxamide), with

cyclophosphamide being preferred.

The “antitumor antimetabolites” used herein refer to antimetabolites having antitumor
activities in which “antimetabolites” generally include the substances -which disturb nommal

metabolism, and the substances which inhibit the electron transfer system to prevent energy-rich
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di anm ne(], 1- cycl obut anedi car boxyl ato) pl ati num (t1) (.carboplatin);
spiroplatin; iproplatin; diannine(z-ethylnalonato)-pldﬁﬁ%ﬂ Pﬂ%@m
et hyl enedi am nemal onatoplatinum (11); 5 :

aqua( 1, 2-di am nodi cycl ohexane) sul fatopl ati num (11);

aqua( 1, 2-di am nodi cycl ohexane) mal onat opl ati num (I11);

(1, 2-di am nocycl ohexane) mal onat opl ati num (11);

(4- car boxypht hal at 0) (1, 2- di am nocycl ohexane) platinum(I1);

(1, 2-di am nocycl ohexane) - (i socitrato)platinum (11);

(1, 2- di aitamegiates fremeleiyppratiaded, dypl @t theitisacturdl ;or ReidRha! sirfitarkigd fARb@bORes
carbopl atin; nedaplatin; and oxaliplatin. Preferable platinum 10 conpounds
i ncl ude that greatmporiant dor, Living- oigatisios delgarmitemép| eicnmyme, (4drfind , ackir ddphatats).
and oxaliplatin. Cisplatin is comercially available. Qher antitunor

pl at i nunFEBMIee ¥ c oty s aptraeiphalitsse dinclyge empthgirexaken oGrmereaptopeninei aibogide,
avai l abl g & d/uor prog{fﬁi{;bl %ﬂ?y tﬁgks[i} skilled i nql_(h;[e art by . conventi onal

t echni quEFCIRRRMS FURGE 6si e /e nade i bilttoy s Josipding, ¢ yeasmofia
Ki nase i pbiid e Fng [ Fvidies in ich e " tyrosine
Ki nass?g i@ﬁ#ﬂ?tors‘y h?ef T cprg)é% em@g?&geubs Héﬁ/n&g}ggft ﬁ&f"”"?g‘ﬁ’ﬁi B‘ft%’s ey ff%%ﬁaﬁ ¢
ki nase, " (etin0{i-ded- @ SSAL eifrcitlbafed il enidiraBike, WanN3 410Xy, Ghy BMARAR biife .
tyrosine in a protein. Exanples of "antitunor tyrosine’ kindse | nhibitofs"
i ncl ude: prefered a XADisBFrably used with leucovorin.

N- (3-cWrol F-fl uorophenyl ) - 7- met hoxy- 6- [ 3- (4- nor phol i nyl ) pr opoxy] 4- qui nazol
i nam ne) and Hheoan@umge apibighicy: used herein refer to antibiotics having antitumor activities in

37) - 3- 5- di et hyl - | b - 2-yl ) net hyl - 1, 3- di hydr 0- 2Hi ndol - 20
G ohe) . YRR e ABEPEST Dederh ek LPEswrsekd by aigrodtzonions o duntinae]
tigodi £S5 , Ibadi by. ant i body- pr.odugci )| |
o A0 fEoyih BBGEAEEichor AidkCHANES A AR the e BN BRI i pituiSr '
RhuMab VEGHbi6BEY aihiéed)inoaiish Abt wakifhycihie daidi{]ﬁﬁﬁler(ﬁﬁémﬁiﬁ)erdaﬂlﬁomriigin

interferons having antitunor activities in which the "interferons

gener al |(auneingein), ocqphzinoptatin, dleomyhiy pepipraycim neitnhysin Geaditbich (@RRIMbmARi000
that are produced and., secreted by alnost all of animal cells upon virus
i nf ect i dh; PEFRPICITFPERRAIFIR Z51Psidn stapRIamar 29 idgrubiqin,peith dpxombiein einggrofamddous
e e i PR ek R P ol e
o ooy S VM Sy s B o T RRBl oy aBFL MR mog o
Sept embelre APOund.  The “plant-derived antitumor agents” include, for example, vincristine, vinblastine,
vindeshine, etoposide, sobuzoxane, docetaxel, paclitaxel, and vinorelbine, with etoposide, docetaxel,
and paclitaxel being prefeﬁed.
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  derivatives 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 platinom-complex compounds™ used herein refer to p]aﬁnum—complei

compounds having antiimor activities in which “platinum-complex compounds™ refer to

platinum-complex compounds which give platinom in the form of ion. Preferable platjnurh
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interferon y-1-a, and interferon y-nl. In general, the "biological response
modi fiers” are also referred to as "biol ogi cal responsd4 SepembrE296( BRM)
that are generic terms for substances or agents for nodifying defense
mechani sms of living organi sns or biological responses such as survival,
growh, or differentiation of tissue cells 5 to direct themto be useful
for individuals against tunor, infection, or other diseases. Exanples of

"bi ol ogi cal response nodifiers" include krestin, |entinan, sizofiran,

pi ci banil, and ubeni mex. The "other antitunor agents"” refer to those which
do not beﬂmpngmda) any tlutitle abowisplating i t unoeis-apeimifiediMbpIatRm | t UNOYT)-jon;
activities. Exanples of "other antitunor agents” include mtoxantrone,

L- as par a@ll@ragbethmr@wm@@mémum ac@bbachleride; hyiitrlﬂmv(cdlylmadldmnepplaﬁmﬁﬁ at(my,
and ret| n é&{ " antﬁlu% rri)r al kyl ati n ents,"” "antitunor

ant i rret a ey YngHGooRy{aplgtnwg " " Cé!hﬂpléiér); v épiroplating unproplatin;
agents, " ," | ex ,.conmpoun " Yantitynmor _ca thoteC|n
dgrl vat i Varﬁﬁﬁﬂa@’@f?{dp% O%JOF agulngg Ki égp i nﬁtﬂgfﬂﬂetgfaém“em iagﬁgxﬁ (I;

ant i godi Hife@dh response nodifiers," and "oth
anti ?unoarﬂq%gglézn%]grﬁﬁjgﬁlgﬁg@ﬁxl c Selfﬁéﬁ 15 commercial ly avail abl e, 21;}1 be
pr epar emqby(lpkmamnsﬂibydlﬁﬁxm)rﬁm}a&f 1at,§mmwel | -known or conventi onal .
nmet hods. The nmanufacturing process of SU-5416 is described in, for engppl e
Uni t ed il 2tdiamiRacysivhexare)malonaeplahdsn t(Hpt (Mcaxbbgﬁjhﬂualatb)@@sdiﬁmﬁﬁdydldhex&%f)
exanple, United States Patent No. 5,770,599; that of |MCC225 i's descri bed
in, for RBtENE &D; (AS-dgmug %@h@f%ﬁ}@%ﬁmﬁm}mfm%@ (h—"-—dlasm‘mchédnaxme)(ﬁxalato

| 94/ 10202 | d bed f
ﬁﬁmdeﬁa\aggs il Yuzglot S0 lBh A dbaGE gnd ouilarin Iagfeg&xe?nlmame
. . Wil 34 254
5° 38 G kR Poud ind e SRR . Mo B AReMASR (DD Saboh s 2hd BpiNy
5, 162, 533splatin, i8 4uiiiticially, dhilabl32 Ottfer 288maA p Ia%n&ﬂ%oﬂ:é&x &Hﬂg&ad@%m&ﬁﬁﬁe& hat

of irinotecan is described in, for exanple, United States Patent

4, 604, Adgrein Aeet kmwn,omrwanﬂy gvallgbles abd/dr iprodutible By aligak eskillddi ethe St afyes
Patent No. 5,734,056; that of tenpzolom de is described in, for exanple,

- JP- B- 4- SopERtoRltecdueh a;  of Ri tuxi mab is described in JP-A-2-503143. The

anti tunor al k td Nhu boye are commerci.al I . avai |l abl e: for
exanpl e, nlt?ﬂc}gen RTES a?’é OXI g'g"tﬁofsror h ¢ ogee WP%Qibl King

Phapna Gaidebedctionids in Wil tﬁ’é)‘h@ﬁﬂi’ﬁémngﬁ ﬁﬁlbﬁé}g%?egﬁ{éhéﬁgcgl %ﬁ%ﬂces@g Q@glt &

Co., Ltd.), ifosfanmide as Ifonm de (trade nane I onogl
el phal &iyraame Alikase,2whidhr aatefersayrphosphax GSATPHIS! lyaeoxy! Bpgjéj PBARc ¥tosine in a

lprotein. Examples of “antiumor tyrosine kinase inhibitors” include: Iressa (ZD-1839;

N—(3—chloro'—4—ﬂuor0phcnyl)—?—meﬂloxy-G-[3—(4—morpho]jnyl)propoxy]-4-quinazolinamine) and
SU5416  (Semaxanib; (3Z)-3—[(3,5—dimethy]—lH—pyrro]—Z—yl)methylenc]—1,3-dihydr0-2H—ind01—
20 2-one).

The “monoclonal antibodies™ are also referred to as “monoclonal antibodies,” and refer to
antibodies produced by antibody-producing cells of a monocione, 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 wei ght 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 tamor cell)
growth and enhancement of natvral killer activities, and are designated as one type of cytokine.

Examples of “interferons™ include interferon o, interferon o-2a, interferon a-2b, interferon B,
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19 14 -Septenber 2006 Mablin (trade nanme, Takeda Chem cal | nd. %)

m tobronitol as Myebrol (trade nane, Kyorin Pharmaceutf&&ptpmbedd§fquone as
Esqui non (trade nanme, Sankyo Co); thiotepa as Tespamin (trade name,
Sum tono Pharmaceuticals Co., Ltd.); raninustine as Cynerin (trade nane,

M t subi shi  Pharma Corporation); and ninustine as Nidran (trade nane,
Sankyo Co). 5 The antitunor antinetabolites nentioned above are
comercially available: for exanple, nethotrexate as Methotrexate (t rade
name, Takeda Chem cal Ind.); 6-mercaptopurine riboside as Thioinosie
(trade nﬁ;@ferﬁ\/yemmj)jmeﬁabﬁggﬂopuri ne as Leukerin (trade nane, Takeda
Chemcal Ind.); 5-fluorouracil as 5-FU (trade nane, KYOM HAKKO KOGYO Co.,
Ltd.): tegaf urlngenfel thefbiologita Eepomse mpdifEATHE MRramraus b€ WiolbBical r&stpénae,
doxifluridine as Furtulon (trade name, Ni ppon 10 Roche K K.); carnofur as
Yanaf ur l(npqiléé@ (BRI thetave eeneain ferp for sebstanedsea hgentsdit modafbnmgadezfaase ftionisds
(trade n , 9 on Shlbg)?(akua%m%%arabl ne ocfosfate as Starasi dBétrade

nane, Ni eSuChpsuRvYal, grover ‘ﬂiﬁ'ﬁlﬁnﬂaAQA tissueseslls
t |

gem:lgt abﬁfD#(]aIa‘(§ &/@F\# i ﬁs gf(%%wdu F?gamag&g{??ﬁ g&c’ln(lz—g’h‘ﬂjé‘?rér S@W’%d eExaH’ﬂF’é of

Ni h S >

Comor o aTofe res sl ICTIOE R, Kol o dFA AL IR WBorht - ace

name, BANYU PHARMA@ick/EhiinoOapents: Tlle} to bR WHidN 86 RoBBelbs | toa ﬂh‘é Ove
nanme, KYOM HAKKO KOGYO Co., Ltd.); daunonbicin as Daunorrym tra e nane,

VEI J1  SHERHMmQA| ages h@YDg)aHUnEMaMngSt diiamples ok Satherz btinsrh@it hgentst tindldge
nane, Yamanouchi Pharmaceutica %f-)éf bl eomycin as Bleo (trade nane, N ppon .
Kayak u) mlé‘é‘ab%%eo hyRIPAragBasse g b@%‘F%an%ﬁ?@é‘n Nhpiexycrebpmids) ;pentosttingcamd C
as (trade nane, KYOM HAKKO KOGYO Co., Ltd.); aclarubicin as
Acl aC| non % rade nane, Yanmanouchi Pharnmaceuti cal ); pirarubicin as

Pi norubin (tr AAHEBm u:) L iC an ubicip .(trade
nanme, Phar mac?gh%K K.): Ollz\llmﬁos?n%ﬁ n ES ti maagl% agtsﬁg%ﬁ\ trade Oﬁfﬁﬁb’%cs

Yanmanou¢hiantRiesivedic entitimal )ggeast i“daitubbici fla@mnl-e@nplek n c&ﬁuﬁrﬁﬁl@s AAREtitamor
Pharmacia K. K ). 25 The le ant-derived antitunmor agents mentioned above are

comrer ¢ |C@IFP‘}10'§9‘E| Heratvesf or antigimarp hyeosing rkinase tinhibiters,” Ofvnandclonglt At dRa Te,

Shi onogi,.. L vi nbl ast i s, Vi.npl astine (trade name, Kyorin

Phar mac e’t?%"g‘%rﬁk bp“:@gglrﬁeﬁ%ona% "193&%6@5. Fndtothey antiamer ageRisd rsgPubdickednowint,d. ) ;
- et 0p§Si d&ymercially available, or can be prepared by those skilled in the art by well-known or conventional

metiiods.  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 1s described in, for example, WO 96/40210; that of RhuMab-VEGF 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.
3,434,254 and 35,223,608; 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.
The antitumor alkylating agents mentioned above are commercially available: for example,
- mitrogen 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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as Lastet (trade nane, Ni ppon Kayaku); sobuzoxane as Perazolin (trade nane, .
ZENYAKU KOGYO CO., LTD.); docetaxel as Taxotere (tradd4ngriembag2s s) :
paclitaxel as Taxol (trade nane, Bristol); 20 14 Septenber 2006 and

vi nor el bi ne as Navel bi ne (trade nanme, KYOM HAKKO KOGYO Co., Ltd.). The
antitunmor platinum conpl ex conmpounds nenti oned above are comrercially

avai l abl e: for exanple, cisplatin as Randa (trade nane, N ppon Kayaku);
carboplatin as Paraplatin (trade name, - Bristol); nedaplatin as Aqupla
(trade nane, Shionogi & Co., Ltd.); and oxaliplatin (Desynth S. A 5

US A). Mzttéma(uade urame, c’ﬁzkpiahﬁ.’hermcal et ), iaitobresitoreRt MBRBGI E{E%ED%@ Kvyorin
commercially avail able: for exanple, irinotecan as Canpto (trade

Yakul t); Pﬁ@WP@@&?ﬁL(Q@MﬂF@@ as Eguinoy (tradechanzeSahiooeCo) thiétAplsg mpﬁ‘iﬁ”qtféﬁla
Conpany,” | nc, The int er(t&ﬁr ons nentioned above are commerci al

avai | abl 8am ?=o§“f8&%{ﬁ%|”@m%@}°ﬁ'é Etdy); ranimusting dseCymexin r(uatle weans, Mﬁsmgmrm

Ph | t terf 2 Canf A (trad
e R orfyionk fh bl SSE Bk RrpR S Conde b
Scherg ng- Pl ougte aftitBbd ﬁftﬂi&tabél?t eﬁfdﬂgt?aé&vreaag? cormig Qe ?WFEIJE@& for, gﬁgnple

PHARMACEUTI CAL CO., LTD.); i1nterferon y-

Shi 0nogi méthGaexate isiMethoRBthté (86 heke ke CRSmiR eg&ﬁ AR b dduka
Phar maceutical Co., Ltd.). 15 The bi ol ogi cal respon e D togrs n%l?l gn%sd

above ar ¢hiomasie (Hﬁdalnhmea&mnns)bmercaptqmnnewmh]enn KeRRtiameaPakki£Shdriicdl tihase
name, Sapkyo Co): lentinan as Lentinan (trade nane, Aventis); sizofira
Soni f i r arriPpRogREl AsReFU KaRdernapiee Kned Wik @d{oemc;o,, I.pm]);ltb@alﬁxrlasal?umml

Picib d Ch t , ; d ub

pest at | (iRt AU HAETD e e ety T o v e o Séémﬁsri&éﬁéoﬁid
b { t

Novat roRGIETRECE GrndiP (@ YRAE (e I Beftpolth ﬂ*ﬁ%@%@?ﬂiﬁ?ﬂ?&@% as

Leunase Cflb¢iael eradamzamelKXphdn HNSRISONRa68e ockdsthte as B{agagfza‘llr @,@5& Er é Nat ul an

(trade nanme, N ppon Roche K K. ); dacar bazi ne as Dacar
KYOWA HARaskwOsvCitdine ay $ufrabin (ttagldnmg;cﬂe&dﬂﬁﬂ{ﬂﬁEaEOWE sa z{stT,Siij%u-d?ﬁf}ﬁme

Bristol) ostatin forin (trade nanme, Kagaku oyobi Kessei Ryouhou
Kenkyuus W&g}i’?ﬁmﬁ“fe&’?aﬁgpn > fraaciiabing (Q‘NF]E‘MPKSR’DE laed Rudarjbine2s Filatahgade
rrgt Epd arﬁm@lﬁﬁh%&%nng).pr eferred therapeutic unit may vary in accordance

;....

15 The antitumor antibiotics mentioned above are commercially available: for example,
actinomycin DD as Cosmegen (trade name, BANYU PHARMACEUTICAL CO, LID.);
doxorubicin as Adriacin (trade name, KYOWA HAKKO KOGYO Co., Ltd.); daunorubicin as
Daunomycin (trade name, MEDI SEIKA KAISHA, LTD.); neocarzinostatin as Neocarzinostatin
(trade 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 (rade name, Yamanouchi
Pharmaceutical); pirarubicin as Pinorubin (trade name, Nippon Kayaku); epirubicin  as
Pharmorubicin (frade name, Phanmacia K.K.); zinostatin stimalamer as SMANCS (trade name,
Yamanouchi Pharmacentical); and idarubicin as Idamicin (trade name, Pharmacia KK.).

25 The plant-derived antitumor agents mentioned above are commercially available: for
example, vincristine as Oncovin (trade name, Shionogi & Co., Ltd.); vinblastine as Vinblastine (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 KOGYQ

CO., LTD.); docetaxel as Taxotgrc (trade name, Aventis); paclitaxel as Taxol (trade name, Bﬁsto]);.
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for exanple, a nedication formof the conpound of general fornula |, a type
of the compound of general formula Ito be used, and ald&shgmbentddoof the
conmpound of general fornula Ito be used; a type of other antitunor ‘
agent(s) to be used together with, a nedication formand a dosage form

t hereof; and a type. of cancer cells and condition of the patient to be
treated. Those 21 14 Septenber 2006 skilled in the art can determ ne an
optimal treatnment under a given condition based on, the set conventional

t herapeutic unit and/or by taking the disclosure of the present

speci fi caidiviworéibine as Mandbigde(nadé fine, M@m@pﬂmmédéjo%o%e wgr apeutic unit
of the conpound of general fornmula | in the netho as"é‘ls"l osed herein
can vary in acTheahinusonpiatingmicomplex @omipeunda rﬁéﬁﬂ@ndﬂfabéxk&r@&img&%ﬁ]lggvﬁﬁable:
used, a type of the conposition incorporated, the application frequency
and a speEPfample msglatl@agganda Sededame, NippareKaysku)jicarbeysatin dstParapBieinQiradeime
pati ent ,Bth .doat r.s d%a Oélj‘ga’ and a.type of cancer. As a tentative ’
measur e, BHSRD; JedaRiatn as; @%Eﬂo & BEmeohieniast &pee. bid); enthoxadiplatint(Pesyndn§a .pf
| tos50 {n the case of oral adm nistration. In the case of parenteral
adm hi stration, preferably intravenous 10 admi ni stration, and nore
preferably int AR a) UL : I t he dose r day.can be
"t he T ange on )P0 CHEp SRR Byt Ol sfove s bR GE DY mmebler or
my/ 1 N2 (chasplesidnbacs @ Campto (radechalf] TaRNE EHRIH @%n/ I?%.A.?%ﬂéf csHpth8ESn
area). In the case of intravenous drip infusion, Tor -exanpf’e, .
admi ni st(Allrich @hamscab€ompany) IngdUSKY). carried out for | to 4 hours, preferably
2 to 3 hours, _and nore preferably for 2 hours. The adm nistration
frequency var i’®§ Migrfgeroneniees hovhareromierciellil oailitts foratxangk, BidfesHLgNS;

f 1 5 ti . bly .1 2 t] , d f bl
onc A0 Ry R g1 B PBRReA e o e c: 21 APhnfounih G

di cat i : b I d. Th i od
of i ¢ O e K eI MR R Yo b Bl cop i scihni oot maeeamn | 5.

for exapphe IFNPT (tdadé MameVOEBSHITRA SFIZARBLX 0 V)?ﬁ{f ¥ MOr&
preferag})y forp3 to 4 weeks. 20 The theraggggrlléuﬁn??"o 'Eemo R Xrdi #Umor

agent t bnbnomexed (ttadg etatvey Shibtdgi h €og dnpauamll Dlerfe@anehPhs DREMHA(Hadd el
particul arlg/ limted tg, but it can be optionally deternined by those
ski | | edOfshka Pragmaceuical Cgo Lidance with the known literature. Exanples are
I V. in the Low ng. t herapeutic uni f 5-fluorouracil (5-F IS as
190I WS i t'ﬁ]'lgé (t;’go\s%eé]‘%f] rg{fygyse mogiﬁcrs mennorich above are commercially av(ailablg) for
“example, krestin as Krestin (trade name, Sankyo Co); lentinan as Lentinan (trade name, Aventis);

sizofiran as Sonifiran (rade name, Kaken Pharmacentical 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 Novanirone (trade name, Wyeth Lederle (Japan) Ltd.); I-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 as disclosed, a preferred therapeutic unit may vary in accordance with:
for example, a medication form of the compound of general formula I, 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 anfitumor agent(s) to be used together with, a medication form and a‘

dosage form thereof} and a type of cancer cells and condition of the patient to be treated. Those
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adm nistration, for exanple, 200 to 300 ng is daily admnistered | to 3
times per day; in the case of 25 injections, for examjf&epsmber 2096ny/ kg
per day adm ni stered by once-a-day intravenous injection or intravenous
drip infusion for the first consecutive 5 days, followed by the

adm nistration of 5to 7.5 ng/kg by once-a-day intravenous injection or

I ntravenous drip infusion every other day (wherein the dose may be
suitably decreased or increased). The therapeutic unit of S71 (Tegafur

G nmestat Qtastat potassium is that, for exanple, the 22 14 Septenber
2006 i nigiirY idaBe aft da e reny bstirsft I ] -andard .amoynt in
accordance with the bggjfésurf:%]ebﬁg?%geg{é?@bﬁl&%sd glafﬁ%oi%ﬁ?%sgﬁegr% &kl y

twi ce a abayentiona}. therapdueic dniteaidiasty aiksheatHeetisdbaineof ﬂfléjgl_‘es% @E@g&dg\éﬁ égo

days, followed by wi thdrawal from nmedication for 14 day

one cowossideratios. adni ni stration of such course is repeated. The initial
standard anount per body surface 5 area (Tegaful equivalent) is |less than
1.25 nR2: 40 ndW@F6§E‘?C1@?§E thepthegprpaytie vnit of the sempinnd of gnardl: fofula Iy M@ setholl. 5
n2 or nor & EO%%Qdose. lt.is sui tabl,h/]edecr eased or increased in accordance
wi t h” t hé®™ IFEOPENTILn CHNRY uppeordange it foxsaample, afype ofthe gempivnd o breused, 4 hat

, for e . of. gencitabine i.s . adm ni stered per _dgose by

i ntrav e)r(ltgl;ug;&t(e}lrj? %O%ﬁ??%&f%orm%%%ﬁ ?‘RP{hg@,On%?&uﬂﬁXém&éé‘R‘?%ﬁ%ﬂIﬁ tibg tregted.on
10 per uerKof &iscaed ih f : I -b it hdrawal fr.om .
medi cation on the ’4t%§£¥%’%€§@|ﬁ§%§g{opgéﬂgﬁeISC%?JArN‘lis , egﬁﬁa%aﬁﬁ?iastf"?té?‘feon

of such nomsureefor exarapleatheddosd Ter 80 98ult peS iyt 84 Ye q'l?‘fl?éa ?ﬁgg o{i lntoaﬁ(ﬁp ;ngaﬂce

with the age, synptom or the devel opnent of side effect he t herafeutic
uni t of thgosese ebioml adyemisyatiord oxbe thebease of Iparntpedd | adniideativs, sefefably BMGvenols t he
casg, of intravenous, injectjon, for exanple, 10 ng (0.2 ng/kg) (potency) is
0 neﬁ% hof‘élﬁ’cﬁ‘I?Fﬁ'i‘Cg’t ndgor CRBHFTHEIV AVEBRAS irip Ardusien, denexamplec the sloseupar ey dart I 6
days, fgl | 1AL I omdaredi catio r.7 to 10 days. This
pr ocedur&elh?\s%ggp }'g‘é}ﬂ %).ne go%ur(gge(fyégﬁgg‘%e%%aj’tgﬁgﬁ"’g’rlostotl'r‘sr’r%&/m fgfé’YtSHfféﬁﬁ ageme s
pr ef er aymBR! preferBlyt 119, REEEREY) face area) . and it
may be sui tabI];/ decryzaase ora%ncr easg% %\A ﬁ?@%ﬁ%gﬁﬁgﬁﬁ@?n l’ﬁ‘é‘?c’é’pé‘?{t e
uni t - of exatpfey adrdinisiratiasmipbé cominuduslyt deriddGiRt &1 1 i0 ¥ heHHe PPLErabigl 2614 Rilys. | ©F
20 exanple, 60 to 100 ng/n2 (body surface area) per day'is continuously
adni ni s¥eragrer prefesbbiaios, 2 heuwss.| ke dadpyinigirationr fegmbndyr vmesresl iacakd-mBe f@ih Re
vveellgs (vm(?r %i n the dos(? ma}}/ be fsui tably decreased
medicafion methods and symptoms; for example, 1 to 5 times, preferably 1 or 2 times, and more
preferably once a day.  Alternatively, periodical intermittent 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 5-flucrouracil (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 intravenous 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 potassium) is that, for example, the
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or increased). This procedure is repeated as one course. In contrast, in
the case of oral admnistration, for exanple, 175 to i®§¢Wﬁm@@FH@§y i's
continuously adm nistered for 5 days foll owed by w thdrawal from

nmedi cation for 3 weeks (wherein the dose may be suitably decreased 25 or
i ncreased). This procedure is repeated as one course. The therapeutic unit
of docetaxel (docetaxel hydrate) is that, for exanple, 60 ng/n2 (body
surface are) of docetaxel is admnistered over the period of 1 hour or
| onger once a day, and the administration is carried out by intravenous
drip i nf intisbdosst(single dose) Brsutt theffolboveing drand:edk smOM &F RicBrdhi@ willPHE b J}%SS

sui tably decreased or increased). 23 -- -------- ------- 14 Septe

The ther@rs@uandcn umdﬁﬂbfadmtmchwﬂy.tsvmehatqay,-r oe., eftanipbakias? bAd mg/eman(nep%
surface are Qsli?ereg% over the erl od of 3 hours once a day by

i nt raven?ﬂ?§ PYep i Y Bikkdrawyl Wltfﬁéﬂi‘éﬁﬂﬁn forr bhrdaysdi Thitsi isseff ay oxd

ourse. The dose may be
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(body surface are) is admnistere

medi cat i mp/dos; 1.3 n\fo’&ekﬁore)rﬁolmg@@é (wmes"uﬁhmwde&eﬂeésr HBLaRE P AhRBhL with the
decreased or increased). This procedure is repeated as one course. 111}'81

t her apemahmtﬁﬁomdlhﬁmcar boplatin is that, for exanple, 300 to 400 ng/n2 is
-adm ni stered 8nce a day b |ntravenous drip infusion for 30 or nore

mi nut es, foI I (ﬂkﬁd ERFPEHUE HH‘Fta genpcitghine g dhaiat fosrexpoopleatl g/edsdf deeelie is
(wherein .t |tabI eased i ncreased). This rocedure
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wi t hdrawal from nedi cation fof proc

one couliset adte dobsea@dwﬁnﬂumnén ﬂfsublﬁ EAREEE ¥behiBd.9- Fhel dobd

hydrochloride) is that, for exanple, 100 rrg%b once § : BI l(1;2{1}&71‘16(16ats%dred
by i ntr avege gnqgrwzg:ﬂumﬂgﬁssymptm,tooﬂndcvaimnmofmeemt@rval of I week,

fol | owed by \Mﬁ]h%r awal . from nedi cation for at | east 2 weeks.
e therapeutic unit of doxorubicin (e.g., doxorubicin hydrochloride) is as follows: in the

Ds

case of intravenous injection, for example, 10 mg (0.2 mg/kg) (potency) is one-shot administered
15  intravenously once a day for consecutive 4 to 6 days, followed by withdrawal from medication for 7
to 10 days. This procedure is set as one course and repeated 2 or 3 times. The total dose is
- preferably not more than 500 mg (pote:ncy)/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/m (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 continnously 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/m2 (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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The therapeutic unit of topotecan is that, for exanple, 1.5 ng/nR is

admi ni stered by 20 intravenous drip infusion once a dd¢ Sepiembet2p§,

foll owed by withdrawal from nedication for at |least 3 weeks. The

t herapeutic unit of cycl ophospham de is as follows. In the case of

I ntravenous injection, for exanple, 100 ng once a day is adm nistered by.

I ntravenous injection every day. . When the patient can cope with it, it may
be increased to 200 ng per day. In total, 3,000 to 8 000 25 ny is

adm ni stered; however, it may be suitably decreased or increased. I|f
necessary, it TFeytherapevtinjueittof paditaiehfiuithay fonexaamles QU aid/m? (body surface are) is
intrathoracically, or intratunorally. In contrast, in the casé of ora?
adni ni sta9gERgiRredQyer heapfprd, of Fobours opo® andpyi by atavenioss dripdnfosiondfflowdhey

t her apeut.i.c unailtfT of Ich.es.sa i S iegat f%;s exanpl e, oral adm nistration of 250
my once HURal Fopumedicaion fonat leagtnt weeks. SR pepcpdure fsgepeasedragione cdutse. mhe?

of SU54Jdogémg§l .éﬁiitﬁﬁlfﬁgéiieag%/d%%ﬁlcréﬁeq?eptenber 2006 intravenous dri p :

i nfusi on over”the period o m nutes twice a week, and this

admi §i strati orfheSherfRifid Qe er tRpladn WEGK I 5 BLosgdy e s repeated as one
course. The therapeﬁﬁt%i c unit ofﬁIaNC-C22§0]llo§H't E‘a@?%%%rgé?gﬁ%qn@?%ﬁu%/ of

| MC- C228xarsple AfitniorTOstghet(bbdy subfave ) Giadrhlinisirdd Vil 'a QA ORI60ET b ifhafh

foll owed by intravenous drip infusion of 5 250 ng/nR Fhereo every week.
The t hefteptmedigation fer Hiveeksniongectvhessin therdosxanp be suitably de¢rAKdSordhidrBased),

I nfusi o, of 3 mg/_ kg evgrg/ week. When 5-FU is conbined with | eucovorin,” the
t her apedPISPTRFAYIC jSIEReptet as g comsenyl e, 425 ng/n2 of 5-FU and 200 mg/rn2 of

I [ i e} drip,.infusi f th 10 first
R R TN N
D e Uy i oy S0% 80 ARSREIGL 0 RS

pr epar atiedicstisiivhatdsast 4weeks(wheris theaibse BRVSE sSitablyddARiab&Sor Rlrei0d Ve'fﬁ,ﬁ;
and sterilized liquid parenteral preparations, suppositories, or ol nfnents

such ajsPI’O%i“[ﬁiﬁEﬁI%a‘%ﬁaSS)ﬂ%a@lm ons. 15 Solid preparations can be produced as
be pr oduced uSHEPSPESBREO AR Fabt BEARed) Hmibisoy tuteveunh masion or 5
- once 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
mjection, 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 administered; however, it may be suitably decreased or increased. If necessary, it may be
injected or infused intramuscularly, intrathoracically, or mtratumorally. In contrast, in the case of
oral administration, for example, 100 to 200 mg is administered per day.
The therapeutic unit of Iressa is that, for example, oral administration of 250 mg once a day.

The therapeutic unit of SU5416 is, for example, 145 mg/m? of SUS41 is administered by
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(additives) include: saccharides such as |actose-and gl ucose; starch such
as .com wheat, and rice; fatty acids such as stearic ald ¥ppt Fé@ﬁic salts
such as magnesi um al um nonetasilicate and anhydrous cal ci um phosphate; .
synt hetic polyners such as polyvinyl pyrrolidone and pol yal kyl ene 20
glycol; fatty acid salts such as cal cium stearate and nmagnesi um st ear at e;
al cohol s such as stearyl alcohol and benzyl al cohol; synthetic cellul ose
derivatives such as nmethyl cellul ose, carboxynethyl cellul ose, ethyl
cel l ul ose, or hydroxypropyl nethyl cellul ose; and comonly used additives

such as Tgervarqup drip Anigsion eyer hbiperiad bf 60migutes aviadh Gveek NarSRR' RIminkRBSE is
solid pre arat#}g}na such as. tabl ets; capsules, granules, and powders nmay 25
conpri se COURUERHIOr BICEIS. ol hisypEocgdirg Hirepgatediae onedurse. pr epar ati on, for
exanple, 0.1t % hy.. wei ght., rably 5 to 100% by wei ght, nore
preferably 5 tghég%ﬁ?ﬁx%flﬁ' to? %& tﬁé:’ed%ﬁ]ﬁ’éuf% %#m@enéﬂcgmg/m%ommmc:zzﬁm
parti cul adhiises&f 1§ fdvtnaust & . gRht . of B)Ele active i-ngredient. Liquid
preparations are rog{ljc]eld y %pﬁﬁ@?ﬁpﬁﬁiﬁﬁr&t g‘ﬂ’s H?F%h)f IgKaveneus drp endesiomor
_infuss onzsqm@&mzah@muﬁerjamgg transfusion), and the |ike by using water, an
al cohol, or a suitable additive which 25 14 Septenber2006 is commonly used

in liquid prepihatimpsiticuddit alSRnegasABGE-igefor woansb. | i s an oj L,
peanut oi l or sesame oil. Particularly, when thISe1 ’p?%?%‘%i %’ﬁp?}gﬁs}m 0%5 '
adni ni st’é‘%&%ﬁyéﬁ?}ér ally by intranuscular injection, intravenous

i njection, or bc eous .i.nj.ection, exanples of a suitable solvent or

di | uent i ncl ud@ﬁe’%g‘&!&g 5 W’éﬂ"%‘t”@? ?qusquﬁ?g@tth@meua‘m unig druthat) Sorsedatiplep 426

| i docai ngsAyYdFac i P4 muscul ar. i.njection), physiological
saline, a aqugéﬁt}!sé}@o_ ugl!g lﬁ' 841%4%%%? a@@?ﬁ%‘?d,cbyﬁéir%??ﬂﬁl@ﬁén@slynﬁbm the
propy! enrst@lay éxhe fifth Byl U THishifepdRlaa MR RAMS al Bl GGLLON (€. 9., an aqueous
solution of citric acid and sodium C|trate]), oran electrolyte solution
(for intravendissh prepyatanfties iomnab@d inthe RULBRBS plePirgsdn & - xed
solution thereof. 10 These injections can be ill?l Phe for @""o‘?‘é“g’éﬁa’ﬂﬁ“&ﬂ”ﬁ%ﬂ ch
was sol VEFIRS{pRAEned eanmplss therenkingluds: pral preparations bech 2 tiblies, tasmed poRaUe .

or int a suitable carcrjer (additive) added being di ssol ved ] ust
bef or e ggan“;%?gg{ rg‘gs{%"?"ésn?‘“‘ﬁ‘ﬁeé@‘ée‘lc#ﬂ“ g AR AR SUPPOSitbyes, oxaimaeats sGchlast 0

10% by sumé@Rlr saphsihgef erably 0.1 to 5% by weight of the active
i ngredi ent, based on the weight of the entire preparation.

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 com, wheat, and rice;
fatty acids such as stearic acid; inorganic salts such as magnesium aluminometasilicate and
anhydrous calcium phosphate; 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
celiulose, ethy! 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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15 Liquid preparations such as a suspension or syrup for oral

admi ni stration can conprise, for exanple, 0.5 to 10% b Seetegher 2906t he
active ingredient based on the weight of the entire preparation. ' Each
preparation in the conbined preparation as disclosed can al so be easily
produced by those skilled in the art in accordance with conventional or
common techni ques. For exanple, when a preparation(s) conprising other
antitunor agent(s) that is(are) used in 20 conbination with the conpound
of general formula | is(are) an oral preparation, the preparation(s) can be
pr oducedislgmrionly usedinpiqeid preparanignasueh iat ddpleeibRAGIVED & sich s &YbedHGP Eeég;?aﬁ
with a suitable amount of lactose and filling the mixture i'nto a hard =’ |
gel ati n espsmie®il. which is suitable for oral preparation. In contrast, when
a preparation conprising the antitunor agent is an injection, the

preparati on capri’“llfé‘]aﬂﬂo\!lg‘?b@c (PYEParagen dsxadaynisterag parantgrallyshy intioinescainp ijectivh,
the antit 25 sui.t.abl e annug% of 0.9% physi ol ogi cal saline

unor_agent.w th

and 111 17 PRI, PLshpEiepbs iclion SXaplis of druitalle Sovent s ebiuere dnclude
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" ang or e bt ok BECionyBh S RTRBLEGE ol ol b liridh ok uermodes -
the art ihidctioa®C ] CQRV; Welg t ' 14

Sept ombar 3508 P T RpR el Sl Ao Rluh S0 RTRSe SaRf B cngfiad aycol,
syner gi giropylent fgbycl, extiquid tfadinbyvenbes ipuetion eelg UaR aghect® TMOHA of B3 acid and
cisplatin. Fig. 2 shows a synergistic effect exhibited by the conbi necfl use

of conpsaditmLitaie), oreaclssispltei seluuen (for Bratenoss dripsinfysioh iandirabdtidudinjdcaon)fr
tumor growt h %{ohﬁ] ef fect exhibited by the 5 conbined use of conpound A
and 5- FETReEL Pihere8ist Mbde for Carrying out the Invention The present

[ [ i | i b Ln i i th f he foll ]
exaidl e, al ¢ A TRECy S, P B8 Ffbrot shih ik G (oo eBoabasmiss.
only. 1QuRhREE I CBNRTR MRS ol bf ﬁovFHeEQﬁwmequ&%@bnlg%?%gf@@gﬁégagﬁﬁf

general formuld | in the conbined preparation accor
i nvent i beingdBsdivedgbst Yeforr ddutnistration.p allRid D& corhPdR, LR exRE IRV 1Bh 189
conprising the conpound of general formula |I in the conbi ned préparati on

accor di By veight,5ad prederaily Oilnoé by weightotibmadtivei ingrbdiemylbrisbdibh the Weiglt REYhe an
be easi I%q{groduced by those skilled in the art in accordance w t%
convent PYRGPPEEE™at ure or comon techni ques.

15 Liqx_n’d preparations such as a suspension or syrup for oral administration 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 as disclosed 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 antitumor agent with a suitable
amount of lactose and filling the mixture into a hard gelatin capsule, which is sﬁitablc for oral
preparation. In contrast, when a preparation comprising the antitumor agent fs 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% physiological saline and filling this mixture into a vial for injection.
Also, a combined preparation as'disclosed, which comprises the compound of general
formula I and other antitumor agent(s), can be easily produced by those skilled in the art in

accordance with conventional or common techniques.
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15 Preparation Exanple 1 Production of a preparation for injection
conprising the conpound of forrmula A (conpound A): Dl Sepemberdd08r £ or
injection (55 L) is heated at 60 to 65C, and 6 kg of glucose (the 20. o
Phar macopoea of Japan) is added and stirred to dissolve therein. A suitable
amount of the heated distilled water for injection is added to bring the
anount to 60 L; 18 g of conpound A is added thereto; and the m xture is
stirred and dissolved within 2 hours. The cooled distilled water for
injection (58 L) is added and m xed therein by stirring. After the m xture
i s cool eBrieide¢sogprionoéthediravimge, distilled water for injection is added to
bring the amount to 120 L. After the obtained 25 solution is disinfected
and filtrated ¥ifr bfhevs acsyporgistie ieffect rexhibited by | the abmbinsd fust loedomP&md A and
her meti cal llr}/' se leg in a sterjli z%i%pl astic bag in an anount of 255 to 265
nL per bEY eglaqr tS'BHS @ SYRyeItio eirch gulibiteshby, theagombringd yse @b apmipbomd A and
conpri si C o f.foroul a.lA.(conmpound A): 27 14 Septenber 2006
4,500 g 0 Oﬁa%@{’oggg 331?@‘?’8‘ %g‘glr“%‘é?gé‘%}ﬁt?lﬁ?‘hgp@&qflﬂ byhe effecs exhibited by the
hydr 6y Riohiled gt diéoRpBUNBAAndis FRIIc&oIRRpAr M1 | 0se sodium “and 1,000 g of
compound A are stirred and mxed 1n a high-speed stirring granul ator.
2,000 g of purified water is added and stirred for granulation. After the
granules were dried in a fluidized bed dryer, they are pul verized by

Conmi | | . BraseMeode for Renlyigg avtubelavéntiand 50 g of nagnesi um stearate are mixed in

a V-shape mixer for lubrication. The product is then subjected to
conpr essi on nolPAiRgGCRLDEentgR Vol hepdaseredda nore detail pridp sefereiet o 8O Golkawin

tabl ets. ffect of a.canbined i d i I1s 10
Reagent PP RuRpda B i i BorlEniadis e wmbien ik, Jand DVEM md um

bt ai ned | ion, Compound A (th d
of ol | A P b SRR R sor IR LT R oM b6 ot

at (M @fkeonsbinetl pedparatibh aoiingSoMitpresefiaRntibs ble firstHes 3RO~ i :
Cisplatin (CDDP, randa injection) was obtained from%lslls ppon %ﬁé&;&%ﬁ?@&]&
than the preparation compnsing the compound of general formula I in the combined preparation

according to the present invention are commercially available, or they can be easily produced by
those skilled in the art in accordance with conventional literature or common techniques.
15
Preparation Example 1
Production of a preparation for mjection 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 1s stirred and dissolved within 2 hours. The cooled distilled water for
imjection (58 L) is added and mixed therein by stiming. After the mixture is cooled to room
temperature, distilled water for injection is added to bring the amount to 120 L.  After the obtained
25  solution 1s disinfected and filtrated through 2 0.22 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 prgparaﬁon comprising the compound of formula IA (compound A): |
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15 Kayaku; canpthotecin (CPT) was obtained from Sigma; adrianycin F(’ADM _ ‘
Adriacin) was obtained from KYOM HAKKO KOGYO Co., Lt déﬁew%?ﬁ?é)@ ne (VCR,
Oncovin) was obtained from Shionogi & Co. Ltd.; and carboplatin (CBDCA) -
was obtained from Sigma. b) Cells HCT116 hunen | arge intestine cancer ‘

cells, SCC-25 human tongue cancer cells, A427 20 human non-small cell |ung
cancer cells, and J82 human bl adder cancer cells were obtained from :
American Type Cul ture Collection (ATCC). c) Evaluation nethod of effect .

Cells were suspended in 10% FCS- added DVEM nedi um and a cell suspension in

an anount of %,500@ of bhitesc58)95lg eRerystaliree delalose, 200BLofaYdrbxHBroNel detl '
plate. Culture was conducted 25 at 37Cin 5 % CO2- 9@% a?l?m ern‘iﬂgﬁf’ssb{%ﬁch

drug was CHFostcaamelipshsefivit 2l 1.0 £ oficdeponndh As arctslree asd e in aSkHBEHeRd
each of one dru g};{)tgp&tugs were added _on the plate having cells

i nocul at 841§ Iﬁ’@ . 8ot Runfigd water isoarldad wadl stimed Jordgmsulation3 7 Gfien 1B
C02- 95% g red, by the WST-8 nethod (H Tom naga et
al ., Anagﬂaﬁl&%%zr%ljﬁ d%@ﬁ‘f Qﬂ%%ﬁd ) Leyrrs Pubvigeed By ol g tasedgranules
refers t @0 RN RSTRY dcSiDark ts g ' |_..of 1-8 28 14
Sept enber 20 regggent sol ut onhﬁﬁeﬁelg%ﬁvgﬂe ??‘q%%ﬁ?ﬁ]lﬁ?ﬁﬁﬂo?h%@ﬂ?wgsfﬂéﬁ“ 1
to 6 housubjeeted BYéompmession mvddib i ARk SnakifBRG i f formazan
produced by colorinetry, and %eterm’ ni ng the inhl@gxfep%r@?/ﬁf?g emgf[ablé?‘?ie dr ug.
The drug interaction of two drugs was eval uated by the isobol ogram net hod
(G G- Steel P? and M Peckham Int. J. Radiat. Oncol. Biol. Phys., 5
85-91 (1979)) .24 Lordance with the isobol ogram net hod, the 50% growt h

i nhibitory co tion.(,C50). of each ug was determ ned, and graphs
wer e prepar edr}é:ﬁ%r&&%co bm(gd C8nd rel ative concentrations (the
conggntration a@heaéeh@ drug when 1C50 is 1.0). Subsequently, the graph

obt ai ned from each drug was used; and the case where the drugs, which were

used toget her Fettalf sero@BCHRwvhOsbt@hedfrHAMBRYME Snd T Chani s
different fromeach other (node 1) and the cage “wher eMtE e gfgg]saﬁgéb%‘?flﬁql ar

acti on Trase sahis Fechhro@lase Comerationy pGoivpsinted, (e ctboinpouhd RESfoMRNE 1A Ofhed
et he Sipbbized 3F erardaofisit i HEBORE QiR Aal; GLIGRKDO o al, Bioors. & 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 Si gma.
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).
c) Evaluation method of effect
Cells were suspended in 10% FCS-added DMEM medium, and a cell suspension in an
amount of 1,000 cells/SO ul/well was inoculated on a 96-well plastic plate. Culture was conducted
25 at37°Cin 5% COz-95% air overnight. Each drug was diluted with dimethyl sulfoxide or a suitable
solvent, and 50 pl each of one dmg or two drugs were added on the plate having cells inoculated
thereon. Culwre is further conducted for 3 days at 37°Cin 5% CO»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 refe_rs to a niethod comprising the steps of adding 10 pl of WST-S
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. regi on sandw ched between these two lines, the drug interaction was

eval uated as an additive effect. Wien the point was béf&epiember2§pon
surrounded by the two lines, it was evaluated as an 15 synergistic effect.
Wien the point was above the region, it was evaluated as an antagonistic
effect. Fig. 1 shows a synergistic effect exhibited by the conbi ned use of
conpound A and cisplatin. Fig. 2 shows a synergistic effect exhibited by
t he conbi ned use of conmpound A and carboplatin. The evaluation of effects
i's described in the followng. 20 Table 1: The effect of a conbined use. of

conpound régamchoRitibe o 8athi Well o the DiRBre%% | CB '
HOTa16 S oeenEdRinate Sith YAIRLaGaRY the clRfie J‘égeté 6si@§ @gfﬁ%‘i”éﬁpm
effct, ChBRsuringsh amdunt ofdfinazen pridocidasy colority, ask depiEiiRg (Hd |, ¢
CBDCA: carboplatin As is apparent from Table 1, conpound ig\gexhi-‘glfttl;sﬂ(l:étgbf
syner gi sthe@négt i t unor, effects by the 25 conbined use with cisplatin,
canpt hot eci n, ﬁﬂ‘;l anmycin, or carboplatin. 29 14 Septenber 2006 Exanple 2

Effect of a cortBt A8 RIgacton of twie drigs ivag exalnsied By (he)isobglogin sethad dGe Gnbeel
s F ' 4 - ql tained f Charl es R
Sapars T o Pl 08 S Radlh, DA Bidh Bhyrs Rontla sdS0 s Tpracomanes wignae |

Japar,

Cancer  CRaddtberhiSheitodt fic 50 F6Rg Sa’@%%ﬁ%%ﬁ@(ogﬁ%(ﬁ@ qa_ge!a@j a8 PR ette 2

adri anmycin (d%xorubi cin) are _
L anspl ant oh " ni 1 apor, Loneal Ly hor mbues SHer by e ea s T Mpaiongs
wer e i ntthagerd whenckls is b@ni Hulsequendly, abe tiaph obmined fion( &Y dhlg wibGsed; and the
case where the drugs, which were used together, were a combination of drugs having action
10 mechanisms different from each other (mode 1) and the case where the drugs had similar action
mechanisms (mode 2) were hypothesized; and two lines were plotted (see Fig. 1). 'When the point
representing the cell growth inhibitory ratio in the case of actual combined use was present in the
region sandwiched between these two lines, the drug interaction was evaluated as an additive effect.
When the 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 a combined use of compound A and other antitumor agent
Type of cell CDDP CPT ADM CBDCA
HCT116 S S - S
SCC-25 S S - -
A427 S S - -
J82 S S S -

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

As is 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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control group which was not treated with drugs and the 8roup which was =
treated with drugs were observed for the nunber of day SFPI@‘}lb@iWISved The
m ce who had survived by the end of the experinment (day 30) and.did not
retain peritoneal fluids were determ ned as conplete reni 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 |ife span (ILS %9 was determ ned according to’
the foll owi ng equation: |LS% = ((the number of survived days for the group
treated with drug) / (the nunber of survived days for the control group
wi t hout drug) Exdample2100 The conbi nati on index (Cl) show ng conbi nation
ef fect was determ ned by the foI | owi ng 20.equation in accordance with. the
: £ st anamals G3n t o Kagaku Ryouhou (Cancer and

Chenot her apy) F‘?é‘% 75@; $1998)) based on the ILS% obtained fromthe
t r eat ment u5| B8 2 Ageetitelis he | LS % obtai ned from the conbined

treat nent. emzh§élﬁ~i t he @Aonbl ned,t at ment / (1LS%w th J-107088
( Compound A) at one” + 18" ‘él Jetfggbiainedr e Chades Riven biparg dnby

the @W%&%@le‘ﬁﬁeﬁ% Jgrwé sed on  CL G > 1.
synergistic effect, E Jﬁ@iﬁfﬁg&éﬁ%@ﬂ{m%é@c?@%m Bt i c ef fect
30 14 Septenbeﬂs)ma@g)@t Tabl e 2: Effect of conbined use usi ng conpound A and
ot her antitunor -agent Drug | Dose Drug 2 Dose Nunmber of days survived

| ncreased I|feCtgp[mmnd:|A cisplatinnejopaside, Sarals hdrdaem dRYbRAbicRH)) ark | | -
- - 11.51.0 Q0 - Conpound A 75 - - 18.01.2 57 - CD%%l Sica) 5“%‘1’3?5/3’%%%9

ADM 1.5 Bgmpled 65 - - VP-16 7.5 17.44.1 51 - Conpound A 75 CDDP 1.67 39.6

18.6 244 1.38 ynd A 75 ADM 1.5 35.6 22.3 210 1.72 Conpound A 75
VP-16 7.5 52. 80)%@8%0%&&?‘1%" ect

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:
IL.5% = ((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 Kagaka Ryouhou
(Cancer and Chemotherapy), 25, 75-78 (1998)) based on the ILS% obtained from the treatment
using one drug and the ILS % obtained from the combmed treatment. ,
CI = ILS% of the combined treatment / (ILS% with J-10708% (Compound A) alone +
IL.S% with another drug) '
25 The effect exhibited by the combined use of two drugs was evaluated as follows based on
CL |
CI> 1: synergistic effect, CI = 1: additive effect, CI < 1: antagonistic effect
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~CDDP: cisplatin, ADM adrianycin (doxorubisin), VP- 16: etoposide 5 As is
apparent from Table 2, conpound A exhi bits synergisticlaRertenhdI2086f ect s by
the conbined use with cisplatin, adrianycin, or etoposide. Exanple 3
Ef fect of conbined use of drugs using animals (2) 10 a) Mouse and cancer
cells Femal e nude mce (5-week old) were obtained from Charles River Japan,
Inc. Human | arge intestine cancer HCT116 cells were obtai ned from Aneri can
Type Culture Collection. b) Reagent Conmpound A was synthesized in
accordance with the nethod by Ohkubo et al. as in 15 Exanple 1.
5-Fl uorouracil (5-F(J) was obtained from KYOM HAKKO KOGYO Co., Ltd., and
| eucovorin (trade nane, |sovorin injection) was obtained from Takeda
Cheni cal I nd. c)TaPled: Effest hcomthinrdnse ising eanpoufiie 4@ Bthibr Sntiv@hdrgerhi ch ar e

. L

conti nugusDyugmal Nt Bose q GrafC U aDRO U YN e &FeEs Srs si-codin-3-n

square, |land a pi ddmgkald subc ampsl(@v@g@_maa;d%gﬁig)o egﬁﬁsﬁﬁfmbﬁﬂ’a’é ni e

that wefe C@@ok o [be -sufj ected to the experif@nfg VWen [he supcutanepus:

t umor volCumpouneddhe® 0./07 -cnf to 0. B6 cnBig i £F wWere Jandonty —di-viged—nt o

4 group$ as show) in Tabfep® [(Orgr O) . 31 4 4355 enber—2066 1 be—3

G'oupi ng I n -Exanpgl'e -3 G appr NO- 13T eptmernt 1‘90QJ1' rot—gtotp (ﬁén y—0-5% "

gl ucosej solutTon|and pNYEs_§g 901 el satine ]"4.:?' athnHstered2 Grolip T a

whi ch O ZoTeks T FOTPERRp A Vi adni-ni-st rgi-‘é Groug to whilch 10 hy/i_df

5-FU + B8ombolfH AU Of5 T FURBNOTT ™ $wi‘c aeHr- _'ﬁt"v?'vd 4 Grioup t d%whi ch 0 138
kg o A+t O e—o FU+§%_§§211/kn off _leué¥orin mwerd

MY/ K OF LBty 75 VBT 1T T3 C o o

admi ni shefédu Sompotft—A—o—3rglkg)lwas addbhilGtered_iinto t B tail &R 9n

days 0 a@dDP: cisplating SV adrifiBgiB(dogérkbibinyyap-a6itdpbger ed into the caudate
vein on days 2, 4, 9, and 11. One hour

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

combined use with cisplatin, adriamycin, or etoposide.

Example 3

Effect of combined vse 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., Itd., and
leucovorin (trade name, Isovorin mmjection) 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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5 after the | eucovorin adm nistration, 10 ng/ kg of 5-FU was adm ni stered
into the tail vein. The tumor vol une was deternined by!fRePFH ?rmﬁg

equati on based on the | onger axis and the shorter axis of the tunor: Tunor
volune (cm = (longer axis (cm x (shorter axis (em)2 / 2). 10 The tunor:
vol une was neasured with tinme to conpare with the tunor vol unme when the
admnistration was initiated. This value was subject to the test eval uating
significant differences (Mann-Wiiteney's U-test) anong the group to which
only conmpound A was adm nistered, the group to which 5-FU + | eucovorin
wer e adniTable 8 eGredpingindExahpleg? oup to whi ch conpound A + 5-FU + | eucovorin
were admrpi elggu Fh frefeis to—-whi-ch—eonpourd—A—<+5-FU + |eucavaorin were
15 adm L_Q_%&}eu S d., rerrFhed-to-b i nifir‘a_n'r.l AV different (P < 005)
fromthé group to %?Qfﬂ up %@W% sabitipm| e physielngicalh ealipe oweret (o
whi ch 5iFU——1eyegd8Rynstered, i -_and these drugs were judged tfo
have th Tyt which 4 3ymedos of compoupd e wasadntinibiered4) . Fig. 3  shous
a signi ficadt i nhi Gireypde whichi 10mae/ke et WFH ofhemaledf kycdvosin RreidamsieRa O
conpounfl A énd 5{ Gpupdacdudr 0.3 m@ke Dhbomspotmd AIRTIO tgky BE 5350 01 833 i
after the injtiatilsHcoypriperafdainisteiedn and growth inhibito effect
exhi bited b conbined treatnent G oup No. Average tunor volune (cm Standard
deviation (cmGowth inhibitory rate (%9 1 4.52 0.41 0 2 4-27 0.14 6 3
4.44 0.47 2 AC&npotnd. A2(030 m@Re) 1 daSerbiifisid 2006 i

| owering toxici t%/ﬁ'ogly t he conb%ﬁ%ggd use of drug?ggayleﬁb%ggg&gné] ?3&%@ anc?éeI?I‘s
Feral e dBmcovaripd83 Amede) Faswdphinisterty iamwdhdR3MBatemeis en ULkenl @ 26801 .S Gidnduhe

sane_as in .5 Example 2, . .
> after the leucovonn administration, 10 mg/kg of 5-FU was administered into the tajl vein.

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

the shorter axis of the tumor:

Tumor volume (cm®) = (longer axis (cm) x (shorter axis (cm))?/ 2).

10 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 + leucovorin were administered, and the group to which compound A + 5-FU +
leucovorin were administered. The group to which compound A + 5-FU + leucovorin were

15 administered was determined to be significantly 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/leucovorin.

20

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

Group No. | Average umor volume (crm’) Standard deviation (cnr’) Growth inhibitory rate (%)
1 4.52 041 0
2 427 0.14 6
3 4.44 047 2
4 3.17 0.12 30
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b) Reagent Compound A and adrianmycin (doxorubicin) are_the sane as in
Exanpl e 1. c¢) Evaluation method of effect P388 nouse MégrREEPREIPs (1 x
106 cells) were transplanted intraperitoneally per nmouse 10 (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 mi ce who had survived by the end of the experinent (day 30)
and did not retain peritoneal fluids were determ ned as conpl ete recovery,
and cal Ewampledn was nade by regarding the nunber of days they survived as
60 days. .15 an (ILS %9 was determned in the
sane nankBEgcls ng loxicity by th 16d nseg sexhi bits the equivalent ILS %
in the use of c)%ound A alone, in the use of ADMalone, or in the

conbi ned use of MOKFAEREFVATLHE ADM was deternined. This dose was

i ntraperitone @mﬁq IS ed o N ce.on day for. consecutive 5 days.
Thereafter, vvhaié‘i’t"?%elér"jl t erﬁgﬁﬁﬁ&/gg gfq)\%ggﬁg%gﬁ’ sqfgdkegpr eally e, the pame awin
ef f eat @xalnqug_i ng toxicity was judged. As the 20 toxicity index, the
changes in the body wei ght between that before the adm nistration and that
on the subsed)®ehgetay after the adm nistration were recorded. Table 5:

Effect of conbined use of conpound A and ADM Drug | Dose (ng/kg) Drug 2
Dose (ng/ kg) Fermpeund A andrddaeytin (dbxorelein) arEdnt sanke as inBxam@fd1. O Conpound A

25 - - 79 - A . 5. 92 npound A 5 ADM 0.3 83 ADM adrianycin
(doxor ubi ci n) %Végat‘m"@g{déﬁﬁ’gwm% Table 6: Effect of lowering toxicity

by the conbi ne Qun a Al Dose Nunber of dead aninals /
Chyange n bo dy%s‘k@ﬁqogge EQNRBRAES s%l xqgﬁ cells) were transplanted intraperitoneally per mouse

10 (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 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:
animal 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
%
Control - - - aL(S) 2
Compound A 25 - - 79
- - _ ADM 1.5 92
Compound A 5 ADM 0.3 _ 83

ADM: adriamycin (doxorubisin)
25
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Dru 1 mDose Drug 2 g ) g (mnunber of aninmals per ou wei %é

0/4 +0.8 CorrpoundA25--4/4 - ADM1.5 0/4 +0.1 %Rf?ﬂi?& 0D|\/|03
0/4 -0.3 ADM adriamycin (doxorubisin) As is apparent from Tables 5 and 6,
t he conbi ned use of conpound A with adrianycin can 5 significantly
decrease the amount of each drug, and it exhibited the effect of reducing
side effects. Industrial Applicability The conpound of general fornula I
(particularly conpound A) and other antitunor agents (e.g., cisplatin,
adriamycin (doxorubicin), carboplatin, and 5-FU | eucovorin) exhibited

syner gi stic 1Tabdend: Bifacraf lodetiny ddohy Uyﬂhéltdnﬁﬂ?néarusé & c%h}@gndl%ﬂﬁ ?{ﬁi\dnggc "

adm ni stratton—of Tt oSt g
drug (e|g. Pgé cc@% Pset 2] Eﬁj"’ﬁgurd &‘%@i‘}%‘f Pl anelsh | dosmenn bedy) )
4 of WRBALEL| |

Accor di NOT ¥onkd] Cgn D€ expectef that tie use
t

UT
lﬂer Hac

forml a ICordpBald A urgEty Cpnpu.md A wirth—oth j Hgs—6an b i

w der a pricarrony. Specif Hys ijfvhef 7 ral f;)é‘;mla I
(parti cpt myotmd FpHtSsoSsynRerghstic—effects withl/15 ot drugs, -
t he dos C%?lb%g?‘ﬁcd%\, ..pfﬁnu of—ge .ergﬁ otaula - /ng(?‘flmll arlyl conpot®¥d A) clan
be smalAPM:taddamydie (doagmbieinpn it is admi ni stered alone. This also led to
alleviation of side-effects , which is a side benefit. 34 --- - -- ---- -

S 14 September 2006 CLAIM5S 1. A conbined preparation for

si mul t aneous, separate adm nistration in the treatnent of
canc e:m conpri ’gf TL’W‘ ggﬁ‘afaﬁﬁﬁg ‘igé@é?‘i’@%ﬁd Useof %Dﬂimogpféﬁamﬂm gdrrnnmn{n @h tng :
inc [ a rri or iluent, a

| cast oniﬁﬁ%%%%ﬁﬁ%%@eﬁémgﬁ‘éﬂ%% R BRI R o it of featcing sice eifcts.

Industrial Applicability
"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 adriamycin
(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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OOO[I] ONN Xt GHXz 10 wherein R represents a_hydrogen aton1 Rz
represents a group of formula: OH --COH Gis a group éCWEW- hen #0604 O HO
R6 OR5 15 wherein RS represents a hydrogen atomor |ower alkyl, and R6
represents. hydroxyl or amno; and 35 14 Septenber 2006 X1 and X2
represent hydroxyl bonded to the indol opyrrol ocarbazole ring at the
2-position and at the 1 O-position, respectively, or a pharmaceutically
acceptabl e salt thereof, and * a preparation conprising, in conbination

wi th a pharnaceutical |y acceptabl eCcaiM$er or diluent, at |east one
antitunor agent selected fromthe group consisting of: 5-fluonmuracil, 5
doxor ubi cin, etoposide, cisplatin, carboplatin, irinotecan, topotecan, and

t t | t abl |t .thereof, (wh in,
sai d Er‘ég‘gﬁ'{r@{’?‘ﬁﬁ@%‘iﬁf’ RS R i, procnyentig gl s et of |
Ieucoggﬁhpqgﬁrﬁﬁ¥lOn&gggk$ﬁ$a&%&g a separate | eucovorin preparation). 2. A

conbi ned prepara s clarnmed in Caiml, wherein the conpound of general

fosmula | a3 a pképaeheibh badprisheCiraédimbinadtion Wil oeRRaeasically fREMHIA cdrder dPH

diluent, at least one compound of general formula I:

10 wherein R' represents a hydrogen atom;

R? represents a group of formula;
OH.
G is a group of formula:
OH
o
HO
RS
OR®

15  whereinR® represents a hydrogen atom or lower alkyl, and R® represents hydroxyl or amino;

and
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HN-COH ONONNOH HOHOH HO OH [u+] OH or-a pharnaceutical
acceptable salt thereof. 15 3. A conbined preparation dé S@ptgmhgrd’lqoﬁ Caim
2, wherein one of or both of the two separate preparations according to
Claim1 is/are parenteral preparation(s). 4. A conbined preparation as
claimed in Caim3, wherein one of or both of the two separate
preparations according to Caim1l is/are an injection or an infusion. 20 5.
A conbi ned pre a{ati on as clainmed in Claim4, which is further conbi ned
with at | eXsendoXereppsaphydariybbondedipribsinddopyinlocariioteardrigoin the2tposidon and
pharmaceutjcally acceptable carrier or diluent, at least 36 14 Septenber
2006 %ﬁ‘@lgﬁf”iﬂi‘%ﬁ?@e& sy osapleEnasguticaliynaceiable it thasesfigindt i ng of anti t umor
al kyl ati ng age ntitunor .antinetabol.,tes, antitupgor antijbiot.cs,
pIant-derivegléﬁinﬁﬁﬁ?ngﬂ%W%é?ogﬂ?P?ﬁWﬁW' ? BIATHATRSHY RESEPIARS ST,

ant | { MBn; CATREROLRE iRl Bl Efotof Nidch P erbiff A8k 1023 Gb IR L OF S

nonocl onal anti bodi es, 1 nterferons, 10

ogl respons rers, ‘and
ot Ber dexdritticinD retopgdi, Scispleing icarboSlati) eiriadtbéahl iBoterbk Y il icRBpREEHH, S ol lae
nitrogen nustard N-oxi de, cyclophospham de, ifosfam de, nel phal an,

busul Ph#magsutieBlyaacaptsble selt thereqfiovherein, if soidaeparatiom contaits RH8yorouracils ttinmy, or
tenpzql gm de, .the antitunor. antjpetabolites are nethotrexate,

6- mer ggﬁ%m%u_cﬂvm?rdga}y WP’E‘%EP‘&)W P Bparatel eYqOVIHERREPD). t egaf ur
doxifluridine, carnofur, cytarabine, cytarabine ocfosfate, enocitabine,
S-1, 10 gentitabine, or fludarabine, the antitunor antibiotics are

act i NeMAGofbiAed BRPAIaLEH &5 Aaimdd HOTHR 1C WhereARRE BEAPRAE bR iddral formula I as
10 defined in Claim 1 is the compound of formula IA:

OH
HN{
| \—oH

N

o 0
HO i N
0
OH
[1A]
Ho L,
o

or a pharmaceutically acceptable salt thereof.

15 3. A combined preparation as claimed in Claim 2, wherein one of or both of the two separate

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

4. A combined preparation as claimed in Claim 3, wherein one of or both of the two separate
preparations according to Claim 1 is/are an injection or an infusion.

20
5. A combined preparation as claimed in Claim 4, which is further combined with at least one
preparation comprising, in combination with a pharmaceutically acceptable carrier or diluent, at least _
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bl eomyci n, peplonycin, mtonycin C, aclarubicin, pirarubicin, epirubicin,
zinostatin stimalamer, or idarubicin, the plant-deriviySepemberidPo agent s
are vincristine, vinblastine, vindeshine, etoposide, 15 sobuzoxane,
docet axel , paclitaxel, or vinorelbine, the antitunor platinum conplex
conpounds are cisplatin, carboplatin, nedaplatin, or oxaliplatin, the
antitunor canpthotecin derivatives are irinotecan, topotecan, or
canpthotecin, the antitunor tyrosine kinase inhibitors are Iressa or

. SU5416ne afttittrher speniowlcoted [froan thie pelipeconsisting] MGnERRTor aRlatifh Meats, arfditumor
Rituximab, the interferons are interferon a, interferon a-2a, interferon
a- 2b, antiypetplolifes rantitmoy gatghgtiss, dlant-derived aptituinaer agehtsy aitymar|platinha-domplesgi cal
response no ers are krestin, . lentinan, sizofir icibanil, o

gh M
ubeni ffERPO I ah:??f@oﬁfﬂ‘é‘?ﬁ{l%{?ﬁl? BWFVGSQ%WW%%TOWP‘E : pm]%h’é?rsim%i?ﬁépﬁgi nase,

proca liae | I C 1. de. |.Q,. or tretinoin,
b e RS inE R RE] e DR A BRI Il OF e

cospound of tigeamftahor QIKFAtiRe | agentd Tard AnifGRhe RS2 806xiddN cyMopRosphihilis] QN
X1 HX2 X G wherein R represents a hydrogen atom Rz represents a group

of . f otfnsfimaideOmelphalsn, Grisul@n] snitabgnivelp carbodupnenuthiatepHanimustine, nimustine, or

temozolomide,

the antitumor antimetabolites are methotrexate, 6-mercaptopurine riboside, mercaptopurine,
S-fluorouracil, tegafur, doxifluridine, carmofir, cytarabine, cytarabine ocfosfate, enocitabine, S-1,
10 gemcitabine, or fludarabine,
the antitumor antibiotics are actinomycin D, doxorubicin, daunorubicin, neocarzinostatin,
bleomycin, peplomycin, mitomycin C, aclarubicin, pirarubicin, epirubicin, zinostatin stimalamer, or
idarubicin,
the plant-derived antitumor agents are vincristine, vinblastine, vindeshine, etoposide,
15  sobuzoxane, docetaxel, paclitaxel, or vinorelbine,
the antitumor platinum-complex compounds are cisplatin, carboplatin, nedaplatin, or
oxaliplatin,
the antitumor campthotecin derivatives are irinotecan, topotecan, or campthotecin,
- the antitumor tyrosine kinase inhibitors are Iressa or SU5416,
20 ‘ the monoclonal antibodies are IMC-C225, RhuMabVEGF, or Rituximab,
the interferons are interferon o, interferon o-2a, interferon o-2b, interferon B, interferon
v-1a, or interferon y-nl,
the biological response modifiers are krestin, lentinan, sizofiran, picibanil, or ubenimex, and
the other antitumor agents are mitoxantrone, L-asparaginase, procarbazine, dacarbazine,

25  hydroxycarbamide, pentostatin, or tretinoin, or a pharmaceutically acceptable salt thereof,

6. Use of at least one compound of general formula I:
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O HO R6 OR5 wherein R5 represents a hydrogen atomor |ower alkyl, and R6
represents hydroxyl or amino; and X and X2 represent Méf%t?’?be‘k?@ﬁ@ed to

t he i ndol opyrrol ocarbazole ring at the 2-position and 10 at the
10-position, respectively, or a pharmaceutically acceptable salt thereof,
and at | east one antitunor agent selected fromthe group consisting of:
5-fluorouracil, doxorubicin, etoposide, cisplatin, carboplatin,

i rinotecan, topotecan, and canpthotecin, or a pharmaceutically acceptable
salt thereof, for manygtactur &g a preparation for cancer treatnent. 15 7.
Use as clained in OaimbNWherein the conpound of general formula | as
defined in daim8 is thg compound of fornula A 38 -------- -------
-- 14 Septenmber 200 ONONNOH HOHOH[ul HOOH OHor a
pharmaceutically ac thereof 5 8. A pharnaceutical conposition
conprising, in conbination th a pharmaceutically acceptable <carrier or
diluent, at |east one c nd of general [figrmula I:

=z
Iz

X2
X! (l;
wherein R’ represents a hydrogen atom;
R represents a group of formula:
o
5 OH,
G is a group of formula:
OH
O
HO

RE
OR®
- wherein R® represents a hydrogen atom or lower alkyl, and R® represents hydroxyl or amino; and
X" and X represent hydroxyl bonded to the indolopyrrolocarbazole ring at the 2-position and
10 at the 10-position, respectively, or a pharmaceutically acceptable salt thereof: and

at least one antitumor agent selected from the group consisting of: 5-fluorouracil, doxorubicin,
etoposide, cisplatin, carboplatin, irinotecan, topotecan, and campthotecin, or a pharmaceutically
acceptable salt thereof, for manufacturing a preparation for cancer treatment.

15 7. Use as claimed in Claim 6, wherein the compound of general formula I as defined in Claim 8 is
the compound of formula [A:
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RteN 'Rz N[1] XN I " Xz X G 10 wherein R represent hydr ogen _at om

RZ represents a group of fornula: OH --COH 39 14 Sepi%%ﬁ@?mé@%%%ﬁG is a
group of fornmula: OH O HO R6 OR5 wherein R5 represents a hydrogen atom or
| ower al kyl, and R6 represents hydroxyl or am no; and X1 and X2 represent
hydr oxyl bonded to the indol opyrol ocarbazole ring at the 2-position and 5
at the 10-position, respectively, or a pharnmaceutically acceptable salt
thereof; and at | east one antitunor agent selected fromthe group
consisting of. 5-fluorouracil, doxorubicin, etoposide, cisplatin,
carboplatin, irinotecan, topotecan, a&g canpt hotecin, or a pharnmaceutically
acceptabl e salt thereof (wherein, if, said preparation contains
5-fluorouracil, it may further cgntaig, |eucovorin or may be conmbined with
a separate | eucovorin prepar atd, 40 9. A pharmaceutical conposition as
claimed in Caim8, wherein the pound of general formula | as defined
in daim8 is the conmpound of Nla A OH

HO H

[1A]

HO OH

OH

or a pharmaceutically acceptable salt thereof.

5 8. A pharmaceutical composition comprising, in combination with a pharmaceutically acceptable
carrier or diluent,

at least one compound of general formula I:

1 2

R\N/R
\
0 0
fI]
N N
¥ | H x2

G

10
wherein R’ represents a hydrogen atom;

R represents a group of formula;
e
OH,
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HNC OH ONONNOH HOHOH HOOCH[IA] OH 15 or a pharmaceutjcally
acceptabl e salt thereof. 40 I?“%Eﬂiﬁem Cin%g

G is a group of formula:

OH
HO <6
OR®

wherein R’ represents a hydro gen atom or lower alkyl, and R® represents hydroxyl ot amino; and

X! and X* represent hydroxyl bonded to the indolopyrrolocarbazole ring at the 2-position and

5  atthe 10-position, respectively, or a pharmaceutically acceptable salt thereof: and

at least one antitumor agent selected from the group consisting of: 5-fluorouracil, doxorubicin,
etoposide, cisplatin, carboplatin, irinotecan, topotecan, and campthotecin, 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).

10

9. A pharmaceutical composition as claimed in Claim 8, wherein the compound of general formula I
as defined in Claim 8 is the compound of formula IA:

OH
' OH

LN
O ‘ OH
HO N N
O
OH
[1A]
HO Con
OH

15  orapharmaceutically acbeptable salt thereof.
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