30 May 2006 WO 03/045952 PCT/EP02113216 Hexacyclic compounds 5
4(S)-ethyl-4-hydroxy-IH-pyrano[3',4":6,7]indolizino[1,2-b]quinoline- 3,14(4H,12H3fpljgg§ teamptothecin),
a pentacyclic alkaloid isolated from the Chinese tree Camptotheca acuminata, was first discovered in
1960's by Wall et al. as an anti-tumor agent (Wall, M. E. et al. Plant tumor antigens. I. The isolation
and strugﬁﬂg%f‘séa’mptothecin, a novel alkaloidal leukemia and tumor iR&B%RIR/#8# Camptotheca 10
acuminata. J. Am. Chem. Sco., 88:3888-3890, 1966). Cytotoxic activity of camptothecin is attributable
to its ability to interfere with DNA topoisomerase | (Hsiang, Y.-H. et al. Camptothecin induces
protein-linked DNA breaks via mammalian DNA topoisomerase |. J. Biol. Chem., 260:14873-14878,
1985). DNA topoisomerase | is a phosphorylated protein and is required for DNA replication,
transcription and recombination. It forms a covalent is reversible DNA topoisomerase I-double strand
DNA complex (referred to as cleavable complex) and relaxes supercoiled DNA by cleaving and
religating one of the two DNA strands (Wang, J. C. DNA topoisomerases. Annu. Rev. Biochem.
54:665-697, 1985; Champoux, J. J. Mechanistic aspects of type-I topoisomerase. In "DNA topology
and its biological effects” pp.217-242,1990; Wang, J. C. et al. The role of DNA topoisomerase in 20
recombination and genome stability: A dpyblesegloedswerd? Cell 62:403-406, 1990; Muller, M. T.
Quantification of eukaryotic topoisomerase reactivity with DNA. Preferential cleavage of supercoiled
DNA. Biochim. Biophys. Acta. 824:263-267,1985). Camptothecin reversibly interacts with the
cleavable complex and subsequently induces DNA single strand breaks by interfering with the
religation step (Hsiang, Y.-H. et al. Camptothecin 25 induces protein-linked DNA DNA brasks via
mammalian DNA topoisomerase I. J. Biol. Chem., 260:14873-14878, 1985; Porter, S. E. et al. The
basis for camptothecin enhancement of DNA breakage by eukaryotic DNA topoisomerase I. Nucleic
Add Res. 17:8521-8532, 1989). Unlike DNA topoisomerase Il, DNA topoisomerase I-mediated

relaxation of DNAS pediytstigénandentyahsxettidtchiagbie] 10-blvalasksations. FG /05.09.2002 30
May 2006 %{YQ&%@‘E}%&E%’E@%{%&%% pentacyclic alkaloid isolated from the Chinese tree

Camptotheca acuminata, was first discovered in 1960°s by Wall et al. as an anti~tumor

agent (Wall, M. E. et al. Plant tumor antigens. I. The isolation and structure of

camptothecin, a novel alkaloidal leukemia and tumor inhibition from Camptotheca

10 acuminata. J. Am. Chem. Sco., 88:3888-3890, 1966). Cytotoxic activity of camptothecin is
attributable to its ability to interfere with DNA topoisomerase I (Hsiang, Y.-H. et al.
Camptothecin induces protein-linked DNA breaks via mammalian DNA topoisomerase I.
]. Biol. Chem., 260:14873-14878, 1985). DNA topoisomerase | is a phosphorylated protein
and is required for DNA replication, transcription and recombination. It forms a covalent

15  reversible DNA topoisomerase I-double strand DNA complex (referred to as cleavable
complex) and relaxes supercoiled DNA by cleaving and religating one of the two DNA
strands (Wang, J. C. DNA topoisomerases. Annu. Rev. Biochem. 54:665-697, 1985;
Champoux, J. J. Mechanistic aspects of type-1 topoisorﬁerase. In “DNA topology and its
biological effects” pp.217-242, 1990; Wang, J. C. et al. The role of DNA topoisomerase in

20 recombination and genome stability: A double-edged sword? Cell 62:403-406, 1990;
Muller, M. T. Quantification of eukaryotic topoisomerase reactivity with DNA. Preferential
cleavage of supercoiled DNA. Biochim. Biophys. Acta. 824:263-267, 1985). Camptothecin
reversibly interacts with the cleavable complex and subsequently induces DNA single
strand breaks by interfering with the religation step (Hsiang, Y.-H. et al. Camptothecin

25  induces protein-linked DNA DNA brasks via mammalian DNA topoisomerase 1. J. Biol.
Chem., 260:14873-14878, 1985; Porter, S. E. et al. The basis for camptothecin enhancement
of DNA breakage by eukaryotic DNA topoisomerase I. Nucleic Acid Res. 17:8521-8532,
1989). Unlike DNA topoisomerase If, DNA topoisomerase I-mediated relaxation of DNA
occurs independently of nucleotide cofactor, or divalent cations.
FG /05.09.2002



-2 Although DNA topoisomerase | is an ubiquitous enzyme and is present throughout the cell cycle,
antiproliferative activities of camptothecin are only limited in clinical trials, and h&l-MeayrZplésma of
camptothecin appeared to be short (less than 30 min) being converted to the inactive carboxylate

form. Furthermmigyxampthotecin is poorly soluble in 5 water, and therefg ngjﬁgﬁgﬁgn not be
formulated for the use of intravenous injection. A number of camptothecin derivatives were
synthesized to improve anti-tumor activity, lactone-stability in plasma and/or water solubility, and were

tested clinically (Sﬁ&:‘%‘gﬁ JPLI H., de Jonge, M. J. et al. Topoisomerase | inhibitors: the relevance of
prolonged expos i AIQRISRIBTRSAL 183D RDEGOUS <PEYRIS 2096 p1ogT: rpBghpul. et al.

Camptothecifhs: ctl devietipoblifieitise veivhinastanp sthadiles oflptminatatbmicEurils Cancer, 34:
1500- 1508, ASEBASII Mol n P IAAROISETINNESE, IRADLS 1 2l potients: present
7 4 e

and future. Investiﬁg.%\le\g} rugs, 1 1-415,1 . However, at present ime, o%ly two
campthoteciiCEEFVEtR P eAnagtbie shoml @ﬁ%n@@ﬁiﬁ@ﬁ@iﬁ@?Eﬁ%@@Wéﬁmhg&iﬂbé@m
(irinotecah) Wateisahe theoeliug ikt 1idt-bis ycxydaointethecHl KSMNvaS &R A4R5R) and
9-(dimethylagiReimstRyh b s @sycamepioiiecin (fobotacan) have been introduced to for the clinical
practice (Ktiﬁrllimoto, § et%t Antitu%(})ér actié%%t%%eg%%- 4@%‘1‘6‘%??&#%3‘3%6&??8%] carbonyloxy-
camptothecif X HoVaPHHEE RaTmsiandéormatss oluilitpondetse: teted wbinimlir{&enriter€. Eancer Res.,
47:5944-5941., d0Bwma¢iMsbeiryl. Vépbiseinatasa)nifaisioo: 2 ARfraaigi-s AEpisléagnealissdieamptothecin
analogs: inhigitign:of tea : titumar, activity...J. Med. Chem., 34:98-107,1991). Due to
its complexities of the s%%%%ﬁ%%?ég t e%ﬁ&%%%%%’l%ﬁét%eﬁy éﬁ%&i%ﬁb"rf fﬁmptothecin.

As was e B458%¢ ttbtedsednnmentapdachaduleseijsmjnistrationdinpthiGeuinraihlbifides were the
camptothecitb@rvasvae dabioghsHOALIHaNG:1aM0p2ilBm AP DiahBriRG AR RS IR, Such

i in e Bl LI e R Lt & SR ER ey
hematopoieft e GtawteeirsinalerivativrenTaetiyl 99:34-{12npeddia6)loos, W. J. et al. Determination of
the lactoneppetiiatsiogiplugicarbompiateiaiMati&-ANinecAMRIpHESIR mﬁgg}ﬁnialasma by 30
sensiivg gl AERARRSS LSS S YE EP RHIARR D Dypresent celeetn 2

hydroxycamptothecin (topotecan) have been introduced to for the dlinical practice

(Kunimoto, T. et al. Antitumor activity of 7-ethyl-10-[4-(1-piperidino)-1-

piperidino]carbonyloxy- camptothecin, a novel water-soluble derivative of camptothecin,

against murine tumors. Cancer Res., 47:5944-5947, 1987; Kingsbury, W. D. et al. Synthesis

20 of water-soluble (aminoalkyl)camptothecin analogs: inhibition of topoisomerase I and
antitumor activity. J. Med. Chem., 34:98-107, 1991).

Due to its complexities of the synthetic routes, there is clearly a limitation of
derivatization of camptothecin. As was the case of irinotecan or topotecan, large majority
of the camptothecin analogues were the camptothecin derivatives having substituents on

25 the A-ring or B-ring independently. Such camptothecin derivatives include 9-
nitrocamptothecin (Pantazis, P. et al. The role of pH and serum albmin in the metabolic
conversion of 9-nitrocamptothecin to 9-aminocamptothecin by human hematopoietic and
other cells. Eur. J. Hematol,, 55:211-213, 1995; Loos, w. J. et al. Determination of the
lactone and lactone plus carboxylate forms of 9-aminocamptothecin in human plasma by

30 - sensitive high-performance liquid chromatography with fluorescent detection. J.
Chromatogr. B., 694: 435-441, 1997; Blaney, S. M. et aL. Plasma and cerebrospinal fluid
pharmacokinetics of 9-aminocamptothecin (9-AC), irinotecan, and SN-38 in nonhuman
primates, Cancer Chemother. Pharmacol., 41; 464-468, 1998), lurtotecan (Eﬁaerson, D.L
et al. In vitro anti-tumor activity of two new seven-substituted water-soluble camptothecin

35 analogues. Cancer Res., 55: 603-609, 1955),



Chromatogr. B., 694: 435-441, 1997; Blaney, S. M. et at Plasma and cerebrospinal fluid
pharmacokinetics of 9-aminocamptothecin (9-AC), irinotecan, and SN-38 in nonfwigay Jpigates.
Cancer Chemother. Pharmacol., 41: 464-468, 1998), lurtotecan (Emerson, D. L. et al. In vitro
anti-tumc{%%ctsié%éggf two new seven-substituted water-soluble camptothecin 35 analogues. Cancer
Res., 55: 603600 "1955). 30 May 2006 WO 03/045952 PCT/EP02/13HG/BPREH Herivatives, such
as (1S,9S)-1-amino-9-ethyl-5-fluoro-9-hydroxy-4-methyl-
2,3,9,10,13,15-hexahydro-1H,12H-benzo[de]pyrano[3',4".6,7]indolizino[1,2-b]quinoline-
10,13(9H,15H)-diofewnitientizssliodate (0895 Hikayiegihe-fuihg P¥sHibeyA-asthB- ring was also
reported to po teRtanti 0 it in.vitroang_in,yiv L%%X al. The
topoisomerase? %??E?E%?%}%%%% S g—aégi\%‘gl r? %%%@gjr%}%%ﬁr%g h%ér’zﬁwnm% no e[&lg%éﬁqn‘%ﬂ%réehodel of
human acute AfyEiGga otk Ligre methesrsuiionated¥es?> 18- Anving thebomy ¢Yeuibodr, 2nd B-ring
introduced to thegpartidsiaepasiion jpiesiieiaiond satdraiatHydbotahanenain wikhwithout a

heteroatom inw&%_i&g}ﬁmngg?%@geqfﬂﬂl ﬁmiﬁﬁ%gﬁfﬁth&%mhetic routesb%f]L égem. Therefore,

. .2 SEvere Com .
there are still strong needs to discover new synthetic routes and to deliver of new camptothecin

analogs with iproRedelidavtiacus madel pihammeasrismisioscaens lsnkemito GHa- thanatrResvel
hexacyclic comppLnbts 2e00 5 Tywanititaar-act vitrodaisalesed pateinlar piRxacyeissamPpeuUNds
having potentmﬂﬁg{ggﬁﬁﬁg i essfor. producing the same..the use in.the medical therapy of
said compounds, pharm ceu\%gc}g?%c%ﬁr%%o%%glf% c%#t%%?%%%ﬁ(‘:%ﬁ%ggr%gl ) aﬁ?cgé‘éas%gé) or
producing thethpbatifitions wiithe smthsbaaasterrhthen dwedorm Srersarreiiiced nereadsdiic compounds
of the formuladilgovit 8 SintRéidirGUts and to deliver of new camptothecin analogs with improved

activities against wide variety of tumor cells,

Ithas found that the novel hexacyclic compounds can show antitumor activity.
Disclosed herein are hexacyclic compounds having potent anti-tumor activity, a process
for producing the same, the use in the medical therapy of said compounds, pharmaceutical

compositions containing said compounds and processes for producing the novel hexacyclic

compounds.

In a first aspect, there is provided hexacyclic compounds of the formula [1],

wherein
Z is -NH-C(=X)-N(R')- or -N=C(R*-N(R")-;
R' is hydrogen;

(C1-C10) alkyl, optionally substituted with one to three moieties independently
selected from the group consisting of (C1-C5) alkoxy, hydroxy, halogen,
amino, mono-{C1-C5) alkylamine, di-(C1-C5) alkylamino and (C3-C7)
cycloalkyl, a heterocyclic ring and aryl in which the aryl ring is optionally
substituted with one to three mojeties independently selected from the group



[1, OH O wherein Z is -NH-C(=X)-N(W)- or -N=C(RZ)-N(R1)-; RI is hydrogen; (CI-C10) alkyl,
optionally substituted with one to three moieties independently selected from the;groug 68pgisting of
(CI-C5) alkoxy, hydroxy, halogen, amino, mono-(CI-C5) alkylamino, di-(C1-C5) alkylanuno and
(C3-C7) cycloalkyl, a heterocyclic ring and aryl in which the aryl ring is optionally substituted with one
to three myi8fe€4M¥épendently selected from the group 30 May 2006 \WIO'UBIOZE930
PCT/EP02/13216 -4- consisting of hydroxy, allcoxy, hgl_ogen, amino, mono-(CI-C5) alkylamino and
di-(CI-C5) alkylamino; R2 is hydrogen; amino; (CI-C5) alkyl, (CI-C5) alkoxy, (CI-C5) allcylthio, mono-

(CI-C5) alkylamino, di-(Cédabi}@ikdanydie-apHnsaihsis &itﬂﬁ%ﬂdﬁviﬁbﬂﬁ“g@@%mﬁﬁmﬂ}%“ﬁ?d
independently selected f@gtlﬂ% rgﬁhjr(?lé:onsg_sting of (CI-C5) alkoxy, hydroxy, halogen, amino, (C3-C7)
cycloalleyl, heterocycglic ring or a%y [ Which the aryl ring is optionally substituted with one to three
moieties independéw%éf@é?@éi%ﬁ?ilﬁ@lg%&p@n@éﬁﬁ@)@ﬂ@@rﬁ@;@@]dﬂ&)thikm@mino,
mono-(CI-C5) alkylam{ae-ospilafamopliviamins 1833304 4,208, ndspandenily, bydiggen,

halogen or(CI-C5) al%ﬁgndo. s oxygen or sulf pharmaceutically acceptable salts thereof. In

i r;a
one embodiment, there 1S grloi”fe)l%eescf%e §%y%ﬂ%yééﬁ%%% 8?83??%01‘5%%35‘1‘?5\}’,}["%1@@ R30 INRN
90 alkoxy, hydroxy, halogen, amino, (C3-C7) cycloalky], heterocyclic ring or

aryl in which the aryl ring is optionally substituted with one to three moieties
independently selected from the group consisting of hydroxy, (C1-C5) alkoxy,
amino, mono-(C1-C5) alkylamino or di-(C1-C5) alkylamino;
10 R’ and R* are independently hydrogen, halogen or (C1-C5) alkyl; and
- Xis oxygen or sulfur;
and pharmaceutically acceptable salts thereof,

In one embodiment, there is provided hexacyclic compounds of the formula
[1A],

15 [1A]

wherein X is oxygen and RY, R* and R? are as defined in claim 1 and pharmaceutically
acceptable salts thereof.

Inanother embodiment, there is provided hexacydic compounds of the formula
[1B],

20



15 [1A] OH 0 wherein Xis oxygen and R', R3 and R4 are as defined in claim 1 and pharmaceutically
acceptable salts thereof. In another embodiment, there is provided hexacyclic compeinsisoef the
formula [181, 20 30 May 2006 WO 03/045952 PCT/EP02113216-5-NNRR3NO R,\N90 [1g] OH
O whereyRisB&eR3 and R4 are as defined in claim | and pharmaceuti%%]y/&%%ﬁ%?ﬁble salts thereof.
In a second aspect, there is provided a pharmaceutical composition comprising a”compound as
defined above as an active ingredient and a pharmageutically acceptable carrier. In a third aspect,
there is provided a use of a compound as defined above for the preparation of medicaments. In a
fourth aspect, there is provided a use of a comgound as defined above for the preparation of
medicaments for treating a cell proliferative disstder'In a fifth aspect, there is provided a process for
producing a compound of formula [2], X, HN R3\\O R'(N[2l ORS O wherein R, R3, R4 and
X are as defined in claim 1, and R5 is

R
0
| e " °
wherein R', R?, R* and R* are as defined in claim 1 and pharmaceutically acceptable salts

thereof.

In a second aspect, there is provided a pharmaceutical composition comprising a
compound as defined above as an active ingredient and a pharmaceutically acceptable

carrier.

In a third aspect, there is provided a use of a compound as defined above for the

preparation of medicaments.

In a fourth aspect, there is provided a use of a compound as defined above for

the preparation of medicaments for treating a cell proliferative disorder.

In a fifth aspect, there is provided a process for producing a compound of

formula {2},

. 2]
wherein R', R®, R* and X are as defined in dlaim 1, and R® is (C1-C5) alkanoyl,
which comprises reacting a compound of the formula [3] or its salt,

i

NHZHN’R
R N o
N
4
K N \ Y
9 O



which comprises reacting a compound of the formula [31 ,or its salt, NHZ HN'R~ R3 O N [3] 0 30 May
2006 -5a wherein R, R3, R4 and RS are the same as defined above, with a conggaund gjghe formula
[4], X L1 L2 [4] wherein Xis oxygen or sulfur, and L' and LZ is a leaving group; in the presence of a
base. In a sixth aspect, there is provided a process for producing a compound of formula [5], R2
NNR1 R3 ON Ra~ N O [5] OR5 0 wherein R2, R&and R4 are the same as defined in claim 1, and Rs
is (C1-C5) alkanoyl, which comprises reacting a compound of the formula [3] or its salt, NH, HN-R1 N

0 FrN 9O [3] ORRin R, R?, R* and RS are the same as defined above, with a compound of the

formula [4],
X
pe
[4]
wherein X is oxygen or sulfur, and L' and L? is a leaving group; in the presence of a
base.

In a sixth aspect, there is provided a process for producing a compound of
formula [5],

51 OR° O

wherein R}, R?, R® and Rt are the same as defined in daim 1, and R® is (C1-C5)
alkanoyl,

which comprises reacting a compound of the formula [3] or its salt,

OR* O
[3]
wherein R, R?, R* and R® are the same as defined above, with a compound of the
formula [6],
RG
Ny



wherein R', R3, R4 and RS are the same as defined above, with a compound of the formula [6], R6
Rz)~L1 [6] 30 May 2006 -5b wherein R2 is as defined in claim 1; R6 is oxygenjeuiiyrragR%
wherein R~ is (CI-C3) alkyl; =NRB wherein RR is hydrogen, (CI-C3) alkyl, (CI-C3) alkanoyl,
alkoxycarbonyl; N'R9R10 wherein R9 and R10 arg independently (CI-C3) alkyl; or halogen; and L' is
a leaving group. In a seventh aspect, there is pro?n&’e‘d a process for producing a compound of
formula [1] as defhesebove or a pharmaceutically acceptable salt thereof, R3Z~\\O N R4 N O [1]
OH 0 wherein Z, R ;32 dB8&ang R4 ar Iped in glaim ich,compyises subjecting a
compound of the égc&eul%%rlul} ggl\ia%ﬁR%%s/%% %?g%l’o W e’r'é“t?g,ﬂﬁ‘_”h‘?e 8‘ ﬁ‘é@ dakxbd above;
and RS is (CI-C5) aicanayr 16 dEQdrassr (ith @3hyludziré- 68 elkiarivhtikexpiacionsl herein are a
pharmaceutical ot poRifiwheent&hing Itfé@b;mﬁpwgﬂ@lﬁ@qﬁ&@ Hpﬁﬁé&p;ﬁ&gf@gounds in
medical therapy,aqgagg;?é%@.treatment of tumor. ’ !

In a seventh aspect, there is provided a process for producing a compound of

formula [1] as defined above ora pharmaceutically acceptable salt thereof,

[ OH O

wherein Z, R', R, R® and R* are as defined in daim 1, which comprises subjecting a
compound of the formula [17],

(1]
wherein Z, R', R* and R* are as defined above; and R’ is (C1-C5) alkanoyl,
to deacylation with a hydrazine or its derivative. |

Disclosed herein are a pharmaceutical composition containing the above

compounds, and the use of those compounds in medical therapy, especially in treatment

_ of tumor.

Also disclosed herein is a process for the preparation of the above hexacyclic
compounds.

Unless otherwise indicated, the following definitions are set forth to illustrate and
defined the meaning and scope of the various terms used to describe the invention herein.

The term “alkyl” refers a straight or branched monovalent saturated aliphatic
hydrocarbon group. “C1-C10) alkyl” means a straight chain or branched hydrocarbon
chain having 1 to 10, preferably 1 to 8 carbon atom(s), e.g. methyl, ethyl, propyl, isopropyl,
butyl, isgb'utyi, ter-butyl, sec—butyl, pentyl, 1-methylbutyl, 2-methylbuty], 3-methylbutyl,
1,1-dimethylpropyl, 2,2-dimethylpropyl, 1-ethylpropyl, hexyl, 1-methylpenty, 2-



Also disclosed herein is a process for the preparation of the above hexacyclic compounds. Unless
otherwise indicated, the following definitions are set forth to illustrate and defingg {g.meaping and
scope of the various terms used to describe the invention herein. The term "alkyl" refers a straight or
branched monovalent saturated aliphatic hydrocarbon group. "CI-CIO) alkyl" means a straight chain or
branched hydrocarbon chain having 1 to 10, preférably | to 8 carbon atom(s), e.g. methyl, ethyl,
propyl, isopropyl, butyl, isobutyl, ter-butyl, sec-butyl, pentyl,1-methylbutyl, 2-methylbutyl,
3-methylbutyl I I-dimethylpropyl, 2,2-dimethylpropyl,1-ethylpropyi, hexyl,1- methylpentyl 2 30 May

2006 -5c pg ,%@g})l;) twl, ’tmglf?e lButy I utyl, 3,3-
dimethylbu {é}%ﬂﬁe re¥ Jaglr?g}e%axéﬁf% I se&butﬁn%%ﬁbq}% téubtl &é’é‘ﬁ% fI)IééQIlke
"(CI‘-C5)aIIé)F"fJ$€' S BAYE, Eﬂﬁw%ll&b'&ﬁussebfﬁﬂyﬁ EBWI:MW@HM@F sec-butyl,
pegtyrll, 1I - Lﬂémvmwmw&mﬁmmhmml aﬁﬁheﬂtﬁd rﬁ@iﬁopfﬁfﬁﬁ@;%/sﬁﬁﬁ{%/beﬁigy; prgpyl
and the li { QUR- er group as define
above. ' (C?L g’g) etcE 5‘ pﬁgé% Ei’;/ﬁ é”lﬁ(la nsn%rl\?tho%} efﬁtg%& prop tI%opropox%? nE)u{)oxy, isobutoxy,
tert- butoxyp"ﬁ tﬁt}qﬂu%&?ﬂ BI‘HyIprppoxy and the like. The term "hydroxy" refers to

the group HO-. The te‘rm ‘halogen” refers to fluoro, chloro, bromo and iodo. 30 May 2006 WO
03/045952 PCTIEPB2A1 38k6:36-13hes tertin:"rmipe OrdferehiodineRy ioup alltjl 2ranplindhficied amino

AL B mw e, M%ﬁ T ?E&?FY?’“’?'%E%%%TM term

rbo benz onycarbc
"mono- alk g?ﬂﬁ%% %ﬁﬁ' it ‘Ig%héﬁ?ﬂ’ Sedikaned above, and
includes amino groups WhICh are protected by a group known in the art such as a formyl, acetyl,
trithyl, tert-buto iy Beaszyreban by ibegrovbdift. and the like. The term

"mono-(C1-C5)allcylamino” preferably means N-methylamino, N-
The term “halogen” refers to fluoro, chloro, bromo and iodo.



ethylamino, N-propylamino, N-isopropylamino, N-butylamino, N-(1 methylpropyl)amino,
N-(2-methylpropyl)amino, N-pentylamino, and the like, more io preferably N- et% mt&,0
N-propylamino, N-butylamino and the like. The term "di-alkylamino” refers to the groug

wherein R' and R" are (independently from each other) an alkyl group as defined above.
"di-(C1-OCBSHREfTho" preferably means NN-dimethylamino, N,N-diethstamsire;1dd;d-dipropylamino,
N,N- diisopropylamino, N,N-dibutylamino, N-methyl-N-ethylamino, N-methyl-N 15 propylamino and the
like, more preferably NN-dimethylamino, NN-dethyl rﬁino The term' (C3 C7)cycloalkyl" means 3to 7

membered ring, Wieh-49 Qgglﬁgng%@grggm tm}s ELIEls oR a% é R@Eﬁr%?ly means
cyclopropyl, clo hexyl, cydo ptyI and the erably cyclopentyl
and cyclohdy .%%é%ﬁ;ﬁ(g f‘e%% fg?@%& %erﬁ%&“f@féf‘g 0y, f@eﬁﬂeﬁ%@ &eﬁﬁ tb@AYAINS one or
more heterob@@#ﬂé)%éymwgm’mmﬂ thredils. PreferdiyyioxaanlyiNtiazolyl, 4,5- d|hydro oxazolyl,
4,5-dihydro-thiazolyl, fin-A, pyrrolyl, thienyl, imidazolyl, triazolyl, tetrazolyl, pyridyl, pyrazinyl,

pyrimidinyl, tflaZlﬁ%e%ﬂD‘fﬁiﬁhéLall&mmeMe@wamé bufetiyRrotigey] elrahydegfuryl,
morpholinyl I raziny thylpi eraziny the like, m referahly imidazolyl,
pyridyl, rl??orggol n%/g:}gen chgaf}rro A ﬁlm(f erm a?ﬁ‘om%a‘ﬁ%‘ghaé?é’ﬁ?éfﬁeéggg) BE&B HREUP, is. a 6 or
10 memberdd the8FheE st pioman 2eesthatitwh tire mtphsasiondpbengyiobtewiimydadmaphthy|,
preferably mhémkbﬁk@ambmﬁnaﬁﬁ;moatp ef%@aﬂl %ﬂ@é@mﬁ%ﬁtﬁaﬁ{%fﬂp refers to
the group R R iS aIk efin ve, pr bl hyl, ethyl propyl,
isopropyl ané§ Pﬁ% more %Fégrn Iy mat gg‘?ﬁné?h %ﬁ’ﬁgf (a W0 03/045952
PCTIEPOZ/MHWWMﬁé&mﬁmmmpré@gmMmaiﬁshthWth means that

SubStltuhonlﬁafe@EWW&N%H%ﬁﬁﬁﬁom@ﬁﬁﬁB QA4 figiiien, and, unless otherwise
indicated, that the substituents are independently selected from the specified

The term “di-alkylamino” refers to the group ~NR’R”, wherein R’ and R” are
(independently from each other) an alkyl group as defined above. “di-(Cl-CS)alkylamjno”
preferably means N,N-dimethylamino, N,N-diethylamino, N,N-dipropylamino, N,N-
diisopropylamino, N,N-dibutylamino, N-methyl-N-ethylamino, N-methyl-N-

15 propylamino and the like, more preferably N,N-dimethylamino, N,N-diethylamino.

The term “(C3-C7)cycloalkyl” means 3 to 7 membered ring, which do not contain
any heteroatorns in the ring; “Cydqa]lqu"’ preferably means cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cycloheptyl and the like, more preferably cyclopentyl and
cyclohexyl.

20 The term “heterocyclic ring” refers a 3 to 10 membered ring which contains one or
more heteroatom(s) selected from N, S and O, preferably oxazolyl, thiazolyl, 4,5-dihydro-
oxazolyl, 4,5-dihydro-thiazolyl, faryl, pyrrolyl, thienyl, imidazolyl, triazolyl, tetrazolyl,
Pyridyl, pyrazinyl, pyriridinyl, triazinyl, oxadiazolyl, thiadiazolyl, pyrrolidinyl,
tetrahydrothienyl, tetrahydrofaryl, morpholinyl, piperidyl, piperazinyl, 1-

25 methylpiperazinyl and the like, more preferably imidazolyl, pyridyl, morpholinyl and
pyrrolidinyl.

The term “aryl” means an aromatic carbocydlic group, i.e. a 6 or 10 membered
aromatic or partially aromatic ring, e.g. phenyl, naphthyl or tetrabydronaphthyl, preferably
phenyl or naphthyl, and most preferably phenyl.

30 The term “(C1-C5)alkylthio” refers to the group R’-S-, wherein R is an (C1-C5)alkyl
as defined above, preferably methyl, ethyl, propyl, isopropyl and the like, more preferably
methyl and ethyl,



options. 5 The term "pharmaceutically acceptable,” such as pharmaceutically acceptable carrier,
excipient, prodrug, etc., means pharmacologically acceptable and substantially Bg igole the
subject to which the particular compound is administered. The term "pharmaceutically acceptable salt"
refers to conventional acid-addition salts or base-addition salts which retain the biological
effectiveneas Xhd Bfoperties of the 10 hexacyclic compounds of the forBfFEFPpA#RIG@re formed from
suitable non-toxic organic or inorganic acids or organig.or inorganic bases. The acid-addition salts
include those derived from inorganic acids such as hydrochloric add, hydrobromic acid, hydroiodic
add, sulfuric add, éﬂﬁaﬁﬂ@&’a@nﬁn@mdhw@mmmmmaﬂdﬁﬁasmﬁemgﬁé;ﬁ@ma@rgamc adds

such asptolumb@nﬂﬁm%&ﬁ!ﬂ%ﬂ@%e@ﬁ&%ﬂﬁ? f@ﬁiﬁ!ﬂ?gz&@#& Ogc dsu |n|c add, citric
add, malic ad@tﬂ@ﬁ%?e%cﬂm%‘e@%c Cld nd the like. The base-"addit sats nc ude ose derived
from potassium, Sodiim. amdIIm A esu SR AP Seilkseodrdom wedfiet example

tetramethylanﬂﬁ%‘i‘ﬂﬁrm hydroxide. In the above definitions, the preferable embodiments of Rl are
methyl, ethyl, propyl, isopropyl, butyl, isobutyl, pentyl, 3-methylbutyl, 2,2-dimethylpropyl,I-ethylpropyl,

hexyl, 20 %-methyPetisims; ﬁhﬁmﬁhyﬂﬂnmﬂyia&zﬁptyﬂglmﬁlwﬁhxgcgm yuetbyt R PLgppxylethyl,

3- methoxypro&ﬁ ﬂ,,pp iy, I 3:h [, 4: h drox tyl, 5- hydroxypentyl
2-fluoroeuyl, rg tg roprop g fluor&buty# % CE) o?lc? ﬁﬁﬁécg?go? By GYYR-toxic |
2-(dimethylamin 7@&%% U A BT F dﬁwpzly@w@ﬁsuyw 2-(4- morphollno)ethyl 225
(pyyrrolidino)ethyl, 2- (plperldlno)ethyl 2-(4-methylpiperazino)ethyl, 2-(pyridin-2- yl)ethyl,

g Egyfrlldln -3- gl)e;fg &@Eﬁiﬁéﬂm&w@mbmepsdbhhﬁm’éthﬂsZo(amﬁaﬂh&xl)sémthéaﬁeﬁnﬁlprogylh |
uorophei ey - phenyl)ethyl,
2-[4- (dlmﬁﬁhyﬂam %} Qgﬁp (3,4- ﬁ%%%?%%%%tﬁ% cci{ ﬁweiﬂgy epreferably
methyl, ethyl, propy ?ﬁ’%’b%} Wtaﬁwnat@aﬂmgmydbutyl
heptyl, 2- hydm%mwcgd#drmmamvf ﬁ@mwam@mawdﬁdm%ﬂmm}m&ow 2-(4-
m0rph0|mo)é@@iyibe§ﬁ%¥ﬂﬂi8‘ read el LiPYL iﬁ\lmc c?eh“ %%%angﬁ y(yoagz1 driyl

2-(4-fluorophenyl)eth -chlorophenyl)ethyl
( P 15%121 Xx su%azmc ac1 , ph 0%12 horic acid and mtnc aczd, and those derived from

organic acids such as p-toluenesulfonic acid, salicylic acid, methanesulfonic acid, oxalic

15 acid, succinic acid, citric acid, malic acid, lactic acid, fumaric acid and the like. The base-
addition salts include those derived from potassium, sodium, ammonium, and quarternary
ammoenium hydroxide, such as for example tetramethylammonium hydroxide.

In the above definitions, the preferable embodiments of R are methyl, ethyl, propyl,
isopropyl, butyl, isobutyl, pentyl, 3-methylbutyl, 2,2-dimethylpropyl, 1-ethylpropyl, hexyl,

20 4-methylpentyl, 3,3-dimethylbutyl, heptyl, 2-methoxyethyl, 2-ethoxyethyl, 2-
propoxylethyl, 3-methoxypropyl, 4-methoxybutyl, 2-hydroxyethyl, 3-hydroxypropyi, 4-
hydroxybutyl, 5-hydroxypentyl, 2-fluoroethyl, 3-fluoropropyl, 4-fluorobutyl, 2-
chloroethyl, 3-chloropropyl, 4-chlorobutyl, 2-(dimethylaming) ethyl, 3-
(dimethylamino)propyl, 2-(cyclohexyl)ethyl, 2-(4-morpholino)ethyl, 2-

25 (pyyrrolidino)ethyl, 2-(piperidino) ethyl, 2-(4-methylpiperazino)ethyl, 2-(pyridin-2-
yDethyl, 2-(pyridin-3-yl)ethyl, 2-(imidazol-1-yl)ethyl, benzyl, phenethyl, 2-(1-
naphthyl)ethyl, 3-phenylpropyl, 2-(4-fluorophenyl)ethyl, 2-(4-chlorophenyl)ethyl, 2- (4~
methoxyphenyl)ethyl, 2-{4-hydroxyphenyl)ethyl, 2-[4-( dimethylamino)phenyl]ethyl, 2-
(3.4-methyenedioxyphenyl)ethyl and the kile, more preferably methyl, ethyl, propyl,

30 isopropyl, butyl, isobutyl, pentyl, 3-methylbutyl, hexyl, 3,3-dimethylbutyl, heptyl, 2-
hydroxyethyl, 3-hydroxypropyl, 2-(dimethylamino)ethyl, 3-(dimethylamino)propyl, 2-(4-
morpholine)ethyl, 2-(pyridin-2-yl)ethyl, 2-(pyridin-3-yl)ethyl, benzyl, phenethyl, 3-
pbenylpropyl, 2-(4-fluorophenyl)ethyl, 2-(4~chlorophenyl)ethyl, 2-(4-
methoxyphenyl)ethyl and the like,



30 May 2006 WO 03/045952 PCT/EP02113216 -8- The preferable embodiments of R2 are hydrogen,
methyl, ethyl, propyl, isopropyl, butyl, pentyl, hydroxymethyl, methoxymethyl, aggt%n‘ﬁi@gl,
aminomethyl, (methylamino)methyl, (dimethylamino)methyl, fluoromethyl, chloromethyl,

trifluoro yl, pyridin-2-yl, methoxy, ethoxy, methylthio, ethylthio, amino, s methylamino,
etylamlr:?)F %?gpg{gqn%lmo butylamino, dimethylamino, diethylamino and B RE24 4 tore preferably
hydrogen, methyl, ethyl, propyl, hydroxymethyl, amigomethyl, chloromethyl, trifluoromethyl, methoxy,
methylthio, ethylthio, methylamino, butylamlno and dimethylamino. 10 In more detail the present
invention refers tollepielfeielcentsdimestosfBimdafdiogd, ReMHyRahyl proHlibEidpd, wherein Z is
-NH-C(=X)- N{Mﬁ- @MQ@@MI Rgetg ,alé(( Mo%’&ﬁ aIIy substituted with one
to three moi t|e TCB:IP%I% ﬁ}%ﬁ from ﬁf con5|st|ng of (CI-C5) alkoxy, hydroxy,
halogen, amlno ono- {La B egég ROSmsRYa Aiqeemetl cycloalkyl, a
heterocyclic ﬁ@mﬁﬁiwhﬁmﬂhm&anﬂ—bmme&bwmmaﬂ aﬂi;}’ltbimedmi&t&,ee moieties

independentiy SRIRGIEA, Dé% c?&%%%g?

mono-(ClI- arnin kylamlno RZ IS hydr en; amino; C5) al (CI-C5)
alkoxy, (CI- c%aﬁ%yﬁﬁ %SHBE‘%E#’ ﬁi@?& @I'gie ally substituted with
one to three2miiemetifddiem ,saﬁmadxfedlﬁ,th&@mprmhﬁﬂﬂngeﬂfy(ﬁidﬁ) 25 alkoxy, hydroxy,
halogen, amingh{fadiad) 5ioalng . AEIEFIGYSIG1iRg, OF

10 In more detail the present invention refers to hexacyclic compounds of formula [1],

wherein
Z is -NH-C(=X)-N(R')- or -N=C(R*)-N(R%)~;
R is hydrogen;

15 (C1-C10) alkyl, optionally substituted with one to three moieties independently
selected from the group consisting of (C1-C5) alkoxy, hydroxy, halogen,
amino, mono-(C1-C5) alkylamino, di-(C1-C5) alkylamino and (C3-C7)
cycloalkyl, 2 heterocyclic ring and aryl in which the aryl ring is optionally
substituted with one to three mojeties independently selected from the group

20 consisting of hydroxy, alkoxy, halogen, amino, mono-(C1-C5) alkylamino and
di~(C1-C5) alkylamino;

R* is hydrogen; amino; (C1-C5) alkyl, (C1-C5) alkoxy, (C1-C5) alkylthio, mono-
(C1-C5) alkytamino, di~(C1-C5) alkylamino optionally substituted with one to
three moieties independently selected from the group consisting of (C1-C5)

25 alkoxy, hydroxy, halogen, amino, (C3-C7) cycloalkyl, heterocyclic ring or

aryl in which the aryl ring is optionally substituted with one to three moieties
independently selected from the group consisting of hydroxy, (C1-C5) alkoxy,
amino, mono-(C1-C5) alkylamino or di-(C1-C5) alkylamino;

R? and R*are independently hydrogen, halogen or (C1-C5) alkyl; and



aryl in which the aryl ring is optionally substituted with one to three moieties independently selected
from the group consisting of hydroxy, (CI-C5) alkoxy, amino, mono-(CI-C5) alkydgmiino s¥sH-(CI-C5)
alkylamino; R3 and R4 are independently hydrogen, halogen or (CI-C5) alkyl; and 30'May 2006 WO
03/045952 PCT/EP02/13216 -9- X is oxygen or sulfur; and pharmaceutically acceptable salts thereof
In a prefe el eiiBFdiment of the present invention, the stereochemistrf SFEB&HEH 69 of the compound
of the formula [ 11 is S configuration 5 Preferred cogipounds of the present invention are those of
formula [1A), HNJ,NR R3O R'/N N [1 A] OH 0 wherein X is oxygen and R', R3 and R4 are as
defined in claim | Hrisloabasimacalftigally acceptable salts thereof. The invention preferably refers to
compounds of forpul ' ' I ; or (CI1-C8) allcyl optionally substituted with one or
three moieties 10%%2%%@&&%%%@%&%%%%%‘%%%?& consisting of (C1-C3) alkoxy, hydroxy,
halogen, amino, mono-(CI-G3) alkylamino, di-(CI-C3) allcylamino, (C3-C7) cydoalkyl, a heterocyclic
ring and-aryl in W#i]cﬁplrrﬁ3 H ?m%" Hifo(f‘f LRt B SteepramizgiofiBesiti8nendently
selected fro ehwgroopcondisfithg foftylirBhyis lkenGgardidalogen; and R3 and R4 are hydrogen.
Even more preferably RI in compounds of formula [ 1A] is is (CI-C8)alkyl, phenyl-(CI-C8) alkyl,
heterocyslic ring-(ClG8jaliey boalsawiBher i GG alkwhashaloaerpheniGaR)alkyl, and most
preferably Rl in compounds of formula [1A] is methyl, ethyl, n-propyl, 1-methylethyl, n-butyl,
1,1-dimethylethyl, 2-methylpropyl, 2,2-dimethyipgopyl, n-pentyl, 3-methylbutyl, 2- n-hexyl,
3,3-dimethylbutyl, n-heptyl, n- octyl, benzyl, pheﬁhylﬂe-(dimethylamino)ethyl, 2-(4-morpholino)ethyl,
3 20 (dimethylamino)propyl, 2-(pyridin-2-)l)etid; 2-g5yridin-3-yl)ethyl, 2-(4- methoxyphenyl)ethyl,
2-(4-dilorophenyl)ethyl, 2-(4-fluorophenyBsth

(1A]

wherein X is oxygen and R', R’ and R* are as defined in claim 1 and pharmaceutically
acceptable salts thereof. The invention preferably refers to compounds of formula [1A],
wherein R' is hydrogen; or (C1-C8) alkyl optionally substituted with one or three moieties
10  independently selected from the group consisting of (C1-C3) alkoxy, hydroxy, halogen,
amino, mono-(C1-C3) alkylamino, di-{C1-C3) alkylamino, (C3-C7) cydoalkyl, a
heterocyclic ring and aryl in which the aryl ring is optionally substituted with one to three
moieties independently selected from the group consisting of hydroxy, alkoxy and halogen;
and R and R* are hydrogen. Even more preferably R! in compounds of formula [1A] is
15 (C1-C8)alkyl, phenyl-(C1-C8) alkyl, heterocyclic ring-(C1-C8)alkyl, alkoxyphenyl(C1- -
' C8)alkyl or halogenphenyl(C1-C8)alkyl, and most preferably R' in compounds of formula
- [1A] is methy}, ethyl, n-propyl, 1-methylethyl, n-butyl, 1,1-dimethylethyl, 2-methylpropyl,
2,2~dimethylpropyl, n-pentyl, 3-methylbutyl, 2- n-hexyl, 3,3-dimethylbutyl, n-heptyl, n-
octyl, benzyl, phenethyl, 2-(dimethylamino)ethyl, 2-(4-morpholino)ethyl, 3-
20 (dimethylamino)propyl, 2-(pyridin-2-yl)ethyl, 2-(pyridin-3-yl)ethyl, 2-(4-
methoxyphenyl)ethyl, 2-(4-chlorophenyl)ethyl, 2-(4-fluorophenyl)ethyl or 3-
" phenylpropyl. Examples for these compounds are
a) (95)-1-butyl-9-ethyl-9-hydroxy-1H,12H-
pyrano{3”,47:6,7 |indolizino[1°,2:6,5] pyrido[4,3,2-de] quinazoline-
25 2,10,13(3H,9H,15H)-trione;



phenylpropyl. Examples for these compounds are a) (9S)-I-butyl-9-ethyl-9-hydroxy-1H,12H pyrano
[3",4":6',7" ] indolizino [ 1',2":6,5 ] pyrido [4,3,2-de] quinazoline- 25 2,10,13(3H,9I3@]1§[159-J2:r&%e; 30 May
2006 WO 03/045952 PCT/EP02/13216 -10- b)
(9S)-9-ethyl-9-hydroxy-I-[2-(4-morpholino)ethyl]-1H,12H-

pyrano[3¥, '?é‘?’?lsﬁﬁﬂolizino[l',2':6,5]pyrido[4,3,2-de] quinazoline- 2,10,13¢IHIIHIBIE)-trione
hydrochloride; c) (9S)-1-[3-(dimethylamino)propyl]-9-ethyl-9-hydroxy-1H,12H s
pyrano[3",4":6',7']indo|izino[1',2':6,5]pyrido[4,3,2-d"e?qdinazoline- 2,10,13(3H,9H,15H)-trione

hydrochloride; d) (9@®satbyétﬂym0kﬁ?&fshp*ﬂqﬁﬁ(wu4&§}%un- aPVERIAT 428 7 lindolizino]
I',2':6,5]pyrido[4,3,2-d>e;Jr%J'i‘n ogng}@l%, 3(3H,9H, 15H)-tri rteEﬁi:;ngfS)] . .
(95)-9-ethyl-9-hydroxyl by ridin 2y TRV 1218 RS 5 2rdgl gripsaeiitine [ 1',26,5 | pyrido
[4,3,2-de] quinazoline2d &3 3BHHMEH batetridyd togtitocttoride; 0
(9S5)-9-ethyl-I-hepty: Troxy-A4.), H]%r.an Eﬁ_ ' O] Iiz'rol%o@[ Eé Jpyrido [4,3,2-de]
quinazoline- 15 2,10?3%???&?3%&?%%{0%;_3& g -é-%ﬁ]yﬁgg%%# Zi 5 [-1H,12H pyrano
[3",4":6', indolizino [PPLA8IBVAGE {]doliepalind e flrrilald, 3 2¢36] @ihamiiarione: h)
(93)-9-ethy|-9-hydfOX%MﬁE@%@H%MHeH#&SfMBQde;I ( )
pyrano[3",4":6',7'lindolizi %1' ":6,5]pyrido[4,3,2-de]quinazoline- 2,10,13(3H,9H,15H)-trione
hydrochloride; i) (9 ggaﬁ 'éﬂﬁﬁ]ﬁ' “H 31-I§Ph§ﬂ§%’éﬁrl“)ziﬁ,12H pyrano [3",4":6',7' ] indolizino |
1',2":6,5 ] pyrido [4,3,2¢ehgis 22 ¢f78 il R iha{ 3t %66 E5it)i8(0BE; de] quinazoline-
2,10,13(3H,9H,15H)-trione;

10 €) (95)-9-ethyl-9-hydroxy-1-[2-(pyridin-2-yl)ethyl]-1H,12H-
pyrano{3”,4”:6’,7 lindolizino[1’,2":6,5]pyrido{4,3,2-de] quinazoline-
2,10,13(3H,9H,15H)-trione bydrochloride;

f) (95)-9-ethyl-1-heptyl-9-hydroxy-1H,12H-
pyrano[3”,4”:6’,7 Jindolizino[1’,2’:6,5}pyrido[4,3,2-de] quinazoline-

15 2,10,13(3H,9H,15H)-trione;

g) (95)-9-ethyl-9-hydroxy-1-propyl-1H,12H-
pyrano[3”,4”:6’,7’]indoﬁzino[l’,2’:6,5]py1ido[4,3,2-de]quinazoline—
2,10,13(3H,9H,15H)-trione;

h) (98)-9-ethyl-9-hydroxy-1-[2-(pyridin-3-yl)ethyl]- 1H,12H-

20 © pyrano[3”,4™:6,7’lindolizino[1’,2":6,5]pyrido[4,3,2-de]quinazoline-
2,10,13(3H,9H,15H)-trione hydrochloride;

i) (95)-9-ethyl-9-hydroxy-1-(3-phenylpropyl)-1H,12H-
pyrano[3”,4™:6",7 lindolizino[1’,2":6,5] pyrido[4,3,2-de] quinazoline-
2,10,13(3H,9H,15H)-trione; _

25 j) (9S)-9-ethyl-9-hydroxy-1-(2-methylpropyl)-1H,12H-
pyrano[3,47:6",7'lindolizino[1’,2":6,5] pyrido[4,3,2-de] quinazoline-
2,10,13(3H,9H,15H)-trione;

k) (95)-9-ethyl-1-hexyl-9-hydroxy-1H,12H-
pyrano[3”,4”:6’,7’|indolizino[1’,2’:6,5]pyrido[4,3,2-de] quinazoline-

30 2,10,13(3H,9H, 15H)-trione;

1) (98)-9-ethyl-9-hydroxy-1-pentyl-1H,12H- |
pyrano[3”,4™:6",7' lindolizino[1’,2’:6,5]pyrido[4,3,2-de] quinazoline-
2,10,13(3H,9H,15H)-trione;



25 ]) (9S)-9-ethyl-9-hydroxy-I-(2-methylpropyl)-1H,12H- pyrano[3",4":6',7'lindolizino[ 1',2":6,5]pyrido
[4,3,2-de] quinazoline- 2,10,13(3H,9H,15H)-tdone; k) (9S)-9-ethyl-I-hexyl-9-hydsgxy:AHhdds! pyrano
[3",4":6',7" ] indolizino [ 1',2":6,5 ] pyrido [ 4,3,2-de] quinazoline- 30 2,10,13(3H,9H,15H)-trione; 1)
(9S)-9-ethyl-9-hydroxy-I-pentyl-1H,12H pyrano [3",4":6',7' ] indolizino [ 1', 2":6, 5 ] pyrido [4,3,2-de]
qumazoﬁﬂé %f%(BH 9H,15H)-trione; 30 May 2006 WO 03/045952 BEERPEDH3216 -11- m)
(9S)-9-ethyl-9- hydroxy |-[2-(4-methoxyphenyl)ethyl]{4H,12H- pyrano[3",4":6",7"lindolizino|
1',2":6,5]pyrido[4,3,2-de] quinazoline- 2,10,13 (3H, 9H ,15H)-trione; n)

(9S)-1-benzyl-9-ethykf)- hyd)o)%tﬁﬁhg.-&lyliﬁ)xy-l [2-(4-methoxyphenyl)ethyl]-1H,12H-

(66) 0.6ty hythoy L L %” ”54“’ I %%“i%&fﬂi%&%?%ﬁ@?# BRI o pyricogs 5 2-de

quinazoline- 2,10,13 (34! IWBWQS) 1,9-diethyl-9-hydroxy-1H,12H pyrano [ 3",4":6',7" ]
indolizino [ 1',2":6,5] g rg {flg ﬁz%‘f}‘& 11.1343H,9H 15H) -trione; Q)

e R S i s

(9S)-9-ethyl-I-[2-(4- fluoﬂgm;w(ﬁ%ﬂﬁ&ll]gﬁhmx,y 1H,12H- pyrano

e S A R i 191 s
pyrano[3”,4":6",7 Jindolizino{1’,2:6,5] pyrido{4,3,2-de] quinazoline-
2,10,13(3H,9H,15H)-trione;

16 p) (95)-1,9-diethyl-9-hydroxy-1H,12H-

pyrano[3”,47:6",7 lindolizino[1’,2":6,5)pyrido[4,3,2-de]quinazoline-
2,10,13(3H,9H,15H)-trione;

q) (95)-1-[2-(4~chlorophenyl)ethyl]-9-ethyl-9-hydroxy-1H,12H-
pyrano[3”,4™:6’,7’Jindolizino[1’,2:6,5] pyrido{4,3,2-de]quinazoline-

15 Z,IO,IS(SH,QH,XSH)umGne;

1) -(95)-9-ethyl-1-{2-(4-fluorophenyl)ethyl} -9-hydroxy-1H,12H-
pyrano{3”,4™:6’,7’lindolizino[1°,2:6,5] pyrido[4,3,2-de]quinazoline-
2,10,13(3H,9H,15H)-trione;

s) (95)-9-ethyl-9-hydroxy-1-(1-methylethyl)-1H,12H-

20 . pyrano[3”,4™:6",7 Jindolizino{1’,2":6,5]pyrido[4,3,2-de] quinazoline-
2,10,13(3H,9H,15H)-trione; and

t) (95)-1-(3,3-dimethylbutyl)-9-ethyl-9-hydroxy-1H,12H-
pyrano[3”,4”:6",7'Jindolizino[1’,2":6,5] pyrido[4,3,2-de] quinazoline-
2,10,13(3H,9H,15H)-trione,

25 The most preferred compounds are
a) (95)-1-butyl-9-ethyl-9-hydroxy-1H,12H-
pyrano[3”,47:6,7 lindolizino{1’,2":6,5] pyrido[4,3,2-de]quinazoline-
2,10,13(3H,9H,15H )-trione;
b) (95)-9-ethyl-9-hydroxy-1-phenetyl-1H,12H-
30 pyrano{3”,4°:6°,7 Jindolizino[1’,2":6,5]pyrido[4,3,2-de] quinazoline-
2,10,13(3H,9H,15H)-trione;
¢) (9S)-9-ethyl-9-hydroxy-1-(2-methylpropyl}-1H,12H-
pyrano|3”,4™:6’,7" jindolizino[1°,2":6,5] pyrido[4,3,2-de]quinazoline-
2,10,13(3H,9H,15H)-trione;



20 pyrano[3",4":6',7"indolizino[1',2":6,5]pyrido[4,3,2-de]quinazoline- 2,10,13(3H,9H,15H)-trione; and t)
(9S)-1-(3,3-dimethylbut)rl)-9-ethyl-9-hydroxy-1H,12H pyrano [ 3",4":6',7" ] indolizg@%},',z?é'{% 5] pyrido [
4,3,2-de] quinazoline- 2,10,13(3H,9H,15H)-trione. 25 The most preferred compounds are a)
(9S)-1-butyl-9-ethyl-9-hydroxy-1H,12H pyrano[3",4":6",7"] indolizino[ 1',2".6,5]pyrido

[4,3,2-de}g/8i?13é°z“8 fe- 2,10,13(3H,9H,15H)-trione; b) (9S)-9-ethyl-9-hydRSXy/HESHERAsy1-iH, 12H 30
pyrano[3",4":6',7']indo|izino[1',2':6,5]pyrido[4,3,2-d§]ﬁu_inazoline- 2,10,13(3H,9H,15H)-trione; c)
(9S)-9-ethyl-9-hydroxy-I-(2-methylpropyl)-1H,12H pyrano [3",4":6",7' ] indolizino [ 1',2":6,5 ] pyrido [ 4,
3,2-de] quinazoline-d, (25 1-8-63OHERVHtoaRxpA Nay2006 WO 03/045952 PCT/EP02/13216 -12-

d) (9S)-9-ethyl-I-hexyl-9; Vil rana[,35,4'26', 7'.]indqlizino [.1',2"-6, 5] pyrido [ 4,3,2-de]
qguinazoline- 2,10,13 (§ ﬁ%ﬁ%ﬁ %ﬁ%@%#ééﬁ&@%&?ﬁ%@ﬁe Ge‘IhL?ﬁlz-(llﬁl,el‘ZH 5 _
pyrano[3",4“:6‘,7']indol?zﬁ¢0ﬁ@‘1§, 1bSAersTe

: B¢Y-de]quinazoline- 2,10,13 (3H,9H,15H)-trione;

(9S)-9-ethy|—9-hydroggyfﬁgs_gr@ﬂ}ng_ e Wb [an ",4":6',7"lindolizino[

1',2".6,5]pyrido[4,3,2-de]quin ;plip_e?% ,1%%3(?%‘?5;15 E%r_ione; 109) .

(9S)-I-[2-4-chlorophe R4 i liadalisar L icRmisdam Zalckminamlingrdolizino [ 1',2':6.5 |

pyrido [4,3, 2-de] quindZ8libE3 P98 ISH3-ti&ikd; 15 H)-trione; h)

-9-ethyl-I-[2-(4-f Nethyl)s9-h “1H,12H-

- (99)-9-ethyl-I-{2~( P}J ?%ggg%gﬁgjﬁj)dgoxyﬂt%ymeth’ utyl)-1H,12H-
pyrano[3”,47:6",7 |indolizino[1’,2":6,5]pyrido[4,3,2-de}quinazoline-
2,10,13(3H,9H,15H)-trione;

10 g) (95)-1-[2-(4-chlorophenyl)ethyl}-9-ethyl-9-hydroxy-1H,12H-
pyrano[3”,4™:6,7’Jindolizino[1’,2:6,5]pyrido[4,3,2-de] quinazoline-
2,10,13(3H,9H,15H)-trione;

h) (98)~9-ethy1-1-[2~(4-ﬂuorophenyl)ethyl]-9—hydroxy~1H,12H—
pyrano[3”,4™:6,7 lindolizino[1’,2":6,5)pyrido[4,3,2-de]quinazoline-

15 2,10,13(3H,9H,15H)-trione; and

1) (95)-1-(3,3-dimethylbutyl)-9-ethyl-9-hydroxy-1H,12H-
pyrano[3”,4”:6’,7’]indolizino[1’,2’:6,5]pyrido[4,3,2—de]quinazoline—
2,10,13(3H,9H,15H)-trione.,

In another preferred embodiment the invention refers to compounds as defined
20 above which are represented by formula [1A],

OH O

[1A]
. wherein X is sulfur and R, R and R® are the same as defined in claim 1.and
pharmaceutically acceptable salts thereof. Preferably, the invention refers to compounds
formula [1A] wherein R' is hydrogen or (C1-C8) alkyl optionally substituted with one to
25 three moieties independently selected from the group consisting of (C1-C3) alkoxy,

hydroxy, halogen, amino, mono-(C1-C3) alkylamino, di-(C1-C3) alkylamino, (C3-C7)
cycloalkyl, a heterocyclic ring or aryl in which the aryl ring is optionally substituted with
one to three moieties independently selected from the group consisting of hydroxy, alkoxy



pyrano [3",4":6',7"indolizino [1',2":6,5]pyrido[4,3,2-de] quinazoline- is 2,10.13(3H,9H,15H)-trione; and i)
(9S)-1-(3,3-dimethylbutyl)-9-ethyl-9-hydroxy-1H,12H- pyrano[3",4":6',7'] 30 May 2006
indolizino[1',2":6,5]pyrido[4,3,2-de]quinazoline- 2,10,13(3H,9H,15H)-trione. In another preferred
embodiment the invention refers to compounds as defined 20 above which are represented by
formula YR "IRFZR3\\ O R4 N 9 O [1A] OH 0 wherein Xis sulfur arRCOREPRIRAH R4 are the same
as defined in claim Land pharmaceutically acceptaple salts thereof Preferably, the invention refers to
compounds formula [1A] wherein R' is hydrogen of {CI-C8) alkyl optionally substituted with one to 25

three moieties hargpgnaamthse RTiedHyarnihe aupcoRsis Rbiob el @kww) aftyigdy. halogen,
amino, mO”%iS%"?éér%??‘E‘si“?regi'(‘i"c%& %lﬁﬁﬁ mi%o g}ﬁ}' 7 (? cl Sf”%(lff,&a heterocyclic ring or aryl
in which the aryl fing 15 optionally A ISR a e i SRS r‘e%‘%ﬁglgﬁ TS SRR S e lected from
the group cd#&isting of hydroxy, alkoxy 30 May 2006 WO 03/045952 PCT/EP02/13216 -13- or
halogen; and R3 ang) R4sue-aydrogepi-Mere-prairapbuih erphegy! or (CI-C8) alkyl and most
preferably R' is phenyl, 3-methylhutyl.ar n-pentyl, Ex les.far these compoynds a)
(98)-9-e[LKyI-9-hyd roxﬁ%ﬁ%ﬂ%yl%ﬂ%ﬁfﬁ%ﬁhz 'gg}gmdoct‘i’? ’S"‘fe] qumazo']lm&z(g{-‘f)-
pyrano[3",4":6', 7'lindofixerfit GLE Hibiatdbiti@ie-de]quinazoline-2(3H)- thione-10,13(9H,15H)-dione;
b) (9S)-9-ethyl-9-h -laD ethyl-LH 12H pyrano,[3/,4°-6',7'] indolizino [ 1',2":6,5] pyrido [4,3,2-de]
quinazoline-2(3H)-ytl";:lfig%%-%}é))é}lﬁgé§ ,iéﬂ%?oﬁgg%gr%ﬂ §Hﬁ2?{
pyrano[3”,47:6’,7 Jindolizino[1’,2:6,5] pyrido[4,3,2-de]quinazoline-2(3H)-
thione-10,13(9H,15H)-dione; and |
10 c) (9S)~9~ethyi-9—hydr01§y-l-p'entyI-IH,KZH—
pyrano[3”,47:6",7 jindolizino[1’,2:6,5]pyrido{4,3,2-de] quinazoline-2(3H)-
thione-10,13(9H,15H)-dicne.

Another embodiment of th§ present invention refers to compounds represented by
formula [1B], '

CH O

15 [1B]
wherein R, R% R® and R* are as defined in claim 1 and pharmaceutically acceptable salts

thereof. Preferred are compound of as defined above wherein R! is hydrogen or (C1-C8)
alkyl which is optionally substituted with one to three moieties independently selected
ﬁ:om the group consisting of (C1-C3) alkoxy, hydroxy, halogen, amino, mono-{C1-C3)
20  alkylamino, di-(C1-C3) alkylamino, (C3-C7) cycloalkyl, a heterocydlic ring and aryl in
which the aryl ring is optionally substituted with one to three moieties independently
selected from the group consisting of hydroxy, alkoxy and halogen; R* is hydrogen;
_ amino or (C1-C5) alkyl optionally substituted with one to three moieties independently
selected from the group consisting of (C1-C5) alkoxy, hydroxy, halogen, amino, mono-
25 (C1-C5) alkylamino, di-(C1-C5) alkylamino, (C3-C7) cycloalkyl, a heterocyclic ring and
- aryl; (C1-C5) alkylihio; (C1-C5) alkoxy; mono-{C1-C5) alkylamino; and di-(C1-C5)
alkylamino; R*is hydrogen or (C1-C3) alkyl; and R* is hydrogen. More preferred are
compound of formula [1B] as described above wherein R' is methyl, ethyl, n-propyl, 1-
methylethyl, n-butyl, 1,1-dimethylethyl, 2-methylpropyl, 2,2-dimethylpropyl, n-pentyl, 3-



10 c¢) (9S)-9-ethyl-9-hydroxy-I-pentyl-1H,12H pyrano [3",4":6',7' ] indolizino [ 1',2":6,5 ] pyrido [4,3,2-de]
quinazoline-2 (3H) - thione-10,13(9H,15H)-dione. Another embodiment of the present invention refers
to compounds represented by formula [1B], ~R2 NJN'R R3O NN 9O 151 B] OH 0 wherein R’,
R2, R3 dg A? as defined in claim 1 and pharmaceutically acceptable salts thereof. Preferred are
compoun flned above wherein R' is hydrogen or (C1-C8) aIkyI(V‘%ngP\ {4 8b(honally substituted
with one to three moieties independently selected. fsom the group consisting of (CI-C3) alkoxy,
hydroxy, halogen, amino, mono-(CI-C3) 20 alkylamino, di-(CI-C3) alkylamino, (C3-C7) cycloalkyl, a
heterocyclld’?ﬁﬁbYﬂ’h’dYér% thowichitebrasibrb e;hmﬁéllygthﬂmed Whhl@lh@iié -three moieties

independen&mnﬁam@ﬁmmm g&%@@%ﬁiﬁ»@ﬂlﬁf By ey ko &Z-iﬁ hydrogen;

amino or (CJ I tion bstitu h on nd selected from
thelgroup o r&%ﬁ Eyé?y(%ﬁl’&g a?l?(Hl L 5hédroig 5&&%%?%%%%%!%% ? ®fmino,
di-(CI-C5) aﬁﬁgﬂammdlew@e@r) éyzb@amyroay&sé%emhy@agmgnaﬁxﬂ at;zvi(@pm) alkylthio; (CI-C5)
alkoxy; mongdfekfzadBifiamingeant dht@bRinalky Eﬁgﬂ(m C3) alkyl; and R4

is hydroge ore are _compound.of form scrlbed veW in R" is methyl,
ethyl, n- profffyI Q{Mf;gﬁ@ %r)rf} J&i %Wg’lﬁaﬂg’ ﬂfﬁﬁi’ﬁ' yl, n-pentyl,

3 WO 03/043%21@@@@@@@3&@ dmnqﬁherlnwuam -hydnegey, casxdhwemydlﬁiwl n-heptyl, n-octyl,

benzyl, dpheﬁﬁﬁbéﬁx?-l PRI ; &Q%IEE%HJ@QJ#@EPQ )ﬁ léoég Mf?mr']no)riropgll
2- 2 thyl, 2- t ethyl, 2-(4- t 2-
-(pyridin-2- yl)e y &g;srlld yé)eayl drrgx%r- %Hg en yl, 2-(4-chlorophenyl)ethyl or
10 pyrano{3”,4”:6’,7’ mdohzmo{l’ 27:6,5]pyrido{4,3,2-de]quinazoline-

10,13(9H,15H)- dlone,

b) (95)-9-ethyl-9-hydroxy-1-[2-(4-morpholino)ethyl]-1H,12H-
pyrano[3”,47:6’,7’ lindolizino[1’,2”:6,5]pyrido{4,3,2-de]quinazoline-
10,13(9H,15H}dione hydrochloride;

15 ¢} (98)-9-ethyl-9-hydroxy-1-propyl-1H,12H-
pyrano{3”,4”:6°,7 Jindolizino[1°,2’:6,5]pyrido[4,3,2-de] quinazoline-
10,13(9H,15H)-dione;

d} (98)—1-benzy1-9-ed1y179-hydroxy~IH,IZH-
pyrano{S”A”:G:?’]indolizino[1:2’:6,5]py1'id0[4,3,2—de}quinazoline-

20 10,13(9H,15H)-dione;

e) - (95)-9-ethyl-9-hydroxy-1-phenethyl-1H,12H-

pyrano[3”,4™:6,7' lindolizino[1,2":6,5]pyrido [4 3 Z—de}qumazohne-
10,13(9H, ISH)—dlone,

f) (95)-2.9-diethyl-9- hydroxy-l—phenethyLIH,IZH-

25 pyrano[37,4:6,7 lindolizino[1)2":6,5}pyrido[4,3,2-de]quinazoline-
10,13(9H,15H)- dione;

g) (95)-9-ethyl-9-hydroxy-1-(3-phenylpropyl)-1H,12H-
pyrano[3”,47:6,7 |indolizino[1;2’:6,5]pyrido[4,3,2-de] quinazoline-
10,13(9H,15H)- dione;

30 h) (98)-9-ethyl-9-hydroxy-1-(3-methylbutyl)-1H,12H-
pyrano[3”,4™:6,7 indolizino{1]2°:6,5]pyrido[4,3,2-de] qumazohne—
10,13(9H,15H)- dione; :

i)  (98)-2.9-diethyl-9-hydroxy-1-(3-methylbutyl)-1H,12H-
pyrano[3”,4™:6,7 Jindolizino[1,2":6,5]pyrido[4, 3,2-de] quinazoline-

35 10,13(9H,15H)- dione;



(4-fluorophenyl)ethyl, 3-phenylpropyl; RZ is hydrogen, methyl, ethyl, propyl, s hydroxymethyl,
aminomethyl, (methylamino)methyl, (dimethylamino)methyl, chloromethyl, trifluoromethyl, phenyl,
2-pyridyl, methoxy, ethoxy, methylthio, ethylthio, methylamino, butylamino or dimethylamino; R3 is
hydrogen or methyl: and R4 is hydrogen. Preferred compound may be selected from the group
consisting g 8 é(} fgg) 1-butyl-9-ethyl-9-hydroxy-1H,12H 10 PCT/EP02/13216
pyrano[3",4":6',7"lindolizino[1',2":6,5]pyrido[4,3,2-dg]guinazoline- 10,13(9H,15H)-dione; b)
(9S)-9-ethyl-9-hydroxy-I-[2-(4-morpholino)ethyl]-1H,12H- pyrano[3",4":6',7'lindolizino
[1',2":6,5]pyrido[4,3,D- dqpﬂpmmmmmﬂ&ﬂn@dﬁ@ﬁmw@qm{m is C)

quinazolin e glﬁyfé?gxﬁ'?2*8"%?0%3‘%5{1“@9%*@3? Ieftis ol P 1220
pyrano[3",4" 6z7]|ndoI|21| f? 6‘134 3,2- de] qumazollne 20 10,13(9H,15H)-dione; €e)
(9S)-9-ethyl-9-hydrgxy- tﬁ)eﬁ L—ngg 456 7' ] indolizino [ 1; 2:6,5 ] pyrido [4,3,2-de]

guinazoline- 10 13(9H 15H) g 9 d| ydro henethyl-1H,12H= 25
pyrano[3",4" 67]mdoh2‘i’r¥5ﬂ %_T yfi ]3212’ ]éuﬁ’\gﬂm?gf é) §E§W‘I‘Sﬁ’}nﬁone 9)
(9S)-9-ethyl-9-hydroxy- MB—%{B&MH}}@%}&H 12H pyrano [3",4":6;7'] indolizino [ 1;2":6,5] pyrido
[4,3,2-de] quinazoline é |on qug' -9- thyI-9-hydroxy-l-(3-methylbutyl)-IH,12H-
pyrano[3",4":6;7"] in ohé%g %%?%‘# g%‘z} ine- 10,13(9H,15H)- dione; i)
(95)-2.9-diethyl-g-hydrmapeﬂnéh@mgdylmmH,z);&émt@@a&;w&]e]qmaz«hm—l; 26,5 ] pyrido
[4,3,2-de] quinazoline- 19,13(9H,15H)- dione;

10 m) (95)-9-ethyl-9-hydroxy-1-(2-methylpropyl)-1H,12H-
pyrano[3”,4”:6,7 Jindolizino{1’,2:6,5]pyrido{4,3,2-de] quinazoline-
10,13(9H,15H)- dione;

n) (95)-9-ethyl-1-hexyl-9-hydroxy-1H,12H-
pyrano[3”,4™:6’,7"lindolizino[1’,2°:6,5] pyrido[4,3,2-de] quinazoline-

15 10,13(9H,15H)- dione;

0) (95)-9-ethyl-9-hydroxy-1-pentyl-1H,12H-
pyrano[3”,47:6,7 lindolizino[1°,2:6,5] pyrido[4,3,2-de] quinazoline-
10,13(9H,15H)- dione;

p) (95)-1,9-diethyl-9-hydroxy-1H,12H-

20 pyrano[3”,47:6,7'lindolizino[1’,2":6,5] pyrido[4,3,2-de] quinazoline-
10,13(9H,15H)- dione;

@) (95)-9-ethyl-9-hydroxy-1-[2-(4-methoxyphenyl)ethyl]-1H,12H-
pyrano[37,47:6,7’ Jindolizino[1°,2:6,5] pyrido[4,3,2-de] quinazoline-
10,13{9H,15H)- dione;

25 1) (95)-1-[2-(4-chlorophenyl)ethyl]-9-ethyl-9-hydroxy-1H,12H-
pyrano[3”,4”:6’,7 lindolizino[1°,2":6,5]pyrido[4,3,2-de] quinazoline-
10,13(9H,15H)- dione;

s} (98)-9-ethyl-1-[2-(4-fluorophenyl)ethyl]-9-hydroxy-1H,12H-
pyra.r;o[3”,4”:6’,'7’]indoﬁzino[1’,2’:6,5]pyrid0[4,3,2-—de]quinazoline—

30 10,13(SH,15H)- dione;

t) (95)-9-ethyl-1-[2-(4-fluorophenyl)ethyl]-9-hydroxy-2-methyl-1H,12H-
pyrano[3”,4™:6",7"lindolizino[1’,2:6,5] pyrido[4,3,2-de] quinazoline-
10,13(9H,15H)- dione;



35 10,13(9H,15H)- dione; WO 03/045952 PCT/EP02/13216 -15 )
(9S)-2.9-diethyl-9-hydroxy-I-(2-methylpropyl)-1H,12H- pyrano [3",4":6;7'] indolizino [ 1;2":6,5]pyrido
[4,3,2-de] quinazoline- 10,13(9H,15H)- dione; k) (9S)-9-ethyl-I-heptyl-9-hydroxy-IH,12H 5

pyrano[ ndollzmo[l 2":6,5]pyrido[4,3,2-de]quinazoline- 10,13(9H,15H)- dione; 1)
(9S)-9- 3“1’ ﬁ-%y]cgisoxy l-methyl-IH,12H pyrano [ 3",4":6',7' ] indolizino [(’iCTéE%“g]}’ando [4, 3,2-de]

quinazoline- 10,13(9H,15H)- dione; 10 m) (9S)-9-ettyyl-9-hydroxy-I-(2-meth)lpropyl)-1H,12H pyrano

[3",4":6',7" ] indolizino [ I',2":6, 5 ] pyrido [4,3,2-de] quinazoline- 10,13(9H,15H)- dione; n)

(98)-9-ethy|-I-hexyI-@)h)(QMelhﬂi%thx&de{&hdétﬁyﬁt]iyk}dﬂijmﬂl 2':6,5]pyrido[4,3,2-de]

guinazoline- 15 10,13(9 I5| dje. yrano [3",4":6',7']
hyclieges %&%ﬁ)ﬁoﬁgﬂ W ) dlon gf&d@%ﬂ@

indolizino [ I,2":6,5] pyrido [4,3.2- de nazoline-'1
(9S)-1,9-diethyl-9-hydro¥y ﬁ?fi{ O 9P&ho[3",4":6' 7]|ndoI|2|no[| 2':6,5]pyrido[4,3,2-de]quinazoline-

10,13(9H,15H)- diore; q);@@(@ﬁmy,le y xyrletBstdo oy phigayfethyl]-1H,12H-
pyrano[3!,4":6',7"indolizin 5 %3 Zﬁ 4}? (9H,15H)- dione; 257)
(9S)-1- [25 (4- chlorophen%mhyl%g»é % (oS %I% r}agn%zféali* lizino [ I,2":6,5]pyrido
[4,3,2-de] quinazoline- i@;lﬁ@jﬂliﬁiﬁ)dldme s)
(9S)-9-ethyl--[2-(4-foraRNenyi GV 3 udsoX et 2 i3 methylbutyl)- 17,1201
pyrano[3”,4”:6’,7’]indolizino{1’,2’:6,5]py1ido[4,3,2-de]quinazoline—
10,13(9H,15H)- dione;

10 ) (95)-2,9-diethyl-9-hydroxy-1-(3-methylbutyl)-1H,12H-
pyrano(3”,47:6",7'Jindolizino[1’,2’:6,5]pyrido[4,3,2-de]quinazoline-
10,13(9H,15H)- dione;

y) (9RS)-9—eth)’1-9*hydrqu-4-meth)rl-1~penty1—1H,12H—
pyrano[3”,47:6",7]indolizino[1’,2’:6,5] pyrido[4,3,2-de] quinazoline-

15 10,13(9H,15H)- dione;

z)  (95)-9-ethyl-9-hydroxy-1-(2-hydroxyethyl)-1H,12H-
- pyrano[3”,4":6',7 lindolizino[¥’,2":6,5]pyrido{4,3,2-de] quinazoline-
10,13(9H,15H)- dione;

aa) (95)-9-ethyl-9- hyd:oxy—l ~(2-hydroxyethyl)-2-methyl-1H,12H-

20 . pyrano[3”,4”:6,7' lindolizino[ 1’,2":6,5)pyrido[4,3,2-de] quinazoline-

10,13(9H,15H)- dione;

bb) (98)-9—ethyl~9»hydro1§y—2-meth)d~1~pent)d—1H,12H-
pyrano[s”,4”:6’,7’]imiblizino[1’,2’:6,5]pyrido[4,3,2-de]quinazoiine—
10,13(9H,15H)- dione;

25 cc} (95)-2,9-diethyl-9-hydroxy-1-pentyl-1H,12H-
pyrano{3”4™:6',7’lindolizino[1’,2’:6,5) pyrido[4,3,2-de] quinazoline-
10,13(9H,15H)- dione; -

dd) (95)-9-ethyl-9-hydroxy-1-pentyl-2-propyl-1H,12H-
pyrano{3”,4™:6",7’lindolizino[1°,2:6,5] pyrido[4,3,2-de] quinazoline-

30 10,13(9H,15H)- dione; ‘

ee) (95)-9-ethyl-9-hydroxy-2-hydroxymethyl-1-pentyl-1H,12H-
pyrano[3”,47:6,7'Jindolizino[12":6,5] pyrido[4,3,2-de] quinazoline-
10,13(9H,15H)- dione;



pyrano [3",4":6',7'] indolizino [ 1',2":6,5] pyrido [4,3,2-de] quinazoline- 30 10,13(9H,15H)- dione; t)
(9S)-9-ethyl-1-[2-(4-fluorophenyl)ethyl]-9-hydroxy-2-methyl-1H,12H- pyrano [ 3",4":6',7'] indolizino |
1',2".6,5]pyrido [4,3,2-de] quinazoline- 10,13(9H,15H)- dione; WO 03/045952 PCT/EP02/13216 -16 u)

(9S)-9-e%lagfd}g§gpxy-l-(l-methylethyl)-1H,12H pyrano [_3",4":6', 7 |n§811;fz¢%) 1#%‘:6,5] pyrido [ 4,3,
2-de] quinazoline- 10,13(9H,15H)- dione; v) (9S)-1-(3,3-dimethylbutyl)-9-ethyl-9-hydroxy-1H,12H s
pyrano[3",4":6',7"lindolizino[1',2":6,5]pyrido[4,3,2-de}fuinazoline- 10,13(9H,15H)- dione; w)
(9S)-9-ethyl-9-hydroxy-2-methoxy-1-(3-methylbutyl)-1H,12H- pyrano [ 3",4":6', 7' ] indolizino [ 1',2":6, 5
] pyrido [ 4,3,2-de] ql?f%]a(zqéﬂ' sethil-Pbgdrorg - rhyssprermerhl- 1-(2-methylpropyl)-1H,12H-
(9S)-2,9-diethyl-9-hydropyrtA3t aTeshy]Pitydolitiand Pt B\ Riyelds 4,38, dd) quinazoline-

indolizino[l‘,2':6,5]pyridq[6lé,(%lgq]5%1r@g line- 10,13(9H,15H)- dione; y)
(9RS)-9-ethyl-9-hydroxy-4-méthyl-I-pentyl-TH,12H- pyrano[3",4";6',7'lindolizino[1',2";

6,5]pyrido[4,3,2-de] gglif&8dithethisotly dRH Ao diorthyt)1-(3-methylbutyl)-1H,12H-
(9S)-9-ethyl-9-hydroxy-lxg-sexyervkh d b5 BY. b 103 hlinslolizingl.1,2":6,5]pyrido
[4,3,2-de] quinazoline- | 1é{”§3%(9F 15H3-%dion_e; agg Eygaﬂ% 123, ﬁj%&%ﬁe
(95)-9-ethyl-9-hydroxy-I{BIR hHBBmethyl-1H,12H 20
pyranol3, 46’ 7lindljfesfla Zkoalaiinald.-Ssislapinagnios: At ) iene; bb)
(9S)-9-ethyl-9-hydroxy-2-met%)él,;l-p%;%si!glﬁi-l 12H-p ,[%gﬁ[ %LB:%]II};C] Hd} 2
olizino[l',2":6,5]pyrido[4, 3248 quha Iﬁ%-o%lfl A - 2-de]quinazoline-
10,13(9H,15H)- dione;

10 i} (95)-2-aminomethyl-9-ethyl-9-hydroxy-1-pentyl-1H,12H-
pyrano[3”,4”:6’,7’]in’dolizino[1’,2’:6,5]pyrido[4,3,2—de]quinazoline-
10,13(9H,15H)- dione;

in (98)-9-Ethy1—9—hydr_oxy~1-pentyi—2-n°iﬂuommethyl-lH,IZH-
pyrano[3”.4™:6,7 Jindelizino{1’,2:6,5] pyrido[4,3,2~de]quinazoline-

15 10,13(9H,15H)- dione;

Kk) (95)-9-ethyl-9-hydroxy-1-(3-methylbutyl)-2-methylthio- 1H,12H-

- pyranof37,47:6,7 lindolizinof1,2":6,5] pyrido[4,3,2-de]quinazoline-
10,13(SH,15H)- dione;

1) - (98)-9-ethyl-2-ethylthio-9-hydroxy-1-(3-methylbutyl)-1H,12H-

20 pyrano[3”,47:6,7 lindolizino{1}2:6,5]pyrido([4,3,2-de] quinazoline-
10,13(9H,15H)- dione;

mm)  (95)-2-(dimethylamino)-9-ethyl-9-hydroxy-1-(2-methylpropyl)- 1H,12H-
pyrano[3”,47:6)7 Jindolizino[132":6,5] pyrido[4,3,2-de] quinazoline-
10,13(9H,15H)-dione hydrochloride; and

25 nn} (95)-2-(butylamino)-9-ethyl-9-hydroxy-1-(3-methylbutyl)-1H,12H-

' pyrano[3”,47:6)7 Jindolizino{1,2":6,5] pyrido[4,3,2-de] quinazoline-
10,13(9H,15H)-dione hydrochloride,

More preferably the compounds may be selected from the group consisting of:
a) (95)-1-butyl-9-ethyl-9-hydroxy-1H,12H-
30 pyrano({3”,4”:6’,7 lindolizino[1’,2":6,5] pyrido[4,3,2-de] quinazoline-
10,13(9H,15H)-dione;
b) (95)-9-ethyl-9-hydroxy-1-phenethyl-1H,12H-
pyrano(3”,47:6,7 lindolizino[1}2":6,5] pyrido[4,3,2-de]quinazoline-
10,13(9H,15H)- dione;



25 cc) (9S)-2,9-diethyl-9-hydroxy-I-pentyl-1H,12H pyrano [3",4":6',7"]indolizino [ 1',2":6,5]pyrido
[4,3,2-de] quinazoline- 10,13(9H,15H)- dione; dd) (9S)-9-ethyl-9-hydroxy-I-pentyl-2-propyl-1H,12H
pyrano [3",4":6',7'] indolizino [ 1',2":6,5]pyrido [4,3,2-de] quinazoline- 30 10 13(9H,15H)- dione; ee)
(95)-9-ethyd- & oyshgxy-2-hydroxymethyl-l-pentyl-1H,12H- pyrano [ 3,4 ? | f Hl lizino[1s2:6,5]
pyrido [4,3,2-de] quinazoline- 10,13(9H,15H)- dione; WO 03/045952 P Y6 -17 ff)
(9S)-9-ethyl-9-hydroxy-2-hydroxymethyl-1-(2-methylpropyl)-1H,12H- pyrano[3",4":6;7'lindolizino[ I
2".6,5]pyrido[4,3,2-de] quinazoline- 10,13(9H,15H)- dione; gg)

(9S)-9-ethyl-9-hydrasly B h§ crdsnrdrirory ettty H IR R

pyrano[3",4": 67]mdonpmh@m@}syrmg@.gogpmw4 30.53{ b Bbkedione; hh)
(9S)-2-chloromethyl-9-gt ¥}ng€hl—%/ﬁ I-(3-methylbutyl)-IH,12H- pyrano [3",4":6',7" ] indolizino [ 1',2":6,5
] pyrido [4,3,2-de] quinaZol 3‘2(5 %SH) dione; 10 ii)

(99)-2- am|nomethyldga{%W—Qﬂﬁ&d&yﬂwﬂ&ﬁ%@ﬂr@ﬂmﬁﬁzp{:6;7']indo|izino[l;

2".6,5)py4ido[4,3,2-de] hing 10, . .
(9S)-9- Ethyl -9- hydrox;?— - en Irg)j[df uoromke%}gnl’—?flgoﬂ% hyrahs f&ﬂﬂg‘?‘f'ﬁﬁ%‘&?ﬁino[1',2':6,5]pyrido

[4,3,2-de] qumazollne- dlone kk)
(9S)-9-ethyl-9-hydrex ﬂﬁg@g{ BQ gﬁ:{lﬁI}ZH pyrano[3",4":6;7"indolizino[ 1;
2".6,5]pyrido[4,3,2- de]quma I,Ln(;-

ne; 11)
(9S)-9-ethyl-2- ethylth|8Y§aﬁ9 dﬁyq(% é?ﬁffm?ﬁ/ﬁ) %Zﬂd% BraalIaInazoERelindolizino[1;

2':6,5)pyrido[4,3,2-de]tikséeHlitEd)- dione;

10 f) (99)-9-ethyl-1-[2-(4-fluorophenyl)ethyl}-9-hydroxy-1H,12H-
pyrano[3”,4”:6’,7 lindolizino[1’,2":6,5] pyrido{4,3,2-de]quinazoline-
10,13(9H,15H)- dione;

g) (95)-1-(3,3-dimethylbutyl)-9-ethyl-9-hydroxy-1H,12H-
pyrano[3”,47:6",7 }indolizino[1’,2°:6,5] pyrido[4,3,2-de] quinazoline-

15 10,13(9H,15H)- dione;

h) (95)-9-ethyl-9-hydroxy-2-methyl-1-pentyl-1H,12H-
pyrano{3”,4™:6°,7'lindolizino[1’,2:6,5]pyrido{4,3,2-de]quinazoline-
10,13(9H,15H)- dione;

i) (98)-9-ethyi-9-hydroxy-2-hydroxymethyl-1-pentyl-1H,12H-

20 pyrano{3”,4”:6,7 lindolizino[1,2":6,5] pyrido[4,3,2-de] quinazoline-
10,13(9H,15H)-dione; and

j} (95)-2-aminomethyl-9-ethyl-9-hydroxy-1-pentyl-1H,12H-
pyrano[3”,47:6,7 lindolizino[1,2":6,5]pyrido[4,3,2-de] quinazoline-
10,13(9H,15H)-dione.

25 Furthermore, among the compounds of the formulae [1A] and [1B], those in which
the asymmetric carbon at position 9 has the S configuration are preferable from the aspect
of medicinal activity.

The invention also refers to pharmaceutical compositions comprising a compound as
described above as an active ingredient and a pharmacentically acceptable carrier,
30  especially those which are suitable for oral or parenteral administration.

- Further the invention relates to the use a compound as defined above for the
preparation of medicaments, especially for the treatment of cell proliferative disorders
and/or cancer, e.g. colorectal cancer, lung cancer, breast cancer, stomach cancer, cervical
cancer and bladder cancer. The invention also refers to a method for treating a cell



10,13(9H,15H)- dione; mm) (9S)-2-(dimethylamino)-9-ethyl-9-hydroxy-I-(2-methylpropyl)-1H,12H-
pyrano[3",4":6',7']indolizino[1;2":6,5]pyrido[4,3,2-de]quinazoline- 10,13(9H,15H)avieshydioachloride;
and 25 nn) (9S)-2-(butylamino)-9-ethyl-9-hydroxy-I-(3-methylbutyl)-1H,12H- pyrano [ 3",4":6;7" ]
indolizingyfyldgefiexd PYrido [4,3,2-de] quinazolin e- 10,13(9H,15I_—|)-_di0n?) _(}%{)%%%%Lde. More
preferably the compounds may be selected from the group consisting of a
(9S)-1-butyl-9-ethyl-9-hydroxy-1H,12H 30 -19-
pyrano[3",4":6',7'lindolizino[1',2":6,5]pyrido[4,3,2-de]quinazoline- 10,13(9H,15H)-dione; b)
(9S)-9-ethy | IFHiferasivg-dipprsieatbigl-dHcen opyrasiog sdmindstztihirdolipatioft in 2eedhqsoeitio [4,3,2-de]
(65)--cthy 0 b or s et BRI LAt e 1527 | ol Lt &1 pyid

-9-ethyl-9-hydroxy-I:(3:m utyl)-1H,12H pyrano [3",4":6;7' ].indoljzino [[1',2":6,5 | pyrido
143 2-d0] AR SR oG TP SAEo I THEP 8 S s RS SIS RBB L 12+ 5
pyrano[3",4 canceyithaestst irolaes 2sters ol dainier, 3 vie] aivar etid bladger 3g@kE 5H)- dione; e)
(9S)-9-ethyl-9-hydroxy-I-pentyl-1H,12H- pyrano[3",4":6',7"]indolizino[ 1',2":6,5]pyrido[4,3,2-de]
quinazoline- 10,1868 bl pndito @rdAdy 495)cBsefbyplddatiniluetophamd)el fotmathyzisoxy-1H,12H-
pyrano[3",4":6',7"indolizino[1',2":6,5]pyrido [4,3,2-de]quinazoline- 10,13(9H,15H)- dione; g)
(9S)-1-(3,3-dimethylbutyl)-9-ethyl-9-hydroxy-1K,12H pyrano
[3",4":6',7']indolizino[l',2':6,5]pyrido[4,3,2-dejcj@az,gline- 15 10,13(9H,15H)- dione;

HNT N7

- [2]
wherein R\, R, R* and X are as defined above, and R’ is (C1-C5) alkanoyl, which

comprises reacting a compound of the formula [3] or its salt,
1

NHQHN/R
R N o
J N
R N \ y
g O
OR’ O

[3]
10 wherein R\, R%, R* and R® are the same as defined above, with a compound of the formula

(4],

L?)]\LZ

[4]
wherein X is oxygen or sulfur, and L' and 1% are independently leaving group such as
halogen, (C1-C3)alkoxy optionally substituted by one to three halogen(s), phenyloxy
15 optionally substituted by nitro group, succinimidyloxy or imidazole;

in the presence of a base.

Another process of the invention refers to a process for producing a compound of
formula [5],



h) (9S)-9-ethyl-9-hydroxy-2-methyl-I-pentyl-1H,12H pyrano [ 3",4":6',7'] indolizino [ 1',2":6,5 ] pyrido
[4,3, 2-de] quinazoline- 10,13(9H,15H)- dione; i) 30 May 2006
(9S)-9-ethyl-9-hydroxy-2-hydroxymethyl-l-pentyl-1H,12H 20
pyrano[3",4":6 V%|ndolizino[152':6,5]pyrido[4,3,2-de]quinazo|ine- 10,13(9H,15H)-dione; and j)
(9S)-2- athfhiHtE I71-9-ethyl-9-hydroxy-I-pentyl-1H,12H- pyrano [ 3",4": @ GTEREN Mo [ 1;2:6,5 | pyrido
[4,3,2-de] quinazoline- 10,13(9H,15H)-dione. 25 Eughermore, among the compounds of the formulae
[IA) and [1B], those in which the asymmetric carbon at position 9 has the S configuration are
preferable from the aspect of medicinal activityz The invention also refers to pharmaceutical
compositions comprising a compound as des}?beﬁtabove as an active ingredient and a
pharmaceutically acceptable carrier, 30 esp®Cially those which are suitable for oral or parenteral
administration. Further the invention réfate &.Uuse a cogpound as defined above for the
preparation of medicaments, especially fo 5! ¥-gf cell proliferative disorders and/or cancer,
B - ‘ cancer, cervical cancer and bladder

PCT/EP02/13216 -19- proliferative disorder, e.g. cancer, epf rising administering to a patient in need
thereof a therapeutically effective amount of a (@mpound(ﬂ&:" @
especially useful for the treatment of solid tumdi's and cancers like colorectal cancer, lung cancer,

breast cancekentiorRadt dirost Réervittel ssarecardafinet|dlstrvey nahRels & Thes)nllentisd) also provide a
process forymeaueing A63TReHY QfpuniifoEde BNANRs N Ridsay ©

[3]
5 wherein RY, R?, R* and R are the same as defined above, with a compound of the formula
(61,

- 6]
wherein R? is as defined above; R is oxygen; sulfur; =(OR’), wherein R’ is (C1-C3) alkyl;
=NR® wherein R® is hydrogen, (C1-C3) alkyl, (C1-C3) alkanoyl, alkoxycarbonyl; =N*R°R*®

10 wherein R’ and R are independently (C1-C3) alkyl; or halogen; and L' is a leaving group
such as halogen, hydroxy, (C1-C3)alkoxy optionally substituted by one to three halogen(s),
phenyloxy optionally substituted by nitro group, succinimidyloxy, or imidazole.

The invention also refers to a process for producing a compound of formula [1] as
defined above or a pharmaceutically acceptable salt thereof,

Is



[2] ORS O wherein R’, R3, R4 and X are as defined above, and R5 is (CI-C5) allcanoyl, which
comprises reacting a compound of the formula [3] or its salt, NHZ HN'W N R ~ §9v£3] £088 O 10
wherein R', R3, R4 and RS are the same as defined above, with a compound of the formula [4], X
LLa [4] Oe(rgfi{r}LXis oxygen or sulfur, and Li and L2 are independently leaving group such as halogen,
(CI-C3)alkoky Optiohally substituted by one to three halogen(s), phenyl & BB Aally substituted by
nitro group, succinimidyloxy or imidazole; in the preggnce of a base. Another process. of the invention
refers to a process for producing a compound of formula [5], 30 May 2006 WO 03/045952
PCT/EP02/132i6:i2d; RRECN MR RAarasNeRdN1{bh QRAGHWbsHsIRR suBRcARF and R4 are the
same as defig&ﬁ%&%ﬁﬂgfﬁﬁlg&a(ﬁl],ca alkanoyl, which comprises reacting a compound of the
formula [3] or its salt,

oR' 0

[17
wherein Z, R}, R? and R* are as defined above; and R”is (C1-C5) alkanoyl,
5 to deacylation with a hydrazine or its derivative.

The invention comprises also those compounds prepared by a process as described
above and to the compounds compound of formula [1] for use as medicament, especially
in the treatment of cell proliferative disorders.

_ The following Scheme 1 describes the preparation of the hexacyclic compounds of
10  the formulae formula [1}, [1A] and [1B]. In the following Schemes 1, R}, B2, R®R*and X
denote the same as those of the hexacyclic compounds as described above.



NHZ HNIW R3\\O N R4'N O ORS O [3] 5 wherein R', R3, R4 and R5 are the same as defined
above, with a compound of the formula [6], R6 reAL' [6] wherein R2 is as defizedvaloy@odR6 is
oxygen; sulfur; =(OR)2 wherein R' is (CI-C3) alkyl; =NRs wherein Rs is hydrogen, (CI-C3) alkyl,
(CI-C3) %a&r?c}ll alkoxycarbonyl; =N+R9R10 10 wherein R9 and R10 are independently (CI-C3) alkyl;
or halogen: ahd %% a leaving group such as halogen, hydroxy, (Cl-C3¥4KEX)0ptnally substituted
by one to three halogen(s), phenyloxy optionally sybstituted by nitro group, succinimidyloxy, or
imidazole. The invention also refers to a process for producing a compound of formula [ 11 as defined
above or a pharmaceutically acceptable salt thereof, Z R3\\O RN O 15 [1] OH 0 30 May 2006 WO
03/045952 PCT/EP02/13216 -21- wherein Z, R1, R2, R3 and R4 are as defined in claim 1, which

comprises subjecting a compound of the formuladle £

{10} OAc O

stepFl step G

¢ [1A]

Starting compounds of the formula {7] are known compounds or can be prepared by
5 methods known in the art. For example, (205)-9-nitrocamptothecin 20-acetate is prepared
- according to the procedures reported by M. C. Wani et al. (J. Med. Chem. 1986, 29, 2358)



~1\\O NN [1,] ORS 0 wherein Z, R', Rz and R4 are as defined above; and R5 is (C1-C5) alkanoyl,
5 to deacylation with a hydrazine or its derivative. The invention comprises alsd hgse 28ffpounds
prepared by a process as described above and to the compounds compound of formula [1] for use as
medicanq,@ tm(;(ﬁggﬁially in the treatment of cell proliferative disorders. T&e f(}))‘l}lg,\{vizr} Scheme |
describes the preparation of the hexacyclic compounds of io the formulse Torruta ?1], [1A] and [1B]. In
the following Schemes 1, R', R2, R3 R4 and X denetg.the same as those of the hexacyclic :
compounds as described above. 30 May 2006 WO 03/045952 PCT/EP02113216 -22- Scheme 1 NO2

NO2 R3 3\ POPRENtEausiieOeteb (VEARBISRA)/ N* —-----—- >-010/0 OAc O ORc O rNO2 1
NO2HN'R 3R3 \\ O step CY\\N O step D NRa/N N -~ [9] OAg 1101 OAc O
RS 0 3 2
ot > 1. KNO,, H,S0, 4 )
\ 7 - R N \
O 2 AcCl, AcOH 7Y
[11] OHO 7] OACO

The reacting conditions of the above Steps A, B, C, D, E. F and G are briefly
described hereafter.

5 Step A: Oxidation ofa compound of the formula [7] to prepare a compound of the
formuta (8],

[8] QAcO

The oxidation of the above Step A is preferably carried out with a suitable oxidising
reagent in a suitable solvent. Suitable oxidising reagents are hydrogen peroxide such as
10 aqueous hydrogen peroxide and hydrogen peroxide-urea complex, percarboxylic acid such
as peracetic acid, perbenzoic acid or m-chloroperbenzoic acid as like, and suitable solvent
are acetic acid, tetrahydrofuran, chloroform, dichloromethane, as like. Typically, the
oxidation is conducted at the temperature between 0 to 100 °C for 1 to 10 hours.

Step B: Chlorination of 2 compound of the formula [8] to prepare a compound of the
15 formula [9],

NO, CI

19] QAcO

The chlorination of the above Step B is preferably carried out with a suitable
chlorinating reagent in a suitable solvent. Suitable chlorinating reagents are phosphoryl



NH2 HN'R HN~N'R1 R3O0 3\0O NstepERaN\RaN/N/O\O 131 OAc O 121 OAc O step Fj
jstep G R2 [IA] N)~'N'R'Ra 3\\ O step G N\[1B] /O [57 OAc 0 Starting compiiuntisy @it formula
[7] are known compounds or can be prepared by 5 methods known in the art. For example,

(208)-9-nitrocamgtothecin 20-acetate is prepared according to the procedures reported by M. C. Wani
etal. (J. MREEFER. 1086, 29, 2358) 30 May 2006 WO 03/045952 PCHYEBNS/13396 23 or by F. H.

Hausheer et al. (WO 9835940). NO2 R'\\O Ra\y©O. N:::>/O [11] OH 0 [7] OAc O The reacting
conditions of the above Steps A, B, C, D, E. F and G are briefly described hereafter. 5 Step A-

Oxidation of-bledfspthieryofitesiferomalsl Ehlac dersfikrectecompotiadibé tvithitremuteofay, NO2
dimethyl formamide as a catalyst or solvent. Suitable solvents are chloroform,
dichloromethane as like as well as N, N-dimethyiformamide as mentioned the above,

Typically, the reaction is conducted at the temperature 0 to 80 °C for 1 to 15 hours.

5 Step C: Addition of an amine R'-NH; to a compound of the formula [9] to prepare a
compound of the formula {10],

[10] OAcO

The addition of the above Step C is preferably carried out in a suitable organic
10 solvent such as methanol, ethanol, tetrahydrofuran, 1,4-dioxane, chloroform, N, N-
dimethyl formamide as like at the temperature from room temperature to 120 °C fora
period of 15 minutes to 1 day. |

Step D: Reduction of a compound of the formula [10] to prepare a compound of the
formula [3'],

5 (3] OAcO
The reaction of the above Step D is preferably carried out with a reducing reagent in

a suitable solvent in the presence of a suitable catalyst. Suitable reducing reagents are
molecular hydrogen, or hydrogen source such as cyclohexadiene, formic acid, ammonium
formate as like. Suitable solvents are e.g., methanol, ethanol, ethyl acetate, N,N-dimethyl

20 formamide, 1,4-dioxane, and water with or without inorganic or organic acid such as I to
10 N aqueous hydrochloric acid, sulfonic acid, phosphonic acid, nitric acid, acetic adid,
frifluoroacetic acid. Suitable catalysts are transition metals such as palladium, platinum,
nickel, and typically are 5 t010 % palladium on charcoal and platinum oxide. Typically the
reaction is conducted at the temperature 0 to 100 °C, at the pressure 1 to 100 atomsphere



31\\N O RaN O O 181 OAc 0 The oxidation of the above Step A is preferably carried out with a
suitable oxidising reagent in a suitable solvent. Suitable oxidising reagents are Hyjfeyéflseroxide
such as in aqueous hydrogen peroxide and hydrogen peroxide-urea complex, percarboxylic acid such
as peracgis arikoperbenzoic acid or m-chloroperbenzoic add as like, é olvent are acetic
acid, tetrahydrofuran, chloroform, dichloromethane, as like. Typically, the oxidation is conducted at the
temperature between 0 to 100 C for 1 to 10 hours,Step B: Chlorination of a compound of the formula
[8] to prepare a compound of the is formula [9), NO2 CI3\0 N Ra/N O (91 OAc 0 The chlorination

of the abO\{erSt&mBoiSwﬁﬁiﬁtﬁkﬁyd:ﬁﬂd?drﬁHwﬂHﬁo@ aﬂﬂ@m@pthﬁrmtﬂaﬁxée@gﬁaﬁ Blethspiifable solvent
Suitable CFH%IZ(I %gh [ﬁ PQS&ho%l:f‘Qe'\QngQHG Qaabp45 52 PCT/EP02/13216 24
ﬂl Iorl oxa ?afﬁ% \f n% wit

chloride, thion orl [smiéiér rea L Rmhe use O?SN N dimethyl
formam.deaage&%%t& %@ﬂ%lﬁé@%ﬁﬁ@bﬁh@#@ !éﬁréfﬂc%ﬁlmtememmméma% 45 like as well

as N, N-difethytasdhafmbmasmantiohgd the above. Typically, the reaction is conducted at the
temperature 0 to 80 C for 1 to 15 hours. 5 Step C: Addition of an amine R'-NH2 to a compound of the

formula; [OksiereRalQitn S?TRAHPSLAH OGRS WR% dNpound of formula [4],

%

L L

[4]
wherein L' and 1? are (opﬁonally dsﬁ‘erent) leaving groups, e.g. halogen, (C1-C3)alkoxy
optionally substituted by one to three halogen(s), phenyloxy optionally substituted by nitro
group, succinimidyloxy, or imidazole, fo prepare a compound of formula [2°],

[2] OAcO -
10

The reaction of the above Step E is preferably carried out with a suitable reagent of
the formula [7] and a suitable base in a suitable solvent. Suitable bases are typically
trialkylamine such as triethylamine and diisopropylethylamine, aromatic amine such as
pyridine and lutidines, and inorganic base such as sodium carbonate and sodium

15  bicarbonate. Suitable solvents are chloroform, dichloromethane, acetonitrile, 1,4-dioxane,
N,N-dimethyl formamide as like. The reaction is conducted typically at between ~20 to 100
OC for a period from 5 minutes to several days. Typical reagents of the formula [10] are
phosgene, diphosgene, triphosgene, thiophosgene, carbonyl diimidazole, thiocarbonyl
diimidazole, phenyl chloroformate, ethyl chloroformate, diphenyl carbonate and the like.



O Rg\NR &N O [101 OAc O The addition of the above Step C is preferably carried out in a suitable
organic 10 solvent such as methanol, ethanol, tetrahydrofuran,1,4-dioxane, chlgmfgaip 2bodN- dimethyl
formamide as like at the temperature from room temperature to 120 C for a period of 15 minutes to |
day. Ste ié%g%ggion of a compound of the formula [ 10] to prepare a compound of the formula [37],
NH2 HN_ I N R4 N O 15[3'1 OAc 0 The reaction of the abovE Bofiliglﬁreferably carried
out with a reducing reagent in a suitable solvent in jge presence of a suitable catalyst Suitable
reducing reagents are molecular hydrogen, or hydrogen source such as cyclohexadiene, formic acid,
ammonium fé¢mBitBeaastieoBuitabiowohadits frerely.| Hetithrolortand oéthyfacethids )\, N-dimethyl
20 formamide,1,4-dioxane, and water with or without inorganic or organic acid suchas 1to 10 N
aqueous hydrochloric acid, sulfonic acid, phosphonjgacid, nitric acid, acetic acid, frifluoroacetic acid.
Suitable catalysts are transition metals such as pallgdium, platinum, nickel, and typically are 5 tolO %
palladium on charcoal and platinum oxide. Typi uyﬁrh reaction is conducted at the temperature O to
100 C, at the pressure 1 to 100 atomsphere 30 May 2006 WO 03/045452 PCT/EP02/13216 -25- for a
time of 15 minutes to 1 day. The reaction of the St D is also achieved with elemental metal or
low-valent metal salt such as Zn, Fe, and SnC12 in a suitable solvent such as

wherein R is the same as defined above; R® is oxygen; sulfur; (OR”), in which R is (C1-
C5)alkyl; =NR® group in which R® is hydrogen, (C1-C5)alkyl, (C1-C5)alkanoyl or (C1-
5 C5)alkoxycarbonyl; =N'R’R' in which R? and R'° are independently (C1-C5)atkyl; or
halogen; and L is a leaving group, such as halegen, hydroxy, (C1-C3)alkoxy optionally
substituted by one to three halogen(s), phenyloxy optionally substituted by nitro group,
succinimidyloxy, or imidazole, to prepare a compound of the formula [5’],

5] OAcO

10 The reaction of the above Step F is preferably carried out with a suitable reagent of
the formula [6] and a suitable base or acid catalysts in a suitable solvent. Suitable bases are
typically trialkylamine bases such as triethylamine and diisopropylethylamine, aromatic
amine bases such as pyridine and lutidines, and inorganic bases such as sodium carbonate -
and sodium bicarbonate. Suitable acid catalysts are typically inorganic acids such as

15 hydrochloric acid, sulfonic acid and nitric acid, organic acids such as acetic acid,
triffuoroacetic acid, methanesulfonic acid and p-toluenesulfonic acid, and Lewis acid such
as boron trifluoride, titanium tetrachloride and tin tetrachloride as like. Suitable solvents
are chloroform, dichloromethane, acetonitrile, 1,4-dioxane, N,N-dimethyl formamide and

~ thelike. The reaction is conducted typically at between —20 to 100 °C for a period from 5
20 1minutes to several days.

Step G: Reaction (deacetylation) of a compound of the formula [2°] or [5°] with hydrazine
to prepare a hexacydlic compound of the formula [1A] or [1B]

The reaction of the above Step G is preferably carried out with hydrazine in a suitable
solvent and at suitable temperature. The suitable solvent are typically methanol, ethanol,



aqueous hydrochloric aid and methanolic hydrochloric add at the temperature 0 to 100 C for a period
of 15 minutes to 1 day. 5 Step E: Reaction of a compound of the formula [3'] withaMnaoagnd of
formula [4], x L1AL2 [4] wherein L' and L2 are (optionally different) leaving groups, e.g. halogen,
(CI-C3)a ignally substituted by one to three halogen(s), phenyloxy optionally substituted by
nitro gro'ﬁgf,%sgﬂo%g%rgl%midyloxy, or imidazole, to prepare a compound of fol?ﬁiﬁg)%‘ﬁ IN"'N'R1 Rs\\ O
N Ra~N/O [21 OAc 0 10 The reaction of the abgye Step E is preferably carried out with a suitable
reagent of the formula [7] and a suitable base in a suitable solvent. Suitable bases are typically
trialkylamine lsfalivas e iNydammithyl forehatingdp dipyddaylyidtiive, aabwwaticaalikin g eishd@®mpigridine and

lutidines, and.iRAIARIGHASA S HEHASSRIT §BPeNBLS BRARANMS icathaaale: Juifable solvents
are chloroform, dichloromethane, acetonitrile, 1,4-dioxane, N,N-dimethyl formamide as like. The

Typical Tongents AL T LTo] e e el Pl e RO L0 e, carbory
diimidazole, #Higeatiyshiroammampaand hehby ernseotes Hattatethin &&Mﬁﬂaﬁé}%ﬁenyl&arbonate
and the like. B fliyn2Q08chaa 03 1045 852 ENIGAN3 ARl mboSter €5)Brastemfracompound of
the formula @1‘%}&%@?&?& Bgiso sflﬁ}ggr;fﬁ[,nﬂd Izian[?h“ Ee%cﬁéz élé'same as those of the hexacyclic

compounds of the formula [1B]; R is (C1-C5)alkyl; and R*? and R*® are independently

hydrogen or (C1-C5)alkyl. |

Scheme 2

10

The reacting conditions of the above Steps H, I and J are also briefly described
hereafter.



[6] wherein R2 is the same as defined above; R6 is oxygen; sulfur, (OR7)2 in which R7 is (Cl-
C5)alkyl; =NRs group in which Rs is hydrogen, (CI-C5)alkyl, (CI-C5)alkanoyl or €IMay 2006
C5)alkoxycarbonyl; =N' R9RIO in which R9 and R1 are independently (C1-C5)alkyl; or halogen; and L'
is a leavi %agﬂggéuch as halogen, hydroxy, (C1-C3)alkoxy optionally substituted by one to three
halogen(gq,)p enyloxy optionally substituted by nitro group, succinimidyPISWPBF’ frﬁi'(fazole, to prepare
a compound of the formula [5'], R2 N:kN_R' Rs\.\\244 O R'N O [5] OAc 0 10 The reaction of the
above Step F is preferably carried out with a suitable reagent of the formula [6] and a suitable base or
add catalyst8tip Sstikilseosodfesorapitaslofths ésamda (Pfivatly analkylatingedgast® suchesns
triethylaming andpdisRpeemdethylaming), aromatic amine bases such as pyridine and lutidines, and
inorganic bases such as sodium carbonate and sodium bicarbonate. Suitable add catalysts are
typically inorganic acids such as is hydrochloric a¢id, sulfonic add and nitric acid, organic acids such
as acetic acid, trifluoroacetic add, methanesulfonic add and p-toluenesulfonic add, and Lewis acid
such as boron trifluoride, titanium tetrachlor tin tetrachloride as like. Suitable solvents are
chloroform, dichloromethane, acetonitge, 1,4-digkane, N,N-dimethyl formamide and the like. The
reaction is conducted typically at betwee 6 T8 C\for 2period from 5 20 minutes to several days.
Step G. Reaction (deacetylation) of ag A

hexacyclic compound of the formula [IA] o

methanol, ethanol, 30 May 2006 WO 03/045952 PCT/EP 0TE8216 -27-
_ [12] OAcO

- The alkylation of the above Step H is preferably carried out with a suitable alkylating
5 reagentin a suitable solvent. Suitable alkylating reagents are alkyl halide, alkyl sulfonate
and dialkyl sulfate such as alkyl iodide, alkyl bromide, alkyl p-toluenesulfonate, alkyl
mathanesulfonate and dialkyl sulfate, as like, The suitable solvents are tetrahydrofuran,
- chloroform, dichloromethane and the like. Typically, the reaction is conducted at the
temperature between 0 to 100 °C for 0.1 to 10 hours.

10 Step I Oxidation of a compound of the formula [12] to prepare 2 compound of the

formula {13},
R0
I«
N7 N’R
RS
X O
N
R N 4
4 0O
[13] OAcO

The oxidation of the above Step I is preferably carried out with a suitable oxidising
~_ reagent in a suitable solvent. Suitable oxidising reagents are peroxide such as Aaqueous
15 hydrogen peroxide and hydrogen peroxide-urea complex, percarboxylic acid such as
 peracetic acid, perbenzoic acid or m-chloroperbenzoic acid, and persulfate such as
OXONE®(DuPont, U.S.A.), and suitable solvents are acetic acid, tetrahydrofuran,
chloroform, dichloromethane, and the like. Typically, the reaction is conducted at the
temperature between 0 to 100 9C for 1 to 10 hours.



1,4-dixane, N,N-dimethylformamide, dimethylsulfoxide and water as like. The reaction is conducted
typically at between -20 to 100 C for a period from 5 miutes to several days. Furtféh#iordMexacyclic
compounds of the formula [1B] can be prepared alternatively from a compound [2] by processes

illustrated iy 4hg,fQliowing Scheme 2. In 5 the following Schemes 2, R2 % 1-C5)alkylthio amino,
mono-(Cl-CS)a?Icyémino or di (C1-C5)alkylamino; Xis sulfur; R', R3 ang %P ezﬁlg)féﬁthe same as those

of the hexacyclic compounds of the formula [IB]; R"4¢ (CI-C5)alkyl; and R12 and R13 are
independently hydrogen or (CI-C5)alkyl. Scheme 2n R'NN.R HNN4 R (\\ N O step HR\\ N O step
16 R4 N Rs /Step [Reddiffen-ofgrpapiner{1ht Omeda BB TRR oo oonRd2s] of tie RaNK [NER R4 4 0

step J R (\\ N Bré{RRt BlBsunl o8 d Mrthidr [N '2R13 0 [13] OACO [14] OAcO 10 The reacting
conditions of the above Steps H, | and J are also briefly described hereafter. 30 May 2006 WO

03/045952 PCTIEP02/13216

[14] OAcO

The reaction of the above Step J is preferably carried out with a suitable amine
5 HNR“R" in a suitable solvent. Suitable amines HNR' R are ammmonia, primary amines
and secondary amines, preferably mono- and di-(C1-C5)alkylamines such as mono- and
dimethylamine, mono- and diethylamine, mono- and dipropylamine and mono- and
ibutylamine and the like. The reaction is carried out in a suitable solvent such as acetic
acid, tetrahydrofuran, chloroform, dichloromethane as like. Typically, the reaction is
10 conducted at the temperature between 0 to 100 °C for 1 to 10 hours.

The hexacyclic compounds of the present invention can optionally be converted into
a form of physiologically acceptable salt, e.g., a salt of an alkali metal or alkali earth metal,
by using a hydroxide of these metals; or when such a compound is a basic compound such
as that possessing an amino group or the like, may be converted into an inorganic or
15  organic salt using an inorganic acid such as hydrochloric acid, sulfuric acid, phosphoric
acid, or the like, or an organic acid such as formic acid, acetic acid, methanesulfonic acid or
the like.

The manufacture of the pharmaceutically acceptable acid addition salts of the
hexacyclic compounds of the formula {1] can be carried out by treating a free base of the
20" hexacyclic compound of the formula [1] with an acid in a per se conventional procedure
. for the salt formation. Examples of therapeutically acceptable acids useful in the above
process are inorganic acids (e.g. hydrochloric acid, hydrobromic acid, phosphoric acid,
nitric acid, sul_ﬁlric acid) and organic acids (e. g. oxalic acid, acetic acid, formic acid, .
. trifluoroacetic acid, maleic acid, succinic acid, fumaric acid, tartaric acid, citric acid,
25  salicylic acid, sorbic acid, lactic acid, methanesulfonic acid). Moreover, the hexacyclic.
compounds of the formula [1] can be converted into the hydrates or solvates and their salts
by various methods known to those skilled in the art. |



-28- Step H: Alkylation of a compound of the formula [2'] with an allcylating reagent to prepare a
compound of the formula [121, ~91 O R3N R N/ O [121 OAc O The alkylatiors0oivilag 200ve Step H is
preferably carried out with a suitable alkylating 5 reagent in a suitable solvent. Suitable alkylating

reagents‘%e %!)5 I95r12alide, alkyl sulfonate and dialkyl sulfate such as alkyl iodide, alkyl bromide, allcyl
p-toluenesulfonate alkyl mathanesulfonate and diallcyl sulfate, as like FERERRERIE solvents are
tetrahydrofuran, chloroform, dichloromethane and #e like. Typically, the reaction is conducted at the
temperature between 0 to 100 C for 0.1 to 10 hours. 10 Step I: Oxidation of a compound of the formula
[121 to prepare aBorhpouydiot tepdondsdat]iE3irdRinOinNeition 3re MsEuNdD tHd BleDMedPoFhe oxidation
of the ahove.gign. Wecarafagbin e el sulable Qs lgnISRIGILIn Atitae solvent.
Suitable oxg_ésélcr%? reagents are peroxide such as aqueous Is hydrogen peroxide an ygrogen

peroxide-ur e Rt s dicmenisiPs tha st parekmacern b enserondingr
m-chloroperpearaviceatict] emdpsisotiatéhizhalampriedd QiR uheptubdSAlfaathbuiiable solvents

are aceti¢ agich feiraydrofiy ag@ég%gwéghloromethane, and the like. Typically, the reaction is
conducted at the "temperature between 0 to 100 C for 1 to 10 hours. 30 May 2006 WO 03/045952

PCT/E P02/132161‘he hexacyclic compounds of the present invention are effective at inhibiting or
preventing the growth of tumors in premalignant and malignant cells and are useful for the
treatment of carcinomas forming solid tumors, especially of colorectal cancer, lung cancer,
breast cancer, stomach cancer, cervical cancer and bladder cancer. The hexacyclic

10 compbunds of the present invention can be used to treat such tumors, to retard the

development of such tumors, and to prevent the increase in number of tumors.

The anti-cancer therapeutic activity of the hexacyclic compounds of this invention
may be demonstrated by various standard in vitro assays. Such assays described below and
in the examples are known to indicate anticancer activity and are assays for cancer

15 therapeutics. The hexacyclic compounds of the present invention have the structure
depicted in formula {1], and anticancer activity as determined by any standard assay,
especially assays for apoptosis. The hexacyclic compounds of this invention are particularly
effective to induce apoptosis in carcinoma cells, causing the death of the cell. Thus the
hexacydlic compounds of this invention are the desired activities if the compounds cause

20 carcinoma cells to die when the cells are exposed to the hexacyclic compounds of this
invention. Carcinoma cells for assays (for example breast, lung, colorectal, etc.) are readily
obtained from cells depositories such as the American Type Culture Collection (ATCC) or
may be isolated by skilled persons from cancer patients. The type of cancer against which
the hexacyclic compounds of this invention are most active is determined by the type of

25  cells used in the assays.

Carcinoma cells, grown in culture, may be incubated with a specific compound and
changes in cells viability may be determined for example, by dyes which selectively stain
dead cells or by optical density (Q.D.) measurement. If more than 10% of cells have died,

the coﬁapound is active in inducing apoptosis. The compounds may not directly kill the
30 cells (cellular toxicity) but may modulate certain intra~ or extracellular events which result
in apoptosis. The anticancer activity of the compounds of this invention may also be
determined by assays that access the effects of compounds on cells growth and
differentiation. Cell growth inhibition may be determined by adding the compound in
question to carcinoma cells in culture with dyes or radioactive precursors, and determining
35 by microscopic cell counting, scintillation counting, or O.D. measurement whether the



-29- Step J: Addition of an amine of the formula HNR12R13 to a compound of the formula [13] to
prepare a compound of the formula [ 14], R\ Rfa N'N'RIR3 0 R4 N 0 [14] OAc O The reaction of the
above Step j is preferably carried out with a suitable amine 5 HNR12R13 in a suitable solvent Suitable

amines HMN®RAZR8Bare ammonia, primary amines and secondary amingsgpigfgiaply mono- and
di-(C1-C5)alkylamines such as mono- and dimethylamine, mono- and diethylamine, mono- and
dipropylamine and mono- and dibutylamine and thé’like. The reaction is carried out in a suitable

solvent such as aceti id, tetrahydrofuran, chloroform, dichlqromethanpe as like.. Typically, the
reaction is 10 %%1?1) u%%gegg a?'%ﬁén eerf%ﬁéga;b ﬁrrpe@| éz\?v:é)gr??)“tgefﬁd%ofg% T’t‘g%eﬁ fio lFg.llla%él‘i’{exacyclic
compounds dffespesienttinbeshirsn sdibipdiendthasewonvedicrégiode forhadhp Hysiplogically
?ncgt?l)stéglrew&hwﬁlv?gci a .com ou?ﬁiiis?g basiclcg! m 01.51 r?c? gﬂ h Etﬂe@i%i?ﬁ%%%; Zeriip or
the like, may%?eaé%sn\%ﬁgaulﬁ o'an w?odrag?ﬁgj%ﬁa %é’ g?ﬁ&?ﬁ@fﬁ??ﬂ% i #ﬁ%&ﬁﬁl’é%ﬁﬂe tas
hydrochl&riciadit-8@ellicaaciadipttos phdificrentidtion, thie MRE (witrahlor detricaisken3 UEH G% farmic acid,
acetic acid, metenesvierigraddon.thaikend. H@@M%H%%@M%Mm@ﬂﬂéﬁﬁﬂy acceptable add
e

addition salts of the hexacyclic compounds of the formula [ I ] can be carried out by treating a free
base of the Hg‘(acyclic compound of the formula [1] with an acid in a per se conventional procedure
for the salt formation, Examples of therapeutically acceptable acids useful in the above process are

inorganic adds (e/rRraliberRBrRRslY AaToRoraTsiet riten sdlsmsqd sarle sypension ofulfuric acid)
and organic teins ¢ellgraiabicuddted ectiicaddyfomial deidvel Husseagsic atdn pRlefigagid, succinic
acid, fupari artanc agid gitric.add, 25 salicylic.add, sorbjg agid, lactic aci thanesulfonic
acid). More&%g%ﬁ%ﬁ%ig%ay%ﬁg b6 COIBbIEAE a{% CiGs aays tﬁ ?gxdld oéifsgfelﬁl} e

degree of cell growth in a monolayer was measured by using WST-8 (Dojindo, Japan). ICs,

values of drugs against tumor cells were calculated as the concentration of drug yielding

50% OD of the control growth. The results are shown in the following Table 1.

The anti-tumor activities of hexacyclic compounds of the formula [1A] and [1B]

15 against in vitro growth of human tumor cell lines, HCT116 and DLD-1 of colorectal cancer
{(CRC) and QG56 and NCI-H460 of non small cell lung cancer (NSCLC) are summarized
in Table 1. These cell lines are commercially available via the American Type Culture
Collection (ATTC).

In Table 1,

20 - Compound A denotes (95)-9-ethyl-9-hydroxy-1-phenethyl-1H,12H-
pyrano[3”,4™:677 lindolizino[1°2":6,5] pyrido[4,3,2-de]quinazoline-
2,10,13(3H,9H,15H)-trione.

Compound B denotes (95)-9-ethyl-9-hydroxy-1-pentyl-1H,12H-
pyrano[3”,4™:6°,7 ]indolizino{1’,2":6,5] pyrido[4,3,2-de] quinazoline-10,13(9H, 15H)-dione,

25 Compound D denotes (95)-9-ethyl-9-hydroxy-1-(3-methylbutyl)-2(3H)-thioxo-1H,12H-
pyrano{3”,4™:6",7 lindolizino[1’,2":6,5] pyrido[4,3,2-de]quinazoline-
10,13(9H,15H)-dione.

Compound E denotes (95)-9-ethyl-9-hydroxy-2-methyl-1-pentyl-1H,12H-
pyrano[3”,4™:6’,7 Jindolizino[1’,2:6,5] pyrido[4,3,2-de]quinazoline-
30 10,13(9H,15H)-dione.



compounds of the formula [ 11 can be converted into the hydrates or solvates and their salts by
various methods known to those skilled in the art. 30 May 2006 WO 03/045952 PCT/EP02/13216 -30-
The hexacyclic compounds of the present invention are useful for the treatment of cancer.
Accordirwlyn%esgigsent invention comprises the use of the above cor:Founds for the manufacture of
medicaments Tor the treatment of cancer and the corresponding pharnt&détkBarédmpositions which
comprise a hexacyclic compound as defined abovefp and a pharmaceutically acceptable carrier. The
hexacyclic compounds of the present invention are effective at inhibiting or preventing the growth of

tumors in pré&PRRNEAE R etR(GAkAtaterisSahrlerandirtoy thahiichhertbfibargnomas forming
solid tumors, especially @fiopiospaia [Ganes 7 HIG BRI 12 6 eRSHEa98 S g@ﬁﬁ%ﬁ%gr, cervical
0% oft 3ht invehtion can be used to

cancer and bladder cagggé.@ﬁﬁ%a%gic 1o compounds of thé present in
treat such tumors, to retard'the” development of such tumors, and to prevent the increase in number of

tumors. The antj.cancer therapeutic activity of the hexacyclic compounds of this invention may be
demonstratesz\Pb \%‘?8{@ gtﬁ%ﬁ%i&ﬂ@?ﬁﬁ’%@a@m assays described below and in the examples
are known to indicate anticancer activity and are assays for cancer 15 therapeutics. The hexacyclic
compoufds of the present invention have the striighlgé depicted in formula [1), and anticancer activity
as determined by any standard assay, especially assays for apoptosis. The hexacyclic compounds of
this invention are particularly efja;ﬁhtﬁdm:m%mgtgg%@%rgma cells, causing the death of the
cell. Thus the hexacyclic compounds of this invention are the desired activities if the compounds
cause 20 carcingmaettstodiewhen-the be:[rarc exposeg-te-the-hexaeyelic-compounds of this

invention. Carcioma CeR88f aska BxampRldPehist, [lun@€dforeqtd @dliede readily obtained
from cells deposjtaries such as the A 'Q:an yp ure| CONEEHEH (AT@@ mdy be isolated by
skilled persons ffofd@apcengatignts. Te typg of cancer againsywhich | the hgxacyclic compounds of
this invention ar¢ MOSE active js getermiredby the-type-of 25cells-tuseg-n-the-assays. Carcinoma
cells, grown in CJItureIfl%Oéiy?g incubafel with a spécific cd mpo@r?d and 7.0

Compound D 5.1 15 17 i0
Compound E 45 15 15 78
Compound F 3.1 12 74 48
SN-38 6.9 53 27 21
(Reference)

For clinical use, the hexaqydfc compounds of the formula [1], then" prodrugs, or salt
forms thereof and the like can be administered alone, but will generally be administered in
10 pharmaceutical admixture formulated as appropriate to the particular use and purpose
desired, by miing excipient, binding agent, lubricant, disintegrating agent, coating
material, emulsifier, suspending agent, solvent, stabilizer, absorption enhancer and/or
ointment base. The admixture can be used for oral, injectable, rectal or topical
administration.

15 In more detail, as mentioned earlier, medicaments containing a compound of the
formula [1] or its prodrug are also an object of the present invention, as is a process for the
. magufactme of such medicaments, whose process comprises bringing one or more
compounds of the formula [1] and, if desired, one or more other therapeutically valuable
substances into a galenical administration form.



changes in cells viability may be determined for example, by dyes which selectively stain dead cells or
by optical density (O.D.) measurement If more than 10% of cells have died, the3® PRGis active in
inducing apoptosis. The compounds may not directly kill the 30 cells (cellular toxicity) but may

modulateyepsaliséntra- or extracellular events which result in apoptosispgpﬁmggﬂ@cer activity of the
compounds of this invention may also be determined by assays that access the effects of compounds
on cells growth and differentiation. Cell growth inhi#tion maybe determined by adding the compound

in question to carcinoma cells in culture with dyes or radioactive precursors, and determining 35 by
microscopic cell %&ﬁﬁk@}%ﬂﬂ%mm%@q}dmm@%ﬂmmm Wtho3/045952

PCT/EPO02/ 132 {3ilewsahesbhbkis hagdactaad et soatelhgnincihationslations, dihtsamber of cells

has not incrgased..aeowt Hﬁﬁﬁ . [nhibit d.the gompo IS regard . having therapeutic
activity. Similarly,gt.%e"gir%{)%rtlon g%él%s%%#?gve g%gr%%egﬂgf’e%ﬁate %%e%rg addition of a test
compound rfBPBEEEES RMEN PP RisBtRcatsthdas Qe phoasRg AE BRAa5H FEEHBSESSIATHL-60 cells, an

indicatorsof diffetienstatiqrritddly,(fufrehlupléaismpahjsahble lofmiensmore cells have differentiated, then
the compound is regarded as having therapeutic activity. Antiproliferative activity assay was carried

out as follows. A pisgle sHepeRsiaN PLUIEALSRIS MR nacHlaled o ihe.seral e d.a6-well
mlcrotestpla%%.aTh n the testp(l%te éo was Incubated in th O/iz CO2 ambience at 3YC for 4 days (2 -

3x 103 cellsATEAN HHETRARISPELP GRETHM: HYSPHASHE: ity RPN T-8 (Dojindo,
Japan). |IC5hertliresgehiirogerggadrstipionts (phiisoaverattaliyiategtasdherdentdhatides of drug yielding
- 50% OD of thesntighganihy: Infeieshlizars: shaauinieplipuing bk ot gl tumor activities
of hexacyclic compounds of the formula [1A] and [1B] 15 agalnst in vitro row.t%_ of human tumor cell
lines, H@/Tlit%r al’glﬁﬁ‘ﬁﬁ&‘rsggﬁﬁgétﬁ%% tesdy b el Saigis s fortshall cell lung
cancer (NS&#E yeligdatinmenjzelds inchalel &l exhhgde eghdibe siseweaesmiasciathi-solallable via the

ooy ooty L& HE: e RERILAES 1Rl b o RRAHAE £ 5P BiSever be the
Y case that noy exgipient is Xeedeci at all for soft gelatine capsules. For the preparation of

solutions and syrups, excipients which may be used include for example water, polyols,

15  saccharose, invert sugar and glucose. For injectable solutions, excipients which may be
used include for example water, alcohols, polyols, glycerine, and vegetable oils. Por
suppositories, and local or percutaneous application, excipients which may be used include
for example natural or hardened oils, waxes, fats and semi-solid or liquid polyols.

- The pharmaceutical compositions may also contain preserving agents, solubilising
20  agents, stabilising agents, wetting agents, emulsifiers, sweeteners, colorants, odorants, salts
for the variation of osmotic pressure, buffers, coating agents or antioxidants. They may
also contain other therapeutically valuable agents.

In summary, a pharmaceutical formulation for oral administration may be granule,
tablet, sugar coated tablet, capsule, pill, suspension or emulsion, which for parenteral -

25  injection, for example, intravenously, intramuscularly or subcutaneously, may be used in
the form of a sterile aqueous solution which may contain other substances, for example,
salts or glucose to make the solution isotonic. The anti-tumor agent can also be

) administered in the form of 2 suppository or pessary, or they may be applied topically in
~ the form of a lotion, solution, cream, ointment or dusting powder.

30 The daily dosage level of the hexacyclic compounds of the present invention is from 5
to 2,000 mg/m” when administered by either the oral or parenteral route. Thus tablets or
capsules can contain from 5 mg to 1,000 mg of active compound for single administration
or two or more at a time as appropriate. In any event the actual dosage can be weight and
response of the particular patient.



pyrano [ 3",4":6;7' ] indolizino [ 1'}2":6, 5 ] pyrido [4,3,2-de] quinazoline- 2,10,13 (3H,9H,15H)-trione.
Compound B denotes 19S)-9-ethyl-9-hydroxy-I-pentyl-1H,12H pyrano [ 3",4":6', 30| ieloliom® [ 1',2:6,5
] pyrido [ 4,3,2-de] quinazoline-10,13 (9H,15H)-dione.- 25 Compound D denotes
(9S)-9-ethyl-9-hydroxy-I-(3-methylbutyl)-2(3H)-thioxo-1H,12H- pyrano [ 3",4":6',7' ] indolizino [ 1',2".6,5
] pyrido [ ,g,%fage/ﬁgaﬁinazoline- 10,13(9H,15H)-dione. Compound E den&fegkr02/13216
(95)-9-ethyl-9-hydroxy-2-methyl-I-pentyl-1H,12H- pyano [3",4":6",7' | indolizino [ 1',2":6,5] pyrido
[4,3,2-de] quinazoline- 30 10,13 (9H,15H)-dione. WO 03/045952 PCTIEP02/13216 -32 Compound F
dedn (ljtes (9[8)-9-etﬁ%@ﬁyﬂiogya@ihybsdﬂymethﬂhdﬁ&mm&ﬂi@dw&sgdﬂ the prepyAanm btk 6 ,7' ]
indolizino [ 1pe; | < inazaline- 15H)-dione., SN- enotes
7-ethyl-10-h3}&?@ gﬁyﬁﬁﬁﬁ%ﬂ%e 1 Ar?t%ﬁ'g% |?‘(§réa?t:d\;|/’grgc%\§if§/‘t5ns%%til s;{lnenslﬂyjpéompound
HCT116 DIDX1CES - ﬁ%"(ﬁo'(CRC) (CRC) (NSCLC) (NSCLC) Compound A1.9117.16.5
Compound B 6.1 23 7.7 7.0 Compound D 5.1 1517 10 Compound E 4.5 1515 7.9 Compound F 3.1
12 7.4 4.8 SN-38 6.9 53 27 21 (Reference) For clinical use, the hexacyclic compounds of the formula
[1], their prodrugs, or salt forms thereof and the like can be administered alone, but will generally be
administered in 10 pharmaceutical admixture formulated as appropriate to the particular use and
purpose desired, by mixing excipient, binding agent, lubricant, disintegrating agent, coating



material, emulsifier, suspending agent, solvent, stabilizer, absorption enhancer and/or ointment base.
The admixture can be used for oral, injectable, rectal or topical administration. EliMmor@@tetail, as
mentioned earlier, medicaments containing a compound of the formula [ 1] or its prodrug are also an
object of% a%%%gsm invention, as is a process for the manufacture of such medicaments, whose
process compnses’bringing one or more compounds of the formula [ 1}’8?(&?’%8%%@ one or more
other therapeutically valuable substances into a galgnical administration form. 30 May 2006 WO
03/045952 PCT/EP02/13216 -33- The pharmaceutical compositions maybe administered orally, for
example in the form of tablets, coated tablets, gkage@sard or soft gelatine capsules, solutions,
emulsions or suspensions. Administration can also be carried out rectally, for example using
suppositories; locally or percutaneously, for example using ointments, creams, gels or 5 solutions; or
parenterally, for example using injectable solutions. For the preparation of tablets, coated tablets,
dragees or hard gelatine capsules, the hex&g%é%i&g%%lig s of the present invention may be
admixed with pharmaceutically inert, inorganic or organlcpexcipients (pharmaceutically acceptable

carriers). Examples of syitable.excipj r tablets, dragees or hard gelatine capsules include
lactose, maize 10 starct?%elp %?\?é’tﬁ/%@@#%ﬁ&ﬁﬁ%%ﬁq s%%?%%@ﬁ?%?‘é’gl@fﬁ%ﬁ Suitable excipients
for use with soft gglatine les include for example vegetable oils, waxes, fats, semi-solid or liquid
polyols etd.; accoré%@élﬁiﬁ IR e&&i@@'ﬂf@%ﬁmﬁm@vﬁl% hat no
excipient is nétded) andipétrssivingdtetio 5dapgLld montherarapdudtiothofoRmlotiokGeand syrups,
exciplents WhiG RS BRI (ORI A RENRIS R SARBPIR eolByErsugar and

ed inclu p

glucose. For injectable solutjons, excipients which maybe u e for example water, alcohols,
polyols, glyc A'&% W&&%&B&%}&?W&%ﬁ%&@fdﬁé&%ﬁ%&ﬁ#ﬁ%@%@%ﬁ%sne*ation,
excipients wHRRShdpbmabgebindittenistotheain P18. haiys 89%) hesdefedldissalidxes, fats and semi-solid
or liquid polyols. The pharmaceutical compositions may also contain preserving agents, solubilising

20 agentg, stabiliSHNAGR RIS OWELNS ms@myﬂﬁh&?f% PYEGIRATS. ARIRANIR, AFNRBISsSalts
3H), 5.28 (s, 2H), 5.4 (5, 2H), 6.56 (s, 1H), 7.37 (5, 1H), 7.94 (d, ] = 8.9 Hz, 1H), 8.35 (d, ]
= 8.9 Hz, 1H), 8.53 (s, 1H): MS (ES) m/z 408 (M*+1).

(20RS)-10-Methyl-9-nitrocamptothecin (15.9 mg, 0.039 mmol) was suspended in
acetic acid (2 ml) and acetyl chloride (0.4 mi) was added to the suspension. After stirring at
15 70 °C for 1.5 hr., methanol was added to the mixture in an ice-bath. The residue obtained
by concentration of the mixture was purified by silica gel column chromatography
(dichloromethane/acetone = 30/ 15.-10/ 1} to give the product (11.4 mg, 65%) as a colorless
solid.

'H NMR (270 MHz) 8 (CDCls) 0.9 (t, ] = 7.6 Hz, 3H), 2.02-2.39 (m, 5H), 2.62 (s,
20 3H),531 (s, 2H), 541 (d,] = 17.5Hz, 1H), 5.68 (d, ] = 17.5 Hz, 1H), 7.21 (s, 1H), 7.74 (d, ]
=8.9 Hz, 1H),8.28 (d,] = 8.9 Hz, 1H), 8.33 (5, 1H): MS (ES) m/z 450 (M*+1).

Reference Example 2.1
Preparation of (203)-9-:3itrocamptoﬂmcin—N—oxide 20-acetate

25 To a solution of 9-nitrocamptothecin 20-acetate (8.62 g, 19.8 mmol) in
triffuoroacetic acid (65 ml) was added urea-hydrogen peroxide (3.11 g, 33.1 mmol) at
room temperature. After stirring for 4 hr. at room temperature, the Me was
concentrated under reduce pressure to approximately a half volume and poured into an
ice-water mixture. The generated precipitate was collected by filtration, washed with

- 30 distilled water, and dried in vacuo to obtain the titled compound (8.35 g, 93% yield).



for the variation of osmotic pressure, buffers, coating agents or antioxidants. They may also contain
other therapeutically valuable agents. In summary, a pharmaceutical formulatiorfavieya? @tiministration
maybe granule, tablet, sugar coated tablet, capsule, pill, suspension or emulsion, which for parenteral
25 inject] 8,05954§3<§mple, intravenously, intramuscularly or subcutaneously, may be used in the form
of a sterile ‘aqueous solution which may contain other substances, for eXEMBraZ Yaks or glucose to
make the solution isotonic. The anti-tumor agent cajxalso be administered in the form of a suppository
or pessary, or they may be applied topically in the form of a lotion, solution, cream, ointment or

?ustirég po;vder. 38 Rtpémd@m ﬂﬂ%@ﬁ@(‘@@@l&?ﬁdb@ ﬁ@mﬁygﬁ@zfc%pg@dgglf(mgmgﬁeﬁ {g%/lention is
rom5 to 2, e inis y. ejther t ral_or parenteral route, Thus tablets or
capsules cagﬁ d%?ﬁ%%é]ﬁ%?% ﬂzost%gr%& etvd &mﬁd@ﬁﬁ’rgﬁgf?g&n“&tﬁaﬁ@n or two or
more at a tiddals s proyr a8 itniahy Befm I b idddd bsabeEar He; Msight 488) 463ponse of the
particular paiigrt 30 May 2006 WO 03/045952 PCT/EP02/13216 -34- The following examples
illustrate the preferred methods for the preparation of the hexacyclic compounds of the present
inventions, which are not intended to limit the scope of the invention thereto. 30 May 2006 WO
03/045952 PCT/EP02/13216 -35- EXAMPLES Reference Example 1 Preparation of

(20RS)-10-methyl-9-nitrocamptothecin 20p3¢e £.44059)-30-Methylcamptothecin (18.1mg, 0.05
mmol) was dissolved in sulfuric acid (0.2 m ee%%%%potasgg%ﬁ%nitrate (6.1 mg, 0.06 mmol) was added to

the solution. After ﬁtérriar%%j:[‘ozg gf E?%E‘f%m n:}%g]@g[g}%%% a%ﬂgﬁtggglxtur axs1 (%?iged into water and

extracted with dichloromethane. The‘organic fayer was concen tHted On CHifeEs pressure to give
* (20RS)-10-methyjyd: i oca RSOl (£ S A2 TS 300 hecin 20-

acetate of Reference Example 1 according to a manner analogous to those of Reference
10 Example2.1.

"H NMR (270 MHz) § (CDCl;) 0.97 (t, ] = 7.4 Hz, 3H), 2.03-2.38 (m, 5H), 2.61 (s,
3H), 5.31 (s, 2H), 538 (d, ] = 17.4 Hz, 1H), 5.64 (d, ] = 17.4 Hz, 1H), 7.74 (s, 1H), 7.77 (d,
J=9.1Hz, 1H),7.93 (s, 1H), 8.84 (d, ] = 9.1 Hz, 1H); MS (ES) m/z 466 (M*+1).

15 Reference Example 3.1
Preparation of (20S5)-7-chloro-$-nitrocamptothecin 20-acetate

‘To a solution of (205)-9-nitrocamptothecin-N-oxide 20-acetate (10.88 g, 24.1 mmol)
of Reference Example 2.1 in N,N-dimethylformamide (196 ml) was added oxalyl chloride
(4.2 ml, 48.2 mmol) at 0 °C, and the mixture was stirred at 15 °C for 3 hr. The mixture was
20 poured into ice-water (500 ml), and extracted with ethyl acetate (500 ml x 1, 250 ml x 2).
The organic layer was dried over anhydrous sodium sulfate, and concentrated under
reduced pressure. The residue was puriﬁéd by silica gel column chromatography (ethﬁ
acetate/hexane = 1/1) to give the titled compound (5.54 g, 49%) as a yellow solid.

"H NMR (270 MHz) 8 (CDCls) 0.99 (t, ] = 7.6 Hz, 3H), 2.07-2.33 (m, 2H), 2.23 (s,
25 3H),5.33 (s, 2H), 541 (d, ] = 17.8 Hz, 1H), 5.69 (d, ] = 17.8 Hz, 1}H), 7.20 (s, 1H), 7.87-
7.95 (m, 2H), 8.44 (dd, J = 2.3 and 7.6 Hz, 1H); MS m/z (ES) 470 (M*+1).



10 'H NMR (270MHz) 8 (DMSO-d6) 0.88 (t, j = 7.3 Hz, 3H),1.75-2.00 (m, 2H), 2.57 (s, 3H), 5.28 (s,
2H), 5.44 (s, 2H), 6.56 (s, 1H), 7.37 (s, 1H), 7.94 (d, j = 8.9 Hz, 1H), 8.35 (d, J 38Ma32004), 8.53 (s,
111): MS (ES) m/z 408 (M++1). (20RS)-10-Methyl-9-nitrocamptothecin (15.9 mg, 0.039 mmol) was

suspend@ghigs@csiic acid (2 ml) and acetyl chloride (0.4 ml) was addedpt& gﬂz %%nsion. After
stirring at 15 70 C for 1.5 hr., methanol was added to the mixture in an ice-bath. The residue obtained

by concentration of the mixture was purified by silied7gel column chromatography
(dichloromethane/acetone = 30/1;10/1) to give the product (11.4 mg, 65%) as a colorless solid. 'H
NMR (270 MHz) 8 (CDC13) 0.99 (t, J = 7.QéfbteRt 2312339 (M, 5H), 2.62 (s, 20 3H), 531 (s, 2H),
5.41 (d,j=17.5Hz, 111),5.68 (d, J 17.5 Hz, 111), 7.21 (s, 1H), 7.74 (d,j] =8.9 H7,1H),8.28 (d, | =

8.9 H7, 111), 8.33 Prepdrh)io SEEORINZ ABGHEMo-rlieREScIRAS R RN Raparation of

(20S)-9-nitrocamptothecin-N-oxide 20-acetate 25 To a solution of 9-nitrocamptothecin 20-acetate
(8.62 g, 19.8 mmahiindiifiuarancatinasitdGRmN20Rs addadyra-Rydogenarede. Bidd 9 33.1
mmol) at ro%pa'&%[gt%%@g{:e. Aftqéxstiréin%%?r 4 hr, at room temperature, the mixture was concentrated
under reduce pressure to approximataly & %ﬁf?ﬁﬂ%g’&mﬁr pagustoitesiafer mixture. The
generatetl pRééiprraeixemprlofideted by filtration, washed with 30 distilled water, and dried in vacuo to
obtain the titled compound (8.35 g, 93% yield). 30 May 2006 WO 03/045952 PCT/EP02/13216 -36- 'H

e A e O abs o
.J=17. . = : .f=7.6and 7.8 Hz, 11-1), 8.67 (s,
1H), 9.16 (d%ﬁ’ %ﬂ‘?ﬁ%ﬁ%ﬁé@? 5:95%2739%@3%%‘15} R e?é(?%égékgrﬂ%?é’é.%jﬂgﬁ tion of
(20RS)-10-mEh§Ientibedriidthed$- NzokHih MS- €S e 4hidCdmpound was prepared from
(20RS)-10-methyl-9-nitrocamptothecin 20-

10 Reference Example 4.1
Preparation of (205)-9-nitro-7-(pentylamino)camptothecin 20-acetate

To a suspension of (ZGS)-7—chloro—9—nitrommptothecin 20-acetate (2.58 g, 5.49
mmot) of Reference Example 3.1 in 1,4-dioxane (29 ml) was added n-amylamine (2.55 ml,
21.96 mmol) and the mixture was stirred at 80 °C for 2 hr, followed by concentration
15 under reduced pressure. The resulting residue was purified by silica gel column
chromatography (dichloromethane/acetone = 30/1-20/1) to give the titled compound
(1.80 g, 63%) as a brown oil.

" NMR (270 MHz) § (CDCl;) 0.86-1.01 (m, 6H), 1.22-1.59 (m, 4H), 1.60-1.78 (m,
2H), 2.03-2.37 (m, 5H), 3.57-3.68 (m, 2H), 5.02 (br, 1H), 5.40 (4, ] = 17.2 Hz, 1H), 5.47 (s,
20 2H),5.67 (d,]=17.2 Hz, 1H), 7.13 (s, 1H), 7.66 (dd, ] = 2.0, 7.9 Hz, 1H), 7.71 (t, ] = 7.9
Hz, 1H), 8.23 (dd, ] = 2.0, 7.9 Hz, 1H); MS (ES) m/z 521 (M"+1).

Reference Example 4.2
Preparation of (208)-9-nitro-7-[2-(morpholinyljethylamino]camptothecin 20-acetate

25 This compound was prepared from (205)-7-chloro-9-nitrocamptothecin 20-acetate
of Reference Example 3.1 and 4-(2-aminoethyl)morpholine according to a manner
analogous to those of Reference Example 4.1.

"H NMR (400 MHz) 8 (CDCl5) 0.99 (t, ] =7.6 Hz, 3H), 2.12-2.18 (m, 2H), 2.22 (s,
3H), 2.25-2.30 (m, 1H), 2.56 (m, 4H), 2.71 (t, ] = 5.6 Hz, 2H), 3.74-3.78 (m, 2H), 3.84 (,]



acetate of Reference Example 1 according to a manner analogous to those of Reference 10 Example
2.1.'H NMR (270 MHz) 8 (CDC13) 0.97 (t, j = 7.4 Hz, 3H), 2.03-2.38 (m, 5H), 2 81N&y 3b)65.31 (s,
2H), 5.38 (d, j=17.4 Hz, IH), 5.64 (d, j = 17.4 Hz, IH), 7.74 (s, 11-1), 7.77 (d, J =9.1 Hz, 1H), 7.93 (s,
1H), 8.84 (d, | = 9.1 Hz, 1H); MS (ES) m/z 466 (M'+1). 15 Reference Example 3.1 Preparation of
(20S)-7- o?%pééﬁ?ﬁocamptothecin 20-acetate To a solution of (20S)-9-FFdedipithecin-N-oxide
20-acetate (10.88 g, 24.1 mmol) of Reference Examyple 2.1 in NN-dimethylformamide (196 ml) was
added oxalyl chloride (4.2 ml, 48.2 mmol) at 0 C, and the mixture was stirred at 15 C for 3 hr. The

mixture was 2@ pdimedihto4e édwiatar7 (GBI, miY) Bubedi beteslant) Bhys acethie<(p99 1My x 1, 250 ml x
2). The orgayig laygrwas-dred-nverant Wy, sulfat trated u reduced
pressure. T%W%%%ﬁ%ﬁﬁmggﬁﬁw ézgro{%%?g]rg%?&ggy?ﬁé{ge gge%exane =1/1)
to give the ti BE2%9 ¥ as a yellow solid. 'H NMR (270 MHz) 8 (CDCI3) 0.99 (t, j =
7.6 Hz, 3H), 2.07-2.33 (m, 2H), 2.23 (s, 25 3H), 5.33 (s, 2H), 5.41 (d, J = 17.8 Hz, 1H), 5.69 (d, J =17.8
Hz, IH), 7.20 (s, IH), 7.87- 7.95 (m, 2H), 8.44 (dd, j = 23 and 7.6 Hz, 1H); MS m/z (ES) 470 (M++l). 30
May 2006 WO 03/045952 PCT/EP02/13216 -37- Reference Example 3.2 Preparation of
(20RS)-7*chloro-10-methyl-9-nitrocamptotheiersze Besnple 4his compound was prepared from
(20RS)-10-methyl-9-nitrocamptothecin-N-oxide 20-acetate of Reference Example 2.2 according to a
manner anafygBaR o HRI$A0813-Hefdimethyring s @ athino R 1(BAG Mirin) B (RRCRXERS (t, | = 7.4
Hz, 3H), 2.02-2.36 (m, 5H), 2.55 (s, 3H), 5.30 (s, 2H), 5.40 (d, j = 17.5 Hz, 1H), 5.68 (d, j = 17.5 Hz,
1H), 7.17 (s, IH), Piscnpound Gabprephtydginn((R05)=78chlbta; Lnitr MGt Gheoia AB4cdidter1). 10

Reference EpgreletLERiapn aton o N R B A:MING - ' in 20-acetate To a
suspension of a(!%goslzs-zéc Ic%reo(;?f{ré'gr%ﬁgj’rqg totg?gh%zgaéﬁ&%z.%&’%%%m% AP

10 'H NMR (270 MHz) § (CDCls) 0.97 (t, ] = 7.5 Hz, 3H), 1.82-1.88 (m, 2H). 2.07-2.32
(m, 2H), 2.18 (s, 3H), 2.22 (s, 6H), 2.47 (t, ] = 5.7 Hz, 2H), 3.79-3.84 (m, 2H), 5.40 (d, ] =
17.2 Hz, 1H), 5.50 (s, 2H), 5.60 (d, ] = 17.2 Hz, 1H), 7.09 (brt, 1H), 7.13 (s, 1H), 7.67 (dd,
J=762nd 8.6 Hz, 1H), 7.83 (dd, ] = dd, T = 1.3 and 7.6 Hz, 1H), 820 (dd, ] = 1.3 and 8.6
Hz, 1H); MS (ES) m/z 536 (M'+1).

i5
Reference Example 4.4
Preparation of (205)-9-nitro-7-(propylamino)camptothecin 20-acetate

This compound was prepare;fi from (208)-7-chloro-9-nitrocamptothecin 20-acetate
of Reference Example 3.1 and propylamine according to a2 manner analogous to those of
20 Reference Example 4.1.

'H NMR (270 MHz) § (CDCls) 0.97 (t, ] = 7.6 Hz, 3H), 1.07 (t, ] = 7.2 Hz, 3H), 1.67-
1.80 (m, 2H), 2.12-2.30 (m, 2H), 2.22 (s, 3H), 3.58-3.66 (m, 2H), 5.04 (brs, 1H), 5.40 (d,
=17.2 Hz, 1H), 546 (s, 2H), 5.67 (d, ] = 17.2 Hz, 1H), 7.14 (s, 1H), 7.64-7.74 (m, 2H),
8.23 (dd, J = 1.3 and 7.9 Hz, 1H); MS (ES) m/z 493 (M*+1)



mmol) of Reference Example 3.1 in 1,4-dioxane (29 ml) was added n-amylamine (2.55 ml, 21.96
mmol) and the mixture was stirred at 80 C for 2 hr, followed by concentration 150Adey ?é)(%ced
pressure. The resulting residue was purified by silica gel column chromatography
(dichlorogthagigéacetone = 30/1-2011) to give the titled compound (1. §$§9%P%§’ s a brown oil. 'H
NMR (270 MHz) 8 (CDCI3) 0.86-1.01 (m, 6H),1.22-1.59 (m, 4H), 1.60-1 , 2.03-2.37 (m,
511), 3.57-3.68 (m, 2H), 5.02 (br,1H), 5.40 (d, j = B2-Hz, 1H), 5.47 (s, 20
2H),5.67(d,J=17.2Hz,IH),7.13(s,1H),7.66(dd,J=2.0,7.9 Hz,1H),7.71(t,J=7.9 Hz, 1H), 8.23 (dd, j = 2.0,
7.9 Hz, 111); MS (ES) m/z 521 (M++1). Ré¥¥eteane Exanyhei4.2 Preparation of
(20S)-9-nitro-7-[2-(morpholinyl)ethylamino]camptothecin 20-acetate 25 This compound was prepared

from (20S)-7-cbloro-9-hitpacaunpioflizash 26.aciaien GOREIRICARE SKNI0-Bcdtaad

4-(2-aminoethyl)morpholine according to a manner analogous to those of Reference Example 4.1. 'H
NMR (400 MH2) EYGGHHRARBnls brefabot o {208 2Rl R beshopioffiocl b 222 30 (M
111), 2.56 (m gfl—%rZ 71%@1526 %2%*!? .74-3.78 %I—ggb 3.84(t,J3 t20 6 WO 03/045952
PCT/EP0211§ i ) it R RS 2t8.4Hz, 111),
5.66 (d, j= 1eferenpe Eﬁanplq@l(s 11-1), 7.67-7.73 (m, 2H), 8.20 (dd, J = 2 4 and 8.0 Hz, 1H); MS
(ES) m/z 564(Mt+1). 5 Reference Example 4.3 Preparation of

(20S)-7-[3-(dimetPfiBih @5 64y (AEi0]-9-nitrocamptothecin 20-acetate This compound was
prepared from (20S)-7-cbloro-9-nitrocamptothecin 20-acetate of Reference Example 3.1 and
N,N-dimethyl 1,3-diaminopropane according to a manner analogous to those of Reference Example
4.1.10 'H NMR (270 MHz) S (CDC13) 0.97 (t, J = 7.5 Hz, 3H),1.82-1.88 (m, 2H). 2.07-2.32 (m, 2H),
2.18 (s, 3H), 2.22 (s, 6H), 2.47 (t, ] = 5.7 HefeieycSEAAmpdd4(e, 2H), 5.40 (d, j = 17.2 Hz, 1H), 5.50 (s,
211), 5.60 (d, j = 17.2 Hz, 1H), 7.09 (brt,1H), 7.13 (s, 1H), 7.67 (dd, J=7.6and

8.6Hz,IH),7.83(dd, Jpgigatadod 205 9 zuiteh)- B @A thylhdans @iptothecin 20-acetate

10 This compound was prepared from (208)-7-chloro-9-nitrocamptothecin 20-acetate
of Reference Example 3.1 and phenethylamine according to a manner analogous to those
of Reference Example 4.1.

"H NMR (400 MHz) § (CDCl;) 0.97 (t, J = 7.4 Hz, 3H), 2.10-2.30 (m, 2H), 2.22 (s,
3H), 3.00 (t, ] = 6.6 Hz, 2H), 3.94 (m, 2H), 4.93 {m, 1H), 5.40 (d, } = 17.0 Hz, 1H), 5.46 (s,
15 2H),5.67(d,] =17.0 Hz, 1H), 7.12 (5, 1H), 7.25-7.33 (0, 3H), 7.36-7.39 (m, 2H), 7.66-7.71
(m, 2H), 8.21 (dd, J = 3.0 and 7.4 Hz, 1H); MS (ES) m/z 555 (M*+1).

‘Reference Example 4.7
Preparation of (205)-9-nitro-7-(3-phenylpropylamino)camptothecin 20-acetate

20 This compound was prepared from (20S)-7 -chloro-9-nitrocamptothecin 20-acetate
of Reference Example 3.1 and 3-phenylpropylamine according to a manner analogous to
those of Reference Example 4.1.

*H NMR (270 MHz) § (CDCls) 0.97 (t, ] = 7.4 Hz, 3H), 2.02 (m, 2H), 2.10-2.29 (m,
2H), 2.21 (s, 3H), 2.78 (t, J = 7.4 Hz, 2H), 3.65 (m, 2H), 5.05 (m, 1H), 5.39 (s, 2H), 5.39 (d,
25 J=17.3 Hz, 1H),5.67 (d,] = 17.3 Hz, 1H), 7.13 (s, 1H), 7.20-7.34 ([, 5H), 7.65-7.75 (m,
2H), 8.24 (dd, J = 2.3 and 7.9 Hz, 1H); MS (ES) m/z 569 (M*+1).



Hz, Ill); MS (ES) m/z 536 (M++1). 15 Reference Example 4.4 Preparation of
(20S)-9-nitro-7-(propylamino)camptothecin 20-acetate This compound was prer&daff @m0
(20S)-7-chloro-9-nitrocamptothecin 20-acetate of Reference Example 3.1 and propylamine according
toa man%rjs 4aslo ous to those of 20 Reference Example 4.1. 'H NMR (270 MHz) 8 (CDC13) 0.97 (t,
j=7.61173" E’) 107 (¢, j = 7.2 Hz, 3H),1.67- 1.80 (m, 2H), 2.12-2.30 (FCHEROYI34s, 3H), 3.58-3.66
(m, 2H), 5.04 (brs,1H), 5.40 (d, j = 17.2 Hz, 111), 546 (s, 211), 5.67 (d, j = 17.2 H7, 111), 7.14 (s,
1H), 7.64-7.74 (m, 2H), 8.23 (dd, j = 1.3 and 7.9 Hz, Ill); MS (ES) m/z 493 (M++1) 25 30 May 2006
WO 03/045952 PCT/EP02/13216 -39- RePfermedtizumple 4% Preparation of
(20S)-7-benzylamino-9-nitrocamptothecin 20-acetate This compound was prepared from

(20S)-7-chloroR3epitreanmft(2BSednBoctfralpyridiRofel prk el miacjoienpcbhadbrnaeamine according
to a manner analogous to those of 5 Reference Example 4.1. MS (ES) m/z 541 (M++1). Reference
Example 4.6 Prejariadompé¢aa$pOpnipracd-fphe (bl aohkejcompiothepin@ocacaialeedie T his
compound was -7/»ChlQro-9-nj othecin 20-acetate of Reference Example
3.1 and pheneﬁgl%ggnﬁi%g(%g}%(?hqg%ogg Q%%ﬁﬁg@%%ﬁ%g% o5 g? R ear‘lelﬁ%reagaégﬁ?ﬁse 4.1.IH
NMR (40D Mﬁ% (tg MSEFFIPIe 414 Hz, 3H), 2.10-2.30 (M, 2H), 2.22 (s, 3H), 3.00 (t, f = 6.6 Hz,
2H), 3.94 (m, 2H), 4.93 (m, 1H), 5.40 (d, j = 17.0 Hz, 111), 5.46 (s, 1s 2H), 5.67 (d, J =17.0 Hz, IH),
7.12 (s,1H), 7.25-F1 3848, (3H) M1z 5/(GD (s), @7) (7166 774 1z, GH) 22108 32 (@ol2i3y, 3.8248d 7.4 Hz, 1H);

MS (ES) m/2g3p3 (¥l Referenes BRPIAN; 6.40 (4,1 = 17.2 Hy, 1), 5.52 (s, 2H), 5.68 (d,

J=17.2 Hz, 1H), 6.88 (m, 1H), 7.13 (s, 1H), 7.19 (0], 2H), 7.63-7.78 (m, 3H), 8.20 (dd, J =
1.3 and 8.3 Hz, 1H), 8.61 (dd, J = 1.8 and 5.8 Hz, 1H); MS (ES) m/z 556 (M*+1).

10

Reference Example 4.9
- Preparation of (208)-9-nitro-7-[2-(pyridin-3-yl)ethylamino]camptothecin 20-acetate

This compound was prepared from (205)-7-chloro-9-nitrocamptothecin 20-acetate
of Reference Example 3.1 and 3-(2-aminoethyl)pyridine according to a manner analogous
15  to those of Reference Example 4.1.

"H NMR (270 MHz) § (CDCL) 0.97 (t, ] = 7.4 Hz, 3H), 2.09-2.32 (m, 2H), 2.22 (s,
3H),3.02{t,]= 6.8 Hz, 2H), 3.94 (m, 2H), 4.96 (m, 1H),5.39 (d,J = 17.3 Hz, 1H), 5.46 (s,
- 2H),5.67(d,]=17.3 Hz, 1H), 7.13 (s, 1H), 7.32 (dd, ] = 4.8 and 7.4 Hz, 1H), 7.60-7.74
(m, 3H), 8.24 (dd, J = 2.0 and 7.6 Hz, 1H), 8.50-8.58 (m, 2H); MS (ES) m/z 556 (M'+1).

- 20
Reference Example 4.10
Preparation of (205)-7-(3-methylbutylamino)-9-nitrocamptothecin 20-acetate

This compound was prepared from (208 )-7-chloro-9-nitrocamptothecin 20-acetate

" of Reference Example 3.1 and isoamylamine according to 2 manner analogous to those of
25 Reference Example 4.1.

"H NMR (270 MHz) § (CDCl) 097 (t, ] = 7.6 Hz, 3H), 0.99 (d, ] = 6.6 Hz, 6H), 1.55
(m, 2H), 1.74 (m, 1H), 2.10-2.30 (m, 2H), 2.22 (s, 3H), 3.66 (dt, ] = 5.0 and 7.1 Hz, 2H),
4.98 (m, 1H), 540 (d, ] = 17.2 Hz, 1H), 5.49 (s, 2H), 5.68 (d, ] = 17.2 Hz, 1H), 7.14 (s, 1H),
7.65-7.75 (m, 2H), 8.24(d, ] = 6.9 Hz, 1H) ; MS (ES) m/z 521 (M*+1).



Preparation of (20S)-9-nitro-7-(3-phenylpropylamino)camptothecin 20-acetate 20 This compound was
prepared from (20S)-7-chloro-9-nitrocamptothecin 20-acetate of Reference Ex 6@3
3-phenylpropylamine according to a manner analogous to those of Reference Example 4. 1 H NMR

(270 MHZ) $of6eR6xb3) 0.97 (t, | = 7.4 Hz, 3H), 2.02 (m, 2H), 2.10-2.29 (Pery 2Rl (S 3H), 2.78 (1, |
= 7.4 Hz, 2H), 3.65 (m, 2H), 5.05 (m, 1H), 5.39 (s, 2H), 5.39 (d, 25 J = 17.3 Hz, 11-1), 5.67 (d, j = 17.3

Hz, 1H), 7.13 (s, IH), 7.20-7.34 (0, 5H), 7.65-7.75 (M] 2H), 8.24 (dd, J = 2.3 and 7.9 Hz, 1H); MS (ES)
m/z 569 (M++1). 30 May 2006 WO 03/045952 PCT/EP02/13216 -40- Reference Example 4.8
Preparation of (20S)-9-nitro-7-[2-(pyridin-2-yl)ethylamino]camptothecin 20-acetate This compound
was prepared from (20S)-7-chloro-9-nitrocamptothecin 20-acetate of Reference Example 3.1 and
2-(2-aminoethyl)pyridine according to a mgﬁﬁé‘?{’ﬁﬁgﬁ?@%ﬁ%‘i@b those of Reference Example 4.1. 'H
NMR (270 MHz) S (CDCI3) 0.97 (t, @7 4 Hz, 3H), 2.10-2.32 (m, 2H), 2.22 (s, 3H), 3.16 (t, j = 5.9 Ha,

2H), 4.09 (m, 2H), 5.4Brparation of (S} Aheptylapainpr nipwg@ptothecho2fracetsty, 6.88 (m, 1H), 7.13
(s, 1H), 7.19 (0, 211), 7.63-7.78 (m, 3H), 8.20 (dd, j = 1.3 and 8.3 Hz, 1H), 8.61 (dd, j = 1.8 and 5.8
Hz, IH); MS (ES) m%@mmdlvyawmeém @ﬁ%@h@@rmw@em 20-acetate

(20S)-9-nitrao Herdpyioél Excanple 1y aia ek fampiol el alalted g ARPRIREWas prepared

from (20S)-7schloro-9- |tro tothec -acetate of Reference Example 3.1 and
3-(2-aminoe§1y6pyr|d|ne agcor ing to a manner analogous 15 to those of Reference Example 4.1. 'H
NMR (270 MHz) 8 (CDC 62097(t J=7.4 Hz, 3H), 2.09-2.32 (m, 2H), 2.22 (s, 3H), 3.02 (t,j=6.8
Hz, 2H), 3.94 (m, é%—i}’% M) €Y ) 08511708 (3m, 6B 1622652, (813, 659 69-(0% 3 Hz, IH),

7.13 (s, 1H)2HR2 0k 8 f} 519y) T tiz J Hilo HB0TE) 4.0075. 3812, 6l (& Z-01890H4,6 Hz, 1H),
8.50-8.58 (My2fty M5 Gy %% 025 NG 3H:, ), 7.13 s, 110, 7.6 (dd, ] = 2.0, 7.9 Hz, 1H),

10 7.71(t, ] =7.9 Hz, 1H), 8.23 (dd, ] = 2.0, 7.9 Hz, 1H); MS (ES) m/z 549 (M'+1).

Reference Example 4.12
Preparation of (208)-7-methylamino-9-nitrocamptothecin 20-acetate

This compound was prepared from (20S)-7-chloro-9-nitrocamptothecin 20-acetate
15 of Reference Example 3.1 and methylamine according to a manner analogous to those of
Reference Example 4.1.

"H NMR (270 MHz) § (CDCls) 0.97 (t,J = 5.1 Hz, 3H), 2.12-2.30 (m, 5H), 3.57 (d, J

= 3.2 Hz, 3H), 5.16 (br, 1H), 5.40 (d, ] = 11.6 Hz, 1H), 5.56 (s, 2H), 5.67 (d, ] = 11.6 Hz,
1H), 7.14 (s, 1H), 7.72 (m, 2H), 8.25 (m, 1H); MS (ES) m/z 465 (M*-+1).

20
Reference Example 4.13
Preparation of (20S)-7-(2-methylpropylamino)-9-nitrocamptothecin 20-acetate

This compound was prepared from (205)-7-chloro-9-nitrocamptothecin 20-acetate
of Reference Example 3.1 and isobutylamine according to a manner analogous to those of
25 Reference Example 4.1.

*H NMR (270 MHz) 8 (CDCL) 0.97 (t, ] = 7.6 Hz, 3H), 1.06 (d, ] = 6.6 Hz, 6H),
1.81-2.01 {(m, 1H), 2.05-2.36 (m, 5H), 3.39-3.52'(m, 2H), 5.08 (br, 1H), 5.40 (d,] = 17.2
Hz, 1H), 5.47 (s, 2H), 5.67 (d, ] = 17.2 Hz, 1H), 7.13 (s, 1H), 7.65 (dd, ] = 1.7, 7.8 Hz, 1H),
7.71(t,] = 7.8 Hz, 1H), 8.23 (dd, T = 1.7, 7.8 Hz, 1H); MS (ES) m/z 507 (M+1).



Reference Example 4.10 Preparation of (20S)-7-(3-methylbutylamino)-9-nitrocamptothecin 20-acetate
This compound was prepared from (20S)-7-chloro-9-nitrocamptothecin 20-acetateMafyRéfence
Example 3.1 and isoamylamine according to a manner analogous to those of 25 Reference Example
4.1.'HNMR éZ?O MHz) S (CDQ3) 0.97 (t,j = 7.6 Hz, 3H), 0.99 (d, j = 6.6 Hz, 6H),1.55 (m, 2H), 1.74
(m, 111)¥22H9358F (m, 2H), 2.22 (s, 3H), 3.66 (dt, j = 5.0 and 7.1 Hz, 2‘14?)“*,“@%?(%‘3 1H), 5.40 (d, f =
17.21117, 1H), 5.49 (s, 2H), 5.68 (d, j = 17.2 Hz, 1H), 7.14 (s, 1H), 7.65-7.75 (m, 2H), 8.24 (d, ] = 6.9
Hz, 1H) ; MS (ES) m/z 521 (M++1). 30 May 2006 WO 03/045952 PCT/EP02/13216 -41- Reference
Example 4.11 Preparation of (20S)-7-heptylamino-9-nitrocamptothecin 20-acetate This compound was
prepared from (20S)-7-chloro-9-nitrocamptothecin 20-acetate 5 of Reference Example 3.1 and
heptylamine according to a manner anaigeldadopnessiol. Reference Example 4.1. 'H NMR (270 MHz)
S (CDC13) 0.85-1.00 (m, 6H), 1.22-1.52 (m, 8H), 1.59-1.69 (m, 2H), 2.14-2.28 (m, 5H), 3.64 (4, j=6.9

Hz, 2H), 5.00-5.03 (rp 50K (B0§ AR Aytimicld ). Sddcisapbth i B cdiad 7.2 Hz, 1H), 7.13 (s,
1H), 7.66 (dd, j = 2.0, r?%ﬁ? 111)(, 0 )7_.7]7'1 (t,j = 7.9 Hz, 1H), 5323 (dd, j = 2.6?{7.9 Hz, 1H); MS (ES)

iz 549 (M1 iRelSiRce Evaiplo i BiF P RIS Shiome Bilaminmb-piagamptothec

20-acetate This.compgund was prepared from )-7-chloro-9-nitrocamptothedn 20-acetate 15 of
Refererice %fy&ﬁ%ma%ﬁ%%%fﬁﬁ@ﬁﬁﬂé%&?&ﬁ?ﬁ%%m@%@m f8 'tgﬁfgé’%f Reference
Example 4RefdtdNMBR2p0 MIHZz) S (CDC13) 0.97 (t, j = 5.1 Hz, 3H), 2.12-2.30 (m, 5H), 3.37 (d, ] = 3.2
Hz, 3H), 5.16 (br, IH), 5.40 (d, j = 11.6 Hz, 1H), 5.56 (s, 2H), 5.67 (d, j = 11.6 Hz, IH), 7.14 (s, 111),

7.72 (m, 2H), 8.83 {r (yoNBly 8 aB T desMrtdslfms G eferenam Exasmnla 0L8.78 (m,
2H), 2.05-2.37 (m, 5H), 3.58-3.70 (m, 2H), 5.02 (br, 1H), 5.40 (d, J = 17.5 Hz, 1H), 5.47 (s,
2H), 5.67 (d,] = 17.5 Hz, 1H), 7.13 (s, 1H), 7.66 (dd, ] = 2.0, 7.8 Hz, 1H), 7.71 (t, ]= 7.8
10 Hz, 1H),8.23 (dd, ] = 2.0, 7.8 Hz, 1 H); MS (ES) m/z 535 (M*+1).

Reference Example 4.15
Preparation of (20S)-7-butylamino-9-nitrocamptothecin 20-acetate

This compound was prepared from (20S)-7-chloro-9-nitrocamptothecin 20-acetate
15 of Reference Example 3.1 and butylamine according to a manner analogous to those of
Reference Example 4.1.

'"H NMR (270 MHz) § (CDCls) 0.97 (t, ] = 7.6 Hz, 3H), 1.00 (t, ] = 7.3 Hz, 3H), 1.43-
1.52 (m, 2H), 1.63-1.71 {m, 2H), 2.13-2.32 (m, 2H), 2.22 (s, 3H), 3.62-3.69 (m, 2H), 5.02
(brt, 1H), 5.40 (d, ] = 17.2 Hz, 1H), 547 (s, 2H), 5.66 (d, ] = 17.2 Hz, 1H), 7.14 (s, 1H),
20 7.65-7.74 (m, 2H), 8.23 (dd, ] = 1.6 and 7.9 Hz, 1H); MS m/z (ES) 507 (M"+1).

Reference Example 4.16
Preparation of (208)-7-ethylamino-9-nitrocamptothecin 20-acetate

This compound was prepared from (205)-7-chloro-9-nitrocamptothecin 20-acetate
25 of Reference Example 3.1 and ethylamine according to a manner analogous to those of
Reference Example 4.1.

'H NMR (270 MHz) § (CDCls) 0.97 (t, ] = 7.6 Hz, 3H), 1.36 (t, ] = 7.1 Hz, 3H), 2.12-
2.30 (m, 5H), 3.70 (q, } = 7.1 Hz, 1H), 3.72 {q, ] = 7.1 Hz, 1H), 4.96 (br, 1H), 540 (4, =



Preparation of (20S)-7-(2-methylpropylamino)-9-nitrocamptothecin 20-acetate This compound was
prepared from (20S)-7-chloro-9-nitrocamptothecin 20-acetate of Reference Exa}ﬂﬁf@‘é 09d
isobutylamine according to a manner analogous to those of 25 Reference Example 4.1. 'H NMR (270
MHz) S (@D &1R@yB07 (t, J = 7.6 Hz, 3H),1.06 (d, J = 6.6 Hz, 6H), 1.81ZQkfi31d). 2.05-2.36 (m,
5H), 3.39-3.52 (m, 2H), 5.08 (br, 1H), 5.40 (d, j =17.2 Hz, 1H), 5.47 (s, 2H), 5.67 (d, j = 17.2 Hz, 11-1),
7.13 (s, 1H), 7.65 (dd, j = 1.7, 7.8 Hz, 111), 7.71 (t‘,i]?’": 7.8 Hz, 1H), 8.23 (dd, j =1.7, 7.8 H4 111); MS

(ES) m/z 507 @ 11139 My, %9995.W(Pd9)3.40ﬂ75§H%,FiﬁgﬁFﬁéfﬁ%ﬁl}%ﬁad?%f-ﬁ%;ﬁ 195 Egample 4.14

Preparation %(208)- -ﬁex laminQ-9-nitrocamptothecin_20-acetate This com;:) was prepared from
(208)-7-chlc} )Jrﬂ{rgc %Byi%%ﬁ%éﬁ -4t Elded =265 RefEFelid Mé"é@f é)@flamine according
to a manner analogous to those of Reference Example 4.1. 'H NMR (270 MHz) S (CDC13) 0.87-1.03
(m, 6H), 1.24-1.59 (m, 611), 1.60-1.78 (m, 2H), 2.05-2.37 (m, 5H), 3.58-3.70 (m, 2H), 5.02 (br, IH),
5.40 (d, j = 17.5 Hz,1H), 5.47 (s, 2H), 5.67 (d, j = 17.5 Hz, 1H), 7.13 (s, 1H), 7.66 (dd, j = 2.0, 7.8 Hz,
1H), 7.71 (t, j = 7.8 10 Hz, 1H), 8.23 (dd, ReferepcaBxpnple 4447 MS (ES) m/z 535 (M++1). Reference
Example 4.15 Preparation of (20S)-7-butylamino-9-nitrocamptothecin 20-acetate This compound was
prepared from{ppsyeticshid @B nitrcctmpetibermhaiiatbrimins] oF foterenpfzdmple 3.1 and
butylamine according to a manner analogous to jagsg of Reference Example 4.1. 'H NMR (270 MHz)
8 (CDC13) 0.97 (t, j = 7.6 Hz, 3H),1.00 (t, j = 7.3 Hz, 3H),1.43- 1.52 (m,2H),1.63-1.71 (m, 211),

2.132.32 (24903 2l 3 A AN DI SR ] BRI D), 547
2H), 5.66 (d, j.= 17.2 Hz,1H), 7.14 (s, 111), 20 7,65-7.74 (m, 2H), 8.23 (dd, | = 1.6 and 7.9 Hz, Il); MS
miz (ES) 5%‘%&%‘&@&%& wldmetherpisnsdaiannegecording to a manner analogous
(208)-7-eth§dahmhwﬂlnfamnaﬁﬁa¢mmmlzb-acetate .

-

10 "H NMR (270 MHz) 8 (CDCl;) 0.96 (t, ] = 7.6 Hz, 3H), 2.02-2.37 (m, 5H), 2.94 (, ]
= 6.3 Hz, 2H), 3.81 (s, 3H), 3.89 (q J=6.3 Hz, 21{), 4.91 (br, 1H), 5.39(d, ] = 17.2 Hz,
1H), 5.46 (s, 2H), 5.67 (d, ] = 17.2 Hz, 1H), 6.85-7.93 (m, 2H), 7.12 (s, 1H), 7.13-7.21 (m,
2H), 7.64-7.73 (m, 2H), 8.17-8.25 (m, 1H); MS (ES) m/z 585 (M*+1).

15 _ Rgfexeﬁce Example 4.18
Preparation of (205)-7-[2- (&chloéophenyi)ethylamiuo]—Q—nitrocamptothecin 20-acetate

- This compound was prepared from (20S)-7-chloro-9-nitrocamptothecin 20-acetate
of Reference Example 3.1 and &ch{bmphen\ethyiamine according to a manner analogous
to those of Reference Example 4.1,

20 "HNMR (270 MHz) § (CDCls) 0.97 (1, ] = 7.6 Hz, 3H), 2.02-2.37 (m, 5H), 2.97(t, J
= 6.3 Hz, 2H), 3.89 (q, ] = 6.3 Hz, 2H), 4.90 (br, 1H), 5.39 (d, ] = 17.2 Hz, 1H), 5.45 (s,
2H), 5.66 (d, ] = 17.2 Hz, 1H), 7.17-7.38 (m, 5H), 7.65-7.70 (m, 2H), 8.20-8.24 (m, 1H);
MS (ES) m/z 589 (M*+1). ‘



This compound was prepared from (20S)-7-chloro-9-nitrocamptothecin 20-acetate 25 of Reference
Example 3.1 and ethylamine according to a manner analogous to those of Reféf@hteyExample 4.1.
1H NMR (270 MHz) S (CDC13) 0.97 (t, j = 7.6 Hz, 3H), 1.36 (t, j = 7.1 Hz, 3H), 2.12- 2.30 (m, 5H),
3.70 (q, H), 3.72 (g, j = 7.1 Hz, 1H), 4.96 (br,1H), 5.40 (d, j = 30 May 2006 WO 03/045952
PCTIEE%@PI%%%@%B 17.3 Hz, 1H), 5.46 (s, 2H), 5.67 (d, J =17.3 Hz PHVERRYBS 1H), 7.67 (dd, j =
2.6, 7.3 Hz, 1H), 7.71 (t,j = 7.3 Hz, 1H), 8.23 (dd,{&2.6, 7.3 Hz, 1H); MS (ES) m/z 479 (M++1).
Reference Example 4.17 5 Preparation of
(ZOS)-7-[2-(4-methoxyphenyl)ethylamino]-ﬁefy}g%@mpj@gjiym- acetate This compound was
prepared from (20S)-7-chloro-9-nitrocamptothecin 20-acetate of Reference Example 3.1 and

4-methoxyphdneshydes:ing @osprd R 4R FEpHs erence Example 4.1. 10
'H NMR (270 MHz) S (CDCI3) 8”3?(95 j=7.6Hz, %%mg?oz 2. 7 (m%sgﬁ%%mg‘% 9‘& z 2H), 3.81

(s, 3H), 3.89 (q, J'Fhﬁ&)iﬂ o&hﬁ%@ﬁr& o é%ﬁg 7,29 5 567 (d. ]2 17.2
o I il o R

(20S)-7-f2- (m@hﬁﬁafﬁ@fwmﬁmﬁo}ﬂ-n|trocamptothecm 20-acetate This compound was prepared
from (20S)-7-chloro-9-nitrocamptothecin 20-acetate of Reference Example 3.1 and

4-chlorophenethylBrlinRaeeo miFg)® f e4.1.20'H
NMR (270 Ml—gz% A ) gty Sg %g 092%%%3@?%&) %W% ’é%p}m) 3.89 (q,

6 Hz, 3
j = 6.3 Hz, 2 czg’l%%l%q 75 6H %I‘%)#zgllf’fyl%fhé ) (Cb#f B7@6Hm 151 12608z, 1H),
7.17-7.38 (n* TG Rz HEY) 8520-8. 2 (o SHDY)7. 063,15 Gy mi) 589108 24 foh, 3R May 2006 WO
03/045952 R@Iﬁfgmam@s M*+1).

10

Reference Example 4.20
Preparation of (208)-7-(1-methylethylamino)-S-nitrocamptothecin 20-acetate

This compound was prepared from (205)-7-chloro- -9-nitrocamptothecin 20-acetate

of Reference Example 3.1 and isopropylamine according to a manner analogous to those of
15 Reference Example 4.1. ’

"H NMR (270 MHz) & (CDCl;) 0.97 (t, ] = 7.6 Hz, 3H), 1.32 (dd, ] = 2.0, 6.3 Hz,
6H), 2.05-2.37 (m, 5H), 3.97-4.15 (m, 1H), 4.92 (d, ] = 7.9 Hz, 1H), 5.32 (s, 2H), 5.40 (d,J
=17.2 Hz, 1H), 5.68 (d, ] = 17.2 Hz, 1H), 7.14 (s, 1H), 7.66 (dd, ] = 1.7, 8.3 Hz, 1H), 7.72
(dd, J=7.6,8.3 Hz, 1H), 8.23 (dd,] = 1.7, 8.3 Hz, 1H); MS (ES) m/z 493 (M*+1).

20

Reference Example 4.21
Preparation of (205)-7- (3,3-dimethylbutylamino)-9-nitrocamptothecin 20-acetate

This compound was prepared from (205)-7-chloro-9-nitrocamptothecin 20-acetate

of Reference Example 3.1 and 3,3 ~dimethylbutylamine according to a manner analogous to
25 those of Reference Example 4.1.

'H NMR (270 MHz) § (CDCls) 0.97 (¢, ] = 7.6 Hz, 3H), 1.01 (s, 9H), 1.54-1.63 (m,
2H), 2.04-2.37 (m, 5H), 3.56-3.70 (m, 2H), 491 (t, T=5.0 Hz, 1H),5.40 (d,]=17.2 Hz, .

1H), 5.48 (s, 2H), 5.67 (d, ] = 17.2 Hz, 1H), 7.14 (s, 1H), 7.67-7.74 (m, 2H), 823 (dd, T =
2.8, 7.1 Hz, 1H); MS (ES) m/z 535 (M*+1).



-44- Reference Example 4.19 Preparation of
(20S)-7-[2-(4-fluorophenyl)ethylaminoJ-9-nitrocamptothecin 20-acetate This co?fand%#¥s prepared
from (20S)-7-chloro-9-nitrocamptothecin 20-acetate of Reference Example 3.1 and

4-fluoropkgngifi¢iamine according to a manner analogous 5 to those of 2! ;?{,gggﬁgxample 4.1.'H
NMR (270 MHz) S (CDCI3) 0.97 (t, j = 7.4 Hz, 3H), 2.03-2.38 (m, 5H), 2.97/(t 6 Hz, 2H), 3.91 (q,j =

6.6 Hz, 2H), 4.91 (br, IH), 5.39 (d, j = 17.2 Hz, IH); 8546 (s, 211), 5.67 (d, J = 17.2 Hz, 1H), 6.91-7.27
(m, 5H), 7.66-7.73 (m, 2H), 8.21-8.24 (m, lll, H- 10); MS (ES) m/z 573 (M++1). 10 Reference Example
4.20 Preparation of (20S)-7-(1-methylethylamino)-9-nitrocamptothecin 20-acetate This compound was
prepared from (20S)-7-chloro-9-nitrocamptothecin 20-acetate of Reference Example 3.1 and
isopropylamine according to a manner arﬁﬂﬁgﬂtﬁ 215 Reference Example 4.1. '"H NMR
(270 MHz) S (CDCI3) 0.97 (t,j= 7.6 Hz, 3H),1.32 (dd, j = 2.0, 6.3 Hz, 6H), 2.05-2.37 (m, 5H),
3.97-4.15 (m, 1H5cppI38igE o W@Hwﬂmﬂads%r@trm%p@mn@cmpmh&m 20-acetate
=17.2Hz,1H),5.68(d,J=17.2Hz,1H),7.14(s,IH),7.66(dd, J=1.7,8.3Hz,1H),7.72 (dd, j = 7.6, 8.3 Hz, 1H),
8.23 (dd,J = 1.7,%@&@%{2@&#@ #08 (WPRS1Y7 zblﬂefé@eménﬁmme 4.21 Preparation of

(209)-7-63 SncliareHilbiH A DNV UPRAGIRLSGRA0 PRI RIS RANRR g@éaprepared from
(20S)-7- chloro 9- nltrc%famgt rence Example 3.1 and 3,3-dimethylbutylamine

?gﬁcm etate of Reg

according to & manner nalo 8 1308 8%%‘3@?“ &lce Example 4.1. 'H NMR (270 MHz) S
(CDCI3) 0.97 (t, ] = 7.6 Hz, 3H),1. Ol(s 9H),1.54-1.63 (m, 2H), 2.04-2.37 (m, 511), 3.56-3.70 (m, 2H),
4.91 (t,j= 5.0 HzH 1W%@@(h%ﬁ¥z)157(§ 5) D85~ 5 0B, GH) 195763, (o B8, 544976 (i 4 (s, 111),

7.67-7.74 (mH3,11053.28 (€dsiy, 248.(4,- 4123 3113 M Bl ESHMIZ 3 d v bk 30s¥ay, 206
17.2 Hz, 1H), 5.45 (s, 2H), 5.67 (d, ] = 17.2 Hz, 1H), 7.11 (s, 1H), 7.57 (d, ] = 8.9 Hz, 1H),
10 8.05(d,]=8.9 Hz, 1H); MS (ES) m/z 535 (M"+1).

Reference Example 4.23
Preparation of (208)-7-(2-hydroxyethylamino)-9-nitrocamptothecin 20-acetate

This compound was prepared from (205)-7-chloro-9-nitrocamptothecin 20-acetate .
15 of Reference Example 3.1 and ethanolamine according to a manner analogous to those of
Reference Example 4.1.

*H NMR (270 MHz) & (CDCls) 0.97 (t, ] = 7.6 Hz, 3H), 2.02-2.37 (m, 6H), 2.57 (br,
1H), 3.70-3.84 (m, 2H), 3.85-4.01 (m, 2H), 5.38 (d, J = 17.5 Hz, 1H), 5.44 (s, 2H), 5.65 (d,
J = 17.5 Hz, 1H), 7.14 (s, 1H), 7.59-7.75 (m, 2H), 8.17-8.25 (m, 1H); MS (ES) m/z 495
20 (M'+1).

Reference Example 5.1
Preparation of (205)-9-amine-7-(butylamino)camptothecin 20-acetate

(208)-7-butylamino-9-nitrocamptothecin 20-acetate (156 mg, 0.31 mmol) of
25  Reference Example 4.15 was dissolved into MeOH (10 ml) and IN HCl aqueous solution
(2 ml). 5% Pd-C (15 mg) was added and the hydrogenation was carried out under H,
atmosphere using a balloon at room temperature for 1 hr. After removing Pd-C by
filtration, the filtrate was concentrated under reduced pressure to obtain the product (137
mg, 87% yield). |



WO 03/045952 PCT/EP02/13216 -45- Reference Example 4.22 Preparation of
(20RS)-10-methyl-9-nitro-7-pentylaminocamptothecin 20-acetate This compount Wisy pléared from
(20RS)-7-chloro-10-methyl-9 5 nitrocamptothecin 20-acetate of Reference Example 3.2 and
pentylamigg ggeaeding to a manner analogous to those of Reference E % e4.1. 'HNMR (270 MHz)
S (CDC13) 0.85-1.00 (m, 6H), 1.25-1.53 (m, 4H), 1.54-1.75 (m, 2H), 2. DY), 2.42 (s, 3H),
3.57-3.70 (m, 2H), 4.89-5.00 (m, 1H), 5.39 (d, j = 1&&1-1z, IH), 5.45 (s, 2H), 5.67 (d, j 17.2 Hz, IH),
7.11 (s, 1H), 7.57 (d, j = 8.9 Hz, 11-1), 10 8.05 (d, j = 8.9 Hz, 1H); MS (ES) m/z 535 (M++I).

Reference Examplel NMRAEPEOMEHOS (ETRUS0 DY 2thyd mymmiaminow}mmmampmheqm

20-acetate Tités CANROLNSIVRSIUGLABI YT (%CL| Z@hpﬁe- - aéygtgyzgemgﬁé) ggtate 15 of

Reference E mlgﬁ 351 gg%fthanolamme accor MANN_T a o ous't eference
Example 4.1. R376MiT D [Tk g bieEH)=5%6 (de] 31, %zlﬁﬁﬁ@ﬁ(@ﬂrz 57 (br, 1H),
3.70-3.84 (mHi2HYIB 85140 1Hdn7 25I{dB, 3& (15 prdISl3HAA NG 4 {S: 2615 B%)().7F @l .5 Hz, iH),
7.14 (s, 1H), 1}[&}&;475? g@ m +§)25 (m, 1H); MS (ES) m/z 495 20 (M++i). Reference Example
5.1 Preparation of (20S)-9-amino-7-(butylamino)camptothecin 20-acetate
(20S)-7-butylamino-9-nitrocamptothecin 20-acetate (156 mg, 0.31 mmol) of 25 Reference Example
4.15 was dissolved into MeOH (10 ml) and IN HCI aqueous solution (2 ml). 5% Pd-C (15 mg) was
added and the hydrogenation was carried unde sphere using a balloon at room
temperature for 1 hr. After removing Pd-C yeﬁ?rftfﬁtﬁ?qﬁ%? ate was concentrated under reduced

0,
P ure 10 OBAURRRBPUS Lt AL SR Rl smprothiecn 20 aceate 20

This compound was prepared from {205)-7- [2~(m0rphoﬁnyl)ethy1amino]-9—
10 nitrocamptothecin 20-acetate of Reference Example 4.2 according to a manner analogous
to those of Example 5.1.

'H NMR (400 MHz) § (CDCls) 0.96 (1, ] = 8.4 Hz, 3H), 2.09-2.27 (m, 2H), 2.21 (s,
5H), 2.53-2.55 (mn, 4H), 2.69-2.72 (m, 2H), 3.71-3.76 (m, 6H), 4.47 (brs, 2H), 5.32 (d, ] =
17.6 Hz, 1H), 5.35 (d, ] = 17.6 Hz, 1H), 5.39 (d, ] = 17.2 Hz, 1H), 5.65 (d, ] = 17.2 Hz, 1H),
15 6.79(d,J = 8.0 Hz, 1H), 7.12 (s, 1H), 7.45 (dd, ] = 7.6 and 8.0 Hz, 1H), 7.57 (d, ] = 7.6 Hz,
1H), 8.37 (brt, 1H); MS (ES) m/z 534 (M*+1).

Reference Example 5.3

Preparation of (208)«9—a1nino-7—[3—(dime’£hyiamino)propylamino}camptothecin 20~
20 | ~ acetate hydrochloride

This compound was prepared from (208)-7-{3-(dimethylamino Jpropylamino]-9-
nitrocamptothecin 20-acetate of Reference Example 4.3 according to a manner analogous
to those of Example 5.1.

"H NMR (270 MHz} & (D20) 0.88 (t, 3H), 2.01-2.27 (m, 4H), 2.18 (s, 3H), 2.85 (s, 6H),
25 3.26-3.32 (m, 2H), 3.87 (t, ] = 7.3 He, 2H), 5.44 (d, J= 17.0 Hz, 1H), 5.49 (s, 2H), 5.61 (d, ]

=17.0Hz, 1H), 7.10 (d, ] = 8.0 Hz, 1H), 7.40 (d, ] = 7.6 Hz, 1H), 7.62 (dd, ] = 7.6 and 8.0
Hz, 1H); MS (ES) m/z 506 (M*+1).



'H NMR (270 MHz) S (CDCI3) 0.95 (t,j = 7.6 Hz, 3H), 1.01 (t, j = 7.3 Hz, 3H), 1.48- 1.60 (m, 2H),
1.68-1.78 (m, 2H), 2.10-2,31 (m, 2H), 2.20 (s, 3H), 3.60-3.67 (M, 2H), 3.90 (brs}2MNlaBB38)(d, j =17.0
Hz, IH), 5.41 (s, 2H), 5.66 (d, j = 17.0 Hz, 1H), 6.85 (d, j = 7.3 Hz, 1H), 7.11 (s, 1H), 7.45(dd, j = 7.3
and 8.3 Hzolhd)esbsf4 (d, j = 8.3 Hz, 1H), 8.77 (brs, 5 1H); MS (ES) miz 477 (M++1). Reference
Example 5.2 Preparation of (20S)-9-amino-7-[2- (morphohnyl)ethylamlncﬁga p%t'ﬁ ccn 20-acetate
This compound was prepared from (20S)-7-[2-(morpigolinyl)ethylamino]-9 1o nitrocamptothecin
20-acetate of Reference Example 4.2 according to a manner analogous to those of Example 5.1. 'H
NMR (400 MHz) S (CDCI3) 0.96 (t, j = 8.4 IHzfedbiledi@Brde 6.4M, 2H), 2.21 (s, 3H), 2.53-2.55 (m, 4H),
2.69-2.72 (n, 2H), 3.71-3.76 (m, 6H), 4.47 (brs, 2H), 5.32 (d, j =

17.6Hz,1H),5.35(d,JJiréhirtid A h B(38¢H olarhngtizg g,ggggﬁ,ﬁg &I&é}&ﬂg&%) W 5.0.79 (d, J = 8.0 Hz,

1H), 7.12 (s, 1H), 7.45 (dd, J = 7.6 and 8.0 Hz, 1H). 7.57 (d, J Hz, 1H), 8.37 (brt,1H); MS (ES)
m/z 534 (M++). Rafigken Mﬁeﬁﬁé&%ﬁ@@&?@-mﬁo-? égmfglacetag ))é otheein20-_ .

(20S)-9- amlno 7- - thylamino)pr Iamln ]camptot ecin
compound wWas | pre S‘Elﬁnf r%im%ﬁgggf Iof R eiAnalesnss-©- thase CARGIestReein

20-acetaté offiRemgreriek Example 4.3 accordlng to a manner analogous to those of Example 5.1. 'H
NMR (270 MHz) & (D20) 0.88 (t, 3H), 2.01-2.27 (m, 4H), 2.18 (s, 3H), 2.85 (s, 6H) 25 3.26-3.32 (m,

ZT% §H87 |(4t)J o ﬁmmw&m{%} e? mmaijﬁ)]% 52%?3%3[2%1 é%qéls gin U2 Brsihs (Es) miz 506
= Z,i =7.6Hz an z m/z
(M++1). 30 V\} g%%ﬁ%%%gég%gﬁﬁzﬁ PO a1l 27 %@é‘t‘%ﬁ@@%ﬁ% gWFﬁéﬁaratlon of
(20S)-9-aminf§ %éﬁﬁlé@vﬁm}&&i@dﬁé@rﬁﬁmm Faid HyyspadorwassepRndingm

(20S)-9-nitro(3; (uipmis THA) cMRIRINES 112951), 7.62 (d, ] = 8.6 He, TH), 8.79 (brt, 1H); MS (ES)
10 m/z463 (M'+1).

Reference Example 5.5
- Preparation of (205)-9-amino-7-(phenethylamino)camptothecin 20-acetate

This compound was prepared from (208)-9-nitro-7-(phenethylamino)camptothecin
15 20-acetate of Reference Example 4.6 according to 2 manner analogous to those of
Reference Example 5.1. "

"H NMR (400 MHz) 8 (CDCl;) 0.95 (t, ] = 7.6 Hz, 3H), 2.10-2.30 (m, 2H), 2.20 (s,
3H), 3.05 (t, ] = 6.4 Hz, 2H), 3.47 (brs, 2H}, 3.97 (m, 2H), 5.40 (d, ] = 17.2 Hz, 1H), 5.43
(s, 2H), 5.67 (d, ] = 17.2 Hz, 1H), 6.75 (d, ] = 7.2 Hz, 1H), 7.00 (s, 1H), 7.26-7.34 (m, 5H),

20 742(dd,]J=7.2and 8.8 Hz, 1H), 7.61 {d, ] = 8.8 Hz, 1H), 8.68 (brs, 1H); MS (ES) m/z 525
(M+1).

Reference Example 5.6
Preparation of (205)-9-amino-7- (3-phenylpropylamino)camptothecin 20-acetate

25 This compound was prepared from (205)-9-nitro-7- (3-
phenylpropylamino)camptothecin 20-acetate of Reference Example 4.7 according to a
_ manner analogous to those of Reference Example 5.1.

"H NMR (270 MHz) 8 (CDCls) 0.94(t, ] = 7.6 Hz, 3H), 2.07 (m, 2H), 2.02-2.31 {m,
2H),2.19 (s, 3H), 2.82 (t, ] = 7.6 Hz, 2H), 3.65 (dt, ] = 5.3 and 6.6 Hz, 2H), 3.81 (brs, 2H),



acetate of Reference Example 4.4 according to a manner analogous to those of Reference 5 Example
5.1.'H NMR (270 MHz) S (CDC13) 0.95 (t, j = 7.6 Hz, 3H),1.09 )t, j = 7.3 117,319 Magd4963 (m, 2H),
2.06-2.31 (m, 2H), 2.23 (s, 3H), 3.53-3.60 (m, 2H), 3.93 (brs, 2H), 5.35

(s,2H),5 38 dakmddspHz,1H),5.59(d,J=17.5 Hz,IH),6.82(d,J=7.3Hz,1H),7 g 8rASebi {43 (dd, j = 7.3
and 8.6 Hz, IH), 7.62 (d, J = 8.6 Hz, 111), 8.79 (brt, 1H); MS (ES) 10 m/z463 (Mt+l). Reference
Example 5.5 Preparation of (20S)-9-amino-7-(phenéthylamino)camptothecin 20-acetate This

compound repare 203)-9-nitro-7-(phenethylamino)camptothecin 15 20-acetate of
Reference Xa?nﬁe?%% gééo rdiﬁ@ fg'%%#?a}%béa a@oﬂ%& %ggﬁé%fgréﬁcfé%%r}ﬁpe 5.1.'H NMR
(400 MHz) FED&1B):798-#3p47. 61Hz7 3mjdd. 1 6-2.8enhs.£H3, D764 @H) =363, ]H)6.4 Hz, 2H),

3.47(brs, 2H3,53. 64, (612 M) &40l she (Mt 21z, 1H), 5.43 (s, 2H), 5.67 (d, j=17.2 Hz, 1H), 6.75 (d, ]
= 7.2 Hz, 1H), 7.00 (s, 1H), 7.26-734 (m, 5H), 20 7.42 (dd, j = 7.2 and 8.8 Hz, 1H), 7.61 (d, j = 8.8 Hz,
111), 8.68 (brs, IH); MS (ES) m/z 525 (Mt+i). Reference Example 5.6 Preparation of
(20S)-9-amino-7-(3-phenylpropylamino)camptothecin 20-acetate 25 This compound was prepared

from (208)-9-nitro-7-(3- phenylpropylamingl@@g}gp&% £L8-acetate of Reference Example 4.7
according to a manner analogous to those of Referencé Example 5.1. 'H NMR (270 MHz) 6 (CDC13)

0.94(t, | = 7.6 piz, 32 2H). 2.02:2.31 (m.. 2H) 2.19.(s 3H) 2.82 (1 J=76 Hz, 211), 3.65 (dt,
i = 5.3 and 6.%12), oH). 3%5%?%%%@@%@8 %ﬁe %g"ﬁé’%‘}g’ﬁﬁ?g%ii"é‘i‘fs- 5.34 (s,
2H),5.39 (d, j = 6(d.j=172H 6.84 (d. j = 6.9 Hz, 1H), 7.11 (s, 1H), |
7.17-7.33 (m 5H3317h7%4f (ﬁ%ﬁg%%ﬁéaﬁ%?&?‘1@@%’6&‘%’,‘%@8’%}’1‘%}, 8.84 (m, 1H); MS (ES)
m/z 539 (M #Dﬁh éﬁ@ﬁ%ﬁup@ggpﬁte of Reference Example 4.8 according to a manner

analogous to those of Reference Example 5.1.

10 MS (ES) m/z 526 (M'+1).

Reference Example 5.8

Preparation of (208)-9-amino-7-[2- (pyridin-3-yl)ethylamino]camptothecin 20-acetate
hydrochloride

15 - This compound was prepareii from (205)-9-nitro-7-[2-(pyridin-3-
yhethylamino]camptothecin 20-acetate of Reference Example 4.9 according to a manner
analogous to those of Reference Example 5.1.

*H NMR (270 MHz) & (cpc;ls) 0.94 (t,] = 7.3 Hz, 3H), 2.05 (m, 2H), 3.37 (m, 2H),
4.26 (t, ] = 6.9 Hz, 2H), 5.52 (m, 2H), 5.61 (s, 2H), 7.13 (d, ] = 7.4 Hz, 1H), 7.69 (dd, ] =
20 7.4and 8.4 Hz, 1H),7.85 (d,] = 8.4 Hz, 1H), 8.06 (dd,] = 5.4 and 7.9 Hz, 1H), 8.30 (s,

iH), 8.62 (d,] = 7.9 Hz, 1H), 8.86 (d, ] = 5.4 Hz, 1H), 9.01 (s, 1H); MS(ES) m/z 526
(M*+1).

Reference Example 5.9
- 25 Preparation of (20S)-9-amino-7-(benzylamino)camptothecin 20-acetate hydrochloride
This compound was prepared from (205)~7-(benzylamine)-9-nitrocamptothecin 20-

acetate of Reference Example 4.5 according to a manner analogous to those of Reference
Example 5.1. '



Preparation of (20S)-9-amino-7-[2-(pyridin-2-yl)ethylaminoJcamptothecin 20-acetate This compound
was prepared from (20S)-9-nitro-7-[2-(pyridin-2- yl)ethylamino]Jcamptothecin 20-¥tbtare26fReference
Example 4.8 according to a manner analogous to those of Reference Example 5.1. 10 MS (ES) m/z

?ggsgvgfﬁ.rﬁ-ﬁgs[gz%]s;riEana}r;-?/ll)eefH?/Izﬁﬁiggganpgthecin 20-acetate hig/%Tr[oEgﬁﬁélr%éé is This compound
was prepared from (20S)-9-nitro-7-[2-(pyridin-3 yl)eftrylamino]Jcamptothecin 20-acetate of Reference
Example 4.9 according to a manner analogous to those of Reference Example 5.1. 'H NMR (270
MHz) S (CDC13)M.59£§9, pzpH M‘BH}, 2.05 (m, 2H), 3.37 (m, 2H), 4.26 (t, J = 6.9 Hz, 2H), 5.52 (m,
2H), 5.61 (s, 2H), 7.13 (d, j = 7.4 Hz, IH), 7.69 (dd, j = 20 7.4 and 8.4 Hz, 1H), 7.85 (d, j = 8.4 Hz, 1H),
8.06 (dd, j=5.4 and 7.9 Hz, 1H), 830 (s, IH), 8.62 (d, j = 7.9 Hz, 1H), 8.86 (d, j = 5.4 Hz, 1H), 9.01 (s,
1H); MS(ES) m/z 526 (M++i). Reference Example 5.9 25 Preparation of
(20S)-9-amino-7-(benzylaamino)camptotRefsire@-Bxatgte fwlérochloride This compound was prepared
from (20S)-7-(benzylanuno)-9-nitrocamptothecin 20- acetate of Reference Example 4.5 according to a
manner analogous tBripesstiohRE(GISREantinailetabih e A0t M 2B OGO 52
PCT/EP02/1.3216 -49- MS (ES) m/z 511 (M++1). Reference Example 5.10 Preparation of

ggg-SYJ-ﬁmino-7Wmmmmﬁwiﬁ@{m1a®@wm$qure%from
-7-he ] ] - e r . cording to a
manner an%%se t?(igf;%glg of Ref r%%('c;:ig %ﬁ%@%@ﬁ Wm%gée%%‘%%@fﬁ%ro.w (m,

6H),1.31-1.5FRPI8PH- 1.68-1.79 (m,

'H NMR (270 MHz) § (CDCls) 0.87-0.97 {m, 6H), 1.31-1.51 {m, 8H), 1.68-1.79 (m,
2H), 2.13-2.30 (m, 5H), 3.62 (g, ] = 6.9 Hz, 2H), 3.91 (br, 2H), 5.39 (d, ] = 17.2 Hz, 1H),
10 5.40(s,2H), 5.66 (d,] = 17.2 Hz, 1H), 6.84 (d, ] = 7.6 Hz, 1H), 7.11 (s, 1H), 7.44 (dd, ] =
7.3, 8.6 Hz, 1H), 7.63 (d, ] = 8.6 Hz, 1H), 8.76 (br, 1H); MS (ES) m/z 519 (M*+1).

Reference Example 5.11
Preparaﬁon of (208)-9-amino-7-(methylamino)camptothecin 20-acetate

15 This compound was prepared from (20S)-7-methylamino-9-nitrocamptothecin 20~
acetate of Reference Example 4.12 according to a manner analogous to those of Reference
Example 5.1. '

MS (ES) m/z 435 (M'+1).

20 Reference Example 5.12

Preparation of (208)-9-amine-7-(2-methylpropylamino)camptothecin 20-acetate
hydrochloride

This compound was prepared from (205)-7-(2-methylpropylamino)-9-
nitrocamptothecin 20-acetate of Reference Example 4.13 according to 2 manner analogous
25  to those of Reference Example 5.1.

MS {ES) m/z 477 (M*+1).



2H), 2.13-2.30 (m, 5H), 3.62 (q, j = 6.9 Hz, 2H), 3.91 (br, 2H), 5.39 (d, j = 17.2 Hz,1H), 10 5.40 (s,
2H), 5.66 (d, J =17.2 Hz,1H), 6.84 (d J = 7.6 Hz,1H), 7.11 (s, IH), 7.44 (dd, J = B8 May A8041-1), 7.63
(d, j=8.6 Hz, 1H), 8.76 (br,1H); MS (ES) m/z 519 (M++1). Reference Example 5.11 Preparation of
(20S)-9-3iiRenizenethylamino)camptothecin 20-acetate 15 This comp%ﬂﬁzﬁlgﬁé)ared from
(20S)-7-methylamino-9-nitrocamptothecin 20- acetate of Reference Example 4.12 according to a
manner analogous to those of Reference Example 1. MS (ES) m/z 435 (M++1). 20 Reference
Example 5.12 Preparation of (20S)-9-amino-7-(2-methylpropylamino)camptothecin 20-acetate
hydrochloride This compound was prepapé’(ﬁeﬁf‘éﬁﬁ Exaspie B2l ethylpropylamino)-9 nitrocamptothecin
20-acetate of Reference Example 4.13 according to a manner analogous 25 to those of Reference
Example 5.1. MEReLtion a2k P-aming Teyyioosomopabase 30-ReFERGRAB RIS O-
Reference Example 5.13 Preparation of (20S)-9-amino-7-hexylaminocamptothecin 20-acetate

hydrochloride ThiSEuiebeREd TS prensacd d o208 irtybxylaonirnigonitrgeathainthecin 20- acetate

of ReferencadesmdiRefoleh @RI 49 LARBAIRE ANARYOMS 1 H3956:9h RRE SRS i@mMple 5.1.
MS (ES)Sm/zEngﬁ q‘lé/lgh 1). Reference Example 5.14 Preparation of

(20S)-9-amino- 7-{pentylamino)camptothecin 20-acetate hydrochloride 10 This compound was

prepared from (2 ;g%-sgitr -7-é lagmino)camptothecin 20- acetate of Reference Example 4.1
according to a mgérgl r r{g?%g %Z%yﬁ g]se of Reference Example 5.1. MS (ES) m/z 491 (M++1).

Reference Example 5.14

Preparation of (208)-9-amino-7- (pentylamino)camptothecin 20-acetate hydrochloride

10 This compound was prepared from (2085)-9-nitro-7- {(pentylamino)camptothecin 20-
acetate of Reference Example 4.1 according to a manner analogous to those of Reference
Example 5.1.

MS (ES) m/z 491 (M*+1).
15 Reference Example 5.15

Preparation of (208)-9-amino-7- (ethyl&mino)camptoﬂlecin 20-acetate hycrochloride

This compound was prepared from (208)-7-ethylamino-9-nitrocamptothecin 20-
acetate of Reference Example 4.16 according to a manner analogous to those of Reference
Example 5.1,

20  MS (ES) m/z 449 (M*+1).

Reference Example 5.16

Preparation of (208)-9-amino-7- [2-(4-methoxyphenyl)ethylamino}camptothecin 20-
acetate hydrochloride

25 This compound was prepared from (208)-7-[2~(4-methoxyphenyl)ethylamino]-9-
nitrocamptothecin 20-acetate of Reference Example 4.17 according to a manner analogous
to those of Reference Fxample 5.1.



15 Reference Example 5.15 Preparation of (20S)-9-amino-7-(ethylanuno)camptothecin 20-acetate
hydrochloride This compound was prepared from (208)-7-ethylamino-9-nitrocaﬁ?p%?ﬁ'e%ﬂﬁ)@o- acetate
of Reference Example 4.16 according to a manner analogous to those of Reference Example 5.1. 20
MS (EShiifa#¢3sM++1). Reference Example 5.16 Preparation of PCT/EPO/13216
(20S)-9-amino-7-[2-(4-methoxyphenyl)ethylamino]camptothecin 20- acetate hydrochloride 25 This
compound was prepared from (20S)-7- [2-(4-methdlyphenyl)ethylamino]-9- nitrocamptothecin
20-acetate of Reference Example 4.17 according to a manner analogous to those of Reference
Example 5.1. 30 MayBoew> @éﬁ%gsz PCT/EP02/13216 -51- MS (ES) m/z 555 (M++1).
Reference Example 5.17 Preparation of (20S)-9-amino-7-[2-(4-chlorophenyl)ethylamino]camptothecin
20-acetate 5 hydrochloride This compound was prepared from
-(20S)-7-[2-(4-chlorophenyl)ethylamino]-9 nitrocamptothecin 20-acetate of Reference Example 4.18
according to a manner analogous to thoSefetaresdieasepleddple 5.1. MS (ES) m/z 559 (M++1). 10
Reference Example 5.18 Preparation of (20S)-9-amino-7-[2-(4-fluorophenyl)ethylaminoJcamptothecin

20-acetate Ryciraxshionid&(2PR)<Scunipodrid-ihshrerdragiohyizespitdaygwisomphensBethylamino]-9
15 nitrogamptothecin 20-acetate of Reference,famplg 419 according to a manner analogous to
those of Reference Example 5.1. MS (ES) m/z 543 (M++i).

This compound was prepared from (205)-7-[2-(4-chlorophenyl)ethylamino}-9-
nitrocamptothecin 20-acetate of Reference Example 4.18 according to a manner analogous
to those of Reference Example 5.1.

MS (ES) m/z 559 (M*+1).
10
Reference Example 5.18

Preparation of (208)-9-amino-7-[2-(4-fluorophenyl)ethylamino]camptothecin 20-acetate
hydrochloride

This compound was prepared from (205)-7-[2-(4-fluorophenyl)ethylamino}-9-
15 nitrocamptothecin 20-acetate of Reference Example 4.19 according to a manner analogous
to those of Reference Example 5.1.

MS (ES) mi/z 543 (M*+1).

Reference Example 5.19

0 Preparation of (208)-9-amino-7-(1-methylethylamino)camptothecin 20-acetate
hydrochloride

This compound was prepared from (208)-7-(1-methylethylamino)-9-
" nitrocamptothecin 20-acetate of Reference Example 4.20 according to a manner analogous
to those of Reference Example 5.1.

25 MS (ES) m/z 463 (M™+1).



Reference Example 5.19 20 Preparation of (20S)-9-amino-7-(1-methylethylamino)camptothecin
20-acetate hydrochloride This compound was prepared from (208)-7-(I-meth>gl6tR¥A§r§m-9
nitrocamptothecin 20-acetate of Reference Example 4.20 according to a manner analogous to those
of Reference Example 5.1. 25 MS (ES) m/z 463 (M++1). 30 May 2006 WO 03/045952
PCTIERG24B324%252- Reference Example 5.20 Preparation of PCE/EP02/13216
(20S)-9-amino-7-(3,3-dimethylbutylamino)camptothecin 20-acetate hydrochloride This compound
was prepared from (208)-7-(3,3-dimethylbutylamiﬁ%)—9 5 nitrocamptothecin 20-acetate of Reference
Example 4.21 according to a manner anﬁflrgegous %gﬁ%goReference Example 5.1. MS (ES) m/z 505

cnce

(M++1). Reference Example 5.21 10 Preparaﬁon 0

(20S)-9-aming; 7-(3-meth amino)camptotheci -acetate hydrochloride,, This compound was
prepared frorr?J fﬁég%ﬂﬁyﬁg%g%%@%%m %%?Pfcaéigﬁ%%%aﬂ?%ﬁ?gg@ %%é-oar%ﬁtﬁgeof Reference
Example 4.10 to a manner analogous to thdydretlefidence Example 5.1. 15 MS (ES) m/z
491(M++1). Reference Example 5.22 Preparation of
(20RS)-9-amino'I‘ibd)?»mhyhﬁd(wenpymmh@omﬁ%)h%mmhae&tﬂtmwwride 20 This compound
was preparggh kamyeR Sl 30-maliybPreitiesl REnhR e lcamBAine I i arsialezaRelerence

Example 4.22 according to a manner analogous to those of Reference Example 5.1. MS (ES) m/z 505
(M++I;3. to%mseo %et%renceExampeS.l. 9 P (ES)

MS (ES) m/z 505 (M +1).

Reference Example 5.21

10 Preparation of (205)-9-amino-7-(3-methylbutylamino)camptothecin 20-acetate
~ hydrochloride

This compound was prepared from (20S)-7-(3-methylbutylamino)-9- _
nitrocamptothecin 20-acetate according of Reference Example 4.10 to a manner analogous
to those of Reference Example 5.1.

15 MS (ES) m/z 491 (M*+1).

Reference Example 5.22

Preparation of (20RS)-9~—aminoi%l&meth}d—?—(pentylamino)camptothecin 20-acetate
hydrochloride
20 . This compound was prepared from (20RS)-10-methyl-9-nitro-7-

(péntylamino)camptothecin 20-acetate of Reference Example 4.22 according to a manner
analogous to those of Reference Example 5.1.

MS (ES) m{fz 505 (M"+1).



30 May 2006 WO 03/045952 PCT/EP02/13216 -53- Reference Example 5.23 Preparation of
(20S)-9-amino-7-(2-hydroxyethylamino)camptothecin 20-acetate hydrochloridgomg,%@@ound was
prepared from (20S)-7-(2-hydroxyethylamino)-9 s nitrocamptothecin 20-acetate of Reference Example
4.23 according to a manner analogous to those of Reference Example 5.1. MS (ES) m/z465 (M*+1).
Examp®¥'@ %4595 eparation of (9S)-I-butyl-9-ethyl-9-hydroxy-1H,12H RFEAERE324%.6',7' | indolizino |
1',2":6,5] pyrido [4,3, 2-de] quinazoline-2,10,13 (3 H,15H)- trione The preparation method
comprises of the following two steps via compound (a). (a) (9S)-9-acetoxy-I-butyl-9-ethyl-1H,12H 15

pyrano[3",4":6',7'lindolizino[1',2":6, 5]pymé|%£él qu é e-2,10,13(3H,9H,15H)- trione
(206)-9-amino-7-(butylamino)camptothe %‘ﬁ&ﬁ%ﬁ’%ﬁ’p 5 hloride (123 mg, 0.24 mmol) of
Reference Example 5.1 was dissolved into dr CH2CI2 5 ml),and coole@)@n an _ice-bath. DIEA (390 pl,
2.3 mmol) and tHATRBEIHEOEE 7N e R E %%Q A thixture was

stirred for 1 hr. in the ice-bath. The reaction rapdiséhlwasiequenched with aqueous IN HCI solution at O
C, and extracted with CH2CI2 (20 ml). The CH2C12layer was washed with brine, dried over MgS04,

and evaporated Thilsiotegooedwakgsspited Fhed ¢idye-obhpdeskyedsyuilfieli By column

chromatogr lar 11)t0 Q %).25'H
NMR (270 |\/|Hz°"(]g’(%p %&?}% %ag%ﬁg%%%ﬁ?%%m g%?tgjﬁé&i zgl% %%1%9%%5%’ m, 2H),
1.66-1.77 (M@Pﬁcgfﬁ?fg%q ¢5:33 (s, 3H), 4.12-4.18 (M, 2H), 5.36 (s, 211), 5.40 (d, | = 17.4

Hz, 1H), 5.68 (d, j = 17.4 Hz, IH), 6.76 (dd, j = 1.5 and 6.7 Hz, 1H), 7.16 (s,1H), 7.56-7.67 (m, 2H),
9.24 (s, 1H); MSNSEETh/adsMAH1IB0 May 2006

Example 1.1

10 Preparation of (95)-1-butyl-9-ethyl-9-hydroxy-1H,12H-
pyrano[3”,4”:6’,7’ lindolizino[I’,2":6,5] pyrido[4,3,2-de] quinazoline-2,10,13(3H,9H,15H)-

trione
- 'The preparation method comprises of the following two steps via compound (a).

(a) (95)-9-acetoxy-1-butyl-9-ethyl-1H,12H- :
15 pyrano[3”,4™:6",7Jindolizino[1’,2’:6,5]pyrido[4,3,2-de]quinazoline-2,10,13(3H,9H,15H)-

trione

(205)-9-amino-7-(bu ino)camptothecin 20-acetate hydrochloride (123 mg, 0.24
mmol) of Reference Example 5.1 was dissolved into dry CH;Cl, (5 ml) and cooled in an
ice-bath. DIEA (390 i, 2.3 mmol) and triphosgene (67 nig, 0.23 mmol) were added

20 successively and the mixture was stirred for 1 hr. in the ice-bath. The reaction mixture was
quenched with aqueous 1N HCl solution at 0 °C, and extracted with CH;Cl, (20 ml). The
CH,(l, layer was washed with brine, dried over MgS0y, and evaporated under reduced
pressure. The residue obtained was purified by column chromatography
{dichloromethane/acetone = 15/1-7/1) to give a pure product {70 mg, 56%).

25 'H NMR (270 MHz) & (CDCls) 0.98 {t, ] = 7.7 Hz, 3H), 1.00 (t, ] = 7.3 Hz, 3H), 1.43-
1.59 (m, 2H), 1.66-1.77 (m, 2H), 2.07-2.35 (m, 2H), 2.23 (s, 3H), 4.12-4.18 (m, 2H), 5.36
(s, 2H), 5.40 (d, ] = 17.4 Hz, 1H), 5.68 (d, ] = 17.4 Hz, 1H), 6.76 (dd, ] = 1.5 and 6.7 Hz,
1H), 7.16 (s, 1H), 7.56-7.67 (m, 2H), 9.24 (s, 1H); MS (ES) m/z 503(M"+1).



WO 03/045952 PCTIEP02/13216 -54- (b) (9S)-1-butyl-9-ethyl-9-hydroxy-1H,12H
pyrano[3",4":6',7'lindolizino [1',2":6,5]pyrido[4,3,2-dejquinazoline-2,10,13 (3H, QQOLM-?}’ #8Re To a

solution of (9S)-9-acetoxy-I-butyl-9-ethyl-IH,12H 5

pyrano[3yé gﬁmzsljgpolizino[l 2':6,5]pyrido[4,3,2-de]quinazoline-2,10,13 @}ZIE C?HQI-Q trione (11.5 mg,
0.023 mmol) in MeOH (3 ml) cooled in an ice-bath was added anhydrous azine (100 I). The

mixture was warmed to room temperature and sti¢rgtl-for 1 hr. Aqueous 1 N HCI solution was added
dropwise to acidify the reaction mixture and the mixture was stirred for 1 hr. at room temperature.
After concer(ﬂn}lféﬁ}ﬂﬂﬁmywdeih?wl@yﬁfesﬁum 1318 obtaining residue Was extracted with CH2CI2 (20

ml x 3). Th bs n rne, dr Y vaporated.
The residue wé%ppglfgle%%y cgfumn %Mﬁgﬁﬁ%% %g%lﬂ) omet ane fgé‘é\ﬂgjjbg L}%to give pure
product (6. 1“%’@‘658%) 'H NMR (400 MHz) 8 (DMSO) 0.87 (t, J = 7.2 Hz, 3H), 0.96 (t, j = 7.6 Hz, 3H),
15 1.39-1.47 (m, 2H), 1.64-1.70 (m, 2H), 1.81-1.91 (m, 2H), 4.03-4.07 (m, 2H), 5.42 (s, 2H), 5.43 (s,
2H), 6.51 (s, 111306 Fohuton ef {95} aqatryey Phuggl-reshl-AHAH) = 7.6 Hz, 111), 7.61(dd. j = 7.2 and
(7965 )132 ﬂtth)p}ﬂrinb@(’b!’S&muM%E@ 1”“126‘@15 ftdll)s@&@mﬁiﬁa%oﬁn%ozﬁtﬁwgﬁ%xi)-

ethyl-9 Y or
pyrano[3", 4 n%éo zg[h%@% e[é nga EL% ifreic-bath srat addad sphydre
hyd rochIon&edﬁnmcblﬁ@pnnﬂhﬂaampmdvﬁi@iﬂd?&ﬁbrﬁtaﬂﬂpﬁ%@md stirred for 1 hr.
morpholinogt cin 20sacetate of R fere e Exam le 5. 2 accor to a 25 manner

S i B ot v iy o

analogous t Wo stepdvia compo

(9S)-9- acetwﬂgﬁ-éﬁﬂﬂqr{zd(ﬁ’rrﬁ@phbﬁn@émqﬂlwz Wfter conccntmted under reduced
pyranof8" Apieistiindaliabnatl @sﬁaam@%&mmzei ok 35 (Bhb OB trione 'H NMR

(270 MHz) .0.9 3H), 2. 2H) 2.24 (s ( 0 3H), 2,53-2.57 (m, 411),
266 (1, ] = é’é&% Sjﬁ‘gl é@%""fﬁ E‘ib‘iﬂ—‘i‘%dﬁ“‘é’zlf’ Siapotated. The fisidn
. was punﬁed by column chromatography (dxchloromethane! methanol = 30/1) to give pure
product (6.1 mg, 58%).

'H NMR (400 MHz) § (DMSO) 0.87 (t, ] = 7.2 Hz, 3H), 0.96 (t, ] = 7.6 Hz, 3H),
15 1.39-1.47 (m, 2H), 1.64-1.70 (m, 2H), 1.81-1.91 (m, 2H), 4.03-4.07 (m, 2H), 5.42 (s, 2H),
5.43 (s, 2H), 6.51 (s, 1H), 6.77 (d, ] = 7.2 Hz, 1H), 7.24 (s, 1H), 7.41 {d, ] = 7.6 Hz, 1H),
7.61(dd,J=7.2 and 7.6 Hz, 1H), 11.15 (brs, 1H); MS (ES) m/z 461(M'+1).

Example 1.2

20 - Preparation of (95)-9-ethyl-9-hydroxy-1-[2-(4-morpholino)ethyl]-1H,12H-
| pyra.no[3”,4”:6’,7’]indolizino[1’,2’:6,5]pyrido[4,3,2—de]quinazoline-2,10,13(3H,9H,15H)-
trione hydrochloride |

. This compound was prepared from (208)- 9-amino-7-(2-
morphohncethyl)mnmocamptotheqn 20-acetate of Reference Example 5.2 according to a
25 manner analogous to those of Example 1.1 in two steps via compound {a).

(a) (98)-9-acetoxy-S-ethyl-1-[2-(4-morpholino)ethyl]-1H,12H-
pyrano[3”,47:6’,7’ Jindolizino[1’,2%:6,5] pyrido[4,3,2-de] quinazoline-2,10,13(3H,9H,15H)-
trione

"HNMR (270 MHz) 8 (CDCls) 0.98 (t, ] = 7.4 Hz, 3H), 2.11-2.35 (m, 2H), 2.24 (s,
30 3H),2.53-2.57 (m, 4H), 2.66 (t, ] = 6.6 Hz, 2H), 3.68 (t, ] = 4.6 Hz, 4H), 4.24-4.40 (m,



30 May 2006 WO 03/045952 PCT/EP02/13216 -55- 25),5.41
(d,J=17.5Hz,1H),5.44(s,2H),5.68(d,J=17.5Hz, 1H),6,74(dd,J=2.0and 6.3 Hz, 18} ¥1ap38061-1),
7.58-7.67 (m, 2H), 8.68 (brs,1H); MS (ES) m/z 560 (M++i). (b)
(9S)-9-ethylrhneeoxy-I-[2-(4-morpholino)ethyl]-IH,12H pyrano [3",4":6' 7ﬁ'¥ndo|i;ino 1',2".6,5]pyrido
[4,3,2-de]quinazoline-2,10,13(3H,9H,15H)- 5 trione hydrochloride 'H NMR (270 MH2) S (DMSO-d6)
0.87 (t,j = 7.2 Hz, 35),1.84-1.90 (m, 2H), 2.44- 2.5 m, 4H), 2.60-2.65 (m, 2H), 3.55-3.58 (m, 411),
4.20 (m, 2H), 5.42 (s, 2H), 5.49 (s, 2H), 6.49 (s, 1H), 6.78 (d, j = 7.317,1H), 7.25 (s, 114), 7.42 (d, j =
8.6 Hz, 119 5. 84t } =1 7-3Hnd )64 1B 5198 {5k THY-MEz(HS), 674 6B [M2H80nd 0 Example

1.3 PreparatbHo {1 {95 -6ty H) [ 3-6@imetianin 0 mo M, DY s al2 bEoWIRe).,
[3",4":6',7"lindolizino[I',2":6,5]pyrido[4,3,2-de]quinazoline-2,10,13(3H,9H,15H)- trione hydrochloride 15

This comp@bn@ s qigpabedic (4932 Horpliné ) Ehd LT infamino) propylamino]camptothecin

20-acetate of Refesence, Example .5, cording o anner analqogous to those of Example 1.1 in
two steps \?:grco%rjgo’%ﬁg ’z;f”r?g‘fﬁé’i‘gﬁngé’{gﬁﬁéf’é% T%‘é&iﬁ?&?ﬂ%\%ﬁ%ﬂ?ﬁ? hipon pyrano
[3",4".65 7| EieaeAxdpeidon ) pyrido[4,3,2-de]quinazoline-2,10,13(3H,9H, 15H)- 20 trione 'H NMR (270
MHz) S (CDCI3) 0.88 (t, j = 7.6 Hz, 3H),1.84-1.95 (m, 2H), 2.07-2.34 (m, 2H), 2.23. (s, 9H), 2.46 (t, j =

6.74 (dd, j > . 7.15.(s, 7 55-7.65 (m, 2H): MS (ES) m/z 532 (M++1). 25 (b)
(9S)-9-eth%ﬁgﬁiﬁnﬁtgyﬁg%#%ﬁogg)]%gﬁ?d%)@i’l@i%%%%%5,’22:3”,%ﬁﬂﬁo’ﬁ%i o[
1',2":6,5]pyHdd §43 . 4B ool el 1, 1B)3H2S s 1 BH)- a2 e hyd6dhiotidy H5NMR 1270 MHz) S
(DMSO-d6} 0.88:d, 8.5 H:H11Hg, BE1ABR; 19 K8 BE) g8 (M++1).

10
Example 1.3

Preparation of (95)-9-ethyl-1-[3-(dimethylamino)propyl]-9-hydroxy-1H,12H-
pyrano [3”,4”:6’,7’]indoiizino{1’,2’:6,5]pyridc[4.33,2—de]quinazoﬁne-2,1&,13(3ﬁ,9ﬂ,15ﬁ)-
trione hydrochloride

15 This compound was prepared froml(208)~ 9-amino-7-[3-
(dimethylamino)propylamino]camptothecin 20-acetate of Reference Example 5.3
according to a manner analogous to those of Example 1.1 in two steps via compound (a).

(=) (95)-9-acetoxy-9-ethyl- 1-[3-(dimethylamino)propyl}-1H,12H-
| pyrano[3”,4”:6’,7’]indo]izino[1’,2’:6,5]pyrido[4,3,2—de]quinazolin&Z,IO,lS(3H,9H,15H)-
20 trione |

"H NMR (270 MHz) 8 (CDCls) 0.88 (t, ] = 7.6 Hz, 3H), 1.84-1.95 (m, 2H), 2.07-2.34
(m, 2H), 2.23 (s, 9H), 246 (t, ] = 6.8 Hz, 2H), 4.21 (t, ] = 7.5 Hz, 2H), 5.40 (d, ] = 17.2 Hz,
1H), 5.46 (s, 2H), 5.68 (d, ] = 17.2 Hz, 1H), 6.74 (dd, J = 1.8 and 6.8 Hz, 1H), 7.15 (s, 1H),
7.55-7.65 (m, 2H); MS (ES) m/z 532 (M*+1).

25 (b} (95)-9-ethyl-1-[3-(dimethylamino)propyl]-9-hydroxy-1H,12H-
pyrano(3”,47:6°,7 lindolizino[1’,2":6,5]pyrido[4,3,2-de] quinazoline-2,10,13(3H,9H,15H)-
trione hydrochloride

"H NMR (270 MHz) § (DMSO-d6) 0.88 (t, ] = 7.6 Hz, 3H), 1.80-1.94 (m, 2H), 2.08-
2.19 {m, 2H), 2.73 (s, 6H), 3.14-3.20 {m, 2H), 4.13-4.19 (m, 2H), 5.43 (s, 2H), 5.47 (s, 2H),
30 6.53 (s, 1H), 6.82 (dd, J = 1.0 and 7.6 Hz, 1H), 7.4 (dd, ] = 1.0 and 8.2 Hz, 1H), 7.63 (dd,]
=7.6 and 8.2 Hz, 1H), 10.28 (s, 1H), 11.23 (s, 1H); MS (ES) m/z 490 (M*+1).



2.19 (m, 2H), 2.73 (s, 6H), 3.14-3.20 (in, 2H), 4.13-4.19 (m, 2H), 5.43 (s, 2H), 5.47 (s, 2H), 30 6.53 (s,
1H), 6.82 (dd, j= 1.0 and 7.6 Hz, 1H), 7.44 (dd, j = 1.0 and 8.2 Hz, 1H), 7.63 (dd, ] = 7.6 and 8.2 Hz,
111), 10.28 (s,1H),11.23 (s, 1H); MS (ES) m/z 490 (M++i). WO 03/045952 PCT/EP02/13216 -56

Example wd @3kapasation of (9S)-9-ethyl-9-hydroxy-I-propyl-1H,12H pyranegee418:¢ 1 indolizino |
1',2":6, 5] pyrido [4,3,2-de] quinazoline-2,10,13 (3H,9H,15H)- 5 trione This compound was prepared
from (20S)- 9-amino-7-(propylamino)camptothecin 28Racetate of Reference Example 5.4 according to
a manner analogous to those of Example 1.1 in two steps via compound (a). (a)

(9S)-9-acetoxy-9-ethyl-l-propyl-1H,12H io
pyrano[3",4".6',7'lindolizino[1',2":6,5]pyrido[4,3,2:de an oline-2,10,13(3H,9H,15H)- trione 'H NMR -
(270 MHz) S (CD30D) 0.98 (t, J = 7.6 Hz, 3H), .3 Hz, 3H), 1.71-1.80 (m, 2H), 2.10-2.24

(m, 2H), 2.19 (s, 3H), 5.36 —172 11),,5.44 (s, 2H), 5.56 (d, ] = 172 Hz, IH), 6.76 (d, = 7.6
Hz, 1H), 7.25 (s, 1H), 743% (?133 &ﬁg’fl ¥Ry #Blﬁﬁ“lll) MS (ES) m/z 489

(M++1). (b) (PBF: ’hﬁéﬁ;&wéﬂyzixpwﬂpymsﬂmuomgﬁahd@q;ﬁn&oﬁimmzm@ﬂ,m rido
[4,3,2-delsquinazoline-2,10,13(3H,9H,15H)- trionegkl NMR (270 MHz) S (DMSO-d6) 0.88 (t, j = 7.3 Hz,
3H), 0.98 (t, J = 7.3 Hz, 3H), 20 1.66-1.75 (m, 2H), 1.82-1.90 (m, 2H), 3.97-4.03 (m, 2H), 5.41 (s, 2H),

5.42 (s, 2H), 6491‘513 P@,Z{H( 4(s,1 ,7..4 dd, j =1.Q and 8.2 Hz,
111)760( % 82|f99H 11%(91@32?}1‘5)‘(‘@%27# g%‘fﬂﬁ‘ ‘%" PORTR 1.5 25
Preparation 0 @'gsa - %ﬂr I%f"@ﬂk/ SOAFORdinR 2 5ppane 3nalowiay tirthiotizaf Bk mple
y2':6,5]pyridd[4 13, weetepiviz ohimpedd (2B (3H,9H 15H) trione This compound was prepared from
(20S)- 9-amino-7-(benzylamino)camptothecin

(a) (95)-9-acetoxy-9-ethyl-1-propyl-1H, 12H-

10 pyrano[S”,4”:6’,7’]indolizino{l’,z’:é,sjpyrido[4,3,2-de]qujnmline-2,10,13(3H,9H,15H)—
trione

"H NMR (270 MHz) § (CD;0D) 0.98 (1, ] = 7.6 Hz, 3H), 1.05 (t, ] = 7.3 Hz, 3H),
1.71-1.80 (m, 2H), 2.10-2.24 (m, 2H), 2.19 (s, 3H), 5.36 (d, ] = 17.2 Hz, 1H), 5.4 (5, 2F),
3-56 (d, ] = 17.2 Hz, 1H), 6.76 (d, ] = 7.6 Hz, 1H), 7.25 (s, 1H), 7.43 (d, ] = 8.6 Hz, 1H),
15 7.59 (dd, J=7.6 and 8.6 Hz, 1H); MS (ES) m/z 489 (M*+1).

(b) (95)-9-ethyl-9-hydroxy-1-propyl-1H,12H-

pyrano[3”,4”:6’,7’Jindolizino| 1°,2"6,5)pyrido [4,3,2-de] quinazoline-2,10,13(3H,9H,15H)-
trione

"H NMR (270 MHz) § (DMSO-d6) 0.88 (1, ] = 7.3 Hz, 3H),0.98 (t, ] = 7.3 Hz, 3H),
20 1.66-175 (m, 2H), 1.82-1.90 (m, 2H), 3.97-4.03 (m, 2H), 5.41 (s, 2H), 5.42 (s, 2H), 6.49 (s,
1H), 6.76 (dd, J = 1.0 and 7.6 Hz, 1H), 7.24 (s, 1H), 7.41 (dd, ] = 1.0 and 8.2 Hz, 1H), 7.60
(dd,J=7.6 and 8.2 Hz, 1H), 11.13 (s, 1H); MS (ES) m/z 447 (M*+1).

Example 1.5

25 Preparation of (95)-1-benzyl-9-ethyl- -9-hydroxy-1H,12H-
pyrano{S” 47:6\7’}indolizino{1}2’ :6,5]pyrido[4,3,2-de]quinazoline-2,10 ,13(3H,9H. ,15H)-
trione

This compound was prepared from (20S)- 9-amino-7- (benzylamino)camptothecin
20-acetate of Reference Example 5.9 according to a manner analogous to those of Example
30 1.1in two steps via compound (a).



20-acetate of Reference Example 5.9 according to a manner analogous to those of Example 30 1.1 in
two steps via compound (a). WO 03/045952 PCTIEP02/13216 -57 (a)
(9S)-9-acetoxy-1-benzyl-9-ethyl-IH,12H-

pyrano[3w# re4diagiolizino[1',2":6,5]pyrido[4,3,2-de]quinazoline-2,10,13{3k,3k,13H)- trione 'H NMR
(270 MHz) 8 (CDC13) 0.94 (t, J = 7.3 Hz, 3H), 2.00-2.33 (m, 2H), 2.20 (s, 5 3H), 5.16 (s, 2H), 5.32 (d,
j=17.2 Hz, IH), 5.47 (s, 2H), 5.59 (d, j = 17.2H, 1HE%.77 (m, 1H), 7.10 (s, 1H), 7.15-7.40 (m, 5H),
7.50-7.78 (m gHé 9.34 (brs, 1H); MS (ES) m/z 537 (M++1). (b)

(98)-1-benz;ﬁ‘3 ( ﬁ%ﬁimﬁb&)l?%%ﬁ%%%’lM":6',7']indolizino[1;2':6,5]pyrido[4,3,2-de]

quinazoline-prark334T 817 [ibéblidiad(i}pes, 5] pyiidd [£3 0-WHliq)i BatlolihS Q; LH) qBAAH, 1 5H)3 Hz, 3H),
1.82 (g, j = 7,3z 2H), 5.12 (s, 2H), 5.33 (s, 2H), 5.42 (s, 2H), 6.47 (s, 1H), 6.87 (d, | = 7.6 Hz, 111),

7.21 (s, 1H), 7.28-7.40 (m, 5H), 7.48 (d, j = 8.6 Hz, 1H), 7.68 (dd, J = 7.6 and 8.6 Hz,1H),1133 (brs,
IH); MS (ES) m/z ++1). 15 le 1.6 Preparation of
(98)-9-ethy|-9-hydﬁw%wbmaﬁ%é}/%(@',"“217:3'%F\H&i%%&??‘.(@?s%a&ﬁlgﬁ,z-de]
quinazoline-2HJ) 13636 28, 1652)(dyjone7. 2G1Z B GMp &) OEE Y BS P& Prrexy BHNTKRO& Y7 Yamino-7
(Phenethylargipp)e Qtﬁﬁeslmszﬂa%%%%ﬁf?%%i‘%!%‘tﬁﬁ'Eifﬁ,rg%%é(-ra%ﬁ%ﬁ?ﬁ%%‘i BF339ner

analogous to_those of Example 1.1 in tWo steps via compo

(9S)-9-aceto -di%)rhyl-l-phenethyl-lH,lZH pyrano[3",4":6',7'lindolizmo
[1',2":6,5]pyrido[4,3,2-de]quinazoline-2,10,13(3H,9H,15H)- 25 trione 'H NMR (400 MHz) 8 (CDC13)
0.98 (t, j = 7.0H2SBilpepzrt-SetharhfrbavposyA3(RHBH), 3.05 (t, j = 7.81-17,2H), 4.35-4.41 (m, 2H),
5.41(d, | = 1 pyrdris{ 4476 HhGobbiho[1;2:6,5]pyrido[4,3,2-de] quinazoline-2,10,13(3H,9H,15H)-

10 #rione

"H NMR (270 MHz) & (DMSO-ds) 0.84 (t,J = 7.3 Hz, 3H), 1.82 (q, ] = 7.3 Hz, 2H),
5.12 (s, 2H), 5.33 (s, 2H), 5.42 (s, 2H), 6.47 (s, 1H), 6.87 (d, ] = 7.6 Hz, 1H), 7.21 (s, 1H),
7.28-7.40 (m, 5H), 7.48 (d, T = 8.6 Hz, 1H), 7.68 (dd, ] = 7.6 and 8.6 Hz, 1H), 11.33 (brs,
1H); MS (ES) m/z 495 (M +1).

i5
Example 1.6

Preparation of (95)-9-ethyl-9-hydroxy-1-phenethyl-1H,12H-
pyrano{3”,4”:6'7’lindolizino[1}2":6,5]pyrido[4,3,2-de] quinazoline-2,10,13(3H,9H,15H)-

trione

20 - This compound was prepared from (205)- 9-amino-7-~
(phenethylamino)camptothecin 20-acetate of Reference Example 5.5 according to a
manner analogous to those of Example 1.1 in two steps via compound (a).

() (95)-9-acetoxy-9-ethyl-1-phenethyl-1H,12H-
pyrano[3”,4”:6,7’lindolizino{1}2":6,5}pyrido[4,3,2-de] quinazoline-2,10,13(3H,9H,15H)-
25 frione

'H NMR (400 MHz) 8 (CDCls) 0.98 (t, ] = 7.6 Hz, 3H), 2.11-2.33 (m, 2H), 2.23 (s,
3H), 3.05 (, ] = 7.8 Hz, 2H), 4.35-4.41 (m, 2H), 5.41 ( d, ] = 17.2 Hz, 1H), 5.44(s, 2H),
5.69 (d, ] = 17.2 Hz, 1H), 6.72 (dd, ] = 2.0 and 6.6 Hz, 1H), 7.16 (s, 1H), 7.22-7.36 (mm,
5H), 7.60-7.68 (m, 2H), 8.08 (brs, 1H); MS (ES) m/z 551 (M*+1).



5.69 (d, j=17.2 Hz, 11-1), 6.72 (dd, j = 2.0 and 6.6 Hz, 1W, 7.16 (s, 1H), 7.22-7.36 (m, 5H), 7.60-7.68
(m, 2H), 8.08 (brs, IH); MS (ES) m/z 551(M++1). WO 03/045952 PCT/EP02/13216 -58 (b)
(9S)-9-ethyl-9-hydroxy-I-phenethyl-1H,12H-
pyrano[%@';,@}hzgyggolizino[l',2':6,5]pyrido[4,3,2-de]quinazo|ine-2,10,13;%!#,%32%5—&- trione 'H NMR
(400 MHz) ,S (DMSO-d6) 0.88 (t, j = 7.4Hz, 3H), 1.74-1.92 (m, 2H), 3.03 5 (t, J = 8.2Hz, 2H),
4.24-4.32 (m, 2H), 5.43 (s, 2H), 5.53 (s, 2H), 6.53-@§ 1H), 6.77 (dd, f = 1.2 and 7.4Hz, 1H), 7.25 (s,
1H), 7.28 (m, 11-1), 7.31-7.38 (0, 4H), 7.42 (dd, f = 1.2 and 8.8Hz,1H), 7.61 (dd, j = 7.4 and 8.8
Hz,lH),ll.l('}’)(ﬁ?@ F5thwiP sy oy, st prid YL EHEmple 1.7 10 Preparation of
(9S)-9-ethylpgrhyoisrky a3 JiheslAprelnid)-4, 5 phz o by sanabRqfind o e Al 130 H,0H, 1 5H) -
2':6,5]pyridc%[%ogez-de]quinazoline-2-,10,13(3H,9H,15H)- trione This compound was prepared from
(20S)- 9-amino-/-(3- phenylpropylamino)camptothecin 20-acetate of Reference Example 5.6
according to a 15 manner analogouys to those of Example 1.1 in two steps via compound (a). (a)
(9S)-9-acetoxy-9-IétWI{'I&(@‘-%%@J )&Wﬁ@ﬁiﬁﬂﬁ%ﬁiﬁﬁ[%%ﬁﬂli%&%ﬁ@[1; 18:%pyrido
24,3)’,22-(1%] ?mﬁaaemezzzm,x&mgm)m);sm?r@, N BB (& 741Y) ﬁésb %,(Qﬁ?%air Q18,81§t-, ; = 7?;4 I(—|Z,
H), 2.1 - -2, 1, 2 td S v aH), 4. m, 2H), 5.31 (s,
b, 541 (4 7 9 Gl O ol e R ARy L U0 00 s
(m, 5H), 7.15°8%, 107 p56dab= 74 g S dl, ¥z 1117 (brcdas E8) e0émsng Miz1211), 8.92
- (brs,1H); MS (ES) m/z 565 (M++1). (b) (9S)-9-ethyl-9-hydroxy-I-(3-phenyl-propyl)-1H,12H 25
pyrano[3",4":6',7'lindolizino[1',2":6,5]pyrido[4,3,2-de]quinazoline-2,10,13(3H,9H,15H)- trione 'H NMR
(270 MHz) 8 (DMS0O-d6) 0.88 (t, J = 7.3Hz, 3H), 1.79-1.91 (m, 2H), 1.94- 2.12 (m, 2H), 2.74 (t,j= 7.9
Hz, 2H), 4.13 (t, j = 7.6 Hz, 2H), 5.43 (s, 211) Esaiple L7H),

10 Preparation of (95)-9-ethyl-9-hydroxy-1-(3-phenylpropyl)-1H,12H-
pyrano[3”,47:67’|indolizino[1°2':6,5]pyrido[4,3,2-de] quinazoline-2,10,13(3H,9H,15H)-

trione

This compound was prepared from (2085)- 9-amino-7-(3-
phenylpropylamino)camptothecin 20-acetate of Reference Example 5.6 according to a
15 manner analogous to those of Example 1.1 in two steps via compound (a).

(a) (95)-9-acetoxy-9-ethyl-1-(3-phenyl-propyl)-1H,12H-
pyrano[3”,4”:6)7’]indolizino{1,2":6,5]pyrido[4,3,2-de] quinazoline-2,10,13(3H,9H,15H)-
trione

. 'H NMR (270 MHz) 8 (CDCs) 0.98 (t, ] = 7.4 Hz, 3H), 2.10 (m, 2H), 2.10-2.32 (m,

20 2H), 2.23 (s, 3H), 2.83 (t, ] = 7.8 Hz, 2H), 421 (m, 2H), 5.31 (s, 2H), 5.41 (4, ] = 17.2 Hz,.
1H), 5.68 (d,J=17.2 Hz, 1H), 6.72 (dd, ] = 1.8 and 6.8 Hz, 1H), 7.12-7.28 (m, 5H), 7.15
(s, 1H), 7.59 (dd, ] = 1.8 and 8.7 Hz, 1H), 7.63 (dd, ] = 6.8 and 8.7 Hz, 1H), 8.92 (brs, 1H);
MS (ES) m/z 565 (M*+1).

(b) (95)-9-ethyl-9-hydroxy-1-(3-phenyl-propyl)-1H,12H-
25 pyrano[3”,4”:6’7’)indolizino[132°:6,5]pyrido[4,3,2-de]quinazoline-2,10,13(3H,9H,15H)-
‘trione

'H NMR (270 MHz) § (DMSO-ds) 0.88 (t, ] = 7.3Hz, 3H), 1.79-1.91 (m, 2H), 1.94-
2.12 (m, 2H), 2.74 (t, ] = 7.9 Hz, 2H), 4.13 (1, ] = 7.6 Hz, 2H), 5.43 (s, 2H), 5.47 (s, 2H),
6.49 (s, 1H), 6.77 (d4, J = 1.0 and 7.6Hz, 1H), 7.16 (m, 1H), 7.20-7.31 ([}, 4H), 7.42 (44,7
30 = 1.0and 8.6Hz, 1H), 7.61 (dd, ] = 7.6 and 8.6 Hz, 1H); MS (ES) m/z 523 (M*+1).



6.49 (s, 1H), 6.77 (dd, j = 1.0 and 7.6Hz,111), 7.16 (m, 1H), 7.20-7.31(0, 4H), 7.42 (dd, j 30 = 1.0 and
8.6Hz, 1H), 7.61 (dd, J= 7.6 and 8.6 Hz,1H); MS (ES) m/z 523 (M++1). WO 03/045952 ’
PCT/EP02/13216 -59 Example 1.8 Preparation of

(9S)-9-etiyy-§slysdeaxy-1-[2-(pyridin-2-yl)ethyl]-IH,12H- pyrano | 3",4":6;;&%;3%%26[ | 32":6,5 ] pyrido [
4,3,2-de] quinazoline-2,10,13 (3 H,9H,15H )- trione hydrochloride 5 This compound was prepared from
(20S)- 9-amino-7-[2-(pyridin-2- yl)ethylamino] campt#thecin 20-acetate of Reference Example 5.7
according to a manner analogous to those of Example 1.1 in two steps via compound (a). (a)
(98)-9-acetoxy-9-ethyl-I-[2-(pyridin-2-y|)ethy|]-1ﬁ?fﬁﬂ‘bwano[3”,4":6;7'] indolizino[1;
2':6,5]pyrido[4,3,2-d%] quinazoline-2,10,13(3H,9H,15H)- 10 trione 'H NMR (270 MHz) S (CDC1) 0.97
(t. J = 7.6 Hz, 3H), 2PTEPSra8Pf4PH)-Sesbyled-hydroxy-1-[2-(pyridin-2-yl)ethyl]-1H,12H-
3H),3.21(t,J=Ptaizo P67 abiemnd (0351 Fyida Al n-BeiQuitlanbtiaAd 21bizs (HbIB 5, | = 18.8

Hz, 1H), 5.83 (dd, j = 18.8 Hz, 1H), 6.73 (dd..i = 2.3.and §.3 Hz, 1H), 7.13-7.27 (m, 3H), 7.58-7.66 (m,
3H), 8.43 (brs,1H), 8.60 (d, j = 4.6 Hz, 1H);qﬁh@iygyfg%rfﬁ’f%dg52 (M++1). (b)

(9S)-9-ethyl-9-hydroxy-1-[2-(pyridin-2-yl)ethyl-1H - . 1
pyrano[3'|%4":6'7' indo i_%?r%loﬁ%éédé\,@ﬁ5%%6%%??&%%113&%%%?290@5@33§H,15H)- trione
hydroch|orid$WM@WSQWWM@qmEc@hmegﬁ)aiceﬁn@a; m@idpr3.18 20 (m,

2H), 4.45 (MaiisSiud & (ErcRRE Bxbrhfo 2Hih BrBQ W%@@%@L@dk@j-?’mi“)' 7.26 (s, 1H), 7.27 (m,
11-1), 7.36 (d, J = 7.6 Hz, 1H), 7.45 (d, j = 7.9 Hz, TH), 7.64 (dd, j = 7.3 and 7.6 Hz,1H), 7.74 (ddd, j =

2.0 and 7.6 qarFs9-5geckblly- 8-SR M HrIh A8 49 i M 4ES) M/z 510 (M++1). 25 WO
03/045952 P&Jé&oﬁ?%@?é%’?ﬁfo%%gfﬁg%zjgyﬁdo[4,3,2—de]qui.nazoﬁne-z,lo,13(3H,9H,15H)—

10 trione

*H NMR (270 MHz) 8 (CDCl) 0.97 (t, ] = 7.6 Hz, 3H), 2.10-2.32 (m, 2H), 2.22 (s,
3H),3.21 (t, J = 7.9 Hz, 2H), 4£.57 (m, 2H), 5.41 (4, ] = 17.2 Hz, 1H), 5.69 (d, ] = 17.2 Hz,
1H),5.73 (dd, ] = 18.8 Hz, 1H), 5.85 (dd, ] = 18.8 Hz, 1H), 6.73 (dd, ] = 2.3 and 6.3 Hz,
1H), 7.13-7.27 (m, 3H), 7.58-7.66 (m, 3H), 8.43 (brs, 1H), 8.60 (d, ] = 4.6 Hz, 1H); MS

15 (ES) m/z 552 (M*+1).

(b) (95)-9-ethyl-9-hydroxy-1-[2-(pyridin-2-yl)ethyl]-1H,12H-
pyrano[3”,4”:6§7’]indo¥izino[1;2’:6,5]pyrido[4,3,2—de]quinazolige~2,10,13(3H,9H,15H)-
trione hydrochloride

| "H NMR (270 MHz) § (DMSO-dg) 0.87 (t, ] = 7.3Hz, 3H), 1.84-1.88 (m, 2H), 3.18
20 (m, 2H), 445(m, 2H), 5.42 (s, 2H), 5.61 (s, 2H), 6.50 (s, 1H), 6.80 (d, ] = 7.3Hz, 1H), 7.26
(s, 1H), 7.27 (m, 1H), 7.36 (d, ] = 7.6 Hz, 1H), 7.45 (d, ] = 7.9 Hz, 1H), 7.64 (dd, ] = 7.3
and 7.6 Hz, 1H), 7.74 (ddd, ] = 2.0 and 7.6 and 7.9 Hz, 1H), 8.52 {m, 1H), 11.18 (brs, 1H);
MS (ES) m/z 510 (M*+1). ‘



Preparation of (9S)-9-ethyl-9-hydroxy-I-[2-(pyridin-3-yl)ethyl]-1H,12H- pyrano [3",4":6 ,7'] indolizino [
1',2":6,5] pyrido [4,3,2-de] quinazoline-2,10,13(3H,9H,15H)- trione hydrochloride 5 This compound was
prepared from (20S)- 9-amino-7-[2-(pyridin-3- yl)ethylamino]camptothecin 20-acetate of Reference

Exampleyapd#6£95ding to a manner analogous to those of Example 1.1,jq.hwg,8tens via compound
(@). (a) (93)-9-acetoxy-9-ethyl-I-[2-(pyridin-3-yl)ethyl]-1H,12H pyrano
[3",4":6',7"lindolizino[1',2":6,5]pyrido [4,3,2-de]quind#bline-2,10,13(3H,9H,15H)- 10 trione 'H NMR (270
MHz) 8 (CDC13) 0.98 (t, j = 7.4 Hz, 3H), 2.160-2.27 (m, 2H), 2.23 (s, 3H), 3.07 (t,j = 7.3 Hz, 2H), 4.42
(m, 2H), 5.40 (d, j = 17.2 Hz, 1H), 5.44 (s, ZHW 93 17.2 Hz, 1H), 6.72 (dd, j = 2.6 and 5.9 Hz,
1H), 7.17 (s, IH), 7.28 (m, 1H), 7,59-7.7Q (m, 3H), 8.13 (s, 1H), 8.52 (m, 2H); MS (ES) m/z 552 (M++l).
is b)(9S)-0-ethyl-9- V&?&%&‘R&é’-{{%ﬁé’ﬁl‘%@ﬁé’tﬁéﬂ-mk PYain ¥ et dlizino [ 1:2'6,5]pyrido
[4,3,2-de] quinearsliAa 460 1ad8l ] 131,51 pandolydipakiandazblibdi (1303 d8), BDMSO-d6)
0.88 (t,j = 7.3Hz, 3H), 1.86 (q, j = 7.3 Hz, )1&&8%; %J’ Taf-3 Hz, 11-1),3.07 (t, f = 7.6 Hz, 2H), 4.32
(m, 2H), 5.43 (s, 2H), 5.55 (s, 2H), 20 6.5%1?5 iH), 6 fé, | = 7.6Hz, IH), 7.28 (s, 1H), 7.36 (dd, j =

4.6 and 7.6 Hz, = 8.4 Hz,111).7.64{dd, =7 8a AH), 7.74 (d, = 7.8
Hz,fﬂ),gAe dZ,JiIIﬂgf(‘SZjé%é%% ??éﬁrfééfﬁ]ﬁ%ﬂ%éiﬁ?ﬁ%’%gf’w%% (|\§|++1). 25 WO
03/045952 Bisthrpaalsemptotheqn 2rsietatend Relepacsatimmple 5.8 according to a manner

(95)-9-ethykdoyolie sy tht3e LRty )-1LiH 423ty anebingbu@d (dndolizino [ 1,2":6,5]pyrido [4,3,2-de]
guinazoline-2,10,13 (3H,9H,15H)- trione 5 This compound was prepared from (20S)- 9-amino-7-(3

methylbuty@rﬂm)gm&ﬁﬁgréa@&qge(ﬁg&ﬁ@e}gggmgﬁﬁg}pje 5.21 according to a manner

| h led.1 in twa i | |
anajogous R e L 1%?6,%&%%&?4?3?@3&%2&@&&2,10,13(3H,9H,15H)*
10 ftrione

"H NMR (270 MHz) § (CDCl;) 0.98 (1, ] = 7.4 Hz, 3H), 2.160-2.27 (m, 2H), 2.23 (s,
3H),3.07 (t, ] = 7.3 Hz, 2H), 442 (_m, 2H),5.40 (d,] =172 Hz, 1H), 5.44 (s, 2H), 5.68 (d,
J=17.2Hz, 1H), 6.72 (dd, ] = 2.6 and 5.9 Hz, 1H), 7.17 (s, 1H), 7.28 (m, 1H), 7.59-7.70
(m, 3H), 8.13 (s, 1H), 8.52 (m, 2H); MS (ES) m/z 552 (M*+1).

15 b) (98)-9-ethyl-9-hydroxy-1-[2-(pyridin-3-yl)ethyl]- L, 12H-
pyrano[3”,47:6,7Jindolizinof1 ;2"16,5]pyrido[4,3,2-de}quinazoline-2,10,13(3H,9H,15H)-
trione hydrochloride

"H NMR (270 MHz) § (DMSO-de) 0.88 (t, ] = 7.3Hz, 3H), 1.86 (q, ] = 7.3 Hz, 1H),
- 1.87(q,J = 7.3 Hz, 1H), 3.07 (t, ] = 7.6 Hz, 2H), 4.32 (m, 2H), 5.43 (s, 2H), 5.55 (s, 2H),
20 650 (s, 1H), 6.79 (d, J = 7.6Hz, 1H), 7.28 (s, 1H), 7.36 (dd, ] = 4.6 and 7.6 Hz, 1H), 7.46
(d,] = 8.4 Hz, 1H), 7.64 (dd, ] = 7.8 and 8.4 Hz, 1H), 7.74 (d, ] = 7.8 Hz, 1H), 846 (4, ] =
4.6 Hz, 1H), 8.52 (s, 1H), 11.14 (brs, 1H); MS (ES) m/z 510 (M*+1).

5



(a) (9S)-9-acetoxy-9-ethyl-I-(3-methylbutyl)-IH,12H pyrano[3",4":6",7'lindolizino[ 1;2".6,5]pyrido
[4,3,2-dejquinazoline-2,10,13(3H,9H,15H)- 10 trione 'H NMR (270 MHz) s (cDa3) 0.98 (t, ] = 7.6 Hz,
3H), 1.05 (d, j = 6.6 Hz, 6H), 1.65 (m, 2H), 1.84 (m, 1H), 2.07-2.35 (m, 2H), 2.23 (s, 3H), 4.18 (m, 2H),
536 (d, ‘=,V(:_I,ég}:;‘lfbjl—gﬁz1H),5.4O(d,J=17.2Hz,1H),5.43(d,J=18.5Hz,1H),5.68§:g(1)|ll g= 21/7.2 Hz,1H),6.73 (dd, j
= 2.0 and 6.8 Hz, 11-1), 7.16 (s, 1H), 7.59 (dd, j = 2.0 and 8.6 H7, 1H), Y64 {1t THY 15 8.66 (brs,
1H); MS (ES) m/z 517 (M++1). (b) (9S)-9-ethyl-9-hyglroxy-I-(3-methylbutyl)-1H,12H- pyrano[3",4":6;
7'lindolizino[1;2":6,5]pyrido [4,3,2-de]quinazoline-2,10,13(3H,9H,15H)- trione 'H NMR (270 MHz) S
(DMSO-d6) 0.88 (t, j = 7.3Hz, 3H), 1.00 (d, j = Bx8rkide BH, 20 1.58-1.82 (m, 3H), 1.86 (q, j = 7.3
Hz,1H),1.87 (q, j = 7.3 H7, 1H), 4.06 (t, j = 7.9 Hz, 2H), 5.41 (s, 2H), 5.43 (s, 2H), 6.49 (s, 1H), 6.76
(dd, j = 1.0 and 7.611z Preppr7tiza ¢f (25))9-ati0-$eldydroxy-0-ehoh &1 Masbl H,804(dd, j = 7.6 and 8.6

Hz, IH), 11.1%@@6{59’@4@’@1@)}%0 Y_ﬁ:%ﬁﬁ%}idgﬁiggj\qgémo%y&qﬁl%%l%%gP02113216

-62- Example 1.11 Preparation of (9S)-9-ethyl-I-heptyl-9-hydroxy-IH,12H pyfano ] indolizino
[I2:6, 5] pyrido [4,3,2-de] quinazoline-2,10,13 ($HP™H,15 H)- trione 5 This compound was prepared
from (20S)- 9-amino-7-(heptylamino)camptothecin 20-acetate according of Reference Example 5.10 to
a manner analogoUS%6OHBBISY WesErRRAEd Hom (A% )ktEpenine dofpound (). (a)
(9S)-9-acetoryetydihyilémant)daiipididciy penedite 8 Refékied ehizinplt 3,23 Rl anede 44,3, 2-de]

g o) ¢ il e bl O O MG T VDSl T 20 (11 = 60112, 31

(a) (95)-9-acetoxy-9-ethyl-1-(3-methylbutyl)-1H,12H- ‘
pyrano[B”A”:ﬁ;T]indo]izino[1;2’:6,5]pyrido [4,3,2-de]quinazoline-2,10,13(3H,9H,15H)-
10 trione

*H NMR (270 MHz) § (CDCl;) 0.98 (1, ] = 7.6 Hz, 3H), 1.05 (d, ] = 6.6 Hz, 6H), 1.65
(m, 2H), 1.84 (m, 1H), 2.07-2.35 (m, 2H), 2.23 (s, 3H), 4.18 (m, 2H), 536 (d, ] = 18.5 Hz,
1H),5.40(d,J = 17.2 Hz, 1H), 543 (d, ] = 18.5 Hz, 1H), 5.68 (d, ] = 17.2 Hz, 1H), 6.73
(dd,] =2.0 and 6.8 Hz, 1H), 7.16 (s, 1H), 7.59 (dd, ] = 2.0 and 8.6 Hz, 1H), 7.64 (m, 1H),
15 8.66 (brs, 1H); MS (ES) m/z 517 (M*+1).

(b) (9S)-9—ethyl—9—hydroxy—1-(3-methylbutyl)-1H,12H—
pyrano{3”,4”:617 jindolizino[1;2:6,5]pyrido[4,3,2-de]quinazoline-2,10,13(3H,9H,15H)-
trione

'H NMR (270 MHz) § (DMSO-dg) 0.88 (t, J = 7.3Hz, 3H), 1.00 (d, ] = 6.6 Hz, 6H),
20 1.58-1.82 (m,3H)}, 1.86 (q, ] = 7.3 Hz, 1H), 1.87 (q, ] = 7.3 Hz, 1H), 4.06 (¢, ] = 7.9 Hz,
2H), 5.41 (s, 2H), 5.43 (s, 2H), 6.49 (s, 1H), 6.76 (dd, ] = 1.0 and 7.6Hz, 1H), 7.24 (s, 1H),
740 {(dd, Y= 1.0and 8.6 Hz, 1H), 7.60 (dd, ] = 7.6 and 8.6 Hz, 1H}, 11.13 (brs, 1H); MS
(ES) m/z 475 (MT+1).

25



1.33 (m, 6H), 1.43-1.49 (m, 211), 1.70-1.76 (m, 2H), 2.10-2.32 (m, 5H), 4.14-4.131%%2 ) 537
(s,2H),5.40(d,J=17.1Hz,111),5.68(d,J=17.1Hz,1H), 6.74(dd,J=1.7,6.6Hz, IH), 7: Y% 57-7.66
(m, 2H), 8.70 (br,1H); MS (ES) m/z 545 (M++1). 15 (b) (9S)-9-ethyl-I-heptyl-9-hydroxy-1H,12H pyrano
[3",4":6', lmetohizse[1',2":6,5]pyrido [4,3,2-de]quinazoline-2,10,13(3H,94 dEkhsthigre 'H NMR
(270MHz) 8 (DMS0O-d6) 0.85-0.90 (m, 6H),1.27-1.36 (m, 8H),1.69-1.88 (m, 4H), 4.05 (m, 211), 5.42
(s, 4H), 6.50 (br,1H), 6.78 (d, j = 7.6 Hz, 111), 7.2%; 111), 20 7.42 (d, J = 7.6 Hz,1H), 7.61(t, J = 7.6
Hz,1H),11.14 (s,1H); MS (ES) m/z 503 (M++i), 25 30 May 2006 WO 03/045952 PCT/EP02/13216
-63- Example 1.12 Preparation of (9S)-9-ethyr9= 5)3}-I-(2-méthylpropyl)-1H,12H pyrano [ 3",4":6',7'
] indolizino [ 1',2":6,5] pyrido [4, 3,,2-%? uinazoline-2,10,13 3H,9H,15H%— trione 5 This compound was
prepared from (20S)- 9-arhf5B2FEs t&ﬁb?ﬁﬁ‘}ﬁ%l‘h@&gfﬁ" BeresintBhlabstate of Reference

Example 5. pgracsGitjatests findudinhe] Hipaghsits fho e def quiampliad 2, 1o 196158 d siacompound
@. (a) (9S)-9-acetoxy-9-ethy|-I-(2-methylpropyl)h],,lgﬂ%ZH- pyrano[3",4":6',7'lindolizino[1',2":6,5]pyrido
[4,3,2-de] quinazoline-2,10,13(3H,9H,15H)- 10 trione '"H NMR (270MHz) 8 (DMSO-d6) 0.88-0.94 (m,

10H), 2.02-2.25 {m, 5H), 3.96,(d, | =7.9 Hz, 2H s, 2H), 5,47 (s, 2H).6.81 (d.j =.7.9 Hz, 111),
6.94 (s,S(:)Lll), 7450 2P zﬁgﬁfﬁ?"fﬁﬁ&?}iz%g‘ %fz, ‘?‘1%?1‘%%‘&?%‘?;%& §52 503 (M++1).
(b) (9S)-9-eXPrycettyaresaringofedaypasginyapleiiHp iea manner analogous to those of

pyrano[3", 4G uipla t0liziaedlsiddvid vihelhd Eide]quinazoline-2,10,13(3H,9H,15H)- trione '"H NMR
(270MHz) 8 (DMS0O-d6) 0.87 (t, j = 7.3 Hz, 3H), 0.94 (d, j = 6.6 Hz, 6H), 1.74-2.11 (m, 311), 3.93-3.98

(M, 2H), 5.34) @sPbacet6(8.cthjl- BB €A 1H )1 80 (d, | =
pyrano[3”,4”:6°,7’lindelizino{1’,2":6,5)pyrido[4,3,2-de]quinazoline-2,10,13(3H,9H,15H)-
10 trione

"H NMR (270 MHz) § (CDCls) 0.86 (t, ] = 6.6Hz, 3H), 0.98 (t, ] = 7.4 Hz, 3H), 1.26-
1.33 (m, 6H), 1.43-1.49 (m, 2H), 1.70-1.76 (m, 2H), 2.10-2.32 (m, 5H), 4.14-4.16 (m, 2H),
5.37 (s, 2H), 5.40 (d, ] = 17.1 Hz, 1H), 5.68 (d, J = 17.1 Hz, 1H), 6.74 (dd, ] = 1.7, 6.6 Hz,
1H), 7.15 (s, 1H), 7.57-7.66 (m, 2H), 8.70 (bz, 1H); MS (ES) m/z 545 (M*+1).

15 (b) (95)-9-ethyl-1-heptyl-9-hydroxy-1H,12H-
pyrano[3”,4™:6°,7’]indolizino{1’,2":6,5]pyridof4,3,2~de]quinazoline-2,10,1 3(3H,9H, 15H)-

tricne

"H NMR (270MHz) § (DMSO-ds) 0.85-0.90 (m, 6H), 1.27-1.36 (m, 8H), 1.69-1.88
(m, 4H), 4.05 (m, 2H), 5.42 (s, 4H), 6.50 (br, 1H), 6.78 (d, ] = 7.6 Hz, 1H), 7.25 (s, 1H),
20 742(d,J=7.6Hz, 1H), 7.61 (1, ] = 7.6 Hz, 1H), 11.14 (s, 1H); MS (ES) m/z 503 (M"+1).

25



7.6 Hz, 1H), 7.26 (s, 111), 7.44 (d, j = 7.6 Hz, 1H), 7.63 (t, j = 7.6 Hz,1H),11.15 (br,1H); 20 MS (ES)
mlz 461(M++1). 25 30 May 2006 WO 03/045952 PCT/EP02/13216 -64- Example MaB28paration of
(9S)-9-ethyl-I-hexyl-9-hydroxy-1H,12H- pyrano[3",4":6',7'] indolizino[1',2":6,5]pyrido

[4,3,2_-dq]gz61iﬁﬁ,§94g1_e-2,10,13(3H,9I_—I,15H)- trione 5 This compound W&%%[,%%%Eﬁng{ m (20S)-
9-amino-7-(hex)lamino)camptothecin 20-acetate of Reference Example 5.13 according to a manner
analogous to those of Example 1.1 in two steps viaggempound (a). (a)
(9S)-9-acetoxy-9-ethyl-I-hexyl-1H,12H pyrano [3",4":6',7'Jindolizino[ 1',2":6,5]pyrido
[4,3,2-de]quinazoline-2,10,13(3H,9H,15H)- 10 AR (270 MHz) S (CDCI3) 0.89 (t, j = 7.1 Hz,
3H), 0.98 (t,j = 7.6 Hz, 3H), 1.32- 1.37 (m, 4H), 1.43-1.56 (m, 2H), 1.68-1.76 (m, 2H), 2.12-2.30 (m,
5H), 4.08-4.18 (m, 2H¥rp@BteR Il GARE I 9-bydramnis Batetbripropily ) 814 (dd,J=1.7,6.6Hz,

1H), 7.15 (s,Is;hana;mmwmhm{Mzépxsjgwm@,_@)deﬁﬁsgowmﬂﬁa(ﬁ)gn,15H)-
(9S)-9-ethyl-I-hexyl-9-hydroxy-1H,12H pyrano [3",4":6', 7'lindolizinol[i',2":6,5]pyrido
[4,3,2-de]quinazoline-2,10,13(3H,9H,15H)- trione PRAVIR (270MHz) S (DMSO0-d6) 0.85-0.90 (m,

6H),1.23-1.50 (M, 6H),1.68-1.90 (m, 4H), 4.05 (m, 2H), 5.42 (s, 2H), 5.43 (s, 2H), 6.49 (s, 111), 6.78
(d,j = 8.0 Hz, 1Hf%‘6)cﬁ‘é'§’?§?‘ioﬂéfﬁ@a(8iﬁﬁg%[%%g%H}’,‘%‘?&‘&:J = 8.0 Hz,1H),11.14 (br, IH); MS
(ES) miz 4@@Mﬁp®pﬂwmp]mpwﬁ@mma@mwmmlapm%gltbJ?ZH 25
pyrano[3" 4" JAdalBAI 21 BBV EARIR 2 ORI IR AP OH. 15H)- trione

(a) (95)-9-acetoxy-S-ethyi-1-(2-methylpropyl)-1H,12H-
pyrano[3”,4”:6°,7’]indolizino[1°,2":6,5}pyrido[4,3,2-de] quinazoline-2,10,13(3H,9H,15H)-
10 trione

'H NMR (270MHz) § (DMSO-de) 0.88-0.94 (m, 10H), 2.02-2.25 (m, 5H), 3.96 (d, ]
= 7.9 Hz, 2H), 5.38 (s, 2H), 5.47 (s, 2H), 6.81 (d, ] = 7.9 Hz, 1H), 6.94 (5, 1H), 7.45 (d, ] =
7.9 Hz, 1H), 7.63 (t, ] = 7.9 Hz, 1H), 1115 (br, 1H); MS (ES) m/z 503 (M*+1).

(b) (98)-9-ethyl-9-hydroxy-1-(2-methylpropyl)-1H,12H-
i5  pyrano{3”4”:6’,7'lindolizino{1’,2":6,5]pyrido[4,3,2-de] quinazoline-2,10,13(3H,9H,15H)-
trione

'H NMR (270MHz) 8 (DMSO-dy) 0.87 (t, ] = 7.3 Hz, 3H), 0.94 (d, ] = 6.6 Hz, 6H),
1.74-2.11 (m, 3H), 3.93-3.98 (m, 2H), 5.37 (s, 2H), 5.42 (s, 211), 6.48 (s, 1H), 6.80 (d, ] =
7.6 Hz, 1H), 7.26 (s, 1H), 7.44 (d, ] = 7.6 Hz, 1H), 7.63 (t,] = 7.6 Hz, 1H), 11.15 (br, 1H);
20 MS (ES) m/z 461 (M*+1).



This compound was prepared from (20S)- 9-amino-7-(pentylamino)camptothecin 20-acetate of
Reference Example 5.14 according to a manner analogous to those of Exampléoll.\ﬁﬁ :t’\%%teps via
compound (a). 30 May 2006 WO 03/045952 PCT/EP02/13216 -65- (a)
(9S)-9-agetueysSwthyl-l-pentyl-1H,12H pyrano[3",4":6',7']indoIizino[l‘,Z'ﬁMﬂ'ﬂgz%,S,z-de]
guinazoline-2,10,13(3H,9H,15H)- trione 'H NMR (270 MHz) 8 (CDC13) 0.92 (t, ] = 6.9 Hz, 3H), 0.98 (t,
j=7.6 Hz, 3H), 1.29- 5 1.53 (m, 4H), 1.65-1.76 (m,&H), 2.12-2.30 (m, 5H), 3.75-4.17 (m, 2H), 5.36 (s,
2H), 5.40 (d,J=17.5Hz,1H),5.68(d,J=17.5Hz,1H),6.75(dd,J=1.7, 6.9 Hz,1H),7.15(s,1H), 7.58 (dd, |
=1.7, 6.9 Hz, 1H), 7.64 (dd, j = 6.9, 8.6 Hz, 1HFEE®E(bL3)): MS (ES) m/z 517 (M++1). (b)
(9S)-9-ethyl-9-hydroxy-I-pentyl-IH,12H to
pyrano[3",4":6',7'jindolizinofirepatemaid8tr 3 ebat bl Stwimao HEPHOH, 15H)- trione 'H NMR

(270MHz2) S {RMSBUBXE, BB {0| B 5367k ER Mo 4id)gh a9, 4188 11T0, ABH, 483 4. 2H), 5.43
(s, 4H), 6.49 (s,1H), 6.78 (d, j = 8.0 Hz, 1H), 7.25 (s, lll), 7.42 (d, j = 8.0 Hz, 111), 7.61 (t, j = 8.0

Hz,1H),11.13 (br,1H); MS (ES) m_/z 475 (M++1)™%8%xample 1.15 Preparation of
(9S)-1,9-diethyl-9:hydroxy-1H,12H- . . .

pyrano[ ',4":6',7'9\];|n3Sﬂ%ﬁSfTéW%?@fﬁ%ﬁ&&%@é]ﬁ&ﬁ%ﬂﬁgﬁfﬁ?%ﬁzmﬁ@ﬂﬁ%ne 20 This
compound WesgsietsrERefroen@B8nglemihasdditiytam medoarypidtigocinto2Beacefate of Reference

Example S.Qﬁﬁgrgwm@gmgpgrcgﬂw)@ those of Example 1.1 in two steps via compound
(@). (a) (9S)-9-acetoxy-1,9-diethyl-1H,12H- pyrano[3",4":6',7"]indolizino[1',2":6,5]pyrido[4,3,2-de]

quinazoline3y¥9s} 43k bR Hiope 1, 12
pyrano[3”,4™:6’,7Jindolizino[1’,2":6,5]pyrido[4,3,2-de] quinazoline-2,10,13(3H,9H,15H)-
10 trione

‘_H NMR (270 MHz) 8 (CDCls) 0.89 {t, J = 7.1 Hz, 3H), 0.98 (t, ] = 7.6 Hz, 3H), 1.32-
1.37 (m, 4H), 1.43-1.56 (m, 2H), 1.68-1.76 (m, 2H), 2.12-2.30 (m, 5H), 4.08-4.18 (m, 2H),
5.36 (s, 2H), 5.40 (d, ] = 17.5 Hz, 1H), 5.68 (d, ] = 17.5 Hz, 1H), 6.74 (dd, ] = 1.7, 6.6 Hz,
1H), 7.15 (s, 1H), 7.57-7.66 (m, 2H), 8.74 (br, 1H); MS (ES) m/z 531 (M*+1).

15 (b) (95)-9-ethyl-1-hexyl-9-hydroxy-1H,12H-
pyrano{3”,4”:6’,7’]indoiizino[1’,2’:6,5}pyrido [4,3,2-de]quinazoline-2,10,13(3H,9H,15H)-
trione

'H NMR (270MHz) § (DMSO-dg) 0.85-0.90 (m, 6H), 1.23-1.50 (m, 6H), 1.68-1.90
(m, 4H), 4.05 (m, 2H), 5.42 (5,2H), 5.43 (s, 2H), 6.49 (s, 1H), 6.78 (d, ] = 8.0 Hz, 1H),
20 7.25(s,1H), 7.42 (d, ] = 8.0 Hz, 1H), 7.62 (t, ] = 8.0 Hz, 1H), 11.14 (br, 1H); MS (ES) m/z
489 (M*+1). '

Example 1.14

Preparation of (95)-9-ethyl-9-hydroxy-1-pentyl-1H,12H-
25 . pyrano[3”4™:6’,7’]indolizino{1’,2":6,5|pyrido[4,3,2-de] quinazoline-2,10,13(3H,9H,15H)-

trione

This compound was prepared from (20S)- 9-amino-7-(pentylamino)camptothecin
20-acetate of Reference Example 5.14 according to a manner analogous to those of
Example 1.1 in two steps via compound (a).



'H NMR (270 MHz) S (CDC13) 0.98 (t,j = 7.6 Hz, 3H), 1.41 (t, ] = 7.3 Hz, 3H), 239;?\& 006
2.38(m,5H),4.23(q,J=7.3Hz,2H),5.40(d,J=17.2Hz,IH),5.41 (s,2H),5.67(d,J= 17.2 Hz, ill—2|) 6.73 (dd, J =
2.0, 6.6 Hz, 1H), 7.15 (s, 11-1), 7.59 (dd, j = 2.0, 8.6 Hz, 1H), 7.64 (dd, j = 6.6, 8.6 Hz, 11-1),

8.51(br, 1™y MBIFES) m/z 475 (M++1). 30 May 2006 WO 03/045952 P@THARO2138216 -66- (b)
(9S5)-1,9-diethyl-9-hydroxy-1H,12H
pyrano[3",4":6',7']indo]izino[1',2':6,5]pyrido[4,3,2-dé]§ﬁﬁnazoline-2,10,13(3H,9H,15H)- trione '"H NMR

(270MHz) 8 o G4 Hz 3H) 130 (&, | = 6.9 Hz, 3H), 5 1.84-1.88 (m, 2H), 4.09-4.12
Wﬁ?&@% 9‘““‘@?%% %%.978 (d.j= 7.6 Hz, 1H), 7.25

(m, 2H), 5.42 (s, 211), 5.46 (s, 2H), 6.49 (Br,IH), 6 . Es, 1H), 7.42 (d, j = 8.3
Hz, 1H), 7.6 PTERI2 7466873 lmdokrinol 1 256 pyridel 45 (el wingzaline 10, 13 (3 Fhp - 16

Preparation afit@®)-9-ethyl-9-hydroxy-I-[2-(4-methoxyphenyl)ethyl]-1H,12H 10
pyrano[3",4":6',7'lindolizino[1',2":6,5]pyrido[4,3,2-dejquinazoline-2,10,13(3H,9H,15H)- trione This

compound was PrepafReRiress MA2) s SeBeiPo ol Y 6.9 He, 3H), 0.98 (1,1 = 7.6 Hz, 3H), 1.29-
methoxypheny%ethylamincg campto he?;:inZOz'aceta e’%Refer‘?’ance)’Exan(]tﬁg 5.'16}%’0002(’1%9 toa

manner ahaldgo¢@td Hot &b ERARME: 252338 G S5k Cortdd (ma 7H), 386y 2H), 5.40
(9S)-9-acetofd; P=eliiil HER 1@ nsesb ddypheny Yethyib] bi753Hd, yarm|@o #:61 i indal@ine:,

[1',26,5]pyrideld, 3:2rdelaui ings2, H,9H,15H)-~ trione ' R.(27 S (CDC13) 0.99
(tj=7.4 Hz,ﬁl §ﬁ£§(§ g é"%qéfsgtg?nﬁé?%@g%]%@f E&Q%W@%Qﬁ%ﬁﬁ@%@ﬂ% 2H), 5.42 (d,
j=17.2 Hz, P (Blanl)s, 214), 5.69 20 (d, j = 17.2 Hz, JH), 6.74 (dd, j = 2.0, 6.6 Hz, 1H), 6.83 (d, j =
8.6 Hz, 2H), 7.16 (s, l%;.ZZ(d,J:8.6Hz,2H),7.60(dd,J:2.0,8.6Hz,IH),7.65(dd,J:6.6,8.6Hz,1H),8.52
(br, 1 H); MSRESPhizdatNrdoxybiposbIEAZED-hydroxy-I-[2-(4-methoxyphenyl)ethyl]-1H,12H-

- pyrano[354" 61904807 jimd Aty 1064 el dunar O ines2-d Bnk A 36113 i1 5 1) -

tricne

'H NMR (270MHz) § (DMSO-d;) 0.85-0.93 (m, 6H), 1.36-1.38 (m, 4H), 1.69-1.88
(m, 4H), 4.05 (m, 2H), 5.43 (s, 4H), 6.49 (s, 1H), 6.78 (d, ] = 8.0 Hz, 1H), 7.25 (s, 1H),
742 (d,] = 8.0 Hz, 1H), 7.6 (1, ] = 8.0 Hz, 1H), 11.13 (br, 1H); MS (ES) m/z 475 (M 1),

15
-Example 1.15

Preparation of (95)-1,9-diethyl-9-hydroxy-1H,12H-
pyrano{3”,4”:6’,7 }indolizino[1’,2":6,5]pyrido[4,3,2-de] quinazoline-2,10,13(3H,9H, 15H)-

trione

20 ~ This compound was prepared from (205)- 9-amino-7-(ethylamino)camptothecin
20-acetate of Reference Example 5.15 according to a manner analogous to those of
Example 1.1 in two steps via compound (a).

(a) (95)-9-acetoxy-1,9-diethyl-1H,12H-
pyrano[3”,4”:6",7’]indolizino[1’,2"16,5]pyrido[4,3,2-de]quinazoline-2,10,13(3H,9H,15H)-
25 trione

'H NMR (270 MHz) § (CDCls) 0.98 (t, ] = 7.6 Hz, 3H), 1.41 (t, ] = 7.3 Hz, 3H), 2.03-
2.38 (m, 5H), 4.23 (q, ] = 7.3 Hz, 2H), 5.40 (d, ] = 17.2 Hz, 1H), 5.41 (5, 2H), 5.67 {d, J =
17.2 Hz, 1H), 6.73 (dd, ] = 2.0, 6.6 Hz, 1H), 7.15 (s, 1H), 7.59 (dd, ] = 2.0, 8.6 Hz, 1H),
7.64 (dd, ] = 6.6, 8.6 Hz, 1H), 8.51 (br, 1H); MS (ES) m/z 475 (M*+1).



25 trione 'H NMR (270MHz) S (DMSO-d6) 0.88 (t, j = 7.3 Hz, 3H), 1.77-1.95 (m, 2H), 2.93- 2.99 (m,
2H), 3.74 (s, 3H), 4.15-4.31 (m, 2H), 5.43 (s, 2H), 5.54 (s, 2H), 6.49 (s, 1H), 6.790 Mflay 286 Hz, 11-1),
6.90 (d, j = 8.9 Hz, 2H), 7.25 (d, j = 8.9 Hz, 2H), 7.26 (s, 1H), 7.44 (d, ] = 8.0 Hz, 1H), 7.63 (t, j = 8.0

Hz,1H), . d g:64:d45); MS (ES) m/z 539 (M++1). 30 30 May 2006 WO Q,%/pé;@%ng/EPOZ/lSZlG
-67- Example 1.17 Preparation of(9S)-1-[2-(4-chlorophenyl)ethyl]-9-ethyl 9 roxy-1H,12H- pyrano
[3",4":6' 7]|ndoI|2|no [ 1',2"6,5]pyrido [4,3,2-de] quisazoline-2,10,13 (3H,9H,15H)- trione 5 This
compound w red from (20S)- 9-amino-7-[2-(4- chlorophenyl)ethylamino]camptothecin
20-acetate (QP é@eﬁ%hﬁ W?ﬁ@e’c%%mg to a manner analogous to those of Example 1.1 in

two steps vpymnmmesta)hﬁauﬁ&b&wmwyh%mm@pﬁwmw F818(BM;dp b21)-pyrano [
3",4"6',7] I@‘qél ino [ 1';2":6,5] pyrido [4,3,2-de] quinazoline-2,10,13 (3 H,9H,15H)- 10 trione 'H NMR
(270 MHz) ? CI3) 0.99 (t,j = 7.4 Hz, 3H), 2.03-2.38 (m, 5H), 2.99 (t,] = 7.9 Hz, 2H), 4.23-4.52 (m,

2H), 5.42 (d, | = 17.2.Hz, 1H3 9,455, 2H). 570 (d, | = 17.2 Hz, 1H), 676 (dd, J 220,66 Hz, 1H)
7.14-7.32 (m, SHELPOBRET Qbéfﬁ‘é’ -4ef- 7%61(1‘184112@1'@ 8301 Tﬁ?@@ﬁ@br 1H); MS

(ES) m/z 585%%151{32)4(%&@1(& THlosDNEMHEhYH-Q; ety cubysrony) 1643 24

rowii) S8 f; %1%23%8%1‘% L é%*ﬁi“fééf&ﬁ%%%?%%’%“ o1 AR
2H), 5.43 (SBMS E@/pd3 BB *13, 1H), 6.79 (d, j = 7.6 Hz, 20 1H), 7.27 (s, 1H), 7.34 (d, | = 8.6
Hz, 2H), 7.40 (d, j = 8.6 Hz, 2H), 7.45 (d, j = 8.6 Hz, 1H), 7.63 (dd, j = 7.6, 8.6 Hz,1H),11.16 (br, 1H);

MS (ES) m/z 543 (M++1). Example 1.18  Example 1.16
Preparation of (95)-9-ethyl-9-hydroxy-1-[2- (émeﬂloxyphenyl)eth)d]-lﬂ,lzﬂ-
10 pyrano{3”,4”:6,7 Jindolizino{1’,2":6,5]pyrido{4,3,2-de]quinazoline-2,10,13(3H,9H,15H)-

trione

This compound was prepared from (20S)- 9-amino-7-[2-(4-
methoxyphenyl)ethylaminocamptothecin 20-acetate of Reference Example 5.16 according
to a manner analogous to those of Example 1.1 in two steps via compound (a).

15 (a) (95)-9-acetoxy-9-cthyl-1-[2-(4-methoxyphenyl)ethyl]-1H,12H-
pyrano[3”,47:6’,7° Jindolizino[1°,2":6,5]pyride[4,3,2-de]quinazoline-2,10,13(3H,9H, 1 5H)-

trione

"H NMR (270 MHz) 8 (CDCl;) 0.99 (t, ] = 7.4 Hz, 3H), 2.03-2.38 (m, 5H), 2.98 (¢, ]
= 7.9 Hz, 2H), 3.72 (s, 3H), 4.23-4.50 (m, 2H), 5.42 (d, ] = 17.2 Hz, 1H), 5.4 (s, 2H), 5.69
20 {(d,J=17.2Hz, 1H), 6.74 (dd, J = 2.0, 6.6 Hz, 1H), 6.83 (d, ] = 8.6 Hz, 2H), 7.16 (s, 1H),
7.22(d,J = 8.6 Hz, 2H), 7.60 (dd, ] = 2.0, 8.6 Hz, 1H), 7.65 (dd, ] = 6.6, 8.6 Hz, 1H), 8.52
(br, 1 H); MS (ES) m/z 581 (M*+1).

(b) (95)-9-ethyl-9-hydroxy-1-[2-{4-methoxyphenyl)ethyl]-1H,12H-
pyrano{3”,4”:6’,7’}indolizino[1°,2:6,5]pyrido{4,3,2-de] quinazoline-2,10,13(3H,9H, 15H)-
25 trione

"H NMR (270MHz) § (DMSO-dg) 0.88 (t, ] = 7.3 Hz, 3H), 1.77-1.95 (m, 2H), 2.93-
299 (m, 2H), 3.74 (s, 3H), 4.15-4.31 (m, 2H), 5.43 (s, 2H), 5.54 (5, 2H), 6.49 (s, 1H), 6.79
(d,]=8.0 Hz, 1H), 6.90 (d, ] = 8.9 Hz, 2H), 7.25 (d, ] = 8.9 Hz, 2H), 7.26 (s, 1H), 7.44 (4, ]
= 8.0 Hz, 1H), 7.63 (t, ] = 8.0 Hz, 1H), 1115 (br, 1H); MS (ES) m/z 539 (M*+1).

30



Preparation of (9S)-9-ethyl-I-[2-(4-cuorophenyl)ethyl]-9-hydroxy-1H,12H 25
pyrano[3",4":6',7'lmdolizmo[1',2":6,5]pyrido[4,3,2-de]quinazoline-2,10,13(3H,9H, 1 %aytrlone This
compound was prepared from (20S)- 9-amino-7-[2-(4 fluorophenyl)ethylanlino] camptothecin
20-acetaM@iFEP8F@nce Example 5.18 according to a manner analogowstrethose2af Example 1.1 in
two steps via compound (a). 30 May 2006 WO 03/045952 PCT/EP02/13216 -68- (a)
(9S)-9-acetoxy-9-ethyl-I-[2-(4-fluorophenyl)ethyl]-1H.92H- pyrano[3",4":6', 7'lindolizino
[1',2":6,5]pyrido[4,3,2-de] quinazoline-2,10,13 (?ﬁilﬂ% I—li)] trione 1H NMR (270 MHz) S (CDCI3) 0.99
(t,j=7.4 Hz, 3H), 2.03-2.38 (m, 5H), 3.00 (t,] 5=7'8 z 2H), 4.21-4.55 (m, 2H) 5.42 (d,j=17.2 Hz,

1) 7215 53 m, BEFeE @ah;;ﬁ%*% ;r% e R e v
(ES) m/z 56PHVReL3 Oil[’ﬁeﬁii@ éﬁﬂ)éﬂmqmﬁmzmmﬁﬁﬁmsm-

pyrano[3",4":6',7'lindolizino[1',2":6,5]pyrido[4,3,2-d el azoline-2,10,13(3H,9H,15H)- trione 'H NMR
(270MHz) S (DMSO-d6) 0.88 (t, j = 7.3 Hz, 3H), 1.85-1.91 (m, 2H), 3.00- 3.06 (m, 2H), 4.27-4.29 (m,

2H), 5.43 {s, 2H), m&%ﬂﬁnﬁﬁ%@ewm@fz&@gg 7.8 ;-1,)4 2.16 (t, J = 8.9 Hz, 2H), 7.27 (s,
11-1), 7.36 ( vgggr?pﬁi 7 45&%3%90ﬁ'382@t§§f§'§f)mme Egraﬁlaplgssl'}_i azccloljgm:gl w0 (OrAH)

MS (ES) m/z

(9S)-9-ethyl- QWMPMW%WIM Pl iane{Bsds 677 Gimaesizidafa L', 2':6,5]pyrido[4,3,2-de]
guinazoline-2,10,13(3H,9H,15H)- 20 trione This compound was prepared from (20S)- 9-amino-7-(1-

methyleth)Iarfﬂh(ﬂ&hﬁiptd@ﬁ%h&d@ddm@hmﬂbm]@?%ﬁmﬂxampIe 5.19 to a manner
analogous to4{a36 3 BXa PR ol hOME, P18 R ALY Wt i azoline 2,10,13 (31,91, 15H) -

10 trione

"H NMR (270 MHz) 8 (CDCLs) 0.99 (t, ] = 7.4 Hz, 3H), 2.03-2.38 (ma, 5H), 2.99 (1, ]
~ =7.9Hz,2H), 4.23-4.52 (m, 2H), 5.42 (d, ] = 17.2 Hz, 1H), 5.45 (s, 2H), 5.70 (d, ] = 17.2
Hz, 1H), 6.76 (dd, ] = 2.0, 6.6 Hz, 1H)}, 7.14-7.32 (m, 5H), 7.62 (dd, J = 2.0, 8.6 Hz, 1H),
7.66 (dd, ] = 6.6, 8.6 Hz, 1H), 8.97 (br, 1H); MS (ES) m/z 585 (M*+1).

15 (b) (95)-1-[2-(4-chlorophenyl)ethyl]-9-ethyl-9-hydroxy-1H,12H-
pyrano[3”,4”:6’,7Jindolizino[1’ ,2 16,5]pyrido[4,3,2-de]quinazoline-2,10,13(3H,9H,15H)-
trione

'H NMR (270MHz) § (DMSO-dg) 0.88 (t, ] = 7.3 Hz, 3H), 1.85-1.89 (m, 2H), 3.00-
3.06 (m, 2H), 4.28-4.30 (m, 2H), 5.43 (s, 2H), 5.53 (s, 2H), 6.52 (s, 1H), 6.79 (d, J = 7.6 H,
20 1H),7.27 (s, 1H), 7.34 (d, ] = 8.6 Hz, 2H), 7.40 (d, J = 8.6 Hz, 2H), 7.45 (d, ] = 8.6 Hz,
1H),7.63 (dd, ] = 7.6, 8.6 Hz, 1H), 11.16 (br, 1H); MS (ES) m/z 543 (M"+1).

Example 1.18

. Preparation of (95)-9-ethyl-1-[2-(4-fluorophenyl)ethyl]-9-hydroxy-1H,12H-
25  pyrano[3”,47:6’,7'lindolizino[1’,2":6,5]pyrido[4,3,2-de]quinazoline-2,10,13(3H,9H,15H)-
trione

This compound was prepared from (205)- 9-amino-7-{2-(4-
_ﬂuorophenyl) ethylamino]camptothecin 20-acetate of Reference Example 5.18 according to
a manner analogous to those of Example 1.1 in two steps via compound (a).



(a) (95)-9-acetoxy-9-ethyl-I-(1-methylethyl)-1H,12H 25
pyrano[3",4":6',7']indolizino[1',2":6,5]pyrido[4,3,2-de]quinazoline-2,10,13(3H,9H, 38 ijaxr?dié 'H NMR
(270 MHz) 8 (CDC13) 0.97 (t, j = 7.4 Hz, 3H), 1.76 (d, j = 6.6 Hz, 6H), 2.09-2.35 (m, 5H), 4.40-4.58
(M, 1H), 84045, 17.2 Hz,1H), 5.42 (s, 2H), 5.68 (d, J =
17.2Hz,1H),6.71(dd,J=1.5,7.1Hz,1H),7.15(s,1H), 7.57(dd,J=1.5,8.6Hz, 211}, 30 7:63°(dd, J = 7.1, 8.6
Hz,1H). 8.79 (br,1H); MS (ES) m/z 489 (M++1). 30-Kkay 2006 WO 03/045952 PCT/EP02/13216 -69-
(b) (95)-9-ethyl-9-hydroxy-I-(1-methylethyl)-1H,1213 pyrano[3",4":6',7'lindolizino[ 1',2":6,5]pyrido
[4,3,2-de]qui2éz% R VALKl L A L) ﬂf%ﬁehﬁwﬁvﬂw@mﬂi) S (DMSO-d6) 0.87 (t, J= 7.3 Hz,
3H), 1.64 (,RYrof3riE G AR AP 5 Rhi A3 531 in b En 520 (o RHPIS, AR, 2H), 6.50
(s, 11-1), 6.7gs{dhf = 7.9 Hz,1H), 7.25 (s, IH), 7.40 (d, j = 7.9 Hz, 111), 7.60 (t, ] = 7.9 Hz, 111), 10.95
(br, 111); MS (ES) m/z 447 (M++1). Example 1.20 10 Preparation of

(9S)-1-(3,3-dimet ty)-9-ethyl-9-hydroxy 111,12H- pyrano[3",4":6',7'lindolizino[1",2":6,5]pyrido
[4,3,2-de] quinazgﬁwégzg Eé#wg@)tﬂgﬁét’ﬂh"fsyé’oﬁ%m@%@égéﬁhr@d}%ﬁ@ (20s)-
9-amino-7-(3:3- e ranbicheanipiahedia PO-acetate1e) Refarenea)Exan @l 5 29 according to a

15 | f lg 4.1 i i
TS B R BTN ST
[3",4":6', 7'inttOF AT 28, EfhiAabl; 3.60dEhdmd e e 10N A 801 (bF HERMMS(BSEizNMR (270

MHz) S (CD&RRAMI98)(t, J = 7.4 Hz, 311), 1.12 (s, 9H), 1.55-1.73 (m, 20 2H), 2.02-2.37 (m, 5H),
4.05-4.29 (m, 2H), 5.40 (d, j = 17.2 Hz, 1H), 5.42 (s, 2H), 5.67 (d, J =17.2 H7, 1H), 6.73 (dd, j = 2.0,

6.6 Hz, IH), %l@@fﬂ%ﬂﬁﬁ(@jﬂhﬁgp@lﬂgy@éﬁﬂ%yir@%’@ﬁ;l‘éﬂﬁ'6’ 8.6 Hz, IH), 9.08 (br, 1H); MS
(ES) mig>3hyMiotd:4:6',7lindolizino(1",2°:6,5)pyrido[4,3,2-de] quinazoline-2,10,13(3H,9H,15H)-
trione

"H NMR (270MHz) 8 (DMSO-dq) 0.88 (t, ] =7.3 Hz, 3H), 1.85-1.91 (m, 2H), 3.00-
3.06 (m, 2H), 4.27-4.29 (m, 2H), 5.43 (s, 2H), 5.54 (s, 2H), 6.52 (s, 1H), 6.79 (d, ] = 7.8 Hz,
1H), 7.16 (t, ] = 8.9 Hz, 2H), 7.27 (s, 1H), 7.36 (dd, J = 5.6, 8.9 Hz, 2H), 7.45 (d, ] = 7.8 Hz,
15 1H),7.63 (t, ] = 7.8 Hz, 1H), 11.16 (br, 1H); MS$ (ES) m/z 527 (M"+1).

Example 1.19

Preparation of (95)-9-ethyl-9-hydroxy-1-(1-methylethyl)-1H,12H-
pyrano[3”,4”:6°,7’lindolizino[1’,2":6,5]pyrido[4,3,2-de] quinazoline-2,10,13(3H,9H,15H)-
20 ' trione

This compound was prepared from (208)- 9-amino-7-(1-
methylethylamino)camptothecin 20-acetate according of Reference Example 5.19 to a
manner analogous to those of Example 1.1 in two steps via compound (a).

(a) (95)-9-acetoxy-9-ethyl-1-(1-methylethyl)-1H,12H-
25 pyrano[3”,4”:6’,7’]indolizino{1’,2’:6,5]pyrido[4,3,2-de]quinazoline~2,10,13(3H,9H,15H)-
" trione

'H NMR (270 MHz) 8 (CDCs) 0.97 (t, ] = 7.4 Hz, 3H), 1.76 (d, ] = 6.6 Hz, 6H),
2.09-2.35 (m, 5H), 4.40-4.58 (m, 1H), 5.40 (d, J = 17.2 Hz, 1H), 5.42 (s, 2H), 5.68 (d, ] =
17.2 Hz, 1H), 6.71 (dd, ] = 1.5, 7.1 Hz, 1H), 7.15 (s, 1H), 7.57 (dd, J = 1.5, 8.6 Hz, 1H),
30 7.63 (dd,J=7.1, 8.6 Hz, 1H), 8.79 (br, 1H); MS (ES) m/z 489 (M*+1).



(b) (95)-1-(3,3-dimethylbutyl)-9-ethyl-9-hydroxy-1H,12H pyrano
[3",4":6',7lindolizinoll',2":6,5]pyrido[4,3,2-de]quinazoline-2,10,13(3H,9H,15H)- 284Aae2PORMR
(270MHz) S (DMSO-d6) 0.88 (t, J = 7.3 Hz, 3H), 1.04 (s, 911),1.59-1.66 (m, 211),1.79-1.90 (m, 2H),
4.04 (m, (s, 2H), 5.48 (S, 2H), 6.49 (s, 1H), 6.76 (dd, J=1.0, 7.6 Hz, 11-1), 7.23 (s, 111),
7.40 (dd?gjg’:uf{“g‘,és. Hz, 11-1), 7.60 (dd, j = 7.6, 8.6 Hz, 1H),11.11(br, ASRREBES m/z 489 (M++1).
30 30 May 2006 WO 03/045952 PCT/EP02/1321649/0- Examples 2.1 Preparation of
(9S)-1-butyl-9-ethyl-9-hydroxy-IH,12H pyrano [3",4":6",7'] indolizino [ I',2":6,5]pyrido [4,3,2-de]
quinazoline{bd (#8}{S1eh BH IgidrusyTIhE prefedation) AiELRRH-comprises of the following two steps via
compound 5g* - Y d " 406,714 iZi 1,26, 5
Iovrido [A3 e el B R BaRatne's o, F MR I
(208)-9-amﬁ'(5’- -(butylamino)camptothecinn 20-acetate hydrochloride (14.9 mg, 0.029 mmol) of
Reference Example 5.1 in dry CH2CI2 (5 ml) were added trimethyl orthoformate (100 p.1) and
p-toluenesulfonicl3 SR EATNYEREE (BE)-dd OB (miuis WasHaated (d, fefld:6HE,16HN, in an oil bath.

after cogiing.so-1nYzieIeraBlies i TR SSAIRS el WISHAIEAHS 1l Makigar solution and

brine succgs g%lg@%“ed over M’{gﬁSO4 nd concentrated under reduce I4E’ressure. € obtaining
residue wa 85 @0l %@Tﬁpﬁy@mg-%@%%% MERErLERD/1) to give
pure produdd$IED miz, [IYH45):H NMR (400 MHz) 8 (CDC13) 0.96 (t,j= 7.6 Hz, 3H), 1.01 (t,j= 7.4
Hz, 3H), 1.49- 1.58 (m, 2H),1.74-1.82 (m, 2H), 2.09-2.17 (in, 2H), 2.21 (s, 3H), 2.24-2.31 (m, 1H), 3.84
(t,j=7.4 Hz, 2H), 5.22 (d, J =17.8Hz,1H), 5.25 (d, j = 17.8 Hz, 1H), 5.39 (d, J = 17.2 Hz,
1H),5.65(d,J=17.2Hz,1H),7.10(s,1H),7.16(d,J=7.2Hz,1H), 7.40 (s,1H),7.62(d,J = 8.4 Hz, IH), 7.68 (dd,
j=7.2and 8.4 HZ, 1H); MS (ES) miz 487(MExkingR 1.20

10 Preparation of (95)-1-(3,3-dimethylbutyl)-9-ethyl-9-hydroxy-1H,12H-
pyrano[3”,47:6°,7’lindolizino[1’,2’:6,5] pyrido[4,3,2-de] quinazoline-2,10,13(3H,9H,15H)-

trione

This compound was prepared from (20S)- 9-amino-7-(3,3-
dimetylbutylamino)camptothecin 20-acetate of Reference Example 5.20 according to a
15 manner analogous to those of Example 1.1 in two steps viz compound (a).

(2) (95)-9-acetoxy-1-(3,3-dimethylbutyl)-9-ethyl-1H,12H-
pyrano{3”,4”:6',7 }indolizino{1’,2":6,5]pyrido[4,3,2-de] quinazoline-2,10,13(3H,9H, 15H)-
trione

"H NMR (270 MHz) § (CDCls) 0.98 (t, ] = 7.4 Hz, 3H), 1.12 (s, 9H), 1.55-1.73 (m,
20 2H), 2.02-2.37 (m, 5H), 4.05-4.29 (m, 2H), 5.40 (d, J = 17.2 Hz, 1H), 5.42 (s, 2H), 5.67 (d,
Y=172Hz, 1H),6.73 (dd, ] = 2.0, 6.6 Hz, 1H), 7.15 (s, 1H), 7.58 (dd, ] = 2.0, 8.6 Hz, 1H),
7.63 (dd, ] = 6.6, 8.6 Hz, 1H}, 9.08 (br, 1H); MS (ES) m/z 531 (M*+1).

(b) (95)-1-~(3,3-dimethylbutyl)-9-ethyl-9-hydroxy-1H,12H-
pyrano[3”,4™:6",7}indolizino[1’,2":6,5]pyrido[4,3,2-de] quinazoline-2,10,13(3H,9H, 15H)-
25 - frione

"H NMR (270MHz) 8 (DMSO-ds) 0.88 (t, ] = 7.3 Hz, 3H), 1.04 (s, 9H), 1.59-1.66
(m, 2H), 1.79-1.90 (m, 2H), 4.04 (m, 2H), 5.41 (s, 2H), 5.48 (S, 2H), 6.49 (s, 1H), 6.76 (dd,
J=1.0,7.6 Hz, 1H), 7.23 (s, 1H), 7.40 (dd, T = 1.0, 8.6 Hz, 1H), 7.60 (dd, ] = 7.6, 8.6 Hz,
1H), 11.11 (br, 1H); MS (ES) m/z 489 (M™+1).

30



(b) (9S)-i-butyl-9-ethyl-9-hydroxy-1H,12H- pyrano[3",4“:6',7'Jindo|izino[|',2':6,5]péli5ig%‘
[4,3,2-de]quinazoline-10,13(9H,15H)-dione To a solution of (9S)-9-acetoxy-1-butyl- -%%%QHJZH
pyrano[3",4":6',7'Jindolizino[1',2":6,5]pyrido [4,3,2-de] quinazoline-10,13(9H,15H)-dione 25 (6.1 mg,

0.013 mmw@l pande@H (2 nil) cooled in an ice-bath was added anhydrous-~Ryg§aiag; (100 1) and the
mixture was stirred for | hr. at room temperature. Aqueous 1 N HCI solution was added dropwise to

acidify the reaction mixture, and the mixture was s##red for 1 hr. at room temperature. After
concentrated under reduced pressure, the residue was extracted with CH2C12 (30 ml) and the
CH2C12 solution was washed with brine, 30 cﬁ?@B‘Bl?érzl\]/IgSO4 and evaporated. The residue was
purified by column chromatography (dichloromethane/methanol = 20/1) to give pure product (3.9 mg,

70%). 30 May 2006 WO 0576RH8E9E EPpobwn Hretbyk9-bypome-Uibd%iHz) S (DMDO-d6) 1.02 (t, j

= 7.2 Hz, 61pyraos(B2, 8967 Rid)lidind]171298 {IpyAty| £382d¢] quindadli- Po1)3 G188 Hsdiéhe 521 (s,
2H), 5.27 (d, j = 16.2 Hz, 1H), 5.70 (d, j = 16.2 Hz, IH), 7.11 (dd, J = 1.6 and 7.4 Hz, 1H), 7.37 (s, 1H),

7.51 (s, 1H)The p@patifi¢mmetihd\dsniBpypizdiadeib)r bapmple sngphigpaption of
(9S)-9-ethyl-9-hydroxy 1-[2-(4-morpholino)ethyl]-1H,12H- pyrano[3",4":6",7']indolizino[1',2":6,5]pyrido
E4,3,§-de] q(ﬂp%}@@é&;ﬂﬁﬁb{rﬂy@%qmyﬂmcmoridﬁ 10 This compou?d was prepared frolm
20S)- 9-aminQ-7-f2s(4s oy io)ethylamino] ¢ t in 20-acetate of Reference Example 5.2
according Tgﬁaﬁlﬁ?ﬁ ﬁé’r'gﬂh%i(%%’:%'t)g ﬁo%?’g%a%n@&‘%ﬁﬂ S &%@E{r‘aﬁﬂ] “@)
(9S)-9-acetoxy-9-ethyl-l- 2%4- holino)ethyl]-1H,12H pyrano [3",4":6',7'lindolizino[1',2":6,5]pyrido
[4,3,2-de]quinazoﬁ’nae?3]6‘,Ll Qﬁ@g@)g@rﬁ?f&'fls@q@ﬁw&‘y?wmﬁ%%%ﬁgﬁgs (t, j = 7.6 Hz, 3H),
2.09-2.34 (hyceethlorile ($4-BHE S AmbL I E R @ TRt amplE bl Rildty GHATK(Imb) ere
Tff)“”%@d%& tétgeﬁgﬂ ggﬁbﬁ)‘%& E’(f(wpﬁ §n8d d—’ti)l?le]ﬁz'sS o%iclJl_l d?xigxsm%’ :te]( 1?152 1H), 7.09 (s,
10 The mixture was heated to reflux for 1 hr. in an oil bath. After cooling to room

temperature, the mixture was washed with aqueous 1% NaHCO; solution and brine

successively, dried over MgSO, and concentrated under reduced pressure. The obtaining

residue was purified by column chromatography (eluent: dichloromethane/methanol =

20/1) to give pure product (12.6 mg, 89%).

15 "H NMR (400 MHz) § (CDCls) 0.96 (t, ] = 7.6 Hz, 3H), 1.01 (t, ] = 7.4 Hz, 3H), 1.49-
1.58 (m, 2H), 1.74-1.82 (m, 2H), 2.09-2.17 (m, 2H), 2.21 (s, 3H), 2.24-2.31 (m, 1H), 3.84
(t-] = 7.4 Hz, 2H), 5.22 (d, ] = 17.8 Hz, 1H), 5.25 (4, ] = 17.8 Hz, 1H), 539 (4, = 17.2 Hz,
1H), 5.65 (d, J = 17.2 Hz, 1H), 7.10 (s, 1H), 7.16 (d, ] = 7.2 Hz, 1H), 7.40 (s, 1H), 7.62 (d, ]
- =8.4Hz, 1H), 7.68 (dd, J = 7.2 and 8.4 Hz, 1H); MS (ES) m/z 487(M"+1).

20

(b) (98)-1-butyl-9-ethyl-9-hydroxy-11,12H-
pyrano(3”,4™:6',7’Jindolizino[1’,26,5]pyride[4,3,2-de] quinazoline-10,13(9H,15H)-dione

To a solution of (95)-9-acetoxy-1-butyl-9-ethyl-1H,12H-

pyrano[3”,4":6",7 Jindolizino[1’,2':6,5] pyrido[4,3,2-de] quinazoline-10,13(9H, 15H)-dione
25 (6.1 mg, 0.013 mmol) in MeOH (2 ml) cooled in an ice-bath was added anhydrous

hydrazine (100 pl) and the mixture was stirred for 1 hr. at room temperature. Aqueous 1 N

HCI solution was added dropwise to acidify the reaction mixture, and the mixture was

stirred for 1 hr. at room temperature. After concentrated under reduced pressure, the

residue was extracted with CH,Cl; (30 ml) and the CH,Cl, solution was washed with brine,
30 dried over MgS0, and evaporated. The residue was purified by column chromatography

(dichloromethane/methanol = 20/1) to give pure product (3.9 mg, 70%).



7.17 (dd, J = 1.5 and 7.3 Hz, 1H), 7.41 (s, 1H), 7.60-7.71 (m, 2H); MS (ES) m/z 544 (|v|++01%. 20 (b)

(9S)-9-ethyl-9-hydroxy-I-[2-(4-morpholino)ethyl]-1H,12H pyrano [3",4":6',7']indo|i%'1:}n]3{???2. pyrido

[4,3,2-de]quinazoline-10,13(9H,15H)dione hydrochloride 'H NMR (270 MHz) S (DMSO-d6) 0.87 (t, J =

7.3 Hz, 3kl dsheds91 (M, 2H), 2.45- 2.55 (m, 4H), 2.68-2.72 (m, 2H), 315%&)4?:1%2 Hz, 4H), 4.05-4.10
(m, 2H), 5.31 (s, 2H), 25 5.41 (s, 2H), 6.48 (s, 1H), 7.00 (d, j = 7.6 Hz, 1) 7 B0 8. = 8.2 Hz 114),

7.63 (dd, j=7.6 and 8.2 Hz, 111), 7.71 (s, 1H); MF(ES) mlz 502 (M++1). 30 WO 03/045952
PCT/EP02/13216 -72 Example 2.3 Preparation of (9S)-9-ethyl-9-hydroxy-I-propyl-1H,12H pyrano [
3",4":6',7' | indoliZH3WMRZ460 Bz Rd® MRk 1 eRiin dzoNRd 106D (BN 1E5pjdjahB), §.7khis

compound WamRIEAAISS o, POS) Bismife dlRIRPHTIA eempiodiaa RORCAgLe of Reference

Example 5.4 according to a manner analogous to those of Ex two steps via compound
(@) (2) (09) HUICR DA BHy L Prol3pl T ISy 47 4 AR o198 Sl
[4,3,2-de]quiae3lhTeahO2EB NS L E)) milpass (M -HIDNMR (270 MHz) S (CDC13) 0.96 (t, J = 7.3 Hz, 3H),
1.12 (t,j=7.3 Hz, 3H), 1.77-1.91 (m, 2H), 2.08-2.31 (m, 2H), 2.21 (s, 3H), 3.81 (t, j = 7.3 Hz, 2H), 5.23
(s, 2H), 5.38 (d, J= 17.4 Hz, 111), 5.65 (d,J=17.4Hz,1H),7.09(s,1H),7.17(dd,J=1.7and7.3 Hz, 1H),
7.42 (s, 1H), 7.60-7.71 (m, 2H); MS (ES) m/z 473 (M++1). (b) (9S)-9-ethyl-9-hydroxy-I-propyl-1H,12H
i5 pyrano[3",4":6', 7'jindolizino[1',2":6,5]pyrido[42ad:pR]gIginazoline-10,13(9H,15H)-dione 'H NMR (270
MHz) 8 (DMSO) 0.87 (t, j = 7.3 Hz, 3H), 0.98 (t, j = 7.3 Hz, 3H), 1.75-1.87 (m, 4H), 3.87-3.93 (m, 2H),

5.31 (5, 2H), 5.41 B ARELdRAD.I08ci A AR Bt it 7.49 (d | =L0
and 8.6 Hz, IH). L8 98 b B B S L (133 S e V2 S S M., 20
hydrochloride

10 This compound was prepared from (208)- 9-amino-7-[2-(4-
morpholino)ethylamino]camptothecin 20-acetate of Reference Example 5.2 according to a
manner analogous to those of Example 2.1 in two steps via compound (a).

(a) (95)-9-acetoxy-9-ethyl-1-[2-(4-morpholino)ethyl]-1H,12H-
pyrano[3”,47:6,7’]indolizino[1’,2":6,5)pyrido[4,3,2-de]quinazoline-10,13(9H,15H)-dione

15 'HNMR (270 MHz) § (CDCI3) 0.96 (t, ] = 7.6 Hz, 3H), 2.09-2.34 (m, 2H), 2.21 (s,
3H),2.53 (t, ] = 4.6 Hz, 4H), 2.71 (t, ] = 5.6 Hz, 2H), 3.70 (t, ] = 4.6 Hz, 4H), 3.91 (, ] =
5.6 Hz, 2H), 5.21 (s, 2H), 5.38 (d, ] = 17.5 Hz, 1H), 5.65 (d, ] = 17.5 Hz, 1H), 7.09 (s, 1H),
7.17(dd, ] = 1.5and 7.3 Hz, 1H), 7.41 (s, 1H), 7.60-7.71 (m, 2H); MS (ES) m/z 544
(MF+1).

20 (b) (95)-9-ethyl-9-hydroxy-1-[2-(4-morpholino)ethyl}-1H,12H-
pyrano{3”,4:6",7’lindolizino| 1°,2%:6,5]pyrido[4,3,2-de]quinazoline-10,13(9H,15H)dione
hydrochloride

'H NMR (270 MHz) § (DMSO-ds) 0.87 (t, ] = 7.3 Hz, 3H), 1.81-1.91 (m, 2H), 2.45-
2.55 {m, 4H), 2.68-2.72 (m, 2H), 3.56 (t, ] = 4.3 Hz, 4H), 4.05-4.10 (m, 2H), 5.31 (s, 2H),
25 5.41 (s, 2H), 6.48 (s, 1H), 7.00 (d, ] = 7.6 Hz, 1H), 7.50 (d, ] = 8.2 Hz, 1H), 7.63 (dd, ] = 7.6
and 8.2 Hz, 1H), 7.71 (s, 1H); MS (ES) m/z 502 (M*+1).



Example 2.4 Preparation of (9S)-1-benzyl-9-ethyl-9-hydroxy-1H,12H pyrano [3",4":6',7'] indolizino
[1',2":6,5]pyrido [4,3,2-de]quinazoline-10,13 (9H,15H)-dione This compound was prepared from (20S)-
9-amino-7-(benzylamino)camptothecin 25 20-acetate of Reference Example 5.9 according to a
manner s¥aisgess1o those of Example 2.1 in two steps via compounde@)/Epyz/13216
(9S)-9-acetoxy-l-benzyl-9-ethyl1H,12H- pyrano[3",4":6,7']indolizino[1;
2":6,5]pyrido[4,3,2-de]quinazoline-10,13(9H,15H)-dibhe WO 03/045952 PCT/EP02/13216 -73 'H NMR
(270 MHz) S (CDCi3) 0.92 (t, j = 7.6 Hz, 3H), 01-2.@&11, 2H), 2.18 (s, 3H), 5.02 (s, 2H), 5.12(s,
2H), 5.31 (d, j=17.2 Hz,1H), 5.57 (d, J = 17. 2% TPB 5(s, 1H), 7.22 (dd j=1.5and 7.1 Hz,1H),
7.31-7.46 (m, 5H), 7.46 (s, 11 66(%)6&J %8 6 Hz 1H(gP j=7.1and 8.6 Hz, 11-1),
MS (ES) m/z 521 (Mt+1). 9 %/Pfgfﬂ?ﬁ Mﬁl no [3",4":637" indolizino [
132":6,5 Jpyritteapp B 24 e’ ﬂdmnlzvbnn@mzt@ W&{%amlqmm&@mm@mswms&de) 0.83 (t,
j=7.4Hz, 3H), 1.73-1.87 (m, 2H), 4.95 (d, j =18.5 Hz, 1H), 5.03 (d. J = 18.5 Hz, 111), 5.32 (s, 2H),
5.36(s, 2H), 6.45 (s, 1H), 7.09 (dd,J=1.0 and 7.6 Hz, 1H), 7.14 (s, 1H) 7.30-7.46 (m, 5H), 7.53 (dd, j

= 1.0 and 8.3 Hz; 2 479 (Mt+1).
Exampleqz 5 Pre%ﬁﬂ) %%%%g{h %%%8&%5} Ié%é%ﬂ %fﬁl JJP yra%nf)% % ioeye ] indolizino
[ 132':6,5] pyHdsTAts 5o} E%ﬁ m@mmee&miﬁ@%ﬁﬁmmﬁ@wépared from

(20S)- 9- amﬂqbkﬁ’tv('phmmlmmpoamdrqutothecm 20 acetate of Reference Example 5.5 according to a
manner analogous to those of Example 2.1 in two steps via compound (a). (a)

(9S)-9-acetc(x)/(9k‘5§>myleétphﬁaeéﬂﬁﬂlkbﬂo?ﬂyﬂ{lﬂﬁlzm{i% ,4":6'7"] indolizino [ 132":6,5]pyrido [4,3,2-de]

TR o T e B e S T

(d, J= 17 2H 1H) .92 (s, 1H8 7.11-7.38 (m, 7H), 7.63-7.71 (m, 2H); MS (ES).
(270 MHz) § (CDCI3) 0.96 (t, ] = 73HZ,SH)112('£,I 73HZSH),

1.77-1.91 (m, 2H), 2.08-2.31 (m, 2H), 2.21 (s, 3H), 3.81 (t, ] = 7.3 Hz, 2H), 5.23 (s, 2H),
5.38(d,] = 17.4 Hz, 1H), 5.65 (d, ] = 17.4 Hz, 1H), 7.09 (s, 1H), 7.17 (dd, = 1.7 and 7.3
Hz, 1H), 7.42 (s, 1H), 7.60-7.71 {m, 2H); MS (ES) m/z 473 (M"+1).

(b) (95)-9-ethyl-9-hydroxy-1-propyl-1H,12H-
15 pyrano[3”,4”:6’,7’]indoiizino[1’,2’:6,5]pyrido[4,3,2—dc]quhwzoﬁne-iﬂ,lS(?H,lSH)-dione

'H NMR (270 MHz) 8 (DMSO) 0.87 (t, ] = 7.3 Hz, 3H), 0.98 (t, ] = 7.3 Hz, 3H),
1.75-1.87 (m, 4H), 3.87-3.93 (m, 2H), 5.31 (s, 2H), 5.41 (s, 2H), 6.48 (s, 1H), 7.01 (dd, J =
1.0and 7.3 Hz, 1H), 7.19 (s, 1H), 7.49 (dd, ] = 1.0 and 8.6 Hz, 1H), 7.65 (dd, ] = 7.3 and
8.6 Hz, 1H), 7.83 (s, 1H); MS (ES) m/z 431 (M*+1).

20
Example 2.4

Preparation of (95)-1-benzyl-9-ethyl-9-hydroxy-1H,12H-
_ pyrano{3”,4”:6,7’lindolizino[1’2:6,5]pyrido[4,3,2-de]quinazoline-10,13(9H,15H)-dione

This compound was prepared from (205)- 9-amino-7-(benzylamino)camptothecin
25 . 20-acetate of Reference Example 5.9 according to a manner analogous to those of Example
2.1 in two steps via compound (a).

(a) (95)-9-acetoxy-1-benzyl-9-ethyl-1H,12H-
pyrano[3”,4”:677Jindolizino[1}2:6,5]pyrido[4,3,2-de]quinazoline-10,13(9H,15H)-dione



m/z 535 (Mt+l). (b) (9S)-9-ethyl-9-hydroxy-I-phenethyl-1H,12H 25 pyrano[3",4":6'
"lindolizino[1',2":6,5]pyrido[4,3,2-de]quinazoline-10,13(9H,15H)-dione 'H NMR (270 MHz) S
(DMSO-d6) 0.88 (t, j = 7.4 Hz, 3H),1.84-1.87 (m, 2H), 3.12 (m, 2H), 4.19 (m, 2H), 5.43 (s, 4H), 6.49
(s, IH), 603 ¢giousbs21.1 and 7.4 Hz,1H), 7.21 (s, 1H), 7.27-7.35 (m, SH}yFHRP>48eh)7 1.1 and 8.6 H7,
111), 7.59 (s, 1H), 7.64 (dd, j = 7.4 and 8.6 Hz,1H); MS (ES) m/z 493 (M++1). 30 WO 03/045952
PCT/EP02/13216 -74 Example 2.6 Preparation of(&S)-2.9-diethyl-9-hydroxy-l-phenethyl-1H,12H
pyrano [3",4":6' 7'] indolizino [ 1 ;2":6,5 ] pyrido [4, 3, 2-de J quinazoline- 10, 13(9H, 15H)-dione This
compound was prébdPdR i NEds S (-hRlnd-925((dire Adthizdiind R bdpidmeZih 2ol&detate of

ample 2.1 R e B e R 12wy
xample 2. s.via compou a -9-acetoxy-2,9-diethyl-I- yI-1H, pyrano
[3",4"6',7'] i?ﬁ%&l\liyz%%%% *ffé;%ﬁgp%r&gldﬁ, ] ﬁé?zﬁ%ﬁé%|ﬁ@319o%§§s(éﬁ,>1§ﬁ§2§ & 16'H NMR (270
MHz) S (CD&XB8.018% {1).772(dtk T3+ 2irhs(6 iz TERDHMS §ES), n@ AR B2 41, 2H), 2.22 (s, 3H), 2.43
(0, j = 7.3 Hz, 2H), 3.01 (t, J = 6.9 Hz, 2H), 4.19 (t, J = 6.9 Hz, 2H), 5.33 (s, 2H), 5.40 (d, j = 17.2 Hz,
111), 5.67 (b} £4S)-2ehietyl-F-aByis9-biylroZyd BE713A(m, 6H), 7.62 (dd, j = 1.3 and 8.6 Hz, 1H), 7.71

(dd,J=73 Kz A ’ +.» . T

(95)-2.9-d ie%%%g?hyd%ééé | ﬁﬁ%léetnﬁeZﬁthyE F%ﬁ%ﬁ,&%@%é’ sﬁ%ﬁ?ﬁﬁgﬁﬁ’éﬁ@%}g HoRS 3.2-de]
quinazoline-10,13 -di ' 27Q MHz) S (DMSO-d6) 0.88 (t, | = 7.3 Hz, 3H),1.17 (t, J=
7.3 Hz, 3H), 1.86 Mq%m}&%@ﬁ%@ﬁ@#ﬁé %??)‘,{4"’.'% oy ZDASN; 2H), 5.43

(s, 2H), 5\.45(65_] 2H3. BH TH)150)3 '(ch:(dd,M}Wi.@,ﬁﬂ)%ﬁ(@,wﬁ%ﬁi19, R57086 20 (M,
5H). 7.50 (ddad 3 1 Dk .6 7 1)y 106G, 89, 17305 nGL8s8i} % BNAMS. Ediies 31 (M++D)

10 1H),7.70 (dd, ] = 7.6 and 8.3 Hz, 1H), 7.91 (s, 1H); MS (ES) m/z 479 (M*+1).

Example 2.5

Preparation of (95)-9-ethyl-9-hydroxy-1-phenethyl-1H,12H-
pyrano{3”,4™:6°7’Jindolizino{1}2":6,5]pyrido[4,3,2-de]quinazoline-10,13(9H,15H)-dione

15 This compound was prepared from (205)- 9-amino-7-
(phenethylamino)camptothecin 20-acetate of Reference Example 5.5 according to a
manner analogous to those of Example 2.1 in two steps via compound (a).

(a) (95)-9-acetoxy-9-cthyl-1-phenethyl-1H,12H-
pyrano[3”,4”:6)7’indolizine[1)2":6,5]pyrido[4,3,2-de]quinazoline-10,13(9H,15H)-dione

20 "H NMR (270 MHz) 8 (CDCl;) 0.97 (t,] = 7.6 Hz, 3H), 2.10-2.32 (m, 2H), 2.22 (s,

© 3H),3.08 (t,]=6.6Hz, 2H), 4.09 (, ] = 6.6 Hz, 2H), 5.30 (s, 2H), 5.40 (d, ] = 17.2 Hz,
1H), 5.67 (d, ] = 17.2H, 1H), 6.92 (s, 1H), 7.11-7.38 (m, 7H), 7.63-7.71 (m, 2H); MS (ES)
m/z 535 (M*+1).

(b) (95)-9-ethyl-9-hydroxy-1-phenethyl-1H,12H-
25 pyrano{3”,4”:6'7’]indolizino{172":6,5]pyrido{4,3,2-de]quinazoline-10,13(9H,15H)-dione

"H NMR (270 MHz) & (DMSO-ds) 0.88 (t, ] = 7.4 Hz, 3H), 1.84-1.87 (m, 2H), 3.12
(m, 2H), 4.19 {m, 2H), 5.43 (s, 4H), 6.49 (s, 1H), 6.97 (dd, J = 1.1 and 7.4 Hz, 1H), 7.21 (s,
1H),7.27-7.35 (m, 5H),7.50 (d4, ] = 1.1 and 8.6 Hz, 1H), 7.59 (s, 1H), 7.64 (dd, J = 7.4 and
8.6 Hz, 1H); MS (ES) m/z 493 (M'+1).

30



Example 2.7 Preparation of (9S)-9-ethyl-9-hydroxy-I-(3-phenylpropyl)-1H,12H 25
pyrano[3",4":6,7'lindolizino[1'32":6,5]pyrido[4,3,2-de]quinazoline-10,13(9H,15H)-dione This compound
was prepared from (20S)- 9-amino-7-(3- phenylpropylamino)camptothecin 20-acetate of Reference
Examplevibctosogakding to a manner analogous to those of Example 2.1pifyR5i6Ag vVia compound
(@). (a) (9S)-9-acetoxy-9-ethyl-I-(3-phenylpropyl)-1H,12H 30
pyrano[3",4":6,7"indolizino[1',2":6,5]pyrido[4,3,2-deJduinazoline-10,13(9H,15H)-dione WO 03/045952
PCT/EP02/13216 -75'H NMR (270 MHz) S (CDC13) 0.96 (t, j = 7.4 Hz, 3H), 2.05-2.34 (m, 411), 2.23
(s, 3H),2.83(t,J=7.6Hz 2H) 3.84(t,J=7.1Hz ZH%"TG(I& %:618 5Hz,1H),5.22(d,J= 18.5 Hz, 11-1), 5.39 (d,
j=17.2 Hz, IH), 5.66 (d,j =17.2 Hz, 1H), 7.09 (s, 7.15-7.32 (m 6H), 7.34 (s, 1H), 7.62 (dd, j =
1.7 and 8.6 Hz, 111), 7:68PAIALGR0F @%r?d?ad!?%‘} SihydsoRrel RisnethrlsUd 1:1). (b)

(9S)-9- ethyl@rmtﬂr[ﬁfwb(ﬁ?ﬁhﬁwﬁmﬁmWﬂ@&hdmam[&}«ﬂmﬁaldmﬁoimmﬂmmﬁmﬂo[4,3,2-de]
quinazoline-10,13(9H,15H)-dione "H NMR (270 MHz) S (DMS0O-d6) 0.87 (t, J = 7.3 Hz, 3H), 1.85 (q, |

= 7.3 Hz, 1H), 1.8®ifhommpduhditaalipepaiel F0n2f2Nsy- 8hbhid=7.9 Hz, 2H), 4.00 (t, j = 6.9 Hz, 2H),
5.33 10 (s brs and 7.3 8 (m, 1H), 7.19 (s,
1H), 7.27- 7@#85?%3%#‘ ‘flgg%’é’ %1@ Wtﬁfwﬂ?ﬁs@ &H‘Pgesgéfé%ﬂz%t% IH), 7.82 (s, 1H);
MS (ES) mR ‘(‘P\H’er E;@ @3 Wﬂa@&pmﬂo those of Examplez lintwo steps via

(9S)-9-ethyleSnipsiradyal.(3-methylbutyl)-1H,12H pyrano [3",4":6;
7"indolizino[1'}2":6,5]pyrido[4,3,2- de]quinazoline 10,13(9H,I5H)-dione This compound was prepared

from (20S)- (9)@9;9)39.%&@@2513}@& pfgtfllggjn 20-acetate of Reference Example 5.21
accordingtoa m 5. ahalogoys, to th le 2 in fwo steps via compound (a). 20 (a)
(95).9-accBRFELL I %ﬁﬂ%@ﬂ&hﬁ&i B9 PR R TSR 194l
[4,3,2-de] qumazollne 10 13 (9H,15H)-dione 'H NMR (270 MHz) S (CDC13) 0.96 (t, j = 7.4 Hz,
3H),1.08 (d, j = 6%%(—3}7‘11@%{1)5 (CDCl3) 0.97 (t,] = 7.6 Hz, 3H), 1.24 (t, ] = 7.3 Hz, 3H),

2.13-2.32 (m, 2H), 2.22 (s, 3H), 243 (q, ] = 7.3 Hz, 2H), 3.01 ( t, ] = 6.9 Hz, 2H), 419 {t, J

= 6.9 Hz, 2H), 5.33 (s, 2H), 5.40 (d, ] = 17.2 Hz, 1H), 5.67 (d, ] = 17.2H, 1H), 7.13 (s, 1H),

7.14-7.37 (m, 6H), 7.62 (dd, ] = 1.3 and 8.6 Hz, 1H), 7.71 (dd, J = 7.3 and 8.6 Hz, 1H); MS

(ES) m/z 563 (M*+1).

15 (b) (98)-2.9-diethyl-9-hydroxy-1-phenethyl-1H,12H-
pyrano[3”,47:6)7lindolizino[1°2:6,5]pyrido[4,3,2-de] quinazoline-10,13(SH,15H)-dione

'H NMR (270 MHz) § (DMSO-ds) 0.88 (t, ] = 7.3 Hz, 3H), 1.17 (t, ] = 7.3 Hz, 3H),
1.86 (m, 2H), 2.64 (q, ] = 7.3 Hz, 2H), 3.09 (,] = 7.6 Hz, 2H), 4.21 (t, ] = 7.6 Hz, 2H), 5.43
(s, 2H), 5.45 (5, 2H), 6.51 (s, 1H), 7.01 (dd, J = 1.0 and 7.6 Hz, 1H), 7.22 (s, 1H), 7.25-7.36
20 {m, 5H), 7.50 (dd, ] = 1.0 and 8.6 Hz, 1H), 7.66 (dd, ] = 7.6 and 8.6 Hz, 1H); MS (ES) m/z
521 (M*+-1).

Example 2.7

Preparation of (95)-9-ethyl-9-hydroxy-1-(3-phenylpropyl)-1H,12H-
25 pyrano[3”,4”:6'7’lindolizino[1'2":6,5]pyrido[4,3,2-de]quinazoline-10,13(9H,15H)-dione

This compound was prepared from (208)- 9-amino-7-(3-
phenylpropylamino)camptothecin 20-acetate of Reference Example 5.6 according to a
manner analogous to those of Example 2.1 in two steps via compound (a).

(a) (95)-S~acetoxy-9-ethyl-1-(3-phenylpropyl)-1H,12H-
30 pyrano[3”,4”:6’,7’]ind01izino{1’,2’:6,5]pyrido[4,3,2-de]quinazoﬁne—IO,IS(9H,15H)-dione



(m, 1H), 2.09-2.31 (m, 2H), 2.21 (s, 3H), 3.85 (t,j = 7.6 Hz, 2H), 5.24 (s, 2H), 5.39 (d, J = 17.2 Hz,
1H), 5.66 (d, j =17.2H,1H), 7.10 (s, 1H), 7.16 (dd, j = 1.5 and 7.1 H7, 1H), 7.40 25 (s, 1H), 7.62 (dd, j =
1.5 and 8.4 Hz, 1H), 7.68 (dd, j = 7.1 and 8.4 Hz, 1H); MS (ES) m/z 501 (Mt+1). (b)

(9S)-9-eWgA B4awgasDXY-I-(3-methylbutyl)-1H,12H pyrano PCT/EP02/13216
[3",4":6,7'jindolizino[1'y2":6,5]pyrido[4,3,2-de]quinazoline-10,13(9H,I5H)-dione IH NMR (270 MHz) S
(DMSO-d6) 0.87 (t, j = 7.4 Hz, 3H),1.00 (d, j = 5.9°H26H), 30 1.66-1.78 (m, 3H),1.85 (q, j = 7.4

Hz,1H),1.86 (q, j 547 , =7, 0.03/045952 PCT/EP02/13216 -76 2H), 5.32 (s,
2H), 5.40 (s, 2H),‘%.MC%@%&%&&W%%OE%&%Y%@ : ﬁznfi Uy 2983248 743, §5= 1.0 and 8.3
Hz, 1H), 7.63{8@,§H7 Jo=ahel 18z32H2, 3.69) ( 7,.B2 7 He M) (B, itz 45H0VHB1 5. B BXgreple 2.9
E;?gr?é?;oz}g%@lﬁ)dﬁﬁﬁlgfm,9$Yﬂ§?§%[|£ -’?-‘%gqéd%ﬁgiféal%\%?% )i??(%?-l(si%ﬁgigi'cl)?lgﬁrzhis compound
was prepéré?fr%ﬁ’ (%%%SSS’ j‘ﬁmﬁ@%ﬁﬁ é%ﬁ;%%éf%ﬁﬁﬁ%&ﬁﬁé@%é@@z&ﬂbference
Examplé 5. MS{E@rdudan@Orthopropionate according to a manner analogous to those of Example

2.1 in two steps via compound (a). (a) (9S)-9-acetoxy-2,9-diethyl-1-(3-methylbutyl)-1H,12H pyrano
[3",4":6,7" ifBoK2fe eth P S Hidvyxipia-[8, Bhenslipkopytar)ingrl 0,13 (9H,15H)-dione 'H NMR (270

MHz) S (C 965{kcok: , i = 7, 6H). 1.39 iz 7.3:Hz, 3H),1.53-1.70
(m, 2H), 1.3§ (m, %11%%%3%%#(%@%36 %?Eﬁé?%ég%‘?‘&%éf% %‘?%,g%} BIRROH), 5.26 (s,
2H), 5.39 (d, j = 17.2 Hz, 1H i=17.211, 1H), 7.10 (s, 111), 7.13 (dd, J = 1.3 and 7.3 Hz, 1H),
7.5)7 (dd, j(: i.s ﬁﬁé}éé}’g}‘%@?ﬂ@%ﬁ@%@%( H&g:éﬁf%ﬁ =i)§MSEII‘—_’§)W’§S§’(M++1)Z. (b))
(98)-2-E%-dftlgﬁl-€§rrﬂ;j§iﬁm-wmmﬂhyml[immwlwg le, 2H), 4.00 (t,] = 6.9 Hz, 2H), 533 270
‘pyrano}3",4¢.677; IZinefh, 2.6, ¢ . uinazoline- , - .
MHz) S (D "’é%g%e)‘oé&i gi?:%%&ﬁ%%ﬁﬁ%i(gﬁ% '@aﬁ‘g}%’l}%:]’ﬁ?'&?@%&z%l1), 1.69 (m,
1H), 1.78-1'871Hh, 34y 7 3% i ) (7193 9 1-brand 8 4)Hz, 1H), 7.63 (dd, J = 7.3 and 8.4 Hz,

1H), 7.82 (s, 1H); MS (ES) m/z 507 (M*+1).

Example 2.8

15 - Preparation of (98)-9-ethyl-9-hydroxy-1-(3-methylbutyl)-1H,12H-
p}‘rano[3”,4”:6;7’]indolizino[1:2’:6,5]pyrido[4,3,2-de]quinazoline- 10,13(9H,15H)-dione

This compound was prepared from (205)- 9-amino-7-(3-
methylbutylamino)camptothecin 20-acetate of Reference Example 5.21 according to a
- manner analogous to those of Example 2.1 in two steps via compound (a).

20 (a) (9S)-9—acetoxy—9—ethyl—1~(3~meﬁnylbutyi)-1H,12H—
pyrano(3”,4”:6)7’lindolizino[12’:6,5]pyrido[4,3,2-de] quinazoline-10,13(9H,15H)-dione

~ "HNMR (270 MHz) 8 (CDCl5) 0.96 (t, ] = 7.4 Hz, 3H), 1.04 (d, ] = 6.6 Hz, 6H), 1.85
(m, 1H), 2.09-2.31 (m, 2H), 2.21 (s, 3H), 3.85 (¢, ] = 7.6 Hz, 2H),5.24 (s, 2H),539(d, ] =
17.2 Hz, 1H), 5.66 (d, ] = 17.2H, 1H), 7.10 (s, 1H), 7.16 {(dd,J=1.5and 7.1 Hz, 1H), 7.40

25 (s, 1H), 7.62 (dd, ] = 1.5 and 8.4 Hz, 1H), 7.68 (dd, ] = 7.1 and 8.4 Hz, 1H); MS (ES) m/z
501 (MT+1).

(b) (98)-9-ethyl-9-hydroxy-1-(3-methylbutyl)-1H,12H-
pyrano[3”,4”:6)7’|indolizino[1}2":6,5]pyrido[4,3,2-de] quinazoline-10,13(9H, 15H)-dione

"H NMR (270 MHz) & (DMSO-de) 0.87 (t, J = 7.4 Hz, 3H), 1.00 (d, ] = 5.9 Hz, 6H),
30 1.66-1.78 (m, 3H), 1.85 (q, ] = 7.4 Hz, 1H), 1.86 (q, ] = 7.4 Hz, 1H), 3.94 (¢, ] = 7.3 Hz,



5.41 (s, 411), 1H), 6.52 (s, 1H), 6.99 (dd, j =1.0 and 7.6 Hz, 114), 7.19 (s, 11-1), 7.45 (dd, j = 1.0 and
8.6 Hz, 1H), 7.63 (dd, j = 7.6 and 8.6 Hz, 111); MS (ES) m/z 487 (M++1). 25 WO 03/045952
PCT/EP02/13216 -77 Example 2.10 Preparation of

(9S)-2.9 W iylaSkydroxy-I-(2-methylpropyl)-1H,12H- pyrano[3",4":6  peg/EPo/i3216
7'indolizino[1',2:6,5]pyrido[4,3,2-de]quinazoline-10,13(9H,15H)-dione This compound was prepared
from (20S)- 9-amino-7-(2 5 methylpropylamino)camfficthecin 20-acetate of Reference Example 5.12

and triethyl 2 g iopate according to a manner analogous to those of Example 2.1 in two steps
via compou ’é}%o ?a%s( §S§$Q: fé%lfétﬁﬁ)r?‘é’ );Iﬁrb )95‘ W%%’rﬁg 57[ s 7]
indolizino[1',2:46 (B}pyridb {418} -3 &lzqiha Zaiineld,] £ 3(8 kintiH-3) Hiio He), T08 H SN NH; (XBARBHZ) S
(CDC13) 0.98 4 4b5 (1422, 3H), 1.00 (m, 6H), 1.37 (t, j = 7.4 Hz, 3H), 2.00 (m, 1H), 2.01-2.31 (m,
2H), 2.23 (s, 3H), 2.76 (q, j = 7.4 Hz, 2H), 3.78:(m, 2H), 5.15 (m, 2H), 5.39 (d, J =17.0 Hz, 1H), 5.66
(d,j=17.0H, IH), 7.10 (s, 111), 7.17 (d, J=7.6 H7, 1H), 7.61 (d, j = 7.3 Hz, 1H), 7.69 (dd, j = 7.3 and
7.6 Hz, IH); MS (ES) m/z 515 (Pvi++1). 15 (b) (95)-2.9-diethyl-9-hydroxy-I-(2-methylpropyl)-iH,12H-
pyrano[3;,4":6;7'lindolizino[1;2 :~6,5]pyrido[4, Béﬁgné gz ?azollne 10,13(9H,15H)-dione 'H NMR (400
MHz) S (DMSO-46, 995C)O89(t j—76Hz d, j=6.4 Hz, 6H), 1.26 (t, j = 7.0 Hz, 3H),

To6 iy, 1h), 543 (ibetatein el bnelat it G e PR ), P e @
j=8.8Hz, I 'a(d'é”ﬁ wm[gﬂ@;ﬂmm%%ﬁﬂmmﬂQ)lﬂ?iéﬂrﬁﬁé—émnePreparatlon

- of (9S)-9-ethyl-I- heptyl -9-hydroxy-1H,12H 25
pyrano[3",4":6' YMMD@W@memdmwﬂmﬁmﬂ@%(gH 15H)-dione This compound

was preparad o RSl iR bR AR SRS R AP SR AL ronce Example

5.10 accordlnr%lto a manner analpgous to those of
opropionate according to a manner analogous to those of Example 2.1 in two steps via

compound (a).

(2) (95)-9-acetoxy-2,9-diethyl-1~(3-methylbutyl)-1H,12H-
pyrano(3”,4":6)7’]indolizino[132":6,5]pyrido[4,3,2-de] quinazoline-10,13(9H,15H)-dione

'H NMR (270 MHz) § (CDCls) 0.96 (t, J = 7.4 Hz, 3H), 1.05 (d, ] = 6.6 Hz, 6H), 1.39
15 (t,]=73 Hz, 3H), 1.53-1.70 (m, 2H), 1.84 (m, 1H), 2.07-2.31 (m, 2H), 2.21 (s, 3H), 2.70
(g, J=7.3 Hz, 2H), 3.91 (m, 2H), 5.26 (s, 2H), 5.39 (d, ] = 17.2 Hz, 1H), 5.66 (d, ] = 17.2H,
1H), 7.10 (s, 1H), 7.13 (dd, ] = 1.3 and 7.3 Hz, 1H), 7.57 (dd, ] = 1.3 and 8.6 Hz, 1H),766
(dd,J=7.3 and 8.6 Hz, 1H); MS (ES) m/z 529 (M*+1).

(b) (98)-2.9-diethyl-9-hydroxy-1-(3-methylbutyl)-1H,12H-
20 pyrano[3”,47:6)7 }indolizino[1}2%:6,5]pyrido[4,3,2-de] quinazoline-10,13(9H,15H)-dione

"H NMR (270 MHz) & (DMSO-dg) 0.87 (t, ] = 7.3 Hz, 3H), 1.01 (d, ] = 6.3 Hz, 6H),
1.25 (t, ] = 7.1 Hz, 3H), 1.69 (m, 1H), 1.78-1.87 (m, 2H), 2.74-2.79 (m, 2H), 3.97 {m, 2H),
5.41 (s, 4H), II—I), 6.52 (s, 1H), 6.99 (dd, = 1.0 and 7.6 Hz, 1H), 7.19 (s, 1H), 7.45 (dd, I=
1.0 and 8.6 Hz, 1H), 7.63 (dd, ] = 7.6 and 8.6 Hz, 1H); MS (ES) m/z 487 (M*+1). .

23



Example 2.1 in two steps via compound (a). (a) (9S)-9-acetoxy-9-ethyl-I-heptyl-1H,12H 30
pyrano[3",4":6',7'lindolizino[l',2":6,5]pyrido[4,3,2-de]quinazoline-10,13(9H,15H)-dione 30 May 2006
WO 03/045952 PCT/EP02/13216 -78- 'H NMR (270 MHz) S (CDC13) 0.87 (t, j = 6.6 Hz, 3H), 0.96 (t, ]
= 7.6 HZWIHB/®H3P62 1.54 (m, 8H), 1.73-1.84 (m, 2H), 2.11-2.30 (m, 5H)PGm3Pe/13218.1 Hz, 2H), 5.23
(s, 2H), 5.39(d,J=17.2Hz,1H),5.65(d,J=17.2Hz,IH),7.09(s,IH),7.17(dd,J=1.5,7.1Hz, 1H), 7.40 (s, 1H),
7.60-7.71 (m, 2H); MS (ES) m/z 529 (M++1). 5 (b)"(yS')-9-ethyI-I-heptyl-9-hydroxy-lH,12H
pyrano[3",4":6',7'lindolizino[ 1',2":6,5]pyrido [4,3,2: yipazoline-10,13(9H,15H)-dione 'H NMR (270
MHz) S (CDCI3) 0.83 (t,j = 6.6 Hz, 3H), 1.03 (t,j=7.4 Hz 3H), 1.26- 1.52 (m, 8H), 1.59-1.93 (m, 4H),

3.78 (s, 1H), 3.82 (t iz, ggﬂ%;l -
J= 162Hle)572dJ i%é%‘ﬁ) 4,92 2]90% L sRierp Y7)5%I_%H 1H), 7.59-7.69
(m, 2H); MS PEESPRlA %@%mﬁ?&b&?aﬂ 'aflegéavgr gione

1-methyl-1H,12H- no[3 6 7]|ndoI|2|no [ 1',2":6,5]pyrido[4,3,2-de]
quinazoline-10 1§EbPI %?W&%@aslﬂ%ﬁdc@ﬁmé%ﬂﬁWﬁmp%@d from (20S)-

9-amino-/- (mthﬂﬁﬂ!ﬂﬁ\@@mp&mhlﬁetneaﬂ wﬁaﬁﬁﬁe@&m%ﬁwwﬁd&ﬁ@g{ﬁmg to a manner
analogous to those of Exam .1 In two steps vi oun
(9S)-9- acetox@@-eﬁ?yf %EC‘T %‘-‘?gl nbaynr%%o 8‘5%‘] 0 |zmﬁ%f'2]§"]§ Sl steps via

[4,3,2- de]quﬁ%ﬁéﬁﬂ%ii@)B(QH 15H)-dione 20 'H NMR (270 MHz) S (CDCI3) 0.96 (t, j = 7.3 Hz, 3H),
2.14-2.28 (m, 5H), 3.71 (s, 3H), 5.38 (d, j = 17.3 Hz, 1H), 5.44 (s, 2H), 5.65 (d, j = 17.3 Hz, 11-1), 7.08

(s, 1H), 7.15(40S)-Starstexy22-diethyr B2 (methylprapgl)-(td, 13517, 8.6 Hz, 1H), 7.67 (dd, j = 6.9, 8.6
‘Hz, 1H); Mspfa%)o BN dblibiAb )69, @W-ﬁrb)ﬁd&@ ilf é-ib*l%ﬁﬂ%@ﬁ) -dione
de

pyrano[3",4 ndollzmo ,2".6 5]pyr|do[4 Jquinazoline-10,13(9H,1 dione 'H NMR
- (270MHg) S (DMEXAR- B¢y 3 by obs T Y 88D N od (&, 6m), 137 (1,7 =74
Hz, 3H), 2.00 (m, 1H), 2.01-2.31 (m, 2H), 2.23 (s, 3H), 2.76 (g, ] = 7.4 Hz, 2H), 3.78 (m,
2H), 5.15 (m, 2H), 5.39 (d,] = 17.0 Hz, 1H), 5.66 (d, ] = 17.0H, 1H), 7.10 (s, 1H), 7.17.(d,
J=7.6 Hz, 1H), 7.61 (d, ] = 7.3 Hz, 1H), 7.69 (dd, ] = 7.3 and 7.6 Hz, 1H); MS (ES) m/z

515 (M7 +1).

15 (b) (9S)—2.9~diethyi—9—hydroxy—1~(2-methylpropjd)~1H,12H—
pyrano{S”,éc”:G’,?’]indolizino{1_;2’;6,5]pyrido [4,3,2-de]quinazoline-10,13(9H,15H)-dione

'"H NMR (400 MHz) § (DMSO0-ds, 99.5°C) 0.89 (t, ] = 7.6 Hz, 3H), 0.94 (d, = 6.4
Hz, 6H), 1.26 (t, ] = 7.0 Hz, 3H), 1.88 (m, 2H), 2.05 (m, 1H), 2.76 (q, ] = 7.0 Hz, 2H), 3.85
(d,J=7.6 Hz, 2H), 5.23 (s, 2H), 5:34 (d, ] = 16.6 Hz, 1H),5.42 (d, ] = 16,6 Hz, 1H), 6.12
20 (brs, 1H), 7.01 (d, J = 7.2 Hz, 1H); 7.22 (s, 1H), 7.48 (d, J = 8.8 Hz, 1H), 7.64 (dd, J = 7.2
and 8.8 Hz, 1H); MS (ES) m/z 473 (M*+1).

Example 2.11

Preparation of (95)-9-ethyl-1-heptyl-9-hydroxy-1H,12H-
25 pyrano[3”,4”:6",7’Jindolizino[1’,2":6,5]pyrido[4,3,2-de]quinazoline-10,13(9H, 15H)-dione

This compound was prepared from (208S)- 9-amino-7-(heptylamino)camptothecin
20-acetate of Reference Example 5.10 according to a manner analogous to those of
Example 2.1 in two steps via compound (a).

(a) (95)-9-acetoxy-9-ethyl-1-heptyl-1H,12H- _
30 pyrano[3”,4™:6",7’Jindolizino[1’,2’:6,5]pyrido{4,3,2-de]quinazoline-10,13(9H,15H)-dione



(s, 3H), 5.41 (s, 2H), 5.54 (s, 211), 6.46 (s, 11-1), 6.97 (d, j = 7.6 Hz, 11-1), 7.1%, H()Jjbo7.45 (d,J=
7.6 Hz, 1H), 7.62 (t, j = 7.6 Hz, 1H), 7.75 (s, 111); MS (ES) mlz 403 (M++l). 30 %QS O
03/045952 PCT/EP02/13216 -79- Example 2.13 Preparation of
(9S)-9-ethpleddayshoxy-I-(2-methylpropyl)-1H,12H- pyrano[3",4":6", 7' lindp{i#iResr/13216
[1',2":6,5]pyrido[4,3,2-de]quinazoline-10,13(9H,15H)-dione This compound was prepared from (20S)-
9-amino-7-(2 s methylpropylamino)camptothecin 2@8cetate of Reference Example 5.12 according to a
manner analogoys, tq those of Example 2.1 in two steps via compound (a). (a)

(9S)-9-acetoxy-9-BthVRE2 ﬂ?é\fﬁ;’/@r%@@% 48 )rahé Hr 453 9946 dIzihe 2 316 BPpyrido
[4,3,2-de] quibateijsent 0,23- (%4, (bl H)jong -A30NMRS ()78 Mtdz) S f@fﬂﬁlﬁ{p@@(@s 12F1Y,6 Hz,

173 7, 1130 ?%%HZ A e e R T 1}3%79#3 P e i e o ) T e
dd,j=1.7, 86 140 le)H? 6007} s BM& PR/RESQENS iz 487 (M++1). (b)

(9S)-9-ethyl-9- hydroxy -I-(2-methylprop)l)- IH 12H pyrano [3",4":6',7']indolizino[1",2":6,5]pyrido[4,3,2-de]
quinazotine (bd $8I St -birmip- ?th#FWH%ZZHMHz) S (DMSO d6) 0.87 (t, J= 7 3 Hz 3H), 0.99 (d,

3 5 80117 BilncksFJ R0 hddilo P02 A ARG U AIR il ind Tl ), 5.40 (s,
2H), 6.47 (s, 1H), 7.01 (dd, j = 1.0, 7.6 Hz, 1H), 7.18 (s, 111), 7.48 (dd, j = 1.0, 86Hz i1), 7.64 (dd, j

oo N A MDA A2 20 el 2L et of
quinazolinels®, i@(@ﬁh@ﬁ?dr@ﬁémmmc@%ﬂ&lﬁ@w& frdpafeditim AT (R B3} {5, 2H), 5.28 (d,
9-anvno-7-(hexglamineign mpiaingcin 2Oracetaje, b Redeenscs, %W!ﬁrﬁ $3ECoNgdg a manner

oo B SR TR ITA BRE TP AR o O

[3",4":6',7"indolizino[l',2":6,5]pyrido[4,3,2- de]qumazollne-lo,13(9H,15H)-d|one

Example 2.12

| Preparation of (98)-9-ethyl-9-hydroxy-1-methyl-1H,12H-
Pyrano[3”,4”:6’,7’]iﬁdolizino[1’,2’:6,5}pyrido[4,3,2—de] quinazoline-10,13(9H,15H)-dione

15 This compound was prepared from (20S)- 9-amino-7-(methylamino)camptothecin
20-acetate of Reference Example 5.11 according to a manner analogous to those of
Example 2.1 in two steps via compound (a).

(a) (95)-9-acetoxy-9-ethyl-1-methyl-1H,12H-
pyrano[3”,4”:6’,7lindolizino[1’,2:6,5]pyrido[4,3,2-de]quinazoline-10,13(9H,15H)-dione

20 "H NMR (270 MHz) § (CDCls) 0.96 (t, ] = 7.3 Hz, 3H), 2.14-2.28 (i, 5H), 3.71 (s,
3H), 5.38 (d, ] = 17.3 Hz, 1H), 5.44 (s, 2H), 5.65 (d, ] = 17.3 Hz, 1H), 7.08 (s, 1H), 7.15
(dd,J=1.7,6.9 Hz, 1H), 7.37 (s, 1H), 7.61 (dd, ] = 1.7, 8.6 Hz, 1H), 7.67 (dd, ] = 6.9, 8.6
Hz, 1H); MS (ES) m/z 445 (M*+1).

(b) (95)-9-ethyl-9-hydroxy-1-methyl-1H,12H-
25 pyrano[3”,4”:6,7’]indolizino[1%,2:6,5]pyrido[4,3,2-de]quinazoline-10,13(9H,15H)-dione

'H NMR (270MHz) § (DMSO-ds) 0.87 (t, ] = 7.3 Hz, 3H), 1.81-1.88 (m, 2H), 3.74
(s, 3H), 5.41 (s, 2H), 5.54 (5, 2H), 6.46 (s, 1H), 6.97 (4, ] = 7.6 Hz, 1H), 7.18 (s, 1H), 7.45
(d,]=7.6 Hz, 1H), 7.62 (t, ] = 7.6 Hz, 1H), 7.75 (s, 1H); MS (ES) m/z 403 (M*+1).



'H NMR (270 MHz) S (CDC13) 0.87-0.99 (m, 6H),1.26-1.37 (m, 413),1.49-1.61 @y N%%)z%g $-1.84 (m,
2H), 2.11-2.29 (m, SH), 3.83 (t, j = 7.3 Hz, 2H), 5.23 (s, 2H), 5.38 (d, ) 30 =17.2 Hz,1H), 5.65 (d, J
=17.2 Hz,1H), 7.09 (s, IH), 7.16 (dd, J =1.7, 7.1 Hz,1H), 7.40 30 May 2006 WO 03/045952
PCT/EPOYI®B2#69580- (s, 1H), 7.62 (dd, j =1.7, 8.6 Hz, 1H), 7.68 (dd, ] *CTiE®Bi¥iz61H); MS (ES) m/z
515 (M++1). (b) (9S)-9-ethyl-I-hexyl-9-hydroxy-IH,12H pyrano[3",4":6',7'lindolizino [1',2":6,5]pyrido
[4,3,2-de]quinazoline-10,13(9H,15H)-dione 5'H NI@ﬁR‘(Z?OMHz) 8 (DMSO0-d6) 0.84-0.90 (m, 611),
1.23-1.45 (m, 611),1.68-1.96 (m, 4H), 3.84- 3@,@@ } 5.29 (s, 2H), 5.40 (s, 2H), 6.46 (s, 111), 6.99
(dd,j=1.0,7.6 Hz, 1H), 718(s 1H), 7.47 (dd, 1—10 86Hz 1H), 7.64 (dd, j = 7.6, 8.6 Hz, 111),

7.86 (s, 1H); MS (ES} Mﬂ@ SIUEXBTRle 2,15 Br
R A e T

9-amino-7- (pentylammo)camptothecm 20-acetate of Reference Example 5.14 according to a manner
analogous to thod@srempranthespreprioddromidtit bomprundda). (a)
(95)-9-asetaxtidiptioplapantytdtipy Mﬁ@%&%ﬁéaﬁi&&@ﬁ&l%ﬁ{ 5. 0250RwHdag to a

?12)21d2eé?f}é1§¥8$|%ﬁ%0 13 %gs?mf%i‘ﬁp_one %%g‘ 7 chﬁga %iHozgglgr)ns 23 (s, 2H),
o). 7 oA PR ek e s e e é&é&ﬁ%ﬁzﬁi&m PTG )= 15,65 e 2, 749

(95)-9-ethypyragi By e ndalisineH raslpaidbl 63 2 ivjglizinailing 16, SHEAASH)-dione
[4,3,2-de]quinazoline-10,13(9H,15H)-dione 'H NMR (270MHz) 8 (DMSO-d6) 0.85-0.92 (m, 6H),

1.35-1.38 (m, 4115 NER1H8 MBS @DCB)8D6 @4 (.a2h, SH81(81 &) >6Hs, @), 6.46 (s,1H),
699 069 ThPal et AP H I S hd B DT D SR 3 st 0 e 100
J=17.2 Hz, 1H), 7.09 (s, 1H), 7.17 (dd, ] = 1.7, 6.9 Hz, 1H), 7.38 (s, 1H), 7.63 (dd, ] = 1.7,
8.6 Hz, 1H), 7.69 (dd, ] = 6.9, 8.6 Hz, 1H); MS (ES) m/z 487 (M*+1).

(b) (98)-9-ethyl-9-hydroxy-1-(2-methylpropyl)-1H,12H-
pyrano[3”,4™:6°,7’lindolizino[1’,2:6,5]pyrido[4,3,2-de] quinazoline-10,13(9H,15H)-dione

15 'H NMR (270MHz) § (DMSO-dg) 0.87 {t, ] = 7.3 Hz, 3H), 0.99 (d, ] = 6.6 Hz, 6H),
1.71-2.00 (m, 2H), 2.01-2.18 (m, 1H), 3.76 (d, ] = 7.3 Hz, 2H), 5.27 (s, 2H), 5.40 (s, 2H),
6.47 (s, 1H), 7.01 (dd, ] = 1.0, 7.6 Hz, 1H), 7.18 (5, 1H), 7.48 (dd, ] = 1.0, 8.6 Hz, 1H), 7.64
(dd, J=7.6, 8.6 Hz, 1H), 7.79 (s, 1H); MS (ES) m/z 445 (M"+1).

20 Example 2,14

Preparation of (9S)-9-ethyl-1-hexyl-9-hydroxy-1H,12H-
pyrano[S” 4”:6°,7’Jindolizino[1’,2’:6,5] pyrido[4,3,2-de] quinazoline-10,13(9H,15H)-dione

This compound was prepared from (20S)- 9-amino-7-(hexylamino)camptothecin
20-acetate of Reference Example 5.13 according to a manner analogous to those of
25 Example 2.1 in two steps via compound {a).

(a) (98)-9-acetoxy-9-ethyl-1-hexyl-1H,12H-
pyrano{3”,4”:6",7’ lindolizino[1’,2%:6,5] pyrido[4,3,2*de]quinazoline~10,13(9H,15H)~dione

"H NMR (270 MHz) § (CDCl5) 0.87-0.99 (m, 6H), 1.26-1.37 (m, 4H), 1.49-1.61 (m,
2H), 1.73-1.84 (m, 2H), 2.11-2.29 (m, 5H), 3.83 (t, ] = 7.3 Hz, 2H), 5.23 (5, 2H), 5.38 (d,J
30 =17.2 Hz, 1H), 5.65 (4, ] = 17.2 Hz, 1H), 7.09 (s, 1H), 7.16 (dd, ] = 1.7, 7.1 Hz, 1H), 7.40



111); MS (ES) m/z 459 (M++1). 30 May 2006 WO 03/045952 PCTIEP02/1321§ q% E aaéple 2.16
Preparation of (95)-1,9-diethyl-9-hydroxy-1H,12H- pyrano[3",4":6',7"]indolizino[ 1 % ?g]pyrl o]
[4,3,2-de] quinazoline-10,13(9H,15H)-dione This compound was prepared from (20S)-
9-aminogabndszino)camptothecin 5 20-acetate of Reference ExampieBebaaageqrding to a manner
analogous to those of Example 2.1 in two steps via compound (a). (a)
(9S)-9-acetoxy--1,9-diethyl-1H,12H pyrano[3",4":6",#4indolizino]

75 o o) Eﬁ%ﬁ%’f’%ﬁ?%ﬂ%-‘%%%ﬁﬁa%g B e A S B 2 o 5 38
@, j=17.3 HMT4}), 5.66 (d, = 17.3Hz,1H),7.10(s,1H),7.17(dd.J=1.3,6.9Hz,1H), 7.43
(s,1H),7.62(dd,J=1.3,8.6 Hz, 1H), 7.68 (dd, J = 6.9, 8.6 Hz, Ill): MS (ES) m/z 459 (M++1). (b)
(9S)-1,9-dietR1{GNyhrgx-1herpt-Phvrdioad 817 lindolizino [ 1',2:6,5] pyrido [4,3,2-de]

quinazoliine-fyakd (FT4164 1 dideRzide] PIINSHRARLRIVA AR -Se (ML { J1 51 3H), 1.39
(t,j= 7.3 Hz, 3H), 1.81-1.90i (m, 2H), 2%4-4.02 (m, 2H), 5.313 (s, ZH%%Q(%@%’SIQ‘%&&HH)’ 6.99

(@61 = 76 He 1NV O nd 98 (Buisol 5t S it £ el ey SR Gub I MS (E9)

m/z 417 (M}+1). 20 Example 2.17 Preparation o
(9S)-9-ethyl- G ¢ 3P4 IutmAHYS B EnghBtay (+2TDH. 4 fadb R 6% da i difzinG
[1',2":6,5]pyrida I3, 2:tijguiipzoineid 0 £3(815.5%1)-0ione 61 g, qemnewsimasipyepgg gd from (20S)-
9-amino-7-[%ﬁ;%@g&@e%)ﬁgqﬂ mino]camptothecin 20-acetate of Reference Example 5.16

an

according 25 to a manher analogous 1o those of Example 2.1 in two steps via compound (a). (a)
(9S)-9-acetoxy-9-ethyl-I-[2-(4-methoxyphenyl)ethyl]-1H,12H-
pyrano[3",4":6',7'lindolizino[1',2":6,5]pyrido [4,3,2-de]quinazoline-10,13(9H,15H)-dione 'H NMR (270
MH2z) SISCDC13) 0.97 (t,j= 7.6 Hz, 3H), 2.12-2.30 {m, 5H), 3.01 (t, ]

: . Example 2.15

Preparation of (95)-9-ethyl-9-hydroxy-1-pentyl-1H,12H-
pyrano[3”,4”:6’,7’lindolizino{1’,2":6,5]pyrido{4,3,2-de]quinazoline-10,13(9H,15H)-dione

This compound was prepared from (205)- 9-amino-7-(pentylamino)camptothecin
20-acetate of Reference Example 5.14 according to a manner analogous to those of
15 Example 2.1 in two steps via compound (a). |

(2} (95)-9-acetoxy-9-ethyl-1-pentyl-1H,12H-
pyrano[3”,4”:6’,7"lindolizino[1’,2:6,5]pyrido[4,3,2-de] quinazoline-10,13(9H, 15H)-dione

"H NMR (270 MHz) § (CDCl) 0.91-0.99 (m, 6H), 1.26-1.58 (m, 4H), 1.74-1.82 {m,
2H), 2.09-2.31 (m, 5H), 3.83 (t, ] = 7.3 Hz, 2H), 5.23 (s, 2H), 5.39 (d, ] = 17.2 Hz, 1H),
20 5.65(d,J=17.2 Hz, 1H), 7.09 (s, 1H), 7.17 (dd, ] = 1.5, 6.9 Hz, 1H), 7.40 (s, 1H), 7.62 (dd,
J=1.5,8.6 Hz, 1H), 7.68 (dd, ] = 6.9, 8.6 Hz, 1H);

{b) (98)-9-ethyl-9-hydroxy-1-pentyl-1H,12H-
pyrano[3”,4”:6,7’lindolizino[1’,2":6,5]pyrido[4,3,2-de] quinazoline-10,13(9H,15H)-dione

"H NMR (270MHz) § (DMSO-dg) 0.85-0.92 (m, 6H), 1.85-1.38 (m, 4H), 1.75-1.93
25 (m,4H), 3.89-3.94 (m, 2H), 5.29 (s, 2H), 5.40 (s, 2H), 6.46 (s, 1H), 6.99 (dd,J=1.0,74
Hz, 1H), 7.18 (s, 1H), 7.47 (dd, ] = 1.0, 8.6 Hz, 1H), 7.62 (dd, ] = 7.4, 8.6 Hz, 1H), 7.86 (s,
1H); MS (ES) m/z 459 (M*+1).



= 6.3 Hz, 2H), 3.78 (s, 3H), 4.04 (t, J = 6.3 Hz, 2H), 5.29 (s, 2H), 5.40 (d, j = 17.3 gL 1d)30 May
2006 WO 031045952 PCT/EP02/13216 -82- 5.67 (d, J = 17.2 Hz, 1H), 6.82 (m, 2H), 6.93 (s, 1H),
7.05-7.13 (m, 4H), 7.63 (dd, j = 1.7, 8.6 Hz, 1H), 7.68 (dd, f = 6.9, 8.6 Hz, 1H); MS (ES) m/z 565
(M++1). W (8835952thyl-9-hydroxy-I-[2-(4-methoxyphenyl)ethyl]-iH, 12H pyramre433246:6', 7] indolizino [
1',2":6,5]pyrido [4,3,2-de] quinazoline-10,13 (9H,15 f -dione 5IH NMR (270MHz) 8 (DMSO-d6) 0.88
(t,j = 7.3 Hz, 3H), 1.77-1.95 (m, 2H), 3.04 (t, j = 7.8"3z, 2H), 3.73 (s, 3H), 4.14 (t, f = 7.3 Hz, 2H), 5.42
(s, 4H), 6.47 (s, 1H), 6.89 (d, J = 8.6 Hz, 2H) 1.0, 7.6 Hz, 1H), 7.21 (s, 111), 7.26 (d, j =
8.6 Hz, 2H), 7.49 (dd, j= 1.0, 8.6 Hz, 111), 7%%?‘5{’ ]1% 7.63 (dd, j=7.6, 8.6 Hz, 1H); MS (ES) m/z

523 (M++1). 10 Example 2. arati

(9S)-1-[2-(4- chlorophen etl’% -Sfﬁt:h Eggj kydiﬁh&?lhgyra OIE“IEHG 7'lindolizino [
1',2":6.5]pyrRiepe 3 é4dé Guin Qbmelibzié,imwﬁ%ﬁelW@m&&ﬁa(%é%@phm from
(20S)- 9-amino-7-[2-(4 i5 chlorophenyl)ethylamino)camptgthecin 20-acetate of Reference Example
5.17 according td asermpesrhars goeparedifose (G086 drapling-1- (athilerstepisarptdhestund (a). (a)
(98)-9-a§et9m&&@té%m&@é&%@m}ﬁmyﬂ Psatiagkdibiz e b RyhRBPak1dkofs folihdskigmoll’,2'-6,5]pyrido
[4,3,2-de]quinazo |n 10, 13 9H, 1%% dione 1&!% (270 MHz) S (CDC13) 0.97 (t,j = 7.6 Hz, 3H),
2.10-2.32 (iR §6é°(f“' 3582 K6 LwPOPRU7 (1, | = 6.6 Hz, 2H), 5.28 (s, 2H), 5.39 (d, = 17.2 Hz,
1H), 5.66 (d, j 2Hz lH 6 3 (s, 1H), 7.09-7.15 (m, 4H), 7.31 (d, j = 8.6 Hz, 2H), 7.64 (dd, j = 2.0,
6.6 Hz, 1H)(a$ %95(3&55 ﬁgﬂlﬁ)’)i%ﬁs (ES) m/z 569 (M++]). (b)

(9S)-1-2- (@mwm@nﬂmwmhﬁza toyShy b3 2 hysbiaof e 16, BNHIOHENGRBR2 6 S]pyrido
[4,3,2-de]quinazoline-10,13 (9H,15H)-dione 25 'H NMR (270MHz) 8 (DMSO-d6) 0.87 (t, ] = 7.3 Hz,

3H),1.77-1.95 (MR G2obhvdiz) & lgfdbé*(%,% QvJﬁ{Z,é Za%b*lt 342 651aHE$.431S, 1H), 6.98
(dd, J=1.0,7.4 Hzl;?lelH g dd, | =10, 8.6 Hz, 1H%J756(s 1H),
7 64 3,20 (m, 5H), 392 (g, 2H) 5.26 (s, 2H), k4 (d =17.3 Hz, 1H), 5.66 {4,

17.3 Hz, 1H), 7.10 (s, 1H), 7.17 (dd; ] = 1.3, 6.9 Hz, 1H), 7.43 (s, 1H), 7.62 (dd, ] = 1.3, 8.6

Hz, 1H), 7.68 (dd, ] = 6.9, 8.6 Hz, IH); MS (ES) m/z 459 (M"+1).

(b) (98)-1,9-diethyl-9-hydroxy-1H,12H-
pyrano[3”,4™:6",7’Jindolizino[1’,2":6,5] pyrido[4,3,2~-de]quinazoline-10,13(9H, 15H)~dione

15 "H NMR (270MHz) 8 (DMSQ-ds) 0.87 (t, ] = 7.3 Hz, 3H), 1.39 (t, ] = 7.3 Hz, 3H),
1.81-1.90 (m, 2H), 3.94-4.02 (m, 2H0), 5.33 (s, 2H), 5.41 (s, 2H), 6.46 (s, 1H), 6.99 (d, J =
7.6 Hz, 1H), 7.19 (s, 1H), 7.47 (d, ] = 7.6 Hz, 1H), 7.63 (t, ] = 7.6 Hz, 1H), 7.82 (s, 1H); MS
(ES) m/z 417 (M*+1).

20 | Example 2.17

Preparation of (95)-9-ethyl-9-hydroxy-1-[2-(4-methoxyphenyl)ethyl]-1H,12H-
pyrano{3”,4”:6’,7’Jindolizino[1’,2’:6,5] pyrido{4,3,2-de]quinazoline-10,13(9H,15H)-dione

This compound was prepared from (20S)- $-amino-7-[2-(4-
methoxyphenyl)ethylamino]camptothecin 20-acetate of Reference Example 5.16 according
25 to amanner analogous to those of Example 2.1 in two steps via compound (a).

(a) (95)-9-acetoxy-9-ethyl-1-[2-(4-methoxyphenyl)ethyl]-1H,12H-
: pyrano[3”,4”:6’,7’]indolizino[1’,2’:6,5]pyrido[4,3,2~de]quinazoline—10,13(9H,1SH)-dione

I NMR (270 MHz) 8 (CDCl,) 0.97 (t, ] = 7.6 Hz, 3H), 2.12-2.30 (m, 5H), 3.01 (5, ]
= 6.3 Hz, 2H), 3.78 (s, 3H), 4.04 (t, ] = 6.3 Hz, 2H), 5.20 (s, 251), 5.40 (d, ] = 17.2 Hz, 1H),



(dd, J=7.4, 8.6 Hz, 1H); MS (ES) m/z 527 (M++1). 30 30 May 2006 WO 03/04§@§,1? P%]ngOZ/lBZlG
-83- Example 2.19 Preparation of (9S)-9-ethyl-I-[2-(4-fluorophen)l)ethyl]-9-hydroxy- ?—Y H- pyrano [
3",4".6',7'] indolizino [ 1',2":6,5 ]pyrido [4,3, 2-de] quinazoline-10,13 (9H,15H)-dione This compound
was prepedrdi13mA20S)- 9-amino-7-[2-(4 5 fluorophenyl)ethylamino] cagrpipiRgeing20-acetate of
Reference Example 5.18 according to a manner analogous to those of Example 2.1 in two steps via
compound (a). (a) (9S)-9-acetoxy-9-ethyl-I-[2-(4-fludfophenyl)ethyl]-1H,12H-

pyrano[3",4".6 .7 lindolizinal.I',2"6,5]pyrido[4,3,2-dejquinazoline-10,13(9H,15H)-dione 'H NMR (270
MHz) S (CDgﬁg%?gf‘ (%}P%éﬁﬁzé%;‘%@ﬁz%@l )/ H051, "’&’(5@6.766%@%1& k06 (t,j= 6.6
Hz, 2H), 5.28-¢12H})5 B68(0ld, £=19.2 $40 He1 1)5M6 (B9) m/z562 (NZ+1MH), 6.92 (s, 1H), 6.97-7.17 (m,
6H), 7.64 (dd, j = 2.0, 8.2 Hz, 11-1), 7.69 (dd, j = 6.6, 8.2 Hz, 1H); MS (ES) m/z 553 (M++ 1). (b)

(9S)-9-ethy (b4 8) et fehydrotyyHI-ty drcthodi el Joshrpihd FR12F16', 7]
IndolIZIno[1'32;'1@@M@Q&ﬁ}%&ﬂzﬁwélaﬁ%ﬁp%ﬁigﬂuhrﬁza}ﬂ%ﬁnﬁd‘i ,953 8?1}14532) S

(CDC13) 1.03 (t, j = 7.3 117,31-1), 1.81-1.96 (M, 2H), 3.07 (t,J = 6.5 Hz, 2H), 3 4.05 (t, ] =

i o5 b o S R SRt & P S DA s 206 B Mraton of
(9S)-9-ethy|{H{P-Albrc3Re BB itie fy= Z-BdthgH) 5,226 45)a6d7 (s, 1H), 6.89 (d, '

46, 7 Ingloigdnaflagh Sesipyisgld o2 Aelawinaofine d0g OslaHlorg, This soppound was
prepared fro (iOSé)- 9-amino-/-[2-(4 quorophenyIjethylamlnoj camptothecin 20-acetate of Reference
Example 51@63 & éjtﬁr@aﬁ)}‘l}aﬁ gé%tlaffgﬂc‘&g ijné Wéwﬁéﬁﬂ%ﬂﬁﬁ%@%@ WB/tSe of Example 2.1

intwo step§Miarébmpound (a). (a) (9S)-9-acetoxy-9-ethyl-I-[2-(4-fluorophenyl)ethyl]-2-methyl-1H,12H
10
Example 2,18

Preparation of (95)-1-[2- (Lc?tﬁorophenyl)ethyl] -9-ethyl-9-hydroxy-1H,12H-
pyrane[3”,47:6",7lindelizino[1,2’:6,5|pyrido[4,3,2-de] quinazoline-10,13(9H, 1 5H)-dione

This compound was prepared from (20S)- 9-amino-7-{2-(4-
15 chlorophenyl)ethylamino}camptothecin 20-acetate of Reference Example 5.17 according to
a manner analogous to those of Example 2.1 in two steps via compound (a).

(a} (9S)~9-acetoxy-1—[2-(4-chloroﬁhenyl)ethyl} -9-ethyl-1H,12H-
pyrano[3”,47:6’,7’lindolizino[1’,2:6,5]pyrido[4,3,2-de]quinazoline-10,13(9H,15H)-dione

'H NMR (270 MHz) § (CDCL;) 0.97 (t, ] = 7.6 Hz, 3H), 2.10-2.32 (m, 5H), 3.05 (t, J
20 =6.6Hz, 2H), 4.07 (,] = 6.6 Hz, 2H), 5.28 (s, 2H), 5.39 (d, ] = 17.2 Hz, 1H), 5.66 (d, ] =
17.2 Hz, 1H), 6.93 (s, 1H), 7.09-7.15 (m, 4H), 7.31 (d,J=8.6Hz, 2H), 7.64 (dd,}=2.0, 6.6
Hz, 1H), 7.69 (dd, ] = 6.6, 8.3 Hz, 1H); MS (EBS) m/z 569 (M*+1).

(b) (98)-1-[2-(4-chlorophenyl)ethyl]-9-ethyl-9-hydroxy-1H,12H-
pyrano[3”,47:6°,7'lindolizino[1’,2’:6,5]pyrido{4,3,2-de]quinazoline-10,13(9H,15H)-dione

25 'H NMR (270MHz) § (DMSO-dg) 0.87 (t, ] = 7.3 Hz, 3H), 1.77-1.95 (m, 2H), 3.12
(t,J=7.4 Hz, 2H), 4.19 (t, ] = 7.4 Hz, 2H), 5.42 (s, 4H), 6.49 (5, 1H), 6.98 (dd, ] = 1.0, 7.4
Hz, 1H), 7.21 (s, 1H), 7.36-7.43 (m, 4H), 7.50 (dd, ] = 1.0, 8.6 Hz, 1H), 7.56 (s, 1), 7.64
(dd, J = 7.4, 8.6 Hz, 1H); MS (ES) m/z 527 (M*+1).

30



pyrano [3",4":6',7" ] indolizino [ 1',2":6,5 ] pyrido [4,3,2-de] quinazoline-10,13 (9H3:l.)'5M2] d% 'H NMR
(270 MHz) S (CDCI3) 0.97 (t, j = 7.6 Hz, 3H), 2.10-2.32 (m, 8H), 3.00 (t,j 30
=6.9Hz,2H),4.17(t,J=6.9Hz,211),5.31(s,2H),5.40(d,J=17.2Hz,1H),5.66(d,J= 30 May 2006 WO
03/045952(RBMHH4EW®D2/13216 -84- 17.2 Hz, 1H), 6.97-7.18, (m, 6H), 7.63(adrdzB2368.6 Hz,1H), 7.70
(dd, j=7.3, 8.6 Hz, 1H); MS (ES) m/z 567 (M++1). (b)
(9S)-9-ethyl-I-[2-(4-fluorophenyl)ethyl]-9-hydroxy--2¢ 'ethyl -1H,12H pyrano [3",4":6',7'] indolizino [
I'2":6,5 ] pyrido [4,3,2-de] quinazoline-10,13 (%%ElSWg iQne 5'H NMR (270 MHz) 8 (CDCI3)1.04 (t, j
= 7.4 Hz, 3H), 178200(m 2H) 218(s 3H t,j= 7.0 Hz, 2H), 3.74 (s, 1H), 4.18 (t, j = 7.0 Hz,

2H), 5.30 (d, j =1 (s ) 9 ), 7.57 (a, 1H),
7.63-7.73 (m 2H§p§ Sﬁ%ﬂ’l %8‘(8 ?‘%‘B’@ES’PX?‘ ?‘ﬁ%ﬁH
(9S)-9-ethy|-BYFRRHGK ﬁMﬁW%@quﬁnmtmmmssls}pmdom 3,2-de]

quinazoline-10,13(9H, 15H) -dione This compound was prepared from (2"S)- 9-amino-7-(1
methylethylamino Bmwm‘@@ﬁémmé%@ﬂéwﬁéﬂﬁeﬁkm%[éﬁw according to a 15 manner

analogous tqjessheh tﬁ&@ﬂ:@ﬁ@&m@e@cé@m}@e 5.18 according to

X h
Canola 4t ?g‘ﬁfagﬁ%l %?nr}g% f@?o%?df}ﬁf%éwgfmmmmewéﬂ) dione 'H NMR (270

MHz) S (C 6(tj— 29-1.63 (m, 6H), 2,09-2.31 (m, 5H), 4.40-4.44 (m, 1H), 5.27
(s, 2H), 5. 39‘0%215%}58 Yovalr fﬁ}ﬁgéﬁ(&* qrophepyediiai Hrl2ils, 1H), 7.17 (dd, j =1.3, 6.9 Hz,
11-1), 7.59- Pyranel3 34ty K e kbinof1’@7:3,5(Wyridp[ 68,2-de] quinazoline-10,13(9H, 15H)-dione
(9S)-9-ethyl-9-hydroxy-I-(1-methylethyl)-1H,12H-

pyrano[3",4":6', 7 Tideliginel ﬁﬂ&ﬁMﬁ@ﬁ@%@@}%‘w@%@,‘@ﬁﬂQ é%@kb
(27OMH%£;8-§D %%087( s L3 % 6. HZ, 6 811 H)434453
(m, 1H)* 2H)a408 b5 %54*81(&@151)2%% ‘z‘écﬁ $2(d, b~i %i%iﬁ)‘ ?@69(%5] FH), 7.47 (dd, |
= 1.0, 8.3 H17.2/, 72, (Y, (5171 6331, La] B, 7.64 (dd, ] = 2.0, 8.2 Hz, 1H), 7.69 (dd, =

6.6, 8.2 Hz, 1H); MS (ES) m/z 553 (M*+1).

(b_) (98)-9-ethyl-1-[2-(4-fluorophenyl)ethyl]-9-hydroxy-1H,12H- :
pyrano[3”,4™:6’,7'lindolizino[1’,2":6,5] pyrido[4,3,2-de]quinazoline-10,13(9H, 15H)-dione

15 "H NMR (270 MHz) 8 (CDCl5) 1.03 (t, ] = 7.3 Hz, 3H), 1.81-1.96 (m, 2H), 3.07 (t, ]
= 6.5 Hz, 2H), 3.93 (br, 1H), 4.05 (t, ] = 6.5 Hz, 2H), 5.26 (s, 2H), 5.28 (d, ] = 16.3 Hz,
1H), 5.72 (d, ] = 16.3 Hz, 1H), 6.89 (s, 1H), 7.00-7.19 (m, 5H), 7.54 (s, 1H), 7.60-7.68 (m,
2H); MS (ES) m/z 511 (M*+1).

20 Exémple 2.20

Preparation of (95)-9-ethyl-1-[2-(4-fluorophenyl)ethyl]-9-hydroxy-2-methyl-1H,12H-
pyrano{3”4”:6°,7’|indolizino[1’,2":6,5]pyrido{4,3,2-de]quinazoline-10,13(9H,15H)-dione

This compound was prepared from (205)- 9-amino-7-[2-(4~
fluorophenyl)ethylamino}] camptothecin 20-acetate of Reference Example 5.18 and
25 trimethyl orthoacetate according to a manner analogous to those of Example 2.1 in two
steps via compound (a).

(a) (98)~9—acetoxy—9—ethy1~l-[2-(4—fiuorophenyl)ethyl]-z—methyl-1H,12H-
pyrano[3”,4”:6°,7 lindolizino[1’,2:6,5]pyrido[4,3,2-de]quinazoline-10,13(9H,15H)-dione

'H NMR (270 MHz) & (CDCl) 0.97 (t, ] = 7.6 Hz, 3H), 2.10-2.32 (m, 8H), 3.00 (t; J
30 =6.9 Hz, 2H), 4.17 (t, ] = 6.9 Hz, 2H), 5.31 (s, 2H), 5.40 (d, ] = 17.2 Hz, 1H), 5.66 (d, ] =



7.99 (s, 1H); MS (ES) m/z 431 (M++1). 30 May 2006 WO 03/045952 PCT/EPO;?].@ZIG%}%% Example
2.22 Preparation of (9S)-1-(3,3-dimethylbutyl)-9-ethyl-9-hydroxy-1H,1211 pyrano ] indolizino
[ 1',2":6,5] pyrido [ 4,3,2-de] quinazoli ne-10,13 (9H,15H)-dione This compound was prepared from
(20S)- 9¥eiAE4¥2$3,3 5 dimethylbutylamino)camptothecin 20-acetate.ofRefeoensaExample 5.20
according to a manner analogous to those of Exam £Ie 2.1 in two steps via compound (a). (a)
(9S)-9-acetoxy-I-(3,3-dimethylbutyl)-9-ethyl-1H, 128 pyrano[3",4":6',7"lindolizino |

1,2"6,5 1 3)0.96 (t, j =
i upismne s BN g 5 WS/STONSD S EpE o

7.6 Hz, 3H) 1,64-1.73,(m, 10 2H

17.2 Hz, 1@}{%@9@4@}% %5 |4 gr|1| 7 09 (s, 1H), 7.15 (d, j = 7.3 Hz, 111), 7.38 (s, 111), 7.60-7.70

(m, 2H); M m/z 515 (M++1). (b) )-1-(3,3-dimethylbutyl)-9-ethyl-9-hydroxy-1H,12H
pyrano[3",4 é%%%) ﬁcféhﬂh‘d(ﬁ %E)WIGB %‘i’ﬂ ohﬁ@@l@%bﬁﬂﬁm dione is 'H NMR

(270 MHz) W@l&)”iﬁﬁﬂﬁlddhﬂn%HZZ%)]@;&%S’MSIZLM@&&MEJI0?1|3|09Hﬁ$1~1)9ﬁdﬂé 211),

3.73-3.92 (m, 311), 5.24 (s, 211), 5.26 (d, j = 16.3 Hz, 1H), 5.70 (d,

J=16.32.1H), T WA B MBS\ ORADIN, 750 Al B 5P dokefl 8P 17 1), 764 (0. )

=6.9, 8.6 H : MS (ESém/z 473 (M++ xam le 2.23 aration o
(9S)-9- ethy? ?c&yl > e RHd- ¢ st b&tWi % %) Hz, 2H), 5.30 (d, ] = 16.5 Hz,

pyrano[3" 41w,m<naw:ﬁﬁomm Bipleisols, BD:delquinaly s 053 @HMSHsdions (Bis compound
was prepargg frﬁ@ %] (3 methylbutylamino)camptothecin 20-acetate of Reference
Example 5. 21 and tetramethy 5 or ocarbonate according to a manner analogous to those of

- Example 2.1 in two steps via compound (a). (a)
(9S)-9-acetoxy-9-ethyl-2-methoxy-I-(3-methylbutyl)-1H,12H pyrano [3",4":6',7"]indolizino [
1',2':6,?C]pyrido [4,3,2-de] quinazoline-10,13 (BH,lgf;IEgilone '

Preparation of (95)-9-ethyl-9-hydroxy-1-(1-methylethyl)-1H,12H-
pyrano[3”,4”:6’,7’Jindolizino[1’,2:6,5]pyrido[4,3,2-de] quinazoline-10,13(9H,15H)-dione

This compound was prepared from (20S)- 9-amino-7-(1-
methylethylamino)camptothecin 20-acetate of Reference Example 5.19 according to a
15 manner analogous to those of Example 2.1 in two steps via compound (a).

(a) (98)-9-acetoxy-9-ethyl-1-(1-methylethyl)-1H,12H-
pyrano[3”,47:6’,7’ Jindolizino[1’,2%:6,5]pyrido{4,3,2-de] quinazoline-10,13(9H,15H)-dione

- 'H NMR (270 MHz) 8 (CDCl) 0.96 (t, ] = 7.6 Hz, 3H), 1.59-1.63 (m, 6H), 2.09-2.31
. (m, 5H), 4.40-4.44 (m, 1H), 5.27 (s, 2H), 5.39 (d,J=17.2 Hz, 1H), 5.66 (d,J = 17.2 Hz,
20 1H),7.10 (s, 1H), 7.17 (dd,J= 1.3, 6.9 Hz, 1), 7.59-7.71 (m, 3H); MS (BS) m{z 473
(M*+1).

(b) (95)-9-ethyl-9-hydroxy-1-(1-methylethyl)-1H, 1 2H- _
pyrano(3”,4”:6’,7’ Jindolizino[1’,2":6,5] pyrido[4,3,2-de] quinazoline-10,13(9H,15H)-dione

'H NMR (270MHz) 5 (DMSO-dg) 0.87 (t, J = 7.3 Hz, 3H), 1.54 (d, ] = 6.6 Hz, 6H),
25 1.81-1.90 (m, 2H), 4.34-4.53 (m, 1H), 5.37 (s, 2H), 5.41 (s, 2H), 648 (s, 1H), 7.00 (dd, J =
1.0, 7.6 Hz, 1H), 7.19 (s, 1H), 7.47 (dd, ] = 1.0, 8.3 Hz, 1H), 7.64 (dd, ] = 7.6, 8.3 Hz, 1H),
7.99 (s, 1H); MS (BS) m/z 431 (M*+1).



'H NMR (270 MHz) 8 (CDC13) 0.96 (t, j = 7.4 Hz, 3H), 1.03 (d, j = 6.3 H7,61-1), 4554430 &k
211),1.72-1.84 (m,1H), 2.07-2.34 (m, 511), 3.99-4.12 (m, 511), 5.31 (s, 211), 5.39 (d, J 30 May 2006
WO 03/045952 PCT/EP02/13216 -86- =17.2Hz,1H),5.66(d,J=17.2Hz,1H),7.03(dd,J=1.3,8.6 Hz, 1H),
7.11 (s, ¥, %/%59%%d, j =1.3, 8.6 Hz,1H), 7.64 (dd, j = 7.6, 8.6 Hz, 1H):PIBEES)ITiE 531 (M++1). (b)
(9S)-9-ethyl-9-hydroxy-2-methoxy-I-(3- methylbutyI)SJSH 12H pyrano [3",4":6',7'lindolizino [1',2":6,5]
pyrido [4,3,2-de] quinazoline-10,13(9H,15H)-dione s 'H NMR (270MHz) S (DMSO-d6) 0.87 (t,j = 7.3
Hz, 3H), 0.99 (d, j = 6.3 Hz, 6H), 1.54-1.91 (nkx&p13:98r4.07 (M, 5H), 5.41 (s, 4H), 6.50 (s, 1H), 6.92
(dd, f=1.0, 7.6 Hz, 1H), 7.21 (s, 111) 742 (dd J= 10 86Hz 1H), 7.62 (dd, J = 7.6, 8.6 Hz, 1H);

MS (ES) m/z 489 (M)Eéﬂé::&&&& Y-ethyl-9- ,;] -1H,12H-
INAaolizino

9S)-2,9-diethyl-9 xy-l- hy 2 3 6
El 2) 6 5]p;rﬁ%f5‘§% %‘f)é'ﬂriﬁ’é %ﬁ%@"? ) éﬂ’i%gl‘i)gégf?g Tﬁ?éaﬁ?}mﬁ'&ﬂﬁa%sl%pd&% from (20S)-

9-amino-7-(3 m éﬁ}}lbuwla )camptothecm 20-acetate of Reference Example 5.21 and triethyl 15
orthopropionate actofditgd m@%?ﬁﬁ)%ﬁgqgﬁﬁ@ﬁ?ﬁx@rﬁple 2.1 in two steps via compound

(a). (a) (98)mwmamﬂa@%mmwwebmmwmgwze atdoriinyizine
[1',2":6,5]pyrdg, I4 3. 2:pelqninpaline .13 é?é—i }Mlg]sz?;H Iégl\/ln%R%O%né)él\qHz) S (CDClB) 0.96 (t,j=

7.6 Hz, 3H),1.05 (d, | = 6.6 Hz, 6H), 1.40 20 ( U, 2H),1.85-1.89 (m, 1H),
2.09-2.32 ( 3 3 9 28 (s, 2H), 5.39 (d, j = 17.2 Hz, 1H),
5.66 (d, | —?7)5?# $: Z‘%&? TF o %?‘Wfﬂ Mg iet]%%%lll) 7.58 (dd, j =1.3, 8.3 Hz, 1H), 7.67
(dd, j= 7.3P8r8nqp’ 144)6’Mé1%é@92m&{13296(ﬁ/19mc}0 {#p:2-de] quinazoline-10,13(9H,15H)-dione

(9S)-2,9-diethyl-9-hydroxy-I-(3-methylbutyl)-1H,12H 25
pyrano[3",4":6', 7 fitieNER{DfD' mwml@mm%aﬂ@ummiamw 1B(QES Hydiove (s NMR

RNy e P e R I S R R
"Hz, 1H), 7.09 (s, 1H), 7.15 (d, ] = 7.3 Hz, 1H), 7.38 (s, 1H), 7.60-7.70 (m, 2H); MS (ES)
m/z 515 (M*+1).

(b) (98)-1-(3,3-dimethylbutyl)-9-ethyl-9-hydroxy-1H,12H-
pyrano{3”,4”:6,7’}indolizino{1’,2’:6,5] pyrido{4,3,2-de] quinazokine-10,13(9H,15H)-dione

15 'H NMR (270 MHz) § (CDCls) 1.02 (t, ] = 7.3 Hz, 3H), 1.11 (s, 9H), 1.68-1.80 (m,
2H), 1.81-1.96 (m, 2H), 3.73-3.92 (m, 3H), 5.24 (s, 2H), 5.26 (d, ] = 16.3 Hz, 1H), 5.70 (d,
J =163 Hz, 1H), 7.10 (dd, ] = 1.8, 6.9 Hz, 1H), 7.34 (s, 1H), 7.50 (s, 1H), 7.59 (dd, ] = 1.8,
8.6 Hz, 1H), 7.64 (dd, ] = 6.9, 8.6 Hz, 1H); MS (ES) m/z 473 (M*+1).

20 " Example 2.23

Preparation of (95)-9-ethyl-9-hydroxy-2-methoxy-1-(3-methylbutyl)-1H,12H-
pyrano[3”,47:6,7’lindolizine[1°,2%:6,5)pyrido[4,3,2-de] quinazoline-10,13(9H,15H)-dione

This compound was prepared from (20S)- 9-amino-7-(3-
methyibutylamino)camptothecin 20-acetate of Reference Example 5.21 and tetramethyl
25  orthocarbonate according to a manner analogous to those of Example 2.1 in two steps via
compound (a).

(a) (95)-9-acetoxy-9-ethyl-2-methoxy-1~(3-methylbutyl)-1H,12H-
pyrane[3”,4™:6,7’ Jindolizino[1’,2":6,5]pyrido[4,3,2-de] quinazoline-10,13(9H,15H)-dione.

| "H NMR (270 MHz) & (CDCL) 0.96 (t, ] = 7.4 Hz, 3H), 1.03 (d, | = 6.3 Hz, 6H), 1.57
30 (m,2H), 1.72-1.84 (m, 1H), 2.07-2.34 (m, 5H), 3.99-4.12 (m, 5H), 5.31 (s, 2H), 5.39 (d, ]



2H), 5.41 (s, 2H), 6.49 (s, 1H), 6.97 (d, j = 7.9 Hz, 111), 7.18 (s, 1H), 7.45 (d, :%wg&w, 7.63(d, j
= 7.9 H7, 1H); MS (ES) m/z 487 (M++1). 30 30 May 2006 WO 03/045952 PCT/EP02113216 -87-
Example 2.25 Preparation of (9RS)-9-ethyl-9-hydroxy-4-methyl-l-pentyl-IH,12H-
pyrano[3wW&'i/a3eolizino[l',2":6,5]pyrido[4,3,2-de] quinazoline-10,13 (MaiGH)2dizne This compound
was prepared from (20RS)- 9-amino-10-methyl-7 s IJg%entylamino)camptothecin 20-acetate of
Reference Example 5.22 according to a manner draldogous to those of Example 2.1 in two steps via

compound (a)- 9 -5 - Il 1ty]-1H pPyan
(CDC13) 0.85%2.00 trm, A:80-1: p, ) ;9L ¢ . T, /2 B2- X84 t, 5H), 2.45 (s, 3H),
3.82 (t,j = 7.3 Hz, 2H), 5.21 (s, 2H), 5.38 (d, j = 17.2 Hz, 1H), 5.65 (d, j = 17.2 Hz, 111), 7.07 (s, 111),

7.42 (s, 1H) M 48N P-5thyb 9 hysraxn2metqey-3-B ampthyibatd)- ME18E8) m/z 515 (M++1). (b)

(9RS)-9-ethyrRayirguy et aiayliias 6 bHdo[4,3,2-de] quinazoline-10,13(9H, 15H)-dione
pyrano[3",4":6',7'lindolizino[l',2":6,5]pyrido[4,3,2-de]quinazoline-10,13(9H,15H)-dione 15 'H NMR

(270MHz) S (DM 1,29: N, A - 4 284(s, 3H),
560-3.98 (. o+ BSTRI AR FOMIWSUAAE 375 e TO AP S BRI - s
d,j=8.7 Hé;ﬁﬁ){-%é@(&ﬂi@?ﬁn@%ﬁﬁ,m (Vi) 620 GxbimpfedZ tBldrepdhatioflaf

(95)-9-ethyliahyrizaxy, HD; vergayerbyie] blslidk] myyanexl&id )6 7e) snsiglizinp NS4 e8)5]pyrido
[4,3,2-de] ql#gaég ' 31-;1_*_%, 3 (9H,15H)-dione This compound was prepared from (20S)- 9-amino-7-(2-
a

hydroxyethy r%uno) amptothecin 20-acetate of Reference Example 5.23 according to a 25 manner

analogous to those of Example 2.1 in two steps via compound (a). (a)
(9S)-9-acetoxy-9-ethyl-I-(2-hydroxyethyl)-1H,12H

10 Example 2.24

Preparation of (95)-2,9-diethyl-9-hydroxy-1-(3-methylbutyl)-1H,12H-
pyrano[3”,4”:6’,7 lindolizino[1’,2":6,5] pyrido[4,3,2-de]quinazoline-10,13(9H,15H)-dione -

This compound was prepared from (20S)- 9-amino-7-(3-
methylbutylamino)camptothecin 20-acetate of Reference Example 5.21 and triethyl
15 orthopropionate according to 2 manner analogous to those of Example 2.1 in two steps via
compound (a).

(a) (95)-9-acetoxy-2,9-diethyl-1-(3-methylbutyl)-1H,12H-
pyrano[3”,4”:6’,7’]indolizino[1’,2":6,5]pyrido[4,3,2-de]quinazoline-10,13(9H,15H)-dione

'H NMR (270 MHz) § (CDCls) 0.96 (t, ] = 7.6 Hz, 3H), 1.05 (d, ] = 6.6 Hz, 6H), 1.40
20 (t,J=7.4Hz, 3H), 1.59-1.65 (m, 2H), 1.85-1.89 (m, 1H), 2.09-2.32 (m, 5H),2.71 (¢, ] =
7.4z, 2H), 3.92-3.98 (m, 2H), 5.28 (s, 2H), 5.39 (d, ] = 17.2 Hz, 1H), 5.66 (d, ] = 17.2 Hz,
1H), 7.10 (s, 1H), 7.14 (dd, ] = 1.3, 7.3 Hz, 1H), 7.58 (dd, ] = 1.3, 8.3 Hz, 1H), 7.67 (dd, ] =
7.3, 8.3 Hz, 1H); MS (ES) m/z 529 (M*+1).

(b) (98)-2,9-diethyl-9-hydroxy-1-(3-methyibutyl)-1H,12H-
25  pyrano[3”,4™:6°,7 }indolizino[1’,2’:6,5]pyrido[4,3,2-de] quinazoline-10,13(9H,15H)-dione

'H NMR (270MHz) 8§ (DMSO-dg) 0.87 (t, ] = 7.1 Hz, 3H), 1.01 (d, ] = 6.6 Hz, 6H),
1.25 (t, J = 7.1 Hz, 3H), 1.67-1.87 (m, 5H), 2.72-2.75(m, 2H), 3.86-4.00 (m, 2H), 5.37 (s,
2H), 5.41 (s, 2H), 6.49 (s, 1H), 6.97 (d, ] = 7.9 Hz, 1H), 7.18 (s, 1H), 7.45 (d, ] = 7.9 Hz,
1H), 7.63 (d, ] = 7.9 Hz, 1H); MS (ES) m/z 487 (M*+1).

30



pyrano[3",4":6',7"indolizino [I',2'.6,5]pyrido[4,3,2-de] quinazoline-10,13(9H,15H)3@i% FANMR (270
MHz) S (CDC13) 0.97 (t, j = 7.6 H7,31-1), 2.02-2.30 (m, 6H), 3.94-4.05 (m, 4H), 5.21°(s, 2H), 5.35 (d, j
=17.2 Hz, 1H), 5.63 (d, j = 17.2 Hz, 1H), 7.02-7.09 (m, 30 2H), 7.44 (s,1H), 7.50-7.65 (m, 2H); MS
(ES) m/zmBs(iMsosd). 30 May 2006 WO 03/045952 PCT/EP02/13216 s88vKiaj2/13216
(9S)-9-ethyl-9-hydroxy-I-(2-hydroxyethyl)-1H,12H M\ﬁ/rano [3",4":6',7" indolizino [ 1',2":6,5]pyrido
[4,3,2-de] quinazoline-10,13 (9H,15H)-dione 'H R*(270MHz) S (DMSO-d6) 0.86 (t, j = 7.3 Hz,
3H),1.74-1.92 (m, 2H), 3.70- 3.81 (m, 2H), 3.97-4. % 2H), 5.24 (t,j = 5.3 Hz, 1H), 5.32 (s, 2H), 5.41
(s, 2H), 6.49 (s, s 111),7.01(dd,J=1.0,7.4Hz 19)%39)2 ),7.48(dd,J=1.0, 8.6 Hz,1H),7.64(dd,J= 7.4,

8.6 Hz, 1H), 7.73 (s, H ++ mple 2,27 Preparaji
(9S)-9-ethyl-9-hydroxy: ?R%y‘a%i@f@lﬁ f‘%t% QY ’&%hyz'ﬁl"‘gt”f{ﬁﬂﬁf“
pyrano[3",4' p@rﬂi}rbﬂm&ﬁdﬂﬁ@o@ﬁmh’dﬁ{@ﬁﬂlﬂé@fﬁ;ﬂrﬂhﬂ@lﬂl@@?ﬁ@é@mﬁﬁﬁdﬁibdﬂﬂs compound

was prepared from (20S)- 9-amino-7-(2- hydrox)rethylamino)camptothecin 20-acetate of Reference

Example 5.23 anﬁhﬁmmﬁpﬂiumﬂtwaapméﬁmdm&ramaimel%nwmms to those of Example 2.1 in
two stepg vi &aﬁl@n(%L&tﬁ&%@fé&&eﬁ&%ﬁy@ﬁ@&%&ﬁé&% ,12H-

pyrano[3",4" |ndoI|z ino [I',2":6,5]pyrido_[4,3,2-de]quinazoline-10,13(9H,15H)-dione 'H NMR (270
MHz) S (CDRS f‘?ﬁ@“@é" ?Se? FExmb B Litnins siep steppitie sppousl (@aH), 3.92-4.01 (m, 2H), 4.12-4.21
(m, 2H), 5.23-5,31 (m, 3H), 5.36 (d, j = 17.0 Hz, 1H) 5.63 (d, j = 17.0 Hz, 11-1), 7.07 (dd, j =1.3, 7.3
Hz, 1H), 7. 16 EREH-pesiomy Aemethirpentth H/A2889 (M++1). (b)

(95)-9-ethylpy-ayersyrid o mraisliniadiyip 26l 2dehyianadid 151 SHHGE) Adidi -6, 5]pyrido
[4,3,2-de]quinazoline-10,13 (9H,15H)-dione 'H NMR (270MHz) S (DMSO- d6) 0.87 (t,j = 7.3 Hz, 3H),

1.74-1.94 (m, 2H{; 3800 (576 MEB B SRR 8%"1)06‘(59:1 @81(5@@59 (2B Y689 47 g, 1H), 533 (s,
2H), 5.41 (s, 25 2H), 6.49°(s, 1H), 6.96 (dd'j =1.0, 7.6 H7 7.19 |I¥ 45 (dd, j =1.0, 8.6 Hz,
JH), 1o 2H), 2.02-2.34 (m, 5H), 2.45 (s, 3H), 382 (t, J=7.3Hz2 ), 5.21 (s, ), 5.38(d,J=17.2

Hz, 1H), 5.65 (d, ] = 17.2 Hz, 1H), 7.07 (s, 1H), 7.42 (s, 1H), 7.56 (d, ] = 8.7 Hz, 1H), 7.60

(d,] = 8.7 Hz, 1H); MS (ES) m/z 515 (M*+1).

(b) (9RS)-9-ethyl-9-hydroxy-4-methyl-1-pentyl-1H,12H-
pyrano[3”,47:6°,7'|indolizino[1°,2:6,5]pyrido[4,3,2-de] quinazoline-10,13(9H,15H)-dione

15 'H NMR (270MHz) & (DMSO-ds) 0786-0.95 (m, 6H), 1.29-1.43 (m, 4H), 1.65-1.93
(m, 4H), 2.28 (s, 3H), 3.80-3.95 {m, 2H), 5.27 (s, 2H), 5.40 (s, 2H), 6.47 (s, 1H), 7.15 (s,
1H), 7.41 (d, ] = 8.7 Hz, 1H), 7.56.(d, ] = 8.7 Hz, 1H), 7.82 (s, 1H); MS (ES) m/z 473
(M +1).

20 Example 2.26

Preparation of (95)-9-ethyl-9-hydroxy-1-(2-hydroxyethyl)-1H,12H-
pyranof3”,4”:6°,7 Jindolizino[1’,2°:6,5] pyrido[4,3,2-de]quinazoline-10,13(9H,15H)-dione

This compound was prepared from (208)- 9-amino-7-(2-
hydroxyethylamino)}camptothecin 20-acetate of Reference Example 5.23 according to a
25 manner analogous to those of Example 2.1 in two steps via compound (a).

(a) (98)-9-acetoxy-9-ethyl-1-(2-hydroxyethyl)-1H,12H-
_ pyrano[s”,é”:@,?’]ind_olizino[1’,2’:6,5]pyﬁdo[4,3,2—de] quinazoline-10,13(9H,15H)-dione

*H NMR (270 MHz) & (CDCl3) 0.97 (t, ] = 7.6 Hz, 3H), 2.02-2.30 (m, 6H), 3.94-4.05
(m, 4H), 5.21 (s, 2H), 5.35 (d, ] = 17.2 Hz, 1H), 5.63 (d, ] = 17.2 Hz, 1H), 7.02-7.09 (m,
30 2H), 7.44 (s, 1H), 7.50-7.65 (m, 2H); MS (ES) m/z 475 (M+1).



7.63 (dd, J = 7.6, 8.6 Hz, 1H); MS (ES) m/z 447 (M++1). 30 May 2006 WO 03/@4332¢ 2006
PCT/EP02/13216 -89- Example 2.28 Preparation of (9S)-9-ethyl-9-hydroxy-2-methyl-I-pentyl-IH,12H-
pyrano[3",4":6',7'lindolizino [1',2":6,5]pyrido [4,3,2-de]quinazoline-10,13(9H,15H)-dione This
compoumdwasiprezpared from (20S)- 9-amino-7-(pentylamno)camptothecimeri2dacetate of Reference
Example 5.14 and trimethyl orthoacetate accordln to a manner analogous to those of Example 2.1 in
two steps via compound (a). (a) (98) -O- acetoxy- “ethyl-2-methyl-I-pentyl-1H,12H

pyrano[3 linga e ollne-10,13(9H,15H)-dione 111 NMR
(27OMH2)(4§ (%%C;LS) kggl?l t .= 6 9 %xﬂ%gl—f’%@ i(ﬁl Hz, 3H), 1.30- 10 1.56 (m, 4H), 1.65-1.89

(m, 2H), P¥EBoLE droorilindatizinol}.' a5 W%?,%@%GWM,IQQHMEJMS 39 and 5.66

(q,j=17.2 Hz, 1H x 2), 7.04-7.12 (m, 111), 7.08 (s, 1H), 7.52-7.71 (m, 2H); MS (ES) m/z 515 (Mt+1).
(b) (9S)-9- ethyfﬁﬁwméﬁwmwﬂmﬁlaﬂ pyram,[?m, 1674- 0 ¢lizipEY, 3.70-

1 ,2":6,5]pyr; i li 27OM S0O-d6) 0.87 (t,

- 7.3 Hz i %gg@m Lk % %"’?%)T Gg? 1:jl %%F‘lf% A %@5 (@r 2.6 Hz, 3H),
3 93 (Br, 2 135 §5 14“(%’ z‘iﬂtf)Z 5 Mﬂr%(szﬂ-b[)a?@@ i) m)o,@ma@arﬁ GHild7TE (d, = 2.3
Hz, 1H), 7.38804%, (i), TA75 (8,021}cMp £E3)6:20d 38 OMit2,13H); MS (FAB) m/z 473 (Mt+1). 20 Example
2.29 Preparation of (9S)-2,9-diethyl-9-hydroxy 1-pentyl-1H,12H pyrano [ 3",4":6',7' ] indolizino [
1',2":6,5] pyrido [4,3,2-de] quinazoline-10,13 (9H,15H)-dione This compound was prepared from
(20S)- 9-amino-7-(pentylamino)camptothecin 20-acetate of Reference Example 5.14 and triethyl
orthopropionate according to a manner 25 gopsi0 those of Example 2.1 in two steps via
compound (a). (a) (9S)-9- acetoxy -2,9-diethyl-I-pentyl-IH,12H-

pyrano[3",4":6 'Pedindalisinef 198 ﬁ-él%[fyjﬂ&ﬂz%%‘izﬂ m@%@&éﬁ%ﬁﬁhgﬁ”e HNMR
270MH C 3H), 0 7.6H
( Né ZR)ytzguoqg;’l E’) é) %gugﬁo ino 1’,22’ 26 Sl%mde[ 3,2- e}qmnazolme-m 13(9H,15H)-dione
This compound was prepared from (20S)- 9-amino-~7-(2-
hydroxyethylamino)camptothecin 20-acetate of Reference Example 5.23 and trimethyl

orthoacetate according to a manner analogous to those of Example 2.1 in two steps via
compound (a).

15 {a) (98)-9—acet0xy-9—ethyl-1-(2~hydroxyethyi)—2—methyl—lH,le-
pyrano[3”,4™:6°,7’lindolizino[1’,2’:6,5]pyrido [4,3,Z—de]qﬁinazoline-lﬂ,l’a‘(QH,lSH)—dione

'H NMR (270 MHz) § (CDCls) 0.96 (t, ] = 7.6 Hz, 3H), 2.06-2.30 (m, 5H), 2.54 (s,
3H), 3.92-4.01 (m, 2H), 4.12-4.21 (m, 2H), 5.23-5.31 (m, 3H), 5.36 (d, ] = 17.0 Hz, 1H),

5.63 (d,]=17.0 Hz, 1H), 7.07 (dd, ] = 1.3, 7.3 Hz, 1H), 7.10 (s, 1H), 7.54- 7.67 (m, 2H);
20 MS (ES) m/z 489 (M*+1).

(b) (98)-9-ethyl-9-hydroxy-1-(2-hydroxyethyl)-2-methyl-1H,12H-~
pyrano [3”,4”:6’,7’]in&olizi_no[1’,2’:6,5]p7rido [4,3,2-de]quinazoline-10,13(9H,15H)-dione

'H NMR (270MHz) & (DMSO-dg) 0.87 (t, ] = 7.3 Hz, 3H), 1.74-1.94 (m, 2H), 2.80
(s, 3H), 3.68-3.82 (m, 2H), 4.04-4.18 (m, 2H), 5.25 (t, ] = 5.4 Hz, 1H), 5.33 (s, 2H), 5.41 (s,
25 2H), 6.49 (s, 1H), 6.96 (dd, ] = 1.0, 7.6 Hz, 1H), 7.19 (s, 1H), 7.45 (dd, J = 1.0, 8.6 Hz, 1H),
7.63 (dd, ] = 7.6, 8.6 Hz, 1H); MS (ES) m/z 447 (M*+1).



1.56 (m, 4H),1.38 (t, j = 7.3 Hz, 3H),1.65-1.93 (m, 2H), 2.05-2.38 (m, 2H), 2.21 (g, ﬂj&, 8- 71 (d, | =
7.3 Hz, 211), 3.81-3.98 (m, 2H), 5.24 (brs, 211), 5.39 and 5.66 (q, j = 17.2 Hz, 30 May 2006 WO
03/045952 PCT/EP02113216 -90- 1H x 2), 7.10 (s, IH), 7.13 (dd, j = 1.0 and 7.4 Hz, IH), 7.52-7.61 (m,
IH), 7.6 7wWady3joas#s4 and 8.4 Hz, 111); MS (ES) m/z 529 (Mt+l). {b)  pcT/EPO2/13216
(9S)-2,9-diethyl-9-hydroxy-I-pentyl-IH,12H pyrano [3",4":6",7" ] indolizino [ 1',2":6,5] pyrido [4,3, 2-de]
quinazoline-10,13 (9H,1 SH)-dione s'H NMR (270#Hz) 8 (DMSO-d6) 0.88 (t, j = 7.3 Hz, 3H), 0.91 (t, |
= 6.9 Hz, 3H), 1.19-1.29 (m, 3H), 1.31-1.48 (m, 4H),1.67-1.94 (m, 4H), 2.68-2.82 (m, 2H), 3.92 (br,
2H), 5.24-5.42 (m, 2H), 5.42 (brs, 2H), 6.50 (Brg{r} f,%?@Z-IOl (m, 111), 7.19 (d, j =1.3 Hz, IH),
7.41-7.49 (m, IH), 7.58-7.69 (m, IH); EMS?_%EAB) m/z 487 (M++J1 10 Example 2.30 Preparation of

).
(9S)-9-ethyl-9-hydroxy TBaFRyRB S orethybrbydroxy-2-methyl-1-pentyl-1H,12H-

pyrano[3",4'petatibfriplzsior ] ind sty IFon{e, daddddtiz-doliqe kAol H/BHYLE) -dissecompound

was prepared from (20S)- 9-amino-7-(pentylamino)camptothecin 20-acetate of Reference Example

5.14 and trimethylidstbathpbpadevacpasisting feoa(Eshed-akhianalogaindimihorempiotaainle 2.1 in two

steps via cospp. 95):9-acataxyz9-ethvi-l-pentyl-2-propyl-1H, 1 2H-

ol 4 B S M YRR A ey apmannr, e
(270MHz) e%elogorsyothose O Expmime s, Lim g siepspia rompemnd 69,1 57 (m, 411),1.65-1.80 (m,
2H),1.86 (hext. J = 7.4 Hz, 2H), 2.03-2.36 (m, 2H), 2.21 (s, 3H), 20 2.64 (t, j = 7.4 Hz, 2H), 3.96 (t, j =

7.9 Hz, 2H), 8)499pPxacetexy=sshahd-snebuyhlipentyld HHl2HH x 2), 7.10 (s, 111), 7.12 (dd, j = 1.2 and

7.4 Hz, 1H) pirado 380000, Aihdoliied 11, 2:657ptHEd dfid B, MR 1 2R A b (9511 56D)-dione
(9S)-9-ethyl-9-hydroxy-I-pentyl-2-propyl-1H,12H pyrano [3",4":6',7']indolizino

[1',2:6,5]pyrido[4,3, 2-de] Ay ' -dj ' 7 ) SKDMSO-d6) 0.88
(t,j= 7.4 Hz, 3H)ﬁo@%%@%w§@%)&ﬁ§%%’?f ﬁ%@%ﬁ%&%‘%‘nﬁ%ﬁi -1.94 (m, 6H),
2.65-2. 16 (5010, 418B-UaS21- 60 (Rt 28543+85 £14) 2601 2.24, (21356 B49(bs A, B79APD5 (m, 111),
7.23 (d, | = 4u3 13), 5.24 (brs, 2H), 5.39 and 5.66 (q, ] = 17.2 Hz, 1H x 2), 7.04-7.12 (mn, 1H), 7.08 (s,

1H), 7.52-7.71 (m, 2H); MS (ES) m/z 515 (M +1).

{b) (95)-9-ethyl-9-hydroxy-2-methyl-1-pentyl-1H,12H.
pyrano[3”,47:6",7 lindolizino[1’,2":6,5 ] pyrido{4,3,2-de]quinazoline-10,13(9H,15H)-dione

15 'H NMR (270MHz) & (DMSO-dg) 0.87 (t,] = 7.3 Hz, 3H), 0.91 (t, J = 7.3 Hz, 3H),
1.30-1.60 (m, 4H), 1.66-1.94 (m, 4H), 2.45 (d, J = 2.6 Hz, 3H), 3.93 (br, 2H), 5.23-5.44 (im,
2H), 5.41 (brs, 2H), 6.50 (brs, 1H), 6.89-7.00 (m, 1H), 7.19 (4, ] = 2.3 Hz, 1H), 7.38-7.49
(m, 1H), 7.62 (dt, ] = 3.6 and 7.9 Hz, 1H); MS (FAB) m/z 473 (M*+1).

20 Example 2.29

, Preparation of (95)-2,9-diethy!-9-hydroxy-1-pentyl-1H,12H-
pyrano[3”,4”:6’,7’ Jindolizino[1°,27:6,5] pyrido[4,3,2-de}quinazoline-10,13(9H,15H)-dione

This compound was prepared from (208}~ 9-amino-7-(pentylamino)camptothecin
20-acetate of Reference Example 5.14 and triethyl orthopropionate according to a manner
25 analogous to those of Example 2.1 in two steps via compound (a).

(a) (95)-9-acetoxy-2,9-diethyl-1-pentyl-1H,12H-
pyrano[3”,4”:6’,7’}indolizino[1’,2:6,5] pyrido[4,3,2-de] quinazoline-10,13(9H,15H)-dione

"H NMR (270MHz) & (CDCl,) 0.93 (t, ] = 6.9 Hz, 3H), 0.96 (t, ] = 7.6 Hz, 3H), 1.23-
1.56 (m, 4H), 1.38 {t, ] = 7.3 Hz, 3H), 1.65-1.93 (m, 2H), 2.05-2.38 (m, 2H), 2.21 (s, 3H),
30 2.71(q,]=7.3Hz, 2H), 3.81-3.98 (m, 2H), 5.24 (brs, 2H), 5.39 and 5.66 (g, J = 17.2 Hz,



11-1), 7.48 (d, ] = 8.4 Hz, 1H), 7.66 (dt, j = 1.6 and 8.4 Hz, IH); MS (FAB) m/z 501 (M+$1). WO
03/045952 PCT/EP02113216 -91 Example 3.1 Preparation of Y
(9S)-9-ethyl-9-hydroxy-2-hydroxymethyl-l-pentyl-1H,12H- pyrano [ 3",4":6 j7'] indolizino [ 1'2".6,5 ]
pyrido [4v@ ads6lgbsuinazoline-10,13 (9H,15H)-drone The preparation meiiaaggemrises of the
following two steps via compound (a). s (a) (9S)-9-acetoxy-2-acetoxymethyl-9-ethyl-l-pentyl-1H,12H-
pyrano[3",4":67'lindolizino[1;2":6,5]pyrido[4,3,2-de]#fliinazoline-10,13(9H,15H)-dione To a solution of

(20S)-9-amino-7-(p amino othecin 2Q0-acetat oride (1,61 ; . nmo)) of
Reference g?a’ﬁ%&ﬁ%‘i’mréﬁgﬁ%ﬁ%ﬁ%ﬁeé%i#%%%%ﬁﬁgh -’b%%%?@‘v%ﬁ%%d
acetoxyaceayidchibHael )M Ef ando5aR<dprbbylethylamine (1.07 ml) successively. After the addition,
the mixture was warmed to room temperature and stirred for overnight. Water (50 ml) was added and

the mixture (W4 8a:@diethydithigidisigrdapetitgn BERH-mI). The dichloromethane layer was washed
with brine, gried g¥euMasad anecones fles reaucathIassUTe, 15 anigsesidue was

purified by célumn chromatography (eluent: éthyl acetate/hexane = 8/1) to give pure 15 product
(1.72g, 98%). 'H 4 091 (t, J=7 11),.0.97 (t.]5- , 3H),131-
1.48 (m° 4H)17%§£g§ﬁﬁ%§§@%%}(%?v§}?égz Zss,%ég)z?g?zé)g(&(% T,%.gs%écf?’ﬁj 7.9 Hz, 2H),
5.04 (s, 2H).-BZe2&(1a-3H%. BO 1I(d 48740 1,67H).55 (66 (&) 2.887218R1(En.12H4), 302 8bes 2B, 7.19 (dd, |

(:9§)O9a2?h§?%%§§%;@§n/’7%%%§ r%’é’(%ét%q)Fp@é‘?ﬁﬁ?lﬁ%?ﬁ@%ﬁ%gf@, gti?)g] i%daclnﬁz%h%l—[lrf",Z':B,S] pyrido
(0.2 2.d0i kD Sy o A TP el NS AR el 267 (M2,

(9S)-9-acetoxy-2-acetoxymethyl-9-ethyl-i-pentyl-1H,12H- pyrano[3",4":6;
7'lindolizino[l'~".6,5]pyrido[4,3,2-dejquinazoline-10,13(9H,15H)-dione 25 (34 mg, 0.059 mmol) in
methanol (3 ml) cooled in an ice-bath was added anhydrous hydrazine (100 p1) and the mixture was
stirred ¥8r 2 hr. at room temperature. Aqueougamplagdfbchloric add solution (5 ml) was added
dropwise to acidify the reaction mixture, and the mixture was stirred for 1 hr. at room temperature.

The mixture was extr&sepdratign of (95)-9-ethyl-9-hydroxy-1-pentyl-2-propyl-1H,12H-
pyranof3”,4”:6’,7’ lindolizino{1’,2":6,5]pyrido[4,3,2-de}quinazoline-10,13(9H,15H)-dione

This compound was prepared from (208)- 9-amino-7-(pentylamino)camptothecin
20-acetate of Reference Example 5.14 and trimethyl orthobutyrate according to 2 manner
15  analogous to those of Example 2.1 in two steps via compound (a).

(2) (95)-9-acetoxy-9-ethyl-1-pentyl-2-propyl-1H,12H-~
pyrano[3”,4”:6°,7|indolizino[1’,2’:6,5] pyrido{4,3,2-de]quinazoline-10,13(9H,15H)-dione

'H NMR (270MHz) § (CDCls) 0.89-1.01 (m, 6H), 1.11 (t, ] = 7.4 Hz, 3H), 1.28-1.57
(m, 4H), 1.65-1.80 (m, 2H), 1.86 (hext. ] = 7.4 Hz, 2H), 2.03-2.36 (m, 2H), 2.21 (s, 3H),
20 2.64 (t,] =7.4 Hz, 2H), 3.96 (t, ] = 7.9 Hz, 2H), 5.24 (brs, 2H), 5.39 and 5.66 (q, ] = 17.2
Hz, 1Hx2),7.10 (s, 1H), 7.12 (dd, ] = 1.2 and 7.4 Hz, 1H), 7.52-7.61 (m, 1H), 7.66 (t, ] =
7.4 Hz, 1H); MS (ES) m/z 543 (M*+1).

(b} (95)-9-ethyl-9-hydroxy-1-pentyl-2-propyl-1H,12H-
pyrano[3”,47:6°,7’Jindolizino[ 1’,2:6,5] pyrido[4,3,2-de]quinazoline-10,13(9H,15H)-dione

25 "H NMR (270MHz) 8§ (DMSO-dg) 0.88 (1, ] = 7.4 Hz, 3H), 0.91 (t, ] = 7.4 He, 3H),
1.04 (t,] = 7.4 Hz, 3H), 1.31-1.49 (m, 4H), 1.68-1.94 (m, 6H), 2.65-2.76 (m, 2H), 3.88-4.02
(m, 2H), 5.35 (brs, 2F1), 5.42 (s, 2H), 6.51 (br, 1H), 6.97-7.05 (m, 1H), 7.23 (d, ] = 4.3 Haz,
1H), 748 {d,] = 8.4 Hz, 1H), 7.66 (dt, ] = 1.6 and 8.4 Hz, 1H); MS (FAB) m/z 501 (M*+1).



dichloromethane (50 ml) and the dichloromethane layer was washed with brine, dried over 30 MgSO4
and evaporated. The residue was purified by column chromatography (dichloromethane/methanol =
25/1) to give emegroduct (19 mg, 65%). WO 031045952 PCT/EP02/13%%6 -902 'IH NMR (400 MHz) S
(DMSO-d6) 0.87 (t, J = 7.6 Hz, 3H), 0.90 (t, j = 6.9 Hz, 3H), 1.32-1.45 (M- 4EH 4329 90 (m, 4H), 4.04
(m, 2H), 4.43 (d, j = 5.6 Hz, 2H), 5.36 (s, 2H), 5.4%@4,-2H), 5.79 (t, j = 5.6 Hz, 1H), 6.50 (s, PH), 7.03
(dd, j=1.0 and 7.3 Hz, iH), 7.20 (s, iH), 7.50 (dd, j = 1.0 and 8.6 Hz, 1H), 7.66 (dd, j = 7.3 and 8.6 Hz,
1H); MS (ES) m/z 5 489(M++1). Example 3.2 Pr&Efapkidd of

(9S)-9-ethyl-9-hydrgxy-2-hydro methyl-i-éZ-methyIpropyl)-IH,12H- pyrano [3",4":6"7'] indolizino
[1'y2":6,5]pyrido [4§'§/P&§a}tﬂiﬂﬁﬁ%ﬁ)ng‘ﬁté 3-dardrozy hydraymetinid qumpbiHeldts prepared from
(20S)- 9-amingrAnd 3dihg)Plapldiinind) {26 plptrRilR2eag iR alRele e NS BB Snk 2

according to a manner analogous to those of Example 3.1 in two steps via compound (a). (a)

(9S)-9-acetoxy-2-ﬁhetﬁxymibylrﬁcﬂib&lcbfﬁpﬁb@&mﬂﬂf@%vﬁﬁg%&%@Pﬁ B3y '6§i'1ﬁ'§g.dolizino [1;
2".6,5] pyrido [4,3,2-de] quinazoline-10,13 (9H,15H)-dione 1s'H NMR (270 MHz) 8 (CDC13) 0.96 (t, J

(. 2, 406 fa 2 BB 15, S i (T R =27 2 1. 714 (0, 10,
m, , 4. 08-5. m " W= 17, .=17. , 7.14 (s, :
el AR Lt i s G
-9-ethyl-9-hydroxy-2-hydr thyl-I-(2-methylpropyl)-1H, .

pyrano[3",4":6,7']?;%%%%%%%? %%EﬁTW%%wﬁT&%ﬂWE@m@%%ﬁne 'H NMR (270
MHz) 8 (DMBGa8)@i87 (t5] = 7l HY, Bi) 0 OBc(fiareeid E1aBlens, 1 21 By 2i0f (@ndibiad .40 (m, 2H),
5.41 (m, 4HY1 50781 edofed ﬁz@ﬁh@&&éﬁa&@&%&ﬁ ot g*@g% (s, 1H), 7.54 (d, ] = 8.6
Hz, 1H), 7.69.(dd, | =7 8.6 Hz, 1H): MS (ES) M/ 475 (Matl) o8 (e 85/045052
PéT IE 3}8 o/ %éﬁ@é%ﬁgyfa@me ?1 .0%’ ngl'jl %uccwsigfely.)ArRei thea ditiog,!3 the mixture was warmed

to reom temperature and stirred for overnight. Water (50 ml) was added and the mixture

was extracted with dichloromethane (100 ml). The dichloromethane layer was washed with

brine, dried over MgSO, and concentrated under reduced pressure. The obtaining residue

was purified by column chromatography (eluent: ethyl acetate/hexane = 8/1) to give pure

15 product (1.72g, 98%). '

*H NMR (400 MHz) § (CDCls) 0.91 (t, ] = 7.3 Hz, 3H), 0.97 (t, ] = 7.5 Hz, 3H), 1.31-
1.48 (m, 4H), 1.70-1.82 (m, 2H), 2.08-2:30 (m, 2H), 2.22 (s, 3H), 2.25 (5, 3H), 3.86 (1, ] =
7.9 Hz, 2H), 5.04 (s, 2H), 5.26 (5, 2H), 5.39 (d, ] = 17.1 Hz, 1H), 5.66 (d, ] = 17.1 Hz, 1H),
7.13 (s, 1H), 7.19 (dd, ] = 2.0 and 6.6 Hz, 1H), 7.63-7.73 (m, 2H); MS (ES) m/z
20 573(M*+1).

(b) (98)~9~ei:hyl—9-hydroxy-z—hydroxymethyl-l-penqd-IH,12H-
pyrano{3”,4”:6'7'lindolizino{1’2:6,5]pyrido [4,3,2-de]quinazoline-10,13(9H,15H)-dione

| To a solution of (95)-9-acetoxy-2-acetoxymethyl-9-cthyl-i-pentyl-1H, 12H-
pyrano{3”,4”:6'7")indolizino[1°2:6,5] pyrido[4,3,2-de]quinazoline-10,13(5H,15H)~dione
- 25 (34mg, 0.059 mmol) in methanol (3 ml) cooled in an ice-bath was added anhydrous
hydrazine (100 pl) and the mixture was stirred for 2 hr. at room temperature, Aqueous 1 N
hydrochloric acid solution (5 ml) was added dropwise to acidify the reaction mixture, and
the mixture was stirred for 1 hr. at room temperature. The mixture was extracted with
dichloromethane (50 ml) and the dichloromethane layer was washed with brine, dried over
30 MgS0; and evaporated. The residue was purified by column éhromatography
(dichloromethane/methanol = 25/1) to give pure product (19 mg, 65%).



Example 3.3 Preparation of (9S)-9-ethyl-9-hydroxy-2-hydroxymethyl-I-(3-methylbutyl)-1H,12H- pyrano
[ 3",4":6;7' ] indolizino [ 1')2":6,5 ] pyrido [4,3,2-de] quinazoline-10,13 (9 H,15H) -dione This compound
was prepared from (20S)- 9-amino-7-(3 5 methylbutylamino)camptothecin 20-acetate of Reference
Exampleyb2dsgegmnding to a manner analogous to those of Example 3pl-ip 9 Steps via compound
(@). (a) (9S)-9-acetoxy-2-acetoxymethyl 9-ethyl-I-(3-meth)Ibutyl)-1H,12H pyrano [ 3",4":6',7' ] indolizino
[ 1"2":6,5 ] pyrido [4, 3, 2-de] quinazoline-10,13 (9H#5H) -dione 'H NMR (270 MHz) S (CDCI3) 0.97 (t,
j=7.6Hz, 3H),1.04 (d, J = 6.6 Hz, 6H2, 1.68 io (m, 2H), 1.86 (m, IH), 2.07-2.31 (m, 2H), 2.22 (s, 3H),
2.24 (s, 3H), 3.84 @M&%W &(BYROie) 0428 ¢ 72?1;%25.33}@(8-,9%%117?@3??21% $,5.66 (d, j =
17.211,1H), 73815 {h)¢)) 8 10ld. 9070, SENCL G ARz 2 Bh . 7564; T 72 Rz 20y, M 3B z 573

(M++1). (b) -9- 129 IXY-2= yl-)=(3- lbuty])-1H -~ PV, "4"6,7]
indolzinof ﬁ?&,éé%&%%&jﬁ%‘i%ﬁ Tl B R S Wi 6
(DMSO-d6) 8i8% (59 £44,3 F3-03mg 81608 dH) =756 (A, Jor, 3120 168 (1B NS AESD i, 2H), 4.42 (d, |
= 5.6 Hz52H)8&( ML {3).4H), 5.81 (t, j = 5.6 Hz, 1H), 6.49 (s, 1H), 7.02 (dd, j = 1.0 and 7.6 Hz, 1H), 7.20
(s, 1H), 7.50 (dd, j= 1.0 and 8.6 Hz, 111), 7.66 (dd, j = 7.6 and 8.6 Hz, 1H); MS (ES) m/z 489 (M++1).
20 Example 3.4 Preparation of (9S)-2-chloromethyl-9-ethyl-9-hydroxy-I-(3-methylbutyl)-1H,12H-
pyrano[3",4":6;7"indolizino[1;2":6,5]pyrido [4,3,2-de] quinazoline-10,13(9H,15H)-dione This compound
was prepared from (20S)- 9-amino-7-(3 methywﬁwy_@)camptothecin 20-acetate of Reference
Example 5.21 and chloroacetyl 25 chloride according to a manner analogous to those of Example 3.1

in two steps vj N D% ) nyl-9-ethylH-(3-met D-1H,12H-
pyrano[3",4“:G%ﬁr%s%g%%%iﬁ%s‘:%}é rlggldg;:;{%é% %ﬁg%%ﬁ%@g%ﬁg:gﬁ%%%MR (270
'MHz) 8 (CDTE 56t * ndplizingd] 3’ ijleog? eém:}n 378 R AL 1€111),
12.06-2.63 (m, 2thﬁ.21 (s, 3H), 4.07 (m, 2H), 4.44 (s, 2H), 5.27 (s, WO 03/045952 PCT/EP02/13216
94 10 s compound was prepared from (20S)- 9-amino-7-(2-

methylpropylamino)camptothecin 20-acetate of Reference Example 5.12 according to a
manner analogous to those of Example 3.1 in two steps via compound (a).

(a) (98)-9-acetoxy-2-acetoxymethyl-9-ethyl-1-(2-methylpropyl)-1H,12H-
pyrano[3”,4”:6’7"]indolizino[1}2":6,5]pyrido[4,3,2-de] quinazoline-10,13(9H, 15H)-dione

15 'H NMR (270 MHz) § (CDCls) 0.96 (t, ] = 7.4 Hz, 3H), 1.05 (d, ] = 6.3 Hz, 6H), 2.01
(m, 1H), 2.06-2.31 (m, 2H), 2.21 (s, 3H), 2.24 (s, 3H), 3.70 (m, 2H), 4.66 (s, 2H), 5.08-5.18
(m, 2H), 539 (d,] = 17.2 Hz, 1H), 5.66 (d, ] = 17.2H, 1H), 7.14 (s, 1H), 7.22 (dd, ] = 2.1
and 6.4 Hz, 1H), 7.67-7.75 (m, 2H); MS (ES) m/z 559 (M*+1).

(b) (95)-9-ethyl-9-hydroxy-2-hydroxymethyl-1-(2-methylpropyl)-1H,12H-
20 pyrano[3”,4”:6§7’]indolizino[1’)2’:6,5]pyrido[4,3,2-de]quinazoﬁne-10,13(9H,15H)-dione-

*H NMR (270 MHz) 8 (DMSO-dg) 0.87 (t, ] = 7.1 Hz, 3H), 0.94 (m, 6H), 1.84 (m,
2H), 2.07 (m, 1H), 4.40 (m, 2H), 5.41 (1, 4H), 5.75 (t, ] = 5.9 Hz, 1H), 6.49 (s, 1H), 7.07
(4, =7.9 Hz, 1H), 7.21 (s, 1H), 7.54 (d, ] = 8.6 Hz, 1H), 7.69 (dd, ] = 7.9 and 8.6 Hz, 1H);
MS (ES) m/z 475 (M*+1).
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2H), 5.39 (d, J = 17.2 Hz, 111), 5.66 (d, J =17.2H,1H), 7.10 (s, 111), 7.17 (dd, j = 2.0 and 6.6 Hz, 1H),
7.64-7.73 (m, 2H); MS (ES) m/z 549 (Mt+1). (b)
(9S)-2-chloromethyl-9-ethyl-9-hydroxy-I-(3-methylbutyl)-IH,12H- pyrano[3",4":6"7'lindolizino[
"2":6,5]pwolafd439320e] quinazoline-10,13(9H,15H)-dione 5'H NMR (23Q-Mipe} 2:6MSO-d6) 0.87 (t,
J=7.4H7,31-1), 1.01 (d, j = 5.9 Hz, 611), 1.81-1.86 (m, 5H), 4.04 (m, 211), 4.68 (s, 211), 5.41 (s, 4H),
6.50 (s, 1H), 7.06 (dd, j = 1.0 and 7.6 Hz, 1H), 7.21%%:1H), 7.55 (dd, j = 1.0 and 8.6 Hz, 1H), 7.69 (dd,
J=7.6and 8.6 Hz, 111); MS (ES) m/z 507 (IN:E+12' é%; ample 4 Preparation of
(9S)-2-aminomethyl-9-ethyl-9-hydroxy-1-pentyl-IH, -‘gyrano[?:",4":6;7']indo|izino[ 1;

2".6,5]pyrido[4,3,2-de]guinazgline-1Q,13 (9H,15H)-dione triflugrqacetic add The preparation method
comprises of th%?gﬁﬁlv%ﬁl%qﬁ&eg?fé’%’é’le?égggﬁ?ﬁgﬁgl&gfﬁf%S%‘%1‘2%’ R E) ﬂiuWﬁ"lﬁ’I?‘H“
(9S)-9-acetoxgraye Riidi Al boinizimit ey ede iy 2-deluyind so - OpAE@RH I3ER dGondindolizino[
I',2":6,5]pyrido[4,3,2-de] quinazoline-10,13(9H,15H)-dione To a solution of

(9S)-9-amino-7-(pEnistamirmicd gt pthpoinl Zmdense shyaiackioidde (53 mg, 0.1 mmol) of Reference
Example .14} ﬂ,ﬁ!ﬂgmmﬁr& YA\ - Még% ( a
diisopropyleth)ﬁ&élgwr%e 70 pl) an 4-&%%%%2%?}%%%%%%%&% }%%é %gctgrrg}ogr%{ tt?amperature. The
mixture was FRRR TBHERCH 10 hesen FramplsSobip tAkErR R gRPPIBM (& mperature, 1N aqueous

hydrochloricg;}cid 2 ml) was added to the reaction mixture and extracted with dichloromethane (20

ml). The dickbFSWEtissiemgyerssmeshaPwivhind mebalbveDMESEH-and concentrated under

reduced pregsusaoBitptblaiidb iehio[1¢¥as) pridicd, by i oA Y59)08i6ne5 pure
product (56 mg, 89%). "H NMR (400 MHz) S (CDC13) 0.93 (t, j = 6.9 Hz, 3H), 0.97 (t, j = 7.6 Hz,

'3H),1.35- 1.50 (m4 ( . ,211) 3 2H), (5.311).3.88 (t, ] =
09 . H), 4.93 (e 4_?% ik ?%?%?%%’?%f@«f%%f%é%% S e T PYR
5.98 (brdd Hfmy (cjcﬁﬁj (g B307-3- 314 m, 2H), 238 (s 3H) 2266 2H), §h4 (6d 2184 I8 (ES) m/z 630
(M++1). WO2B/|GA60622P0, BRP (3 152489 (85 = 17.2 He, 1H), 5.66 (d, ] = 17.2H, 1H), 7.13 (s,

1H), 7.18 (dd, ] = 1.5 and 6.4 Hz, 1H), 7.64-7.72 (m, 2H); MS (ES) m/z 573 (M*+1).

(b) (98)-9-ethyl-9-hydroxy-2-hydroxymethyl-1-(3-methylbutyl)-1H,12H-
pyrano[3”,47:6)7"]indolizino[1}2’:6,5] pyrido[4,3,2-de]quinazoline-10,13(9H,15H)-dione

15 *H NMR (270 MHz) 8 (DMSO-ds) 0.87 (t, ] = 7.3 Hz, 3H), 1.00 (d, ] = 5.9 Hz, 6H),
1.73-1.87 (m, 5H), 4.09 (m, 2H), 4.42 (d, ] = 5.6 Hz, 2H), 5.41 (s, 4H), 5.81 (t, ] = 5.6 Hz,
1H), 6.49 (s, 1H), 7.02 (dd, ] = 1.0 and 7.6 Hz, 1H), 7.20 (s, 1H), 7.50 (dd, ] = 1.0 and 8.6
Hz, 1H), 7.66 (dd, ] = 7.6 and 8.6 Hz, 1H); MS (ES) m/z 489 (M™+1).

20 ' Example 3.4

Preparation of (95)-2-chloromethyl-9-ethyl-9-hydroxy-1-(3-methylbutyl)-1H,12H-
pyrano[3”,4”:§§7’]indoiizino{l’,z’:ﬁ,s]pyrido [4,3,2-de]quinazoline-10,13(9H,15H)-dione

This compound was prepared from (20S)- 9-amino-7-(3-
methylbutylamino)camptothecin 20-acetate of Reference Example 5.21 and chloroacetyl
25 chloride according to a manner analogous to those of Example 3.1 in two steps via
compound (a).

(a) (95)-9-acetoxy-2~chloromethyl-9-ethyl-1-(3-methylbutyl)-1H,12H-
pyrano[3”47:6}7’Jindolizino[1)2":6,5]pyrido[4,3,2-de] quinazoline-10,13(9H,15H)-dione

"H NMR (270 MHz) 8 (CDCls) 0.96 (t, ] = 7.4 Hz, 3H), 1.06 (d, ] = 6.6 Hz, 6H), 1.67
30 (m,2H), 1.89 (m, 1H), 2.06-2.63 (m, 2H), 2.21 (s, 3H), 4.07 (m, 2H), 4.4 (s, 2H), 5.27 (s,



(b) (9S)-2-(t-butoxycarbonylamino)methyl-9-ethyl-9-hydroxy-I-pentyl-1H,12H- pyrano [3",4":6",7" ]
indolizino [ 1',2":6,5] pyrido [4, 3,2-de] quip a zoline-10,13 (9 H,15H)-dione To a solution of
(9S)-9-acetoxy-2-(t-butoxycarbonylamino)methyl-9-ethyl-I-pentyl- _
1H,12H-pioano§s954":6,7'lindolizino[1,2":6,5]pyrido[4,3,2-de] quinazoling&rhtkd3(2hk 15H)-dione (56
mg, 0.089 mmol) in methanol (2 ml) cooled in an ice-bath was added anhydrous hydrazine (50 I) and
the mixture was stirred for 1 hr. at room temperatu#é: Concentrated hydrochloric acid solution (0.3 ml)

was added I h i Xure,with ing.} ice- t jxfure, was stirred for
1 hr. at roo%%¥'§§§5r5a42%%$$§ \fE\l/éagd’g)"ﬁclgh réqlggfhﬁ?j%gsfed &%E%gju%ﬁjﬁ‘g‘ residue was io
purified by cBfFh Ehtohtddddimy2dicMSivlamafediidiidol = 25/1) to give pure product (33 mg,
63%). 'H NMR (400 MHz) S (CDC13) 0.93 (t, j = 7.3 Hz, 3H),1.00 (t, j = 7.3 H7,31-1), 1.35- 1.50 (m,
4H),1.54 (s,@l&?@r@eﬂg@m@%@m@m—&mmﬂmwmI(Hriﬂ, 2H), 5.14 (s, 2H), 5.27 (d,

j = 16.2 Hz, Binb[3Q4te ik BoRitito[12%, B d2)QRikehohirie SB0AR91E 1 H)-dlohé (5. 111),
7.56-7.66 (rg?bzall—ll);[?—\h/lqs ( S? m/z 588(|[\A§Ellf c%a @‘%’%-Z-amﬁ?nl&ethyl-%-etﬁﬁ%?ﬁﬁ%xy?%%entyl-1H,12H

pyrano [3",4":6", 7i}indqizines hhin & ido {4.3,2-de] quinazqline=10,13 (9} )-digne

trifluoroa§cetic aci%-ﬁ%éﬁ%@%aﬁ%ﬁ&a‘?ﬂﬁb%& yl?g%ﬁ@h%/?é}r&%éfggéﬁﬁl ,T2H- 20

pyrano[3",4%:81 7}fieenz b 1 84618) 3T 628 $502Ha) §uiih bz 8Hes 19, {3 (0, 7M fdilohe 1¢83 mg, 0.056

mmol) was gisbnbves, iInHifupr egqetic adsl (i mb aodAiskIreEs Stisedidor=1AY ./ oM

temperatur%Tq%jwl@gggfégggﬁgﬁed under reduced pressure and the resulting residue was
ase C-

purified by fevers p colimn chromatography to obtain pure product (27 mg, 80%). 25 IH
NMR (400 MHz) S (DMSO-d6) 0.87 (t, j = 7.3 Hz, 3H), 0.92 (t, j = 6.6 Hz, 3H), 1.34-1.44 (m, 4H),
-1.74-1.90 (m, 4H), 3.89 (m, 2H), 4.23 (s, 2H), 5.39 (s, 2H), 5.42 (s, 2H),
6.51(brs,1H),7.08(d,J=7.6Hz,111),7.21(s,111), 7.56 (d, J= 8.3 Hz,1H),7.71(dd,J 7.6 and 8.3 Hz, 111),
7.97 (b?g, 3H); MS (ES) m/z 488(M++1). 30 3 6 WO 03/045952 PCT/EP02/13216
Preparation of (95)-2-aminomethyl-9-ethyl-9-hydroxy-1-pentyl-113,12H-
pyranc[B”A”:ﬁj?’}indo}izino[1_;2’:6,5]pyﬁdo[4,3,2~de]quinazolin&ll),lS(QH,lSH)-dione
' trifluoroacetic acid

The preparation method comprises of the following three steps via compounds (a) and (b).

15 (a)(95)-9-acetoxy-2-(t-butoxycarbonylamino)methyl-9-ethyl-1-pentyl-1H,12H-
pmno[S”,é”:éi’j?’]indolizino[1:2’:6,5]pyrido[4,3,2-de] quinazoline-10,13(9H,15H)-dione

To a solution of (95)-9-amino-7-(pentylamino)camptothecin 20-acetate

hydrochloride (53 mg, 0.1 mmol) of Reference Example 5.14 in dry dichloromethane

(4 ml) were added Boc-glycine-OSu (150 mg), diisopropylethylamine (70 pl) and 4-N,N-
20 dimethylaminopyridine (15 mg) at room temperature. The mixture was heated to reflux

for 15 hr. in an oil bath. After cooling to room temperature, IN aqueous hydrochloric acid

(2 ml) was added to the reaction mixture and extracted with dichloromethane (20 ml). The

dichloromethane layer was washed with brine, dried over MgSO, and concentrated under

reduced pressure. The obtaining residue was purified by column chromatography to give
25  pure product (56 mg, 89%).

"H NMR (400 MHz) § (CDCls) 0.93 (t, ] = 6.9 Hz, 3H), 0.97 (t, ] = 7.6 Hz, 3H), 1.35-
1.50 (m, 4H), 1.51 (s, 9H), 1.68~1.80 (m, 2H), 2.10-2.30 (m, 2H), 2.21 (s, 3H), 3.88 {t, ] =
6.9 Hz, 2H), 433 (d, ] = 4.3 Hz, 2H), 5.27 (s, 2H), 5.38 (d, ] = 17.2 Hz, 1H), 5.65 (d, ] =
17.2 Hz, 1H), 5.98 (brs, 1H), 7.18 (dd, ] = 1.3 and 7.3 Hz, 1H), 7.20 (s, 1H), 7.60-7.71 (m,
30 2H); MS (ES) m/z 630 (M*+1). '



-96- Example 5 Preparation of (9S)-9-ethyl-9-hydroxy- I-pentyl-2-trifluoromethyl-1 IH, 1211-
pyran[3",4":6',7'lindolizino[1',2":6,5]pyrido[4,3,2-de]quinazoline-10,13(9H,15H)-dione The preparation
method comprises of the following two steps via compound (a). 5 (a)

(9S)-9-agaiasyrRseihyl-l-pentyl-2-trifluoromethyl-1H,12H pyrano [3",4".6ddpgolizpe [ 1',2':6,5] pyrido
[4,3,2-de] quinazoline-10,13 (9H,15H)-dione (20S)-9-Amino-7-(pentyiamino)camptothecin 20-acetate
hydrochloride (116 mg, 0.22 mmol) of Reference-B%ample 5.14 was suspended in (CF3C0)20 (25 ml)

and stirred for 3.5 It After the mixture was concentrated under. reduced pressure, the residue was to
suspended i@gi&ﬁ@ﬂg’gB%Wﬁf%m#iwmﬁl%gﬂf@ﬁﬂw@?&% or 30 min. After
being coolegtonodii4Ew6iFtiadoleith 2ieSheyvids] £0/2cdeyateczolided o ps@EE U5t b déane. The
residue was ?purified by column chromatography on silica gel (dichlromethane/acetone = 711) to give

pure product (10T 'ongscoBifop A PEWR 44D} -BufcR Cd)od@2hin  Fnet@yiH2; a8} B9l = 7.4 Hz,
311),1.30- i5 . B; -2.34 21 (s, 3H), 3.95 (br, 2H), 5.18 and
5.23(d, J :S%L%fgﬁl-g? Yf%?é%’%:éﬂ%%&%@#ﬁ“ﬂﬁ% gfi fa%iégf"?s’,‘glﬁ), 7.25-7.35 (m, 1H),
7.68-7.79 (@9,2?1{)?%@!(@3}}%;2(%@@@.9&&?%1) in methanol (2 ml) cooled in an ice-bath was
(9S)-9-Ethy:@aby driparons A2l ueramela vidaldta RIAR R4 16 7 1indelizing _
[1',2":6,5]pyrido[4,3,2-de]quinazoling-10,13 9I—.I,I35gl—2-d|one 20 To a cold (QC) stirred solution of
(9S)-9-acet SIS : OO R i RISroRRrn afld Iutipp Qpdr wesedsed HeR%ite P 1bs6,5]pyrido
[4,3,2- de]quénctioiinexid:d B{eHddi} tiandctlibimgdiHombmat) wadded (d51rt) wasadded
anhydrous hydiazing (0wt b 30 M. AISLAGING sled fLFORR mPRIgHYA for 2 . the

mixture was acidified with 10% HCI solution iIn MeOH at OC and stirred at room 25 temperature for 2
h. The Mixtiuifed bresismashamatnsserhit deeencihnas/methanrabm el HitEraRdGashings were
concentrateprodhate (38 dugedpiessure, the residue was suspended in CH2CI2 (30 ml). The mixture

was filtered and washed with CH2CI2. The combined filtrate and washings were concentrated under

reduced pressurer NaREGIHRINGS &?S;d%‘s IHma hipAogEPRYUSiGa 9ah, 1.35.
(dichloromethane/methanol = 40/1- 3%{:!230/1 to %{Pure %{r%dué(t) 74, };%1911176% )
1.50 (m, 4H), 1.54 (s, 9H), 1.66-1.90 (m, 2H), 3.75 (m, 2H), 3.96 (brs, TH), 4.27 (brd, 2H),
5.14 (s, 2H), 5.27 (d, ] =16.2 Hz, 1H), 5.70 (4, ] = 16.2 Hz, 1H), 5.97 (s, 1H), 7.09 (d, ] =

15 7.3 Hz, 1H), 7.47 (s, 1H), 7.56-7.66 (m, 2H); MS (ES) m/z 588(M"+1).

(<) (95)-2-aminomethyl-9-ethyl-9-hydroxy-i-pentyl-1H,12H-~
pyrano[3”,4:6°7 lindolizino{1}2:6,5]pyrido[4,3,2-de]quinazoline-10,13(9H,15H)-dione
trifluoroacetic acid

(95)-2-(t-Butoxycarbonylamino)methyl-9-ethyl-9-hydroxy-1-pentyl-1H,12H-

20  pyrano[3”,4™:6)7’]indolizino[12:6,5]pyrido[4,3,2-de]quinazoline-10,13(9H, 15H)-dione
(33 mg, 0.056 mmol) was dissolved in trifluoroacetic acid (1 ml) and mixture was stirred
for 1 hr. atroom temperature.r The solution was concentrated under reduced pressure and
the resulting residue was purified by reverse-phase C-18 column chromatography to obtain
pure product (27 mg, 80%).

25 'H NMR (400 MHz) § (DMSO-dg) 0.87 (t, ] = 7.3 Hz, 3H), 0.92 (t, ] = 6.6 Hz, 3H),
1.34-1.44 (m, 4H), 1.74-1.90 {m, 4H), 3.89 (m, 2H), 4.23 (s, 2H), 5.39 (s, 2H), 5.42 (s, 2H),
6.51 {brs, 1H), 7.08 (d, ] = 7.6 Hz, 1H), 7.21 (s, 1H), 7.56 (d, F = 8.3 Hz, 1H), 7.71 (dd, ] =
7.6 and 8.3 Hz, 1H), 7.97 (brs, 3H); MS (ES) m/z 488(M +1).

30



30 May 2006 WO 03/045952 PCT/EP02/13216 -97- 'H NMR (270MHz) 8 (DM?ﬂ-@?}%é&(Zt J=7.2
Hz, 3H x 2),1.27-1.45 (m, 4H), 1.66-1.95 (m, 4H), 3.88-4.03 (m, 2H), 5.33 (br, ZH) S, 2H), 6.58
(br, 1H), 7.19-7.28 (m, 1H), 7.23 (s, 1H), 7.65-7.81 (m, 2H); MS (ES) m/z 527 (M++i). 5 Example 6
Preparaijps @fd@%):z 2-(dimethylamino)-9-ethyl-9-hydroxy-I-(2-methylpropyhrdsi 1kl Pyrano
[3",4":6',7'jindolizino [ 1',2":6,5 ]pyrido [4,3,2-dej quinazoliine-10,13 (9H,15H)-dione hydrochloride
Thepreparation method comprises of the following ##o steps via compound (a). 10 (a)
(9S)-9-acetoxy-2-(dimethylamino)-9-ethyl-I-(2-methyl ropyl) 1H,12H pyrano [3",4":6', 7'jindolizino [

1',2".6,5 j pyrido [4,3,2-de] quinazoline-10, 13 ( ) ~dione
(205)-9-amino-7-(2-methyl] propylamlno othecm 20-acetate hydrochlorldegg.%s mg, 0.02 mmol) of
Reference Examp é‘?’?ﬁ (ENET Wﬁﬁ%m%%f‘@mﬁ’ &in an ice-bath.

N,N- dusoprqmdatﬂ?réﬂ:ﬁé? ﬁﬁmaamm]mmwﬁﬁ&mmmmmﬁaimm@ﬂ mmol)

were added successively and the mixture was stirred for 1 hr. in an ice-bath and warmed to room

temperaturdthgnegtimsibanedmitampeiaisttiofclidag The sepsliftomgsuadyas poured into

ice-water, and extracted with dichloromethane. The organic layer was washed with brine, dried over
MgS04 sanék)dvaparaiedingetifdupentyressifitorbhrdasigug oftained was purified by column 20

e e R B
gi'ﬂ.%Hz,ngss iﬁi?(gc?) 3= ?‘ﬁ(ﬁfﬁ e?@?éé“ﬁlgf‘ﬁﬁf%gf Q? iﬁ‘fiﬂ?elgl(?‘lﬁh’)‘“%%"f%ﬁ% j=1.0and
8.6 Hz, 1119;22 sum@ldiof BefesenruEgaaple, 511Ky aM8sfES)erthia 83RAN)1 1)5 (b)) and stirred

(95)-2-(cimash s Rk YR RO AR DA N0, S Gad incolzing

1',2":6,5]pyrido [4,3,2-de] quin azo 15H)-dione hydrochloride
[ pr suspe dedzm aclu%ous 50% V?V)]gtOI%I SOl_l|1 tion ()50 ml) andystirred under refluxing for 30

min. After being cooled to room temperature, the mixture was concentrated under
reduced pressure. The residue was purified by column chromatography on silica gel
(dichlromethane/acetone = 7/1) to give pure product (109 mg, 81%).

'"H NMR (400MHz) § (CDCl5) 0.92 (t, ] = 7.0 Hz, 3H), 0.98 (t, ] = 7.4 Hz, 3H), 1.30-
15 1.50 (m, 4H), 1.65-1.78 (m, 2H), 2.09-2.34 (m, 2H), 2.21 (s, 3H), 3.95 (br, 2H), 5.18 and
5.23(d,]=18.2Hz, 1Hx2), 5.39 and 5.65(d,J=17.4 Hz, 1H x 2), 7.11 (s, 1H), 7.25-7.35
(m, 1H), 7.68-7.79 (m, 2H); MS (ES) m/z 569 (M*+1).

(b) (95)-9-Ethyl-9-hydroxy-1-pentyl-2-trifluoromethyl-1H,12H-
pyrano[3”,47:6°,7’ Jindolizino[1°,2:6,5]pyrido[4,3,2-de]quinazoline-10,13(9H,15H)-dione

20 To a cold (0°C) stirred solution of (95)-9-acetoxy-9-ethyl-1-pentyl-2-
trifluoromethyl-1H,12H-pyrano[3”,4™:6",7 lindolizino[1’,2":6,5 ] pyrido[4,3,2-
de]quinazoline-10,13(9H,15H)-dione (105 mg, 0.18 mmol) in MeOH (15 ml) was added
a.nhydmus hydrazine (0.29 ml, 9.00 mmol). After being stirred at room temperature for 2

. hr, the mixture was acidified with 10% HCl solution in MeOH at 0°C and stirred at room

25  temperature for 2 h. The mixture was filtered and washed with CH,Cl,. After the
combined filtrate and washings were concentrated under reduced pressure, the residne was
suspended in CH,Cl; (30 ml). The mixture was filtered and washed with CH,CL. The
combined filtrate and washings were concentrated under reduced pressure. The residue
was purified by column chromatography on silica gel (dichloromethane/methanol = 40/1-

30 20/1) to give pure product {(74.0 mg, 76%).



30 To a solution of (9S)-9-acetoxy-2-(dimethylamino)-9-ethyl-I-(2-methylpropyl)- Si%lzgg%%rano [
3",4"6',7' ] indolizino [ 1',2":6,5 ]pyrido [4, 3,2-de] quinazoline 30 May 2006 WO

PCT/EP02/13216 -98- 10,13(9H,15H)-drone (8.7 mg, 0.023 mmol) in methanol (2 ml) and
1,4-dioxameé@MmiPseooled in an ice-bath was added anhydrous hydrazire @A 3Tise mixture was
warmed to room temperature and stirred for 3 hr. %?% HCI in methanol was added dropwise to
acidify the reaction mixture and the mixture was stiffed at room temperature for 2 It After 5

concentrated und id ] ase column
chromatography (w (ﬁ gtﬁgir!#rgg?n ?%?%%W%%%?t% f prgg \ﬁ?’%%' Eg qS%B(} IJ?#If‘low powder. 'H
NMR (270 Mi2Y1S3 00 38)db & 463 (tm. 8H), BBk, ,753242;2%&4)) 615§ ¢bt,, @H),(?rﬂ%méiz 92 (s, 6H),
3.83 (M, 2Hjnh fid)(brss GHRY, 42557 8280, (0rs (B nb- b fdMd 110 7.6 Hz, iN), 7.23 (s, 1H), 7.41
(d,j=8.3Hz, IH), 7.63 (dd, j = 7.6 and 8.3 Hz, 1H); MS (ES) m/z 488 (M++1). Example 7.1
Preparation of (9S)-9-ethyl-9-hydroxy-i-(3-methylbutyl)-2(3H)-thioxo-1H,12H is
pyrano[3",4":6',7'lindolizino[i',2":6,5]pyrido[4,3,2-de]quinazoline-10,13(9H,15H)-dione The preparation
method gomprises of the following two steps vmggund @). (a)
(9S)-9-acetoxy--9-ethyl-I-(3-methylbutyl)-2(3H)-thioxo-1H,12H- pyrano[3",4":6',7"]indolizino[

1',2":6,5]pyri ag s

(20S)-9- amlglg?%%&r%% bug%gmln% %é%r%\?tlo rgé?%’g(? Ig gfgxg hy%"roc%trg’l Hei[ 81 }Zibl%n% 0.67 mmol)

of Referenc@MEsagkhid 552"1 lindolizinpddati Tiparidelbddrdutnateling 10m$ (9H,15H)- dione
N,N-diisopropylethylamine (333 p1, 1.91 mmpidrédibxeghylamino)pyridine (156 mg,1.27mmol) and
1,1'-thiocarbonyl diimidazole (764 mg, 4.29 mmol) were added successively and the mixture was

stirred at S0fhé r@;@ﬁﬁﬂﬁ%&ﬁ%ﬁ%ﬁﬁ%ﬁ&%@f&é ﬁ%‘@’é&?s@%@&ﬁ (Nhlff@b solution and
extracted with dichloromethane. The organic 25 layer was Was ed with brine, dried over MgS0O4, and

evaporgied yndefoig @W§H{%€£ slac.aiiad pM@Qtymn chromatography
(dlchloromethane/[aget,gne = 20/1)to |vq prod ct (2 7 5 mag, 7 Y%) as 9¥§ low pdciwder
6’,7’]mdo}1:cmo[q yrido[4,3,2-de]quinazoline-10,13 15H)-dione

(208)-9-amino-7- (Z—methyipropylamino)camptothecin 20-acetate hydrochloride (13

mg, 0.02 mmol) of Reference Example 5.12 was suspended in dry dichloromethane (2 mi)
and cooled in an ice-bath. N,N-diisopropylethylamine (20 pl, 0.12 mmol) and phosgene

15 iminium chloride (20 mg, 0.12 mmol) were added successively and the mixture was stirred
for 1 hr. in an ice-bath and warmed to room temperature then stirred at room temperature
for 1 day. The reaction mixture was poured into ice-water, and exttacted with
dichloromethane. The organic layer was washed with brine, dried over MgSOy, and
evaporated under reduced pressure, The residue obtained was purified by column:

20  chromatography (dichloromethane/acetone = 10/1) to give S30 (8.7 mg, 70 %) as a yellow
powder.

'H NMR (270 MHz) § (CDCl;) 0.84 (m, 6H), 0. 96 (t,] = 7.4 Hz, 3H), 1.81 (m, 1H),
2.10-232 (m, 2H), 2.21 (s, 3H), 2.94 (s, 6H), 3.80 (d, ] = 7.6 Hz, 2H), 5.01 (s, 2H), 5.40 (d,
] =172 Hz, 1H), 5.67 (d, ] = 17.2H, 1H),-7.09 (dd, ] = 1.0 and 7.6 Hz, 1H), 7.14 (s, 1H),
25 7.54(dd,] =1.0and 8.6 Hz, 1H), 7.67 (dd, ] = 7.6 and 8.6 Hz, 1H); MS (ES) m/z 530
(M*+1).

(b) (95)-2-(dimethylamino)-9-ethyl-9-hydroxy-1-(2-methylpropyl)-1H,12H-
pyrano[3”,4™:6°,7'}indolizino[1’,2%:6,5]pyrido{4,3,2-de] quinazoline-10,13(9H, ISH)-dmne
hydrochloride

30 To a solution of (95)-9-acetoxy-2-{dimethylamino}-9-ethyl-1-(2-methylpropyl)-
1H,12H-pyrano[3”,4™:6",7 indolizino{1’,2":6,5]pyrido[4,3,2-de] quinazoline-



'H NMR (400 MHz) S (DMS0O-d6,120C) 0.96 (t, j = 7.4 Hz, 3H), 1.05 (d, J = 6.4 %gz, 6H), 1.77-1.87 (m,
3H), 2.13-2.21 (m, 2H), 2.19 (s, 3H), 4.69 (m, 2H), 5.45 (s, 2H), 30 5.50 (s, 2H), B.96%5 220, 6.98 (d, |
= 7.2 Hz, IH), 7.50 (d, j = 8.4 Hz,1H), 7.64 (dd, j = 7.2 and 8.4 Hz, IH),12.2 (brs,1H); MS (ES) m/z 533
(M++i). W@ 080685952 PCT/EP02/13216 -99 (b) PCT/EP02/13216
(9S)-9-ethyl-9-hydroxy-I-(3-methylbutyl)-2(3H)-thioxo-IH,12H- pyrano[3",4":6',7']indolizino
[1',2':6,5]pyrido[4,3,2-de] quinazoline-10,13 (9H,15H)dione To a solution of

(9S)-9-acetoxy-9- Ar63-methylbutyl)- -thigxo-1H,12H .

pyrano E’S‘Zf?%b,’ ?:i ﬁégﬁf’iﬁ%ﬁ%% %%g#ﬁg%ﬁ? %u%éazgﬁ%le(? 1‘811 §‘(]§1I-¥ fimg ﬁ)'emé) (63.1 mg,
0.12 mmol) inaplethiaral i3-hajhand 1ddediaxdarir(Gs tpiiwainatido gl Fycninsirhycissamséds0 1). The
mixture was glirred at ﬁg@ggggf;@df%g L. ﬂ&%%ﬁ%%m%%ﬁﬁ?gﬁﬁg greogwise to acidify

the reaction mixture and the mixture was stirred at room temperature r concentrated

under reducé@fidharegieraBR e b e vE YRt R demrersedRTd Barkdighd water.
The organic tayeenrascd@odacedikatbpresael tetdoleathpresside: whgpteiiddbywaspudifdsby column

cromatou B AR N 1101 e B Al O v

dissolved in dichlorometha ml) and methano evaporating. under
reduced pre@S@rEEiPE PA¥ERng precipitate was filtered and washed with cold methanol to give the
product (33.4 mg, 57%) as a yellow powder. 15 | H NMR (400 MHz) 8 (DMSO-d6, 99.6C) 0.89 (t, f =
7.2Hz, 3H), 1.02 (G NMRB @701 M) S BICDA)D, 75K, 6168 (A8 P61 =5735H 31D, 1678-H0 |H), 5.43 (d,

j =16.0 Hz, ) o ylh- ( H0d, j = 8.8 Hz,
. 7.64 (dd(%“fézs“’;*-#%%@?@%ﬁsﬁ%&‘fﬁ% ok R
Preparatfon 46(5%)81oB ssnldtotdl (BnEridihyiaBm)-THid%ed1 Lr5and 8.3 Hz, 1H); MS
pyrano[3",4" (BES)jinttalBA 14, D).6,5]pyrido[4,3,2-de]quinazoline-10,13(9H,15H)-dione This compound
was prepared from (20S)- 9-amino-7 (phenethylamino)camptothecin 20-acetate of Reference Example
5.5 according to a 25 manner analogous to those of Example 7.1 in two steps via compound (a). (a)
(9S)-9-acetoxy-9-ethyl-lI-phenethyl-2(3H)-thioxo-1H,12H-

Example 7.1

Preparation of (95)-9-ethyl-9-hydroxy-1-(3-methylbutyl}-2(3H)-thioxo-1H,12H-
‘15 pyrano[3”,4”:6’,7 lindolizino[1’,2%:6,5]pyrido[4,3,2-de]quinazoline-10,13(9H,15H)-dione

The preparation method comprises of the following two Steps via compound (a).

(a) (98)-9-acetoxy-9-ethyl-1-(3-methylbutyl)-2(3H)-thioxo-1H,12H-
pyrano[3”,4”:6’,7’lindolizino[1’,2’:6,5]pyrido[4,3,2-de]quinazoline-10,13(9H, 15H)-dione

(208)-9—amino~7~(3—metﬁyibuty]amino)camptothecin 20-acetate hydrochloride (378

20 mg, 0.67 mmol) of Reference Example 5.21 was suspended in dry dichloromethane (60
ml). N;N-diisopropylethylamine (333 1, 1.91 mmol), 4-(dimethylamino)pyridine (156
mg, 1.27mmol) and 1,1’-thiocarbonyl diimidazole (764 mg, 4.29 mmol) were added
successively and the mixture was stirred at 50°C for 6 hr. The reaction mixture was
quenched with aqueous NH,Cl solution and extracted with dichloromethane. The organic

25  layer was washed with brine, dried over MgSOy, and evaporated under reduced pressure.
The residue obtained was purified by column chromatography (dichloromethane/acetone
= 20/1) to give the product (257.5 mg, 72 %) as a yellow powder.

'H NMR (400 MHz) § (DMSO-dg, 120°C) 0.96 (t, ] = 7.4 Hz, 3H), 1.05 (d, ] = 6.4
Hz, 6H), 1.77-1.87 (m, 3H), 2.13-2.21 (m, 2H), 2.19 (s, 3H), 4.69 (m, 2H), 5.45 (s, 2H),
36 5.50 (s,2H), 6.96 (s, 1H), 6.98 (d, J = 7.2 Hz, 1H), 7.50 (d, ] = 8.4 Hz, 1H), 7.64 (dd, = 7.2
and 8.4 Hz, 1H), 12.2 (brs, 1H); MS (ES) m/z 533 (M +1).



pyrano[3",4":6,7'lindollzino [1;2":6,5]pyrido[4,3,2-de]quinazoline-10,13(9H,15H)-dione 'H NMR (400
MHz) 8 (CDCI3, 99.6C) 0.99 (t, j = 7.6 Hz, 311), 2.11-2.33 (m, 211),
2.24(s,3H),5.46(d,J=17.3Hz,1H),5.49(d,J=17.8Hz,1H),5.58 (d, J= 17.8 H7, 1H), 305.70(d, j=17.3
Hz, 1H), ®@G4ddyse= 3.3 and 5.3 Hz, 1H), 7.17 (s, IH), 7.20-7.42 (m, SPQt#dn6264 (m, 2H), 9.78
(brs,1H); MS (ES) m/z 567 (M++1). WO 03/045952 PCT/EP02113216 -100 (1)
(9S)-9-ethyl-9-hydroxy-l-phenethyl-2(3H)-thioxo-II-??l’ZH pyrano [ 3",4":6;7'] indolizino [ 1'2":6,5 ] pyrido

[4, 3,2-de] g line 10,4 15H)-di : \ 0 z 1SO-d6, 99.5C) 0.90 (t, j =
7.4Hz, 3H), 189 (m, 2H), 3.19 (t, J =8.2Hz, 4. , 2H), 5.36(d, j = 16.6 Hz, 111),5.44 (d, | =
Iy TR
16.6 Hz, 1H)mEs450 7}l indplizinal 117256.5 peride £:3.7-delguinapolined Q43 (FH SElieng 1) 7.33
(0,2H), 7.40 (d, j =8.0117, 111), 7.52 (d, f = 8.4 Hz, 11-1), 7.66 (dd, j = 7.6 and 8.4 Hz, IH); MS (ES) -
m/z 525[53(M++|)mb1§0n£§3 %%Mﬂi@ﬂ%@ﬁﬂr&%ﬁf@;ﬁf@ﬂﬁ?ﬁpxo-1H,12Hd
pyrano [3",4vwknb |Brdougoihddlis oekg|sh, M@W‘ shipngiohbis compoun
was preg)arlb éﬁﬁ)rg"l (@9%2:;3] ino-zﬁpg%e?géligy%ff aln(ﬁtothec' nﬁ&ace@?&%e&grence Example
5.14 accoroﬁng{tgi% manner%oné%us 0o c?é@ o] ékém%’fiemf@in “(T)ass?eps via gorr?b%und (@). 15 (a)
(9S)-9-Acetiydr2iat (B0 pEn BhX3kdibioacsildrkd 2t+o Pyt aarnpsta4it6 fat]do ialdiC] in
2":6,5]pyridQ[4,:3,2- uingzoline-10 E -dione 'H NMR (2 Hz) 8 92 (t,j=7.0
" Hz, 3H), O_%@ﬁﬁg@ %]% ?§z§e§d§°f‘§’§é]f%5(%“(‘?‘n3§%“i9§§’iﬂ§yﬁ %ﬁ%{ﬂ@%ﬁﬁﬁﬁ% 2.23 (s, 3H),
3.91-3.99 (#IRAD devgerebige far 2 b, Afrocomentmte i deunediadpepee) aobeinng H x 2),
?-7:)['6 : 82h( |i|'%si3hh9 w&bzlrﬁﬁdﬁelcﬂ-b'bh%eﬁhzﬁm&éﬁie@hﬁe 2a84vi0THEbr iR Ryer was
9S)-9-Ethyl-9-hydraxy-I-pentyls2(3H)-thioxo-1H,12 rang .
T R R e Phur e RN Bured brcolema 14 R (400MH) &
(DMSO-ds,droayogenkyj(dicthipremethinametianpb-750/ Hz 1@ H)te gve thegrude Bropuct, 72-1.98 (m,

4H), 4.63 (Rihhha SidsBRdidt dilHlororl @1z 3l i Pt L in&ifith SRl il dbtbe it AGRY (d, J = 7.6
Hz,1H), 7. 2§r§§bx!-y ; géx?d d iéJdEchGPPegs’ure, the resulting precipitate was filtered and washed with

cold methanol to give the product (33.4 mg, 57%) as a yellow powder.

15 'H NMR (400 MHz) § (DMSO-dg, 99.6°C) 0.89 (t, ] = 7.2Hz, 3H), 1.02 (d, ] = 6.4
Hz, 6H), 1.75-1.90 (m, 5H), 4.68 (m, 2H), 5.35 (d, ] = 16.0 Hz, 1H), 5.43 (d,] = 16.0 Hz,
1H), 5.48 (s, 2H), 6.13 (brs, 1H), 6.96 (d, ] = 8.0Hz, 1H), 7.27 (s, 1H), 7.50 (d, ] = 8.8 Hz,

'1H), 7.64 (dd, ] = 8.0 and 8.8 Hz, 1H), 12.24 (s, 1H); MS (ES) m/z 491 (M'+1).

20 Example 7.2

Preparation of (95)-9-ethyl-9-hydroxy-1-phenethyl-2(3H)-thioxo-1H,12H-
pyrano[3”,4”:6)7"}indolizino[172":6,5]pyrido[4,3,2-de] quinazoline-10,13(9H,15H)-dione

This compound was prepared from (20S)- 9-amino-7-
(phenethylamino)camptothecin 20-acetate of Reference Example 5.5 according to a
25 manner analogous to those of Example 7.1 in two steps via compound (a).

© (a) (95)-9-acetoxy-9-ethyl-1-phenethyl-2(3H)-thioxo-1H,12H-
pyrano[3”,47:6)7"Jindolizino[1)2":6,5]pyrido[4,3,2-de]quinazoline-10,13(9H, 15H)-dione

TH NMR (400 MHz) & (CDCJ;,99.6°C) 0.99 (t, ] = 7.6 He, 3H), 2.11-2.33 (m, 2H),
2.24 (s, 3H), 5.46 (d, J = 17.3 Hz, 1H), 549 (d, ] = 17.8 Hz, 1H), 5.58 (d, J = 17.8 Hz, 1H),
30 5.70(d,J =17.3 Hz, 1H), 6.81 (dd, ] = 3.3 and 5.3 Hz, 1H), 7.17 (5, 1H), 7.20-7.42 (m,
5H), 7.64-7.71 (m, 2H), 9.78 (brs, 1H); MS (ES) m/z 567 (M*+1).



1H), 7.63 (t, j = 7.6 Hz, 1H), 12.1 (brs, 1H); MS (PAB) m/z 491 (M++1). 30 May 2006 WO 03/045952
PCT/EP02/13216 -101- Example 8.1 Preparation of
(9S)-9-ethyl-9-hydroxy-I-(3-methylbutyl)-2-methylthio-IH,12H- pyrano [3",4":6',7'] indolizino |
1',2":6,5]mywriakoofide8:2-de] quinazoline-10,13 (9H,15H)-dione The prepaggtigrpigthagd comprises of the
following two steps via compound (a). 5 (a)

(9S)-9-acetoxy-9-ethyl-I-(3- methylbutyl) -2- methyltﬁﬂaoﬁH 12H pyrano[3 4".6',7'lindolizino

[1,2":6 5]pyr|g9 ?5(’7 8- &ﬁ}@lﬁ}%g :

(9S5)-9-Acetoxy-9-ethyl-1-(3- meth ox IH 12H rano [3",4".6',7"lindolizino
[1',26,5]pyriig {8 ﬂef&dlﬁé?gﬁﬁ’é’ ﬂ@zi ?W%@%ﬁ@qﬂgﬁzﬂ%@ed% disBi-digneple 7.1 (a)

was dlssolved in dry dichloromethane (10 ml) in a 10 sealed tube. N,N-diisopropylethylamine (124 p1,
0.71 mmol), ShaMBLAAGIEED SADMSED-JSIIBFADI. mmm&m@wmmam@re was

stirred at 50C, g)ﬁgzhﬁﬂg\fga@ ng mtrggeéj(&rjd_eﬁé%%geﬂgﬁ Ithﬁﬁ%ﬁﬁugf%?%§39 was purified

by column chromato raph dichloromethane/acetoné ve the produ mg, 94 %) as

a yellow po OB PRINR978 My 553 Eh) BBdm; 2 7742 &, 3H); 7_L3(§6Qd2 L &8Hz, 6H),

1.69-1.77 (n{,d2H=)= 81088, () 1152 2052834 Hm 1BhH)7 BeXUds] Sk QRQB(‘SPEHH% RS (1B5) 2k, 5.28 (s,
2H), 5.39 (d g5 }(s2 g 1H), 5.66 (d, j =17.2H,1H), 7.09 (m, 1H), 7.10 (s, 1H), 7.55 (dd, J = 1.0 and

8.6 Hz, 1H), 7 6 (dd,}=7.6 and 8.6 Hz, 114); MS (ES) m/z 547 (M++1). 20 (b)
(9S)-9-ethyl-9-hydroxy-I-(3-methylbutyl)-2-methylthio-1H,12H pyrano
[3",4":6',7'lindolizinoll',2":6,5]pyrido [4,3,2-de]quinazoline-10,13(9H,15H)-dione To a solution of
(9S)-9-acetoxy-9-ethyl-I-(3-methylbutyl)-2-methylthios 12:?12H pyrano[3",4":6',7'lindolizino[
.1',2":6,5]pyrido[4,3,2-de] quinazoline-10 13(9H%ﬁ¥]§ (43.0 mg, 0.08 mmol) in methanol (2 ml)

and 1,4-dioxane (2 was ,add ydrazine (2 The mlxture was stirred at room
' tempera’t‘hre for 2. 5%) %2?%%3)/ ﬁﬁ%ﬁﬁﬁrgﬁﬁ Hfﬂgﬁﬁﬁ FHaction mixture and
the mixture mﬁé&”ﬁﬁdmﬂd}xmpdﬂénkeﬂwﬁm[@EMWWEMMpmSSure, the

obtaining
This compound was prepared from (205)- 9-amino-7-(pentylamino)camptothecin

20-acetate of Reference Example 5.14 according to a manner analogous to those of
Example 7.1 in two steps via compound (a).

15 (a) (95)-9—Acetoxy‘~9—ethyl-1—pentyi—Z(SH)ftlﬁoxo-lH,IZH~
pyrano[3”4™:6’,7 lindolizino[1°,2":6,5]pyrido[4,3,2-de] quinazoline-10,13(9H,15H)-dione

- H NMR (270MHz) 8 (CDCl) 0.92 (t, ] = 7.0 Hz, 3H), 0.99 (t, ] = 7.3 Hz, 3H), 1.29-
1.58 (m, 4H), 1.58-1.93 (m, 2H), 2.05-2.38 (m, 2H), 2.23 (s, 3H), 3.91-3.99 (m, 1H), 4.78-
4.88 (m, 1H), 5.29-5.56 (m, 2H), 5.41 and 5.68 (d, ] = 17.3 Hz, 1H x 2), 6.71-6.82 (m, 1H),
20 7.15 (s, 1H), 7.57-7.72 (m, 2H), 9.84-10.05 (m, 1H).

(b) (95)-9-Ethyl-9-hydroxy-1-pentyl-2(3H)-thioxo-1H,12H-
pyrano[3”,4™:6",7]indolizino{1',2":6,5]pyrido[4,3,2-de] quinazoline-10,13(9H,15H)-dione

'H NMR (400MHz) § (DMSO-ds, 120°C) 0.90 (t, ] = 7.4 Hz, 3H), 0.92 (¢, ] = 7.0 Hz,
3H), 1.32-1.50 (m, 4H), 1.72-1.98 (m, 4H), 4.63 (br, 2H), 5.34 and 5.43 (d, ] = 16.0 Hz, 1H
25 x2),544 (s, 2H), 6.00 (br, 1H), 6.97 (d, ] = 7.6 Hz, 1), 7.28 (s, 1H), 749 (d,] = 7.6 Hz,
1H), 7.63 (t,] = 7.6 Hz, 1H), 12.1 (brs, 1H); MS (FAB) m/z 491 (M'+1).



residue was partitioned between dichloromethane and water. The organic Iayer%a& coi&?gtrated
under reduced pressure. The residue was purified by column 30 chromatography
(dichloromethane/methanol = 100/1) to give the product (33.2 mg, 84 96) as an orange powder. WO
03/0459%0P@F#HRR02/13216 -102 'H NMR (270 MHz) S (DMSO-d6) 0.8#1{trbzi323¢Hz, 3H), 1.02 (d, J
= 6.3 Hz, 6H), 1.69-1.90 (m, 5H), 2.57 (s, 3H), 4.06 (m, 2H), 5.41 (brs, 4H), 6.51(brs,1H), 6.85 (dd, j =
1.0 and 7.6 Hz, IH), 7.20 (s, 111), 7.47 (dd, J = I.8%rid 8.4 Hz, 1H), 7.65 (dd, j = 7.6 and 8.4 Hz, IH);
MS (ES) m/z 505 (M++1). 5 Example 8.2 Pre ion 9
(9S)-9-ethyl-2-ethyltbio-9-hydroxy-I-(3-methylbutyl)-1H,12H- pyrano[3",4":67"]indolizino [1

oL By ég £ tﬁ; btk 1308 A)B SN EHOARR RiEAAIR rom

(9S)-9-acetoxy-9 )
2(3H)- th.oxaﬂwq@l%’ﬁa?‘ igoridabhinside bhé Sinadsprdine-10,13(9H,15H)-dione

de]quinazoline-10,13(9H,15H)- dlone of Example 7.1 (a) and ethyl iodide according to a manner
analogous E&xﬂm@ew@w@é Diwprives siths fabovonswentepa yidapmpound (a).
(9S)-9-acetoxy-9-ethyl-2-ethylthio-I-(3-methylbutyl)-1H,12H pyrano

[3",4":6'5 7|l (hDiropcaroxs Siimidbid; etudinuin h2aietrlithi8 IGH2ESH) -dione 15 'H NMR (270

MHz) S (CB} # iz, = . 54-1.75 (
2H)Zl 86 (mgﬁc;;ﬁ?osﬁjzi’ Zl“%m 2H)n2%f?%ﬁ%%d_i) %i;&q%}l&‘géh%i éﬁ)(aﬁgﬁrﬁm%&) 5.26 (s, ™

2H), 5.39 (d, j— 4 (@lel], 5% 9,and 7.6 H7, 1H), 7.09 (s, 1H),
69?9)2 Sﬁ&& 5@@1)(91 l’}%be q8e Hz, flli MS (ES m/z 5531_(|v|++1) 20 (b)
nc}gtne

7.52(dd, j= nd 8.6 Hz,
(69)-5-cinyPEMY tmo%yaﬁeimbl RIS AR M T
1,26 5]py(t9§{h§,2—ﬁi@iﬂm&ﬁ2ﬁlﬂi&nﬂﬂéﬁl(@iﬁﬂﬂﬂ)sm ufﬂNMﬁxI@ﬁcﬁxMhﬁZa)eﬁ(ﬁMﬁ@adG) 0.87(t,]
=7.3Hz, 3 Z, 6 36 (t 3 1 , ] = 7.3 Hz,
oH),4.08 (rﬁe‘)‘i‘?ﬁﬁ é"@g%ﬁﬁ %"Wi‘g@‘]ﬂ?ﬁ‘}“ @84( = ﬂ%)"%‘@ e‘f@l@‘%ﬁ%ﬁ (s, 1H), 7.45
(d,j=8.6 Hzﬁ?ﬂ'ﬁxhbﬂ) Weﬁéadﬂdd&mc?sﬁw&l}thﬁcﬁh&nﬂd)td%ﬁs(ﬁ&)&&dﬂﬁi@fﬂﬂ%ﬂm&er

concentrated under reduced pressure, the residue obtained was purified by column

chromatography (dichloromethane/acetone = 20/1) to give the product (184 mg, 94 %) as

a yellow powder. |

15 'H NMR (270 MHz) § (CDCls) 0.96 (4, ] = 7.4 Hz, 3H), 1.06 (d,] = 6.6 Hz, 6H),
1.69-1.77 (m, 2H), 1.88 (m, 1H), 2.06-2.34 (m, 2H), 2.21 (s, 3H), 2.61 (s, 3H), 4.05 (m,
2H), 5.28 (s, 2H), 5.39 (d, ] = 17.2 Hz, 1H), 5.66 (d, ] = 17.2H, 1H), 7.09 (m, 1H), 7.10 (s,
1H), 7.55 (dd, J = 1.0 and 8.6 Hz, 1H), 7.65 (dd, ] = 7.6 and 8.6 Hz, 1H); MS (¥S) m/z 547
(M*+1).

20 (b) (95)-9-ethyl-9-hydroxy-1-(3-methylbutyl)-2-methylthio-1H,12H-
pyrano[3”,47:6’,7’Jindolizino{1°,2":6,5] pyrido[4,3,2-de] quinazoline-10,13(9H,15H)-dione

To a solution of (95)-9-acetoxy-9-ethyl-1-(3-methylbutyl)-2-methylthio-1H,12H-
pyrano[3”,47:6’,7’ ]indolizino[1’,2":6,5] pyrido[4,3,2-de] quinazoline-10,13(9H, 15H)-dione
(43.0 mg, 0.08 mmol) in methano! (2 ml) and 1,4-dioxane (2 ml) was added anhydrous

25 hydrazine (200 pl). The mixture was stirred at room temperature for 2.5 hr. 10% HCl in
methanol was added dropwise to acidify the reaction mixture and the mixture was stirred
at room temperature for 2 hr. After concentrated under reduced pressure, the obtaining
residue was partitioned between dichloromethane and water. The organic layer was
concentrated under reduced pressure. The residue was purified by column

30  chromatography (dichloromethane/methanol = 100/1) to give the product (33.2 mg, 84 %)
as an orange powder.



30 May 2006 WO 03/045952 PCTIEP02/13216 -103- Example 9 Preparation of
(9S)-2-(butylamino)-9-ethyl-9-hydroxy-I-(3-methylbutyl)-1H,12H-
pyrano[3",4":6',7'lindolizinoll',2":6,5]pyrido[4,3,2-de] quinazoline-10,13(9H,15H)-dione hydrochloride 5
The prepadosssysathod comprises of the following three steps via compeypgs:ahand (b). (a)
(9S)-9-acetoxy--9-ethyl-I-(3-methylbutyl)-2-methylsulfinyl-1H,12H- pyrano[3",4":6',7"]indolizino
[1',2":6,5]pyrido[4,3,2-de]quinazoline-10,13(9H,15H{4tione To a solution of

(9S)-9-acetoxy-9+eth I-I-(i’:-m%;%yébut [)-2-methylthio-1H,12H- pyrano [3",4": 1:],lndolrzrno [1'26,5]
pyrido [4,3, 2-de] , Sﬂf}iﬁhﬂﬁ?e( ’110“(1§ ﬁI?n%JHé) 3}§2n§ﬂr16l)_‘é Bk 8.1 (@) in
dichIorometllfme(ﬂ(mt))l,aﬁd)m&me@em)rﬁamt)xwaﬁﬁd@e(ﬂtﬁrﬁ&m @D ks, mAyaEess(Q18, ;. The mixture

was stirred atdggmtgﬁrpe@ u;ezof g @fog geg%g%e trat(eg &rpﬂei}[ﬁdyggg rgssyréeanl{'ie obtaining

residue was purified by col umn chro Sromethaneladeton /1) to give the product
(6.4 mg, 46 b s TS HESS Mie P02 SV NMR (270 MHz) 8 (CDC13) 0.98 (t, j = 7.6 Hz, 3H), 1.05 (d,
j=6.6 Hz, 6H), 1.71-1.92 (m, 3H), 2.09-2.31 (m, 2H), 2.22 (s, 3H), 3.09 (s, 3H), 3.77-4.36 (m, 2H),
5.27 (s, 2H), 5.39 (d, j = 17.2 Hz, 1H), 5.66 (d, j = 17.2H, 1H), 7.11 (s, 1H), 7.30 (m, 111), 7.73 (m,
2H); MS (ES) m/z 563 (M++1). (b) (9S)-9-acetoxy-2-(butylamino)-9-ethyl-I-(3-methylbutyl)-1H,12H 20
pyrano[3",4":6',7"lindolizino[1',2":6,5]pyrido[4, 3 ageitpfidazoline-10,13(9H,15H)-dione To a solution of
(9S)-9-acetoxy-9-ethyl-I-(3-methylbutyl)-2-methylsulfinyl-1H,12H- pyrano[3",4":6',7']indolizino
[1',2':6,5]pyrido[@&M@lhﬁ?ﬁbﬁ%@Wﬂﬁd@h&ﬁﬁM{Mem@mmﬁdﬂﬂﬂ dioxane (1.0 nil)
was added nspuhy 3@&30% 13,5 1HH5 AR AR RIS R R i9n Bt aRsie then stirred

at room temperature for days 25 After concentrated under reduced pressure the obtaining residue
-was purified by oﬂ]g{gg rgm %?f 21oNa - “%) gﬁ% ﬁ;lﬁ( he product (5.4
mg, 83 %) as a eIIownp}owder %le 270 MH ? ?%ﬁl 1.06 %51 40-1.69 (m,
611) 1 @1 (% ~thioxo-1H, }.2H*PYI‘QHO 3”,4” 6’ 7’ 011?2110[1 2’ 6 SJPYHdO
de]quinazoline-10,13(9H,15H)-dione of Example 7.1 (a) and ethyl IGdIdE accordmg toa
manner analogous to those of Example 8.1 in two steps via compound (a).

(a) (95)-9-acetoxy-9-ethyl-2-ethylthio-1-(3-methylbutyl)-1H,12H-
pyrano [3”,4”:6;7’}indolizino[1;2’:6,5}pyrido [4,3,2-de]quinazoline-10,13(9H, 15H)-dione

15 'HNMR (270 MHz) § (CDCls) 0.96 (t, ] = 7.5 Hz, 3H), 1.06 (d, ] = 6.6 Hz, 6H), 1.43 (t, ]
= 7.3 Hz, 3H), 1.64-1.75 (m, 2H), 1.86 (m, 1H), 2.03-2.34 (m, 2H), 2.21 (s, 3H), 3.22 (q, ]
= 7.3 Hz, 2H), 4.01 (m, 2H), 5.26 (s, 2H), 5.39 (d, ] = 17.2 Hz, 1H), 5.66 (d, ] = 17.2H,
1H), 7.04 (dd, ] = 1.0 and 7.6 Hz, 1H), 7.09 (s, 1H), 7.52 (44, ] = 1.0 and 8.6 Hz, 1H), 7.63
(dd, J = 7.6 and 8.6 Hz, 1H); MS (ES) m/z 561 (M*+1).

20 (b) (95)-9-ethyl-2-ethylthio-9-hydroxy-1-(3-methylbutyl)-1H,12H-
pyrano[3”,4”:677’lindolizino{1’2:6,5]pyrido[4,3,2-de]quinazoline-10,13(9H,15H)-dione

"H NMR (270 MHz) 8 (DMSO-ds) 0.87 (t, ] = 7.3 Hz, 3H), 1.01 (d, ] = 5.9 Hz, 6H),
1.36 (t,] = 7.3 Hz, 3H), 1.68-1.91 (m, 5H), 3.19 {q, ] = 7.3 Hz, 2H),4.01 (m, 2H), 5.36 (s,
2H), 541 (s, 2H), 6.50 {(brs, 1H), 6.95 (d, ] = 7.6 Hz, 1H), 7.20 (s, 1H), 745 (d, ] = 8.6 Hz,
25 1H),7.63 (dd, ] = 7.6 and 8.6 Hz, 1H); MS (ES) m/z 519 (M*+1).



1H), 2.10-2.29 (m, 2H), 2.21 (s, 3H), 3.49 (m, 2H), 3.79 (m, 2H), 4.34 (m, 1H), SR?Mm 2%862H), 5.39
(d, j=17.2 Hz, 1H), 5.66 (d, j =17.2H,1H), 6.94 (m, 1H), 7.09 (s, 1H), 7.38 (m, 1H), 5 (m, 1H); MS
(ES) m/z 572 (M++1). 30 May 2006 WO 03/045952 PCT/EP02/13216 -104- W

(9S)-2-(baitylewninesz 9-ethyl-9-hydroxy-I-(3-methylbutyl)-1H,12H pyrano p8“pAie6273imndolizino
[1',2":6,5]pyrido [4,3,2-de] quinazoline-10,13 (9H,15H)-dione hydrochloride To a solution of
(9S)-9-acetoxy-2-butylamino-9-ethyl-I-(3-methylbuly§-1H,12H- 5
pyrano[3",4“:6',7']indo|izino[|',2':6,5]pyrido[4,3,%%3}%@20”%-10,13(9H,15H)-dione (5.4 mg, 0.01
mmol) in methanol (2 ml) was added anhydrous hydrazine (100 p1). The mixture was stirred at room

temperature 05 2t AG3 oL ealiamIn e Ianal wes, Added dropuiasin, aaidi thpeaction

mixture and the mixture was stirred at'room temperatur ter concéntrated under reduced
pressure, tHyEselhidg foditindaizmald’ it mideddSricks grinsaclinenithl Sy BA a0y iens/
(water/methanol = 1/0 - 1/2) to give the produg¢ifg:Bisame56 %) as a yellow powder. 'H NMR (270
MHz) S (DMSO-d6) 0.87 (t,j = 7.4 Hz, 3H), 0.94 (t,j = 7.3 Hz, 3H), 0.97 (d, J = 6.3Hz, 6H),1.29-1.45

(M, 2H)51.58:d iR epbmaidl dle §dg/(BfL1), 541 (s,
2HD, 647 (o, TEE T (00 1D e Lo T b o On 20, 3 3T (e ahy, 7o) = 7.

and 8.2 Hz (M5 LE Sk A30. 1 (M Ln FbEDllowing ampeslisate pharmaceutical
preparations contaiping a_hexacyclic compound of the present invention i.e. )

(05).5-etny IS RN I TS S R ORE N LB E) o  4,3,2-ce)
quinazoline- 10,13(9H,15H)-dione (Compound B) Example A. Tablet formulation The following tablets

maybe prepared \2cOHHaRRHE N ts T frgredd idnmtanhatyb ohipeititde tHiaR-(1) 5 25 100
anhydrous {9€i08¢3133:8.7 3mdolizino[1’,2":6,5]pyrido[4,3,2-de]quinazoline- 10,13 (9H,15H)-dione

10 (13.4mg, 0.03 mmol) of Example 8.1 (a) in dichloromethane(1 ml) and methanol (0.2 ml)
was added 0.25M OXONE in water (0.6 ml). The mixture was stirred at room temperature
for 6 hr. After concentrated under reduced pressure, the obtaining residue was purified by
column chromatography (dichloromethane/acetone = 5/1) to give the product (6.4 mg, 46
%} as a yellow powder.

15 "H NMR (270 MHz) 8 (CDCls) 0.98 (t, ] = 7.6 Hz, 3H), 1.05 (d, ] = 6.6 Hz, 6H),
1.71-1.92 (m, 3H), 2.09-2.31 (m, 2H), 2.22 (s, 3H), 3.09 (s, 3H), 3.77-4.36 (m, 2H), 5.27 (s,
2H), 5.39 (d, ] = 17.2 Hz, 1H), 5.66 (d, ] = 17.2H, 1H), 7.11 (s, 1H), 7.30 {m, 1H), 7.73 (m,
2H); MS (ES) m/z 563 (M*+1).

(b) (95)-9-acetoxy-2-(butylamino)-9-ethyl-1-(3-methylbutyl)-1H,12H-

20 pyrano[3”,4™:6,7 lindolizino[1’,2’:6,5]pyrido[4,3,2-de]quinazoline- 10,13(9H,15H)-dione

To a solution of (95)-9-acetoxy-9-ethyl-1-(3-methylbutyl)-2-methylsulfinyl- 1H,12H-

pyrano[3”,4™:6,7 lindolizino[1’,2":6,5] pyrido[4,3,2-de]quinazoline-10,13(9H,15H)-dione
(6.4 mg, 0.01 mimol) in 1,4-dioxane (1.0 ml) was added n-butylamine (30 pl, 0.3 mmol), |
The mixture was stirred at 100°C for 5 hr, and then stirred at room temperature for 2 days.

25 After concentrated under reduced pressure, the obtaining residue was purified by column
chromatography (dichloromethane/acetone = 10/1} to give the product (5.4 mg, 83 %) asa
yellow powder.

"H NMR (270 MHz) 8 (CDCls) 0.91-1.06 (1, 12H), 1.40-1.69 (m, 6H), 1.81 (m,
1H), 2.10-2.29 {m, 2H), 2.21 (s, 3H), 3.49 (m, 2H), 3.79 (m, 2H), 4.34 (m, 1H), 5.25 (m,
30 2H), 5.39 (d, ] = 17.2 Hz, 1H), 5.66 (d, ] = 17.2H, 1H), 6.94 (m, 1H), 7.09 (s, 1H), 7.38 (m,
1H), 7.56 (m, 1H); MS (ES) mv/z 572 (M™+1).



croscarmellose 6 6 8 povidone K30 55 6 magnesium stearate 1 1 1 Total wei%tﬁza%%ﬁﬁwo 30
May 2006 WO 031045952 PCT/EP02/13216 -105- Example B: Capsule formulation tterlocking
gelatin capsules each containing the following ingredients were manufactured in a known manner:

IngrediertY htj/é4138tle Compound of formula (1) 5 25 100 anhydrous BECTHRRI 20283 35
croscarmellose 6 6 8 povidone K3055 6 magne_s%ql_stearaté 11 Total weight 120 120 150 5
Example C: Injection solution The following solution maybe prepared by methods known in the art.

Ingredients Mp/misavipatiichehépomudyid)Lbdask iz veesabdibRymariaethin 20-50 mg Soy oil 1.5
mg Water G5, 1110 MR, 2008, ) PRS0 £GTIEROZAIZLE 4085 GHAS.dione

hydrochloride

To a solution of {9S)-9-acetoxy-2-butylamino-9-ethyl-1-(3-methylbutyl)-1H,12H-

5 pyrano[3”,4™:6,7 lindolizino[1’,2":6,5] pyrido[4,3,2-de]quinazoline-10,13(9H,15H)-dione
(5.4 mg, 0.01 mmol) in methanol (2 ml) was added anhydrous hydrazine (100 pl). The
mixture was stirred at room temperature for 2 hr. 10% HCl solution in methanol was
added dropwise to acidify the reaction mixture and the mixture was stirred at room
temperature for 2 hr, After concentrated under reduced pressure, the obtaining residue was

10 purified by reversed phase column chromatography (water/methanol = 1/0 — 1/2) to give
the product (2.8 mg, 56 %) as a yellow powder. '

"H NMR (270 MHz) § (DMSO-ds) 0.87 (t, ] = 7.4 Hz, 3H), 0.94 (t, ] = 7.3 Hz, 3H),
0.97 (d, ] = 6.3Hz, 6H), 1.29-1.45 (m, 2H), 1.55-1.65 (m, 4H), 1.72-1.92 (m, 3H), 3.28-3.41
(m, 2H), 4.01 (m, 2H), 5.38 (s, 2H), 5.41 (s, 2H), 6.47 (s, 1H), 6.71 (dd, J = 1.0 and 7.6 Hz,
15 1H), 6.99 (m, 2H), 7.21 (m, 2H), 7.51 (dd, ] = 7.6 and 8.2 Hz, 1H); MS (ES) m/z 530
(M*+1).

The following Examples illustrate pharmaceutical preparations containing a
hexacyclic compound of the present invention i.e. (95)-9-ethyl-9-hydroxy-1-pentyl-
20 1H,12H-pyrano[3”,4™:6’,7 Jindolizino[1’,2":6,5]pyrido[4,3,2-de] quinazoline-
10,13(9H,15H)-dione (Compound B)

" Example A: Tablet formulation

The following tablets may be prepared by conventional methods:

Ingredient mg/tablet
Compound of formula (1) 5 25 100
anhydrous lactose 103 8 35
croscarmellose 6 6 - 8
povidone K30 5 5 6
magnesium stearate 1 1 i
Total weight 120 120 150




1. A hexacyclic compound of formula [1],z RO N R/NO 95[1]OH O whereig@l\%&(zX)-N(R)-
or N=C(R)-N(R1)-; R'is hydrogen; (CI-CIO) alkyl, optionally substituted with one to thiree moieties
independently 10 selected from the group consisting of (CI-C5) alkoxy, hydroxy, halogen, amino,
mono-(CY8%y/&#f8famino, di-(CI-C5) alkylamino and (C3-C7) cycloalkyRGE@tarseyelic ring and aryl in
which the aryl ring is optionally substituted with 0.”1%%9 three moieties independently selected from the
group consisting of hydroxy, alkoxy, halogen, aming, mono-(CI-C5) alkylamino and 1s di-(CI-C5)
alkylamino; R2 is hydrogen; amino;.(CI-C5) alkyl, (CI-C5) alkoxy, (C1-C5) alkylthio, mono- (CI-C5)
alkylamino, di-(CI-C5) alkylamino optionally substituted with one to three moieties independently

selected from the group consisting of & lsGie k. alkpente BYGEaXMifIRIogen, amino, (C3-C7) cycloalkyl,
heterocyclic ring or 20 aryl in which the aryl ring Is optionally substituted with one to three moieties

independently selgeiagiisy R QA NG AL IGHER Al TIpO, mono-(CI-CH)
alkylamino or di-(CI-C5), alkyJamino; R3 and R4 are indépendently Rydtogen, halogen or (CI-C5) alkyl;

X is oxygen BB e Tically acceptable salts thereof. 2. The compound according to
claim 1, wherein "'Vi position-9-of -the-competng-of-the-formuta [1] is S
configuration. 30|May 2006 & mg
Compound of formula (1) 5 25 100
anhydrous lactose 103 83 35
croscarmellose 6 6 8
povidone K30 5 5 6
magnesium stearate I 1 1
Total weight 120 120 150
5
Example C: Injection solution

The following solution may be prepared by methods known in the art:

Ingredients Mg/ml
Compound of formula (1) 1 mg
Glycerol 10-50 mg
Lecthin 20-50 mg
Soy oil 1.5mg
Water g.s. ml

10



WO 03/045952 PCT/EP02/13216 -107- 3. The compound according to claim 1 Qoge
represented by formula [ IA], HNAN'R RgN R'I N 9 [1A] OH 0 wherein Xis oxygen %id Rn, R3 and
R4 are as defined in claim 1 and pharmaceutically acceptable salts thereof. 5 4. The compound
according@a®Efes3d, wherein R' is hydrogen; or (CI-C8) alkyl optionallysufestitatedswith one or three
moieties independently selected from the group @ S|st|ng of (CI-C3) alkoxy, hydroxy, halogen,
amino, mono-(CI-C3) alkylamino, di-(C1-C3) alkylarino, (C3-C7) cycloalkyl, a 10 heterocyclic ring
and aryl in which the aryl ring is optionally substituted with one to three moieties independently
selected from the group consisting of hydroxy, Mﬁﬁand halogen; and R3 and R4 are hydrogen. 5.
The compound according to claim 4, wherein R1 is (CI-C8) alkyl, phenyl-(CI-C8) 15 alkyl,
heterocycle-(CI-C8) alkyl, alkoxyphenyl(CI-C8)allcyl or halogenphenyl(C1- C8)alkyl. 6. The compound
according to claim 5, wherein R' is methyl, ethyl, n-propyl,I- methylethyl, n-butyl, 1,I-dimethylethyl,
2-methylpropyl, 2,2-dimethylpropyl, n- pentyl, 3-methylbutyl, 2- n-hexyl, 3,3-dimethylbutyl, n-heptyl,
n-octyl, benzyl, 20 phenethyl, 2- (dlmeth%/Iamlno)ethyI 2-(4-morpholino)ethyl, 3 (dimethylamino)propyl,
2-(pyridin- 21yl)e1=ﬁ§4 ’E-C(E}‘ﬁ Wﬂﬂrﬂéthoxyphenyl)ethyl 2-(4-chlorophenyl)ethyl,
2-(4-fluorophenyl)ethyl or 3- phenylpropyl 7. The compound according to any of claims 3 to 6 selected
from the group consisting Z

5
wherein
Z is ~-NH-C(=X)-N(RH- or ~N=C(RH)-N({RY~;
Rlis hydrogen;
(CI1-C10) alkyl, optionally substituted with one to three moieties independently
10 selected from the group consisting of (C1-C5) alkoxy, hydroxy, halogen,

amino, mono-(C1-C5) alkylamino, di-(C1-C5) alkylamino and (C3-C7)
cycloalkyl, a heterocyclic ring and aryl in which the aryl ring is optionally
substituted with one to three moieties independently selected from the group
consisting of hydroxy, alkoxy, halogen, amino, mono-(C1-C5) alkylamino and
15 di-{C1-C5) atkylamino;
R? is hydrogen; amino; (C1-C5) alkyl, (C1-C5) alkoxy, (Cl C5) alkylthio, mono-
(C1-Cs) alkylamino, di-(C1-C5) alkylamino optionally substituted with one to
three moieties independently selected from the group consisting of (C1-C5)
alkoxy, hydroxy, halogen, amino, (C3-C7) cycloalkyl, heterocyclic ring or
20 aryl in which the aryl ring is optionally substituted with one to three moieties
independently selected from the group consisting of hydroxy, (C1-C5) alkoxy,
amino, mono-{C1-C5) alkylamino or di-(C1-C5) alkylamino;
R’ and R* are independently hydrogen, halogen or (C1-C5) alkyl
X is oxygen or sulfur;
25 and pharmaceutically acceptable salts thereof.

2. The compound according to claim 1, wherein the stereochemistry of position 9 of
the compound of the formula [1] is § configuration.



25 of 30 May 2006 WO 03/045952 PCT/EP02/13216 -108- a) (98)-1-butyl-9-e}_ri1\gl-9-r;:‘}/éi| % y-IH,12H
pyrano [3",4":6',7"] indolizino [ I',2":6,5 ] pyrido [4,3,2-de] quinazoline- 2,10,13(3H, Mi §’ lone; b)
(9S)-9-ethyl-9-hydroxy-I-[2-(4-morpholino)ethyl]-1H,12H 5
pyrano[3W&'wiagintiolizino[1',2":6,5)pyrido[4,3,2-de]quinazoline- 2,10,1 8384, 153k)-trione
hydrochloride; c) (9S)-1-[3-(dimethylamino)propyl]-9-ethyl-9-hydroxy-1H,12H-
pyrano[3",4":6',7'lindolizino[l',2":6,5]pyrido [4,3,2-défaﬂinazoline- 2,10,13(3H,9H,15H)-trione
hydrochioridg: 10, (3SR RSO AR DYCARRIF F T (14,
indolizino[1',2":6,5]pyrido [4,3,2-de]quinazoline- 2,10,13(3H,9H,15H)-trione; e)
(9S)-9-ethyl-9-hydroxy-I-[2-(pyridin-2-yl)ethyl]-1H,12H- pyrano [3",4":6',7'] indolizino [ 1',2":6,5] pyrido
[4,3,2-de] quinazoline- 15 2,10,13(3H,9H,15H)ttriong hydrochloride; O

mi'm%',r] indolizino [ 1',2":6, 5]pyrido [4,3,2-de]
-eth I-9-h)6droxy-l-propyl-lH,12H 20

(9S)-9-ethyl-I-heptyl-9-hydroxy-1H,12H pyr
quinazoline- 2,10,13(3H,9H,15H)-triongs. g) (BS)-9
pyrano[3",4":6',7']indo|izino[|',2':6,5]pyrido-deJui l|zojine- 2,10,13(3H,9H,15H)-trione; h)
(95)-9-ethyl-9-hydroxy-I-[2-(pyndin-3-yhyethylAm, 12t Ryrang 3",4".6',7'lindolizino
[1',2":6,5]pyrido[4,3,2-de] quinazoline- 2,10,13(3H,9H,18Hrioke hydrochloride; 25 i)
(9S)-9-ethyl-9-hydroxy-I-(3-phenylpropyl)-1H,12H pyrago 38/ :6',7' ] indolizino [ 1',2":6, 5]pyrido [4,
3,2-de] quinazoline- 2,10,13(3H,9H,15H)-trione;[1A] OH ©

wherein X is oxygen and R, R® and R* are as defined in claim 1 and pharmaceutically
acceptable salts thereof.

5 4.  The compound according to claim 3, wherein

R' is hydrogen; or
(C1-C8) alkyl optionally substituted with one or three moieties independently
selected from the group consisting of (C1-C3) alkoxy, hydroxy, halogen, amino,
mono-(C1-C3) alkylamino, di-(C1-C3) alkylamino, (C3-C7) cycloalkyl, a

10 heterocyclic ring and aryl in which the aryl ring is optionally substituted with one

to three moieties independently selected from the group consisting of hydroxy,
alkoxy and halogen; and

R®and R* are hydrogen.

5. The compound according to claim 4, wherein R' is (C1-C8) alkyl, phenyi-(C1-C8)
15 alkyl, heterocycle-(C1-C8) alkyl, alkoxyphenyl(C1-C8)alkyl or halogenphenyl(C1-
C8)alkyl.

6.  The compound according to claim 5, wherein R is methyl, ethyl, n-propy}, 1-
methylethyl, n-butyl, 1,1-dimethylethyl, 2-methylpropyl, 2,2-dimethylpropyl, n-
pentyl, 3-methylbutyl, 2- n-hexyl, 3,3-dimethylbutyl, n-heptyl, n-octyl, benzyl,

20 phenethyl, 2-(dimethylamino)ethyl, 2-(4-morpholino)ethyl, 3-
(dimethylamino)propyl, 2-(pyridin-2-yl)ethyl, 2-(pyridin-3-yl)ethyl, 2-(4-
methoxyphenyl)ethyl, 2-(4-chlorophenyl)ethyl, 2-(4-fluorophenyl)ethyl or 3-
phenylpropyl

7.  The compound according to any of claims 3 to 6 selected from the group consisting
25 of:



1) (9S)-9-ethyl-9-hydroxy-1-(2-methylpropyl)-1H,12H- pyrano[3",4":6',7']indo|izin%0 May 2006
[1',2":6,5]pyrido[4,3,2-de] quinazoline- 30 2,10,13(3H,9H,15H)-trione; k) Y
(9S)-9-ethyl-I-hexyl-9-hydroxy-I1H,12H- pyrano[3",4":6',7']indolizino[ 1',2":6,5)pyrido [4,3,2-de]
quinazolwe B/143%3(3H,9H,15H)-trione; 30 May 2006 WO 031045952 RG/EM#RO2E3216 - 109 1)
(9S)-9-ethyl-9-hydroxy-I-pentyl-1H,12H pyrano [ 3",4":6', 7' | i ndolizino [ 1', 2":6, 5 ] pyrido [4,
3,2-de]quinazoline- 2,10,13 (3H, 9H,15 H)-trione; —n})OS B

(9S)-9-ethyl-9-hydrw-t@{ﬂw%@wﬁg%@gﬁgrm&gﬁ 5

pyrano[3",4":6',7'lindolizino[1',2"; if\'}p%{ 1dQ[4,3,2 ,;lgdinazo.line- 2,10,13 (3H,9H,15H)-trione; n)
(9S)-1-benzyl-9-ethyI-oPIBRY -4 1 12 lipAgkane L3k e yrideldondifel QunsediBe pyrido [4,3,2-de |
quinazoline- 2,10,13 (3HIOH 3 3H pH|sié)-bhoa};(9S)-9-ethyl-9-hydroxy-I-(3-methyleutyl)-1H,12H pyrano
[ 3",4":6',7" indolizino [ 1',2":6,5 ] pyrido [4,3,2-de] quinazoline- 2,10,13(3H,9H,15H)-trione; p)

(95)-1,9[_0'iethyl-9-hwr@ﬂ%%@tbnwmﬁ'[ﬂ'(@ﬂmm%mw;ﬁ;ﬁ@{pyrido [4,3,2-de]
?;ér;?f-?ég(i-gfﬁoig;)ﬁi%%%% jgg:})h%}?g%g}%?l’%o ePIRmaARpfelaireslingizinor1 26,5]pyrido
[4,3,2-de] quinazoline- 21001 3 k3o BHenédydroyhloride;
[(39)/?;. ngo F?fh )A/fl":IG[',ZY (]?n%%ﬁggnﬁg [T-?%ﬁg%é)%%g ﬁ@?‘g é%ﬁ%g%%%hgé}ﬁ?f 5}’ 1 y{éﬁ% H,15H)-trione; S)
(9S)-9-ethyl-9-hydroxy BYERnaBihé etk ljaralizimg[1°,2":6,5] pyrido[4,3,2-de]quinazoline-
2,10,13(3H,9H,15H)-trione hydrochloride;
10 " d) (95)-9-ethyl-9-hydroxy-1-phenetyl-1H,12H-

© pyrano{3”,4™:6,7 jindolizino[1’,2":6,5]pyrido[4,3,2-de]quinazoline-
2,10,13(3H,9H,15H)-trione;

e) (98)-9-ethyl-9-hydroxy-1-[2-(pyridin-2-yl)ethyl]-1H,12H-

_ pyrano[3”,4":6’,7’]incfblizino[l’,Z’:G,S]pyrido[4,3,2-de]quinazoline-
15 2,10,13(3H,9H,15H )-trione hydrochloride;

f) (95)-9-ethyl-1-heptyl-9-hydroxy-1H,12H-
pyrano|3”,4™:6’,7'|indolizino[1’,2°:6,5]pyrido{4,3,2-de}quinazoline-
2,10,13(3H,9H, 15H)-trione; -

- g) (98)-9-ethy1—9~hydro:;;r—l-propylvlﬂ,IZH—

20 pyrano|3”,4":6",7 Jindolizino[1’,2":6,5)pyrido{4,3,2-de] quinazoline-
2,10,13(3H,9H,15H)-trione;

h) (95)-9-ethyl-9-hydroxy-1-[2-(pyridin-3-yl)ethyl]-1H,12H-
pyrano{3”,4”:6’,7’]indgﬁzin0[1’,2’:6,5]pyrido[4,3,2—de]q11inazoline-

_ '2,10,13(3H,9H,15H)-trione hydrochloride;

25 1) (95)-9-ethyl-9-hydroxy-1-(3-phenylpropyl)-1H,12H-
pyrano[3”,4”:6’,7 Jindolizino[1’,2’:6,5]pyrido[4,3,2-de]quinazoline-
2,10,13(3H,9H,15H)-trione;

i) (95)-9-ethyl-9-hydroxy-1-(2-methylpropyl)-1H,12H-
pyrano[3”,4™6’,7 Jindolizino[1’,2":6,5]pyrido{4,3,2-de]quinazoline-

30 2,10,13(3H,9H,15H)-trione;

k) (9S5)-9-ethyl-1-hexyl-9-hydroxy-1H,12H-
pyrano[37,4™:6,7’ Jindolizino[1’,2":6,5]pyrido[4,3,2-de]quinazoline-
2,10,13(3H,9H,15H)-trione;



pyrano [3",4":6',7"] indolizino [ 1',2":6,5] pyrido [4,3,2-de] quinazoline- 2,10, 13(3@@}&155!66@0% and
25 t) (9S)-1-(3,3-dimethylbutyl)-9-ethyl-9-hydroxy-1H,12H pyrano
[3",4":6',7")indolizino[1',2":6,5]pyrido[4,3,2-de] quinazoline- 2,10,13 (3H,9H,15H)-trione. 8. The
compouﬁﬂoa%%ﬁrﬂg to claim 7, selected from the group consisting of. PAJI/ER02/13216
(9S)-1-butyl-9-ethyl-9-hydroxy-1H,12H 30 pyrano_[gye4":6',7'] indolizino [ I',2":6,5]pyrido [4,3,2-de]
quinazoline- 2,10,13(3H,9H,1SH)-trione; b) (9S)-9-ethyl-9-hydroxy-l-phenetyl-1H,12H pyrano
[3",4":6',7"] indolizing [ (052-% fshyirtidyddody2tdednaglinbizatide- 2,10,13(3H,9H,15H)-Trion; 30 May 2006

WO 03/045952 PCT/E@Q@{&,@]@ El;qm@o ]a-.eghéflb- )@I&g@gﬂ g% gﬁ%} g%{‘ggyl) -1H,12H pyrano

[3",4":6',7"] indolizino [ 5gpr§/rldo 43 quinazol 10 13 )-trione; d)
(9S)-9-ethyl-I-hexyl- 9

pyranol 467 Indlpinolgfss MHSSSH ﬁzggﬂgmgeﬁaﬂéa GifPil 91 15t tone; )
(9S)-9- etshyl -9-hydroxy-I-pe %l%l_lﬁl éﬂo no 7' indolizino "6,5] pyrido [4,3,2-de]
quinazoline- 2,10,13(3H, 0 Mé%% @e]@-‘?ﬁ@]ﬂ@?ﬁutyl)-lHJZH pyrano
[3",4":6',7' ] indolizino P-:]lozlfﬁﬁi ﬁHzikﬁHDﬁltr&Qede] qumazollne 2,10,13(3H,9H,15H)-trione; g)
(9S)-1-[2-(4-chloro th éw pyrano [ 3",4":6',7' ] indolizino [ 1',2":6,5]
pyrido [ 4,3,2-de] q%l? Mlné‘)}é@% i ﬁ?ﬁﬁf’lﬁ?ﬁgne h)
(9S)-9-ethyl-I-[2-(4-fludrappeiR Byl mdgiizion(l 12365 pyrido[4,3,2-de] quinazoline-
2,10,13(3H,9H,15H)-trione;
10 0) (95)-9-ethyl-9-hydroxy-1-{3-methylbutyl)-1H,12H-
pyrano[37,4™:6,7 lindolizino[1’,2":6,5] pyrido[4,3,2-de] quinazoline-
2,10,13(3H,9H,15H)-trione;

p) (95)-1,9-diethyl-9-hydroxy-1H,12H-

pyrano[3”,4™:6’,7' Jindolizino[1’,2":6,5] pyrido[4,3,2-de] quinazoline-
5 2,10,13(3H,9H,15H)-trione;

q) (95)-1-[2-(4-chlorophenyl)ethyl]-9-ethyl-9-hydroxy-1H,12H-
pyrano[3”,47:6,7 Jindolizino[1’,2":6,5]pyrido{4,3,2-de]quinazoline-
2,10,13(3H,9H, 15H)-trione;

1) (98)-9-ethyl-1-[2-(4-fluorophenyl)ethyl]-9-hydroxy-1H,12H-

20 pyrano[3”,47:6,7’lindolizino[1’,2°:6,5]pyrido[4,3,2-de] quinazoline-
2,10,13(3H,9H,15H)-trione;

5) {95)-9-ethyl-9-hydroxy-1-(1-methylethyl)-1H,12H-
pyrano[3”,4™:6",7’Jindolizino[1’,2":6,5]pyrido[4,3,2-de] quinazoline-
2,10,13(3H,9H,15H)trione; and

25 ) (95)-1-(3,3-dimethylbutyl)-9-ethyl-9-hydroxy-1H,12H-
| pyrano[3”,47:6',7 Jindolizino[1’,2":6,5] pyrido[4,3,2-de] quinazoline-
2,10,13(3H,9H,15H)-trione.

8. The compound according to claim 7, selected from the group consisting of
_ a) {95)-1-butyl-9-ethyl-9-hydroxy-1H,12H-
30 pyrano[3”,4™:6’,7 |indolizino[1°,2’:6,5]pyrido[4,3,2-de]quinazoline-
2,10,13(3H,9H,15H)-trione;
b) (95)-9-ethyl-9-hydroxy-1-phenetyl-1H,12H- .
pyrano|3”,4”:6",7 |indolizino{1’,2’:6,5] pyrido[4,3,2-de] quinazoline-
2,10,13(3H,9H,15H )-trione;



pyrano [3",4":6',7'lindolizino[1',2":6,5]pyrido [4,3,2-de] quinazoline- 2,10,13(3H,9I§|01151Ié|;-gb%%e; and i)
(9S)-1-(3,3- dimethylbutyl)-9-ethyl-9-hydroxy-lH,12H 20
pyrano[3",4":6',7'lindolizino[1',2":6,5]pyrido[4,3,2-de]quinazoline- 2,10,13(3H,9H,15H)-trione. 9. The
compounﬁ"é’t&‘,’(‘ii1 AY to claim 1 or 2 of formula [ 1Aj, HN N'R R9 \ \ O JRETERIBE2{dA] OH O wherein
Xis sulfur and R', R3 and R4 are the same as defingg,in claim land 25 pharmaceutically acceptable
salts thereof. 10. The compound according to claim 9, wherein Rl is hydrogen; (C1-C8) alkyl optionally

substituted with oneco {RE< wibidifebydnaiepbritlenttitgptepidd mmthe group consisting of (C1-C3)

alkoxy, hydroxy, 30 M V\é@éé);/ 251R%, Tj 2/1 1 halo amino, mono-(C1-C3)
alkylamino, di-(CI- C3) lamino, (C3 %7: cycﬁ)[%lkﬁspﬁ eteri S/é%c&r: or ;rié}?ln which the aryl ring
is optionally substltute éﬂé’% ies mdependently selected from the group consisting
of hydroxy, alkoxy Q{)h@bag@e&mlﬁl gy fggen. 11. The compound according to claim

10, Whergln R'is ph 1-C.8) alkyl, C8 algy 2. The compound according to claim 11,
wherein Rl is phenethj) Y%am(g%}ﬁbgfél%?é%g %I 28 éBEﬁﬁeﬁjﬁﬁ]%‘é‘é’é?ﬁm’@To any of claims 9 to
12 selected from the grblip BéPEISIREFHDtObag;(9S)-9-ethyl-9-hydroxy-I-(3-methylbutyl)-1H,12H
e) (95)-9-ethyl-9-hydroxy-1-pentyl-1H,12H-
pyrano[3”,4”:6,7 Jindolizino[1’,2":6,5] pyrido[4,3,2-de] quinazoline-
2,10,13(3H,9H,15H)-trione;

10 f) (98)-9~ethyl~9~hydroxy»1-(3~methy1butyl)~1H,12H-
py_rano[3”,4”:6’,7’]indolizino[1’,2’:6,5}pyrido[4,3,2—de}quinazoline—
2,10,13(3H,9H,15H)-trione;

g) (95)-1-[2-(4-chlorophenyl)ethyl]-9 9-ethyl-9-hydroxy-1H,12H-
pyrano([3”,4™:6",7’ lindolizino[1’,2":6,5] pyrido{4,3,2-de] quinazoline-

15 2,10,13(3H,9H,15H)-trione;

h) (93)-9-ethyi—1-[2—(4~ﬂuorophenyi)ethy1}-9»hydroxy-1H,12H—
pyrano[3”,4”:6’,7’]indolizino[1’,2’:6,5]pyrid0[4,3,2—de]quinazoline-
2,10,13(3H,9H,15H)-trione; and

i) (98)-1-(3,3-dimethylbutyl)-9-ethyl-9-hydroxy-1H,12H-

20 . pyrano{S”,4”:6’,7’_}indolizino[1’,2’:6,5]pyrido[4,3,2~de]quinazolin&

2,10,13(3H,9H,15H )-trione.

9. The compound according to claim 1 or 2 of formula [1A],

[ 1 A] OH O
wherein X is sulfur and RY, R* and R* are the same as defined in claim Land
25 pharmaceutically acceptable salts thereof.

10.  The compound according to claim 9, wherein
R'is hydrogen; (C1-C8) alkyl optionally substituted with one to three moieties
independently selected from the group consisting of (C1-C3) alkoxy, hydroxy,



pyrano [3",4":6',7"] indolizino [ 1',2":6,5]pyrido [4,3,2-de] quinazoline-2(3H)- thion?ﬂjl\ga]f’zooé
(911,1511)=dione; b) (9S)-9-ethyl-9-hydroxy-I-phenethyl-IH,12H 15
pyrano[3'%:§3'l,g;y%qolizino[I',2':6,5]pyrido[4,3,2-de]quinazo|ine-2(3H)- thione- 10, 13(9H,15H)-dione;
and c) (9S)-9-ethyl-9-hydroxy I-pentyl-IH,12H- pyrano[3",4“:6',7']indo|iziﬁSﬁW{%ridoM,B,Z-de]
guinazoline-2(3H)- thione-10,13(9H,15H)-dione. 20134 .- The compound according to claims 1 or 2 of
formula [IB], Ni'N1W 30 N R4/9 [1B] OH O wherein R', R2, R3 and e are as defined in claim 1 and

pharmaceutically acc@REHle e MedC 3T Ak isnipoid GbéSdifiylrritaini@4ORherein 25 Ri is
sblectad rom the orarpAasilion Sl LR Ao oy 3 S s 0a5062
selected from the group.G of (C1-C3) alkox: roxy,

PCT/EP02/13216 -1%%2%%%, a‘r’y%%gf trf‘rfrc?%E?&%ﬁ%ﬁﬁaﬁﬁﬁ%f%ﬁ%&%%%%&ﬂ%, (C3-C7)

cycloallcyl, a hetero&ﬁ%ﬁh@ﬁﬁiﬂmﬁﬁh@cﬂ% Ang is optionally substituted with one to three
moieties fhdependEatiy Rébellqt&fégm,the group consisting of hydroxy, alkoxy and halogen; 5 RZ is
hydrogen; amino; (CI-C5) alkyl optionally substituted with one to three moieties independently

11 The compound according to claim 10, wherein R? is phenyl (C1-C8) alkyl or (CI-

8} alkyl.

12. The compound according to claim 11, wherein R? is phenethyl, 3-methylbutyl or

n-pentyl.
13. The compound according to any of claims 9 to 12 selected from the group consisting
10 of:

a) (95)-9-ethyl-9-hydroxy-1-(3-methylbutyl)-1H,12H-

- pyrano[3”,4™:¢,7’lindolizino[1’,2":6,5]pyrido[4,3,2-de] quinazoline-2(3H)-
thione-10,13(9H,15H)-dione;

b) (95)-9-ethyl-9-hydroxy-1-phenethyl-1H,12H-

15 pyrano[3”,4”:6’,7’]indolizino[1’,2’:6,5]pyrid0[4,3,2-de]quinazoline-Z(SH)-

thione-10,13(9H,15H)-dione; and

) (95)-9-ethyl-9-hydroxy-1-pentyl-1H,12H-
pyrano[3”,4”:6",7")indolizino[1’,2’:6,5]pyrido[4,3,2-de] quinazoline-2(3H)-
thione-10,13(9H,15H)-dione. ‘

20 14. The compound according to claims 1 or 2 of formula {1B],

OH O

- [1B] |
wherein R', R, R® and R* are as defined in claim 1 and pharmaceutically acceptable
salts thereof.

15.  The compound according to claim 14, wherein
25 R! is hydrogen;
(C1-C8) alkyl which is optionally substituted with one to three moieties
independently selected from the group consisting of (C1-C3) alkoxy, hydroxy,



selected from the group consisting of (CI-C5) alkoxy, hydroxy, halogen, amino, dﬁl%ﬁ (éa
alkylamino, di-(CI-C5) alkylamino, (C3-C7) cycloalkyl, a 10 heterocyclic ring an ary 9: ) alkylthio;
(CI-C5) alkoxy; mono-(CI-C5) alkylamino; and di-(CI-C5) alkylamino; R3 is hydrogen or (CI-C3) alkyl;
and R4 ¥A{PAESA. 16. The compound according to claim 15, whereirP C5/EPG¥ 1ddthy |, ethyl,
n-propyl,1-methyletyl, n-butyl, 1,1-dimethylethyl, 2- mathylpropyl, 2,2-d,imethylpropyl,
n-pentyi,3-methylbutyl, 2- n-hexyl, 3,3- dimethylbutyl, n-heptyl, n-octyl, benzyl, phenethyl,
2- (dimethylamino)etH}ﬂldzefQAambmhMMXﬂth&yhﬁhw&mim)mgpﬁkﬁaﬁﬂmd'mgzg})ethyl 2-
(pyridin-3-yl)ethyl, 2- @Cmgmtggwggé%gm %{ ?‘f‘ gﬁ%)e a{%l or 2- gf éO fl orophenyl)ethyl
thyl, prop th{/1, aminom

3-phenylpropyl; RZ is hydro ethyl, e roxyme
(methylamlno)methyf &%%%ﬁ%ﬁlﬂ%‘jﬁ?émﬁ? *Bﬁ!&ﬂ?ﬁ’réf’f?ﬂﬁfﬁiﬁﬂib'r OW@HW%yndyl

methoxy, ethoxy, methysitfiogethiyitdioynatitugtardialopetylamino or dimethylamino; 25 R3 is hydrogen

or methylsand R&g#s . 17. The compound according to any of claims 14 to 16 selected from
the group consisting of a) ( S) -1-butyl-9-ethyl-9-hydroxy-1H,12H 30
pyrano[3",4":6',7']in 0[1 2".6,5]pyrido[4,3,2-de]quinazoline- 10,13(9H,15H)-dione; b)

(9S)-9-ethyl-9- hydroi@lkﬁxﬂmpﬁmlhﬂy)ﬂﬂmﬁht&dtﬁﬂh pyEaneiRe mok delindeieinRda
1',2":6,5]pyrido[4,3, ZSQQ&Q&'ES&PAHA%&% c?i;h}; o E’P OCh'ﬁ” egywlglggggélgm%n%
-9-hydrox ’ ’

PCT/EP02/13216 -113 ¢) égIS) 9
[3",4":6',7'lindolizinofF % 5ib @ﬁk}@"&@i amino, (C?’ -C7) ydoaliy,
10 heterocyclic ring and aryl; (C1- CS) alkylthio; (C1-C5) alkoxy; mono-(C1-C5)

alkylamino; and di-(C1-C5) alkylamino;
R®is hydrogen or (C1-C3) alkyl; and
R* is hydrogen.

16. The compound according to claim 15, wherein
15 R! is methyl, ethyl, n-propyl,' 1-methylethyl, n-butyl, 1,1-dimethylethyl, 2-
methylpropyl, 2,2-dimethylpropyl, n-pentyl, 3-methylbutyl, 2- n-hexyl, 3,3-
dimethylbutyl, n-heptyl, n-octyl, benzyl, phenethyl, 2- -(dimethylamino)ethyl, 2-
(4-morpholino)ethyl, 3- (dxmeth)dammo)propyi, 2~(pyridin-2-yl)ethyl, 2-
~ (pyridin-3-yljethyl, 2- (4-m€thoxyphenyl)ethyl 2-(4-chlorophenyl)ethyl or 2-(4-
20 fluorophenyl)ethyl, 3-phenylpropyl;

R?is hydrogen, methyl, ethyl, propyl, hydroxymethyl, aminomethyl,
(methylamino)methyl, (dimethylamino)methyl, chloromethyl, trifluoromethyl,
phenyl, 2-pyridyl, methoxy, ethoxy, methylt!no, ethylthio, methylamino,
butylamino or dimethylamino;

25 R?is hydrogen or methyl; and

R*is hydrogen.

17.  The compound according to any of claims 14 to 16 selected from the group

consisting of:
a)  (95)-1-butyl-9-ethyl-9-hydroxy-1H,12H-
30 pyrano[3”.4™:6,7}indolizino[1’,2:6,5]pyrido[4,3,2-de] quinazoline-

10,13(9H,15H)-dione;

b) (98)—9-ethyl—9—hydroxyf1—{2—(4~morpholino)ethy1]-1H,12H-
pyrano[3”,4”:6,7 Jindolizino[1%,2":6,5]pyrido[4,3,2-de]quinazoline-
10,13(9H,15H)dione hydrochloride;



10,13(9H,15H)-dione; d) (9S)-1-benzyl-9-ethyl-9-hydroxy-1H,12H 5 pyrano[3",4":657'lindolizino[1;
2".6,5]pyrido[4,3,2-de]quinazoline- 10,13(9H,15H)- dione; e)
(9S)-9-ethyl-9-hydroxy-I-phenethyl-1H,12H pyrano [ 3",4":617' ] indolizino [ 112":6,5 ] pyrido [4,3,2-de]
quinazoliWé BE4E3FDH 15H)- dione; 10 f) (9S)-2.9-diethyl-9-hydroxy-I-priieRy/134i8 2H pyrano
[3",4":657" ] indolizino [ 152:6, 5 ] pyrido [4,3,2-de] gdinazoline- 10,13(9H,15H)- dione; g)
(9S)-9-ethyl-9-hydroxy-I-(3-phenylpropyl)-1H,12H pyrano [ 3",4":657' ] indolizino [ 152":6,5 ] pyrido
[4,3,2-de] quinazolie- KS&)GEB@I—BJI@H:)@@MH@M@){QSHQ{QIWI -9-hydroxy-I-(3-methylbutyl)-1H,12H-

pyrano[3",4".6' 7]indoI|Z| 6@1@5@1 %cg in 13(9H,15H)- dione; i)
(95)-2.9-dethyl-O-ycrod ] ?;3 neth btﬂ% iey AR i ok
pyrano[3",4":6,7'|indolizi 1‘5’]{}%/ % 3,2- de]qumazollne 10,13(9H,15H)- dione; j)

(95)-2.9-diethyl-9-gydrops)={2 »I;g &%}z{t o [3",4":6;77 indolizino [ I',2":6,5] pyrido
[4,3,2-de] quinazoline- 10,13 1.(95)-9-ethyl-I- hept I-9-hydroxy-1H,12H-
pyrano[:’-} 4":6' 7]|ndollﬁ%ﬁ$¥1‘655%§/fﬂ§‘[ ]%ﬁﬂﬁ‘iﬂﬂ[‘f’e 3:3ldl 9&913{’@3‘!‘319 dione; 1)
(9S)-9-ethyl-9-hydroxy- Ilﬁabi(%fﬂalﬁfﬂ)zﬂqgmano [3",4":6',7" indolizino [ i",2":6, 5 ] pyrido [4,3,2-d€]
quinazoline- 30 10, 3(9 on ). y-I-(2-methylpropyl)-1H,12H pyrano
[3".4"6' 7]mdohzm§ FQA p ?ﬁ?@ﬁ(y fgenﬁ Z&n%ldﬁ%x 13(9QH,15H)- dione:
47:6)7 lindolizino{132":6,5] pyrido[4,3,2-de] quinazoline-
10,13(9H,15H) dione;
10 f)  (95)-2.9-diethyl-9-hydroxy-1-phenethyl-1H,12H- _

pyrano[3”,4":67 }mdohz:no[l,z :6,5] pyndo[é 3,2-de]quinazoline-

10,13(9H,15H)- dione;

g)  (98)-9-ethyl-9-hydroxy-1-(3-phenylpropyl)-1H,12H-
pyrano[3”,4”:6:7’]indoiizino[1;2’:6,5]pyrido{4,3,2-de]quinazoﬁne-

15 10,13(9H,15H)- dione;

h) (95)-9-ethyl-9-hydroxy-1-(3-methylbutyl)-1H,12H-~
pyrano[3”,4”:6'7’Jindolizino[12":6,5]pyrido[4,3,2-de] quinazoline-
10,13(9H,15H)- diong;

) (95)-2.9-diethyl-9-hydroxy-1-(3-methylbutyl)-1H,12H-

20 pyrano[3”,4”:6)7’}indolizino[1'2":6,5]pyrido[4,3,2-de] quinazoline-

_ 10,13(9H,15H)- dione;

i) (98)-2.9-diethyi-9~hjdroxy~1»(2-meﬂ1yipmpyl)~1H,I2H-
pyrano[3”,4”:6}7 Jindolizino[1’2":6,5] pyrido]4,3,2-de]quinazoline-

| 10,13(9H,15H)- dione;

25 k)  (95)-9-ethyl-1-heptyl-9-hydroxy-1H,12H-
pyrano[3”,4”:6’,7}indolizino[1’,2":6,5] pyrido[4,3,2-de]quinazoline-
10,13(9H,15H)- dione;

) (98)-9-ethyl-9-hydroxy-1-methyl-1H,12H-

_ pyrano[3”4™:6’,7 Jindolizino[1’,2":6,5] pyrido{4,3,2-de] quinazoline-
30 10,13(9H,15H)- dione;

m)  (98)-9-ethyl-9-hydroxy-1-(2-methylpropyl)-1H,12H-
pyrano[37,4™:6,7")indolizino[1’,2":6,5]pyrido{4,3,2-de] quinazoline-
10,13(9H,15H)- dione;



30 May 2006 WO 03/045952 PCT/EP02/13216 -114- n) (9S)-9-ethyl-1-hexyl-9- %@/ HdGlZH'
pyrano[3",4":6',7'lindolizino[1',2":6,5Jpyrido[4,3,2-de] quinazoline- 10,13(9H,15H)- dione

(9S)-9-ethyl-9-hydroxy-I-pentyl-1H,12H 5

pyrano[3*# 8¢5t olizino[1',2":6,5]pyrido[4,3,2-de]quinazoline- 10,13(BETFISM)dione; p)
(9%)-1,9-diethyl-9-hydroxy-1H,12H pyrano [3",4":6',;7) indolizino [ 1',2":6,5) pyrido [4, 3,2-de]
quinazoline- 10,13(9H,15H)- dione; 10 q) (9S)-9-ethyl-9-hydroxy-I-[2-(4-methoxyphenyl)ethyl]-1H,12H-
pyrano [3",4":6',7'|in}oliZ#)-pE12yi6] Heuytidn{d:3:2-del, minazoline- 10 ,13(9H,15H)- dione; r)

(98)-1-[2-(4-chlorophen -0y €] l r [ ‘A6, 7'lindolizino[1',2":6,5]
pyrido[4,3,2-de] quinaz ine- 1% 140 ?»g%n%x EL%%T RSt -de]quinazoline-
(9S)-9-ethyl-I-[2-(4-fluord PA&ImdaRA)- ﬂ%roxy 1H 12H pyrano [3",4":6',7" ] indolizino [ 1',2":6, 5 ]
pyrido [4,3,2-de] qéinazods)es-d@t ALk )1 Jade:

(9S)-9-ethyl-I-[2-(4-$uoro he I,)e1;h roxy- -met I 1H 12H- 20
pyrano[3t"? 4".6' 7jlndO|IZPI$- f’r/iy% o [o] - )alﬁ Eﬁl}ﬁ@[‘&@ﬁimgqyﬂémne u)

(9S)-9-ethyl-9-hydroxy- Ilpllﬁﬁ%&hwﬁhyﬂ)eﬂkt 12H pyrano [3",4":6',7'] indolizino [ 1',2":6,5]pyrido

[4,3,2-de] quinazo )
(98)-1-(3,3-dimeth% bué 1@%9?}*{] %ﬁ?ﬁ{/rano [3",4":6',7'lindolizino [ 1',2":6,5] pyrido
[4,3,2-de] quinazoline- P@Fi{%‘{ ﬁ%}’ M@bzw)[i 2716 5}py“ndo[4 3,2-de] quinazoline-

(9S)-9-ethyl-9-hydroxy-2omerexyir(3ameath)lbutyl)-1H,12H-

10 Q  (9)--ethyl-9-hydroxy-1-[2-(4-methoxyphenyl)ethyl] -1, 12H-
pyrano[3”,4”:6’,7’]indolizino[1’,2’:6,5]pyrido[4,3,2-de}quinazoline-
10,13(9H,15H)- dione;

I) (93)~1-[2-(4-cblorophenyl)ethy1]-9—ethy1—9-hydmxy—1H,IZH~
pyrano(37,4”:6’,7 Jindolizino{1°,2’:6,5]pyrido[4,3,2-de] quinazoline-

15 10,13(9H,15H)- dione;

s) (95)-9-ethyl-1-{2-(4-fluorophenyl)ethyl}-9-hydroxy-1H,12H-
pyrano[3”,4™:6,7 7'lindolizino[1’,2’:6,5]pyrido[4,3,2-de] quinazoline-
10,13(9H, ISH) dmne, '

t)  (95)-9-ethyl-1-[2- (4-ﬁuoropheny1)ethyl} -9-hydroxy-2-methyl-1H,12H-

20 pyrano[3”,4™:6’,7’ }indolizino[1’ »2":6,5]pyrido[4,3,2-de] quinazoline-
10,13(9H,15H)- dione;

) (95)-9-ethyl-9-hydroxy-1-(1-methylethyl)-1H,12H- |

 pyrano[3”,4™:6,7"lindolizino[1’,2":6,5]pyrido(4,3,2-de] quinazoline-
10,13(9H,15H)- dione;

25 v) (95)-1+(3,3-dimethylbutyl)-9-ethyl-9-hydroxy-1H,12H-
pyrano{3”,4”:6’,7’]indolizino[1’,2’:6,5]pyrido[4,3,2~de]quinazoline«
10,13(9H,15H)- dione;

w) (93)—9-eth}d—9-hydroxy-2-methoxy-1-(3—methyibutyl)~1H,12H-
pyrano [3”,4”:6’,7’]indolizino{1’,2’:6,5]pyrido [4,3,2~de] quinazoline-

30 10,13(9H,15H)- dione;

x)  (95)-2,9-diethyl-9-hydroxy-1-(3-methylbutyl)-1H, 12H-
pyrano[B”A”:é’,T]indolizino[1’,2’:6,5]pyxido[4,3,2»de]quinaioline-
10,13(9H,15H)- dione;



pyrano [3",4":6', 7' ] indolizino [ I',2":6,5 ] pyrido [4,3,2-del quinazoline- 30 10,13(9H,15H)- dione; x)
(9S)-2,9-diethyl-9-hydroxy-I-(3-methylbutyl)-1H,12H pyrano [3",4":6",7' ] indolizino [ 1',2":6,5 ] pyrido [4,
3,2-de j quinazoline- 10,13(9H,15H)- dione; WO 03/045952 PCTIEP02113216 - 115 Y)
(9RS)-9-W P PEGFAMroxy-4-methyl-I-pentyl-IH,12H- pyrano[3",4":6',7"lindalizierf/ 13216
1',2":6,5]pyrido[4,3,2-de]quinazoline- 10,13(9H,15H;19|one z)
(9S)-9-ethyl-9-hydroxy-I-(2-hydrox)rethyl)-1H,12H

pyrano[3",4":6',7'lindoliz{ea{d)’; 9»@151@}[1’ agalipe14Qq43(9H, 15H)- dlone aa)

(9S)-9-ethyl-9-hydroxy- I QX %9613% 6' 7] olizino[l',2":6,5]pyrido
[4,3,2-de]quinazoline- 10, é%?@%( cl)lrc%(e) %‘Zgéﬁ:@ﬁg ﬂﬁﬂ yI -l-pentyl-IH,1211
pyrano [3",4"6",7' ] indol&(PH: E518)-stpnsrido [4, 3, 2- de] quinazoline- 10, 13(9H 15H)- drone; cc)
(9S)-2,9-diethyl-9-hydroxys @eémygg;lcgg;?,py é) of

I',2".6,5]pyrido[4,3 iZHde]qumazEI;ne 1 9(?1 H (?thr# Q%P ﬁ?
(9S)-9-ethyl-9-hydroxy-IHFEHGLS. 6rép§|lm4°1%ﬂ0p£§m§n6f[@mdg[4x%mnzmﬁezphn@ 6,5] pyrido
[4,3,2-de] quinazoline- 1i®,13(9H,HH)ditrane; ee)

(9S)-9-ethyl-9- hydro y-2- c%r LQ ent 12H 20

pyrano[3",4":6,77Jind Ilziwgg? ﬁé’@? %ﬂﬂ ?é@'ﬁﬁﬂ'ﬁ%ﬂw% YL L125k)- drone; ff)
(9S)-9-ethyl-9-hydroxy- mwo&ymﬁm]wmuﬁm?wmmamw@@ﬁd&oﬁn&? ] indolizino [
1',2".6,5] pyrido [4,3,2-dg}.’gg1¢'gg;gj@ﬁ-d}(g]g;3(9H,15H)- drone;

10 bb)  (95)-9-ethyl-9-hydroxy-2-methyl-1-pentyl-1H,12H-
pyrano[3”,4”:6’,7’]indolizino[1’,2’:6,5]pyrido[4,3,2~de]quinazoline—
10,13(9H,15H)- dione;

cc)  (95)-2,9-diethyl-9-hydroxy-1-pentyl-1H,12H-

_ pyrano[3”,4™:6,7 Jindolizino[ 1 ,2":6,5pyrido[4,3,2-de]quinazoline-
1S 10,13(9H,15H)- dione;

dd) (95)-9-ethyl-9-hydroxy-1-pentyl-2-propyl-1H,12H-
pyrano[3”,4”:6’,7’]indolizino[l’,Z’:G,S]pyﬁdo[4,3,2-de]quinaz01ine-
10,13(9H,15H)- diong;

ee)  (95)-9-ethyl-9-hydroxy-2-hydroxymethyl-1-pentyl-1H,12H-

20 pyrano[37,4":6 7 Jindolizino[1}2":6,5] pyrido[4,3,2-de] quinazoline-
10,13(9H,15H)- dione;

ff)  (95)-9-ethyl-9-hydroxy-2-hydroxymethyl-1-(2-methylpropyl)-1H,12H-
pyrano[3”,4”:67 lindolizino[122":6,5]pyrido[4,3,2-de] quinazoline-
10,13(9H,15H)- dione;

25 £g) (98)-9-ethyl~9-hydroxy—2-hydroxymeth)d—1-(3-methylbuty1)-—1H,12H~
pyrano{3”,4™:6)7 Jindolizino[1,2:6,5) pyrido[4,3,2-de] quinazoline-
10,13(9H,15H)- dione;

hh) (98)-2-chloromethyl—9-ethyl”9-hydroxy-1-(3-methylbutyi)—1H,12H-

. pyrano[3”,4”:6’,7’]ind01izino[1’,2’:6,5]pyrido[4,3,2-de]quinazoline—

30 10,13(9H,15H)- dione;

i) (9S)-2-aminomethyl-9-ethyl-9-hydroxy-1-pentyl-1H,12H-
pyrano[3”,4”:6’,7’}indolizino[1’,2’:6,5]pyrid0[4,3,2-de]qtﬁnazoiine-
10,13(9H,15H)- dione;



25 gg) (9S)-9-ethyl-9-hydroxy-2-hydroxymethyl-I-(3-methylbutyl)-1H,12H- pyrano [3",4":6 7' ] indolizino
[ 1,2:6,5] pyrido [4,3,2-de] quinazoline- 10,13(9H,15H)- drone; hh)
(9S)-2-chloromethyl-9-ethyl-9-hydroxy-I-(3-methylbutyl)-1H,12H- pyrano [3",4":6 7' j indolizino [
1'2":6,5] pyRd432-de] quinazoline- 30 10,13(9H,15H)- drone; ii) PCT/EPO2/13216
(9S)-2-aminomethyl-9-ethyl-9-hydroxy-I-pentyl-1H, %H pyrano[3",4":6"7"lindolizino[
1',2":6,5]pyrido[4,3,2-de] quinazoline- 10,13(9H,15! drone WO 03/045952 PCT/EP02/13216 -116

i?% (285)] 9- Eéhy[l493tj|j2)(iljrof;}<9] p%&&néﬁ&lgéémqmﬁtbgté@hb?%@mﬁm}ﬁ{] Jindolizino [
pyrido [4,3,2-de} guigazoliag, 16,1 02450 5. delquinszoline
Y | d T {BEde ]quinazoline

(9S)-9-ethyl-9-hydroxy-I %y
pyrano[3",4":6', 7'jindolizitb 228 5}ridisfmes, 2-dejquinazoline- 10,13(9H,15H)- dione; 11)

(9S)-9-ethyl-2- ethyﬂ;ﬂ o- Qﬁgy_@r_gggﬁ §%l_?a%g(§@d 9’3&'5‘ 2 ran&;l%ﬂg 1(15_1 Hﬁndollzmo [1,2:6,5]

pyrido [4,3,2-de] quinazoline- 3 ione
(9S)-2- (dl?"nethylamlno) ﬁyé‘fﬁ fﬁyév%g&"i th%lﬁréW@ﬁdﬁﬁmqlmm :6'7" j indolizino [
1',2"6, 5] pyrido [4,3,2-d#), W@Hﬂﬁl&h}ediﬁ;é,s(QH 15H)-dione hydrochloride; and nn)

(9S)-2-(butylamino);:9-e roxy-i-(3-methylbutyl)-1H,12H-
pyrano[3",4":6,7']in ohz@déle Y%]% gﬁéﬁﬂﬂfﬁ%ﬁ%ﬁ@ﬂ%@B{@l@@SH) dione

hydrochloride; 18. The d@iﬁﬁb@%d‘i’éﬁégﬁ}md@mm[ai’m d,3]15eideled, fraie] dhmgustise-consisting ofi a)
(9S)-1-butyl-9-ethyl-9- hﬁ@rpgwfﬂgigﬂcga(ﬁgno [ 3",4":6',T ] indolizino [ 1',2":6, 5 ] pyrido [4, 3,2-de]

qumazollne 10,13 (9H,1511)-dione; 20 b) (98) -9-ethyl-9-hydroxy-I-phenethyl-1H,12H
mm) (95)-2- (dunethylammo) -9-ethyl-9-hydroxy-1-(2-methylpropyl)-1H,12H-

pyrano[3”,4”:6'7 lindolizino[132":6,5] pyrido{4,3,2-de] quinazoline-
10,13(9H,15H)-dione hydrochloride; and
nn) (95)-2-(butylamino)-9-ethyl-9-hydroxy-1-(3-methylbutyl)-1H,12H-
pyrano[3”,4”:6’,7’]indolizino[1’,2’:6,5]pyrido[4,3,2-de}quinazoﬁne~
15 10,13(9H,15H)-dione hydrochloride;

18.  The compound according to claim 17, selected from the group consisting of
a) (95)-1-butyl-9-ethyl-9-hydroxy-1H,12H-
pyrano[3”,4™:6’,7 lindolizino[1’,2°:6,5] pyrido{4,3,2-de]quinazoline-
10,13(9H, 15H)-dione;

20 b) (95)-9-ethyl-9-hydroxy-1-phenethyl-1H,12H-
pyrano[3”,47:6)7]indolizino[1°2":6,5] pyrido[4,3,2-de] quinazoline-
10,13(9H,15H)- dione;

c) (95)-9-ethyl-9-hydroxy-1-(3-methylbutyl)-1H,12H-
pyrano[3”,4":6)7 lindolizino[1’2":6,5] pyrido{4,3,2-de] quinazoline-

25 10,13(9H,15H)- dione;

d) (95)-9-ethyl-9-hydroxy-1-(2-methylpropyl)-1H,12H-
pyrano [3”,4”:6’,7’]indoiizino[1’,2’:6,5]pyrido{4,3,2—de]quinamline~
10,13(9H,15H)- dione;
e) (98)-9-ethyl-9-hydroxy-1-pentyl-1H,12H-
30 pyrano{3”,47:6’,7 lindolizino[1’,2":6,5]pyrido[4,3,2-de] quinazoline-
' 10,13(9H,15H)- dione;
f) (95)-9-ethyl-1-[2-(4-fluorophenyl)ethyl]-9-hydroxy-1H,12H-
| pyrano[3”,4”:6’,7 Jindolizino[1’,2:6,5]pyrido[4,3,2-de] quinazoline-
10,13(9H,15H)- dione;



pyrano [3",4":6' V] indolizino [ 1',2":6,5 ] pyrido [4,3,2-de] quinazoline- 10,13(9H,15H)- dione; c)
(9S)-9-ethyl-9-hydroxy-I-(3-methylbut)l)-1H,12H pyrano [3",4":6 t7' ] indolizino [ 1'2":6, 5 ] pyrido
[4,3,2-dejayfageline- 25 10,13(9H,15H)- dione; d) (9S)-9-ethyl-9-hydroxy-I-(2-methylpr(?pyl)-1H,12H-
pyrano[3",4":6',7'lindolizino[ 1',2":6,5]pyrido[4,3,2-de]quinazoline- 10,13(5 ,T&’ﬂa}:;&ib%e; e)
(9S)-9-ethyl-9-hydroxy-I-pentyl-IH,12H 30 - 117 -

pyrano[3",4":6',7']lingloliz PV RS idp[4,3,2-de]quinazoline- 10,13(911,15H)- dione; f)
(9S)-9-ethy|-I-[2-(4-#uo@) h%ﬁ%ﬁe‘?ﬁyﬁ%ﬁ%@x@ ,1%11Wdf°XY-1H=12Pf-
pyrano[3",4":6',7"JindolRFs1e[F € sy Hudilzmal sl o Shpmedofs 1D A (Rihdatie dione; WO
03/045952 PCT/EPO2HG 2@ H, I5F)-@id8S)-1-(3,3-dimethylbutyl)-9-ethyl-9-hydroxy-1H,12H pyrano

[3",4":6',7" indolizi [éﬁ':%ﬂ&/rido 4,3,2-de] quinazoline- 10,13(9H,15H)- dione; h)
(9S)-9-ethyl-9-hydrd7-ietiiylshvgeony 22 mashyl-1-pentyl-1H,12H-

pyrano[3"',4":6",7"lindofipinald]32,43;61 73} iicHadk:dye 0 ohet '_E;Hﬁ@g 3.9.43Qbh IRl dione; i)

(98)-9-ethy|-9-hydrox;i-&lg@fg e_zt(ﬂgl-!:-,pentyl-lH,lzl ' ) .
pyrano[3">4"~6'7"lindolizino[l~,":6, pyrlgd[4,3,2-de]qumazohne- 10,13(9H,15H)-dione; and 10 j)

(98)-2-aminomethi)l-%@W@=M&Meﬂﬂtﬁ&&%&ﬂg&r%ﬁ}@ﬂﬁndolizino[l2':6,5]pyrido
[4,3,2-de]quinazo|inep;pag§ g@g;»:.l@ one o, rm jcal.composition comprising a
compound according g{?néi%ne offéfaimgﬁih%)ﬁi’gq %ipéggwg%ﬁgﬁﬁgf[ggwﬁiﬂﬁ#b“ﬁ'pharmaceuticalIy
acceptable carrier. 1 3 Wyﬁﬁiﬁ@&ﬁ%l composition according to claim 19 which is suitable for
oral or1o j) (93)"z‘aminomethﬂ'9‘eﬂ1ﬂ“9-hydroxy—l-pentyl-lH,lZHw
PYIaﬂO[3”,4”:6’,7’]indo}jzino[1}2’:6,5]pyrido[4,3,2“de]qumam]jne_
10,13(9H,15H)-dione.

19. A pharmaceutical composition comprising a compound according to any one of
daims 1 to 18 as an active ingredient and a pharmaceutically acceptable carrier.

15 20. The pharmaceutical composition according to claim 19 which is suitable for oral or
parenteral administration.

21, Use of a compound as defined in any one of claims 1 to 18 for the preparation of

medicaments.

~22.  The use of a compound as defined in any one of claims 1 to 18 for the preparation of
20 medicaments for the treatment of cell proliferative disorders.

23. The use according to claim 22 wherein the cell proliferative disorder is cancer.
24, The use according to claim 23 wherein the cancer is solid tumor.

25. The use according to claim 23 or 24 wherein the cancer is colorectal cancer, lung

cancer, breast cancer, stomach cancer, cervical cancer and bladder cancer.



parenteral administration. 21. Use of a compound as defined in anyone of claimﬁ)Mg % the
preparation of medicaments. 22. The use of a compound as defined in anyone™of ¢ &inf's 1to 18 for
the preparation of 20 medicaments for the treatment of cell proliferative disorders. 23. The use
accordiny ®PR4p522 wherein the cell proliferative disorder is cancer. 2TERSMERECcording to claim
23 wherein the cancer is solid tumor. 25. The use aggprding to claim 23 or 24 wherein the cancer is
colorectal cancer, lung cancer, breast cancer, stomach cancer, cervical cancer and bladder cancer.
30 May 2006°WO 08184895 LPETEFBZ/4 3ahHoliddoRBrAREegss for producing a compound of
formula [2], HNIN'RI R3O FrN O s[2] ORS O wherein Ri, R3, R4 and X are as defined in claim 1,
and RS is (CI-C5) alkanoyl, which comprises reaﬁing g compound of the formula [3] or its salt, 1 NH2
HN'RR3\\O R4 N N\~ O s [3] ORS O wherai , R4 and RS are the same as defined above,

with a compound of the formula [4), X LEE2

[2]
wherein R', R%, R* and X are as defined in claim 1, and R®is (C1-C5) alkanoyl,
which comprises reacting a (;iompound of the formula [3] or its salt,

5 | ' 3]
wherein R', R?, R* and R® are the same as defined above, witha cémpound of the
formpla {41, |

| [
wherein X is oxygen or sulfur, andL'and [2isa leaving group; in the presence of a
10 base. ]

27. A process for producing a compound of formula [51,

(5]
wherein R, R% R® and R* are the same as defined in claim 1, and R® is (C1-C5)
alkanoyl,

15 - which comprises reacting a compound of the formula [3] or its salt,



[4] wherein Xis oxygen or sulfur, and L'and L2 is a leaving group; in the presengg of 92]@
process for producing a compound of formula [5], R2 NCR R9\\O N N [5] ORS o, whe

R3 and R4 are the same as defined in claim 1, and Rs is (CI-C5) alkanoyl,

ase 27. A
rein Ri, R2,

15 which comprises

reacting W@odperad of the formula [3] or its salt, 30 May 2006 WO 03/@4h8b@ G EP02/13216
-119- N HZHN'W R3O0 N Ra N 9 O [3) WO wherejn R', R3, R4 and Rs are the same as d
above, with a compound of the formula [6], Rs [6] wﬁerein R2 is as defined in claim 1; R
oxygen,; sulfur, =(OR7)2 wherein R7 is (C1-C3) aIkyI Rs wherein R8 is hydrogen, (CI-C

(CI-C3) alkanoyl, alkoxycarbonyl; =N-'R9R10
halogen; and L' is a leaving group. R

10 28,

15

[3]
wherein R, R, R* and R® are the same as defined above, with a compound of the
formula {6],

s
Ny

[6]

wherein

efined
6is
3) alkyl,

4 and Rd are independently (C1-C3) alkyl; or

R*is as defined in claim 1; R® is oxygen; sulfur; =(OR”), wherein R’ is (C1-G3) alkyl;

=NR" wherein R® is hydrogen, (C1-C3) alkyl, (C1-C3) alkanoyl, alkoxycarbonyl;
=N'R'R" wherein R® and R"® are independently (C1-C3) alkyl; or halogen; and L is
a leaving group.

A process for producing af‘-'(':ompound of formula [1] as defined in claim 1 or a

pharmaceutically acceptable salt thereof,

M
wherein Z, R', R, R® and R* are as defined in daim 1, which comprises subjecting a
compound of the formula [1°],

Z
/
& N o
R A
\
/ Y
~
[1] ©

wherein Z, R', R? and R* are as defined above; and R is (C1-C5) alkanoyl,
to deacylation with a hydrazine or its derivative.



10 28. A process for producing a compound of formula [1] as defined in claim 1 or a pharmaceutically
acceptable salt thereof, /Z R3\\O R4'l/N O [~] OH O wherein Z, RI, R2, R3 %\%Mﬁﬂ%\%‘sas defined
in claim 1, which comprises subjecting a compound of the formula [1], Z R3O0 O 15[1,] k, O wherein
Z, R', RZ and R4 are as defined above; and R3 is;(f31-C5) alkanoyl, to deacylation with a hydrazine or
its derivative. 30 May 2006 -120 29. A compound prepared according to a process as defined in
claims 26 to 28. 30. A compound as defined in claims 1 to 18 for use as medicament. 31. A

compound &2 defifeHRIAPAPICRI S fSFUSE M tieRresshehtditad iprsimey dtive Wisorders.

30. A compound as defined in claims 1 to 18 for use as medicament.

31. A compound as defined in claims 1 to 18 for use in the treatment of cell

proliferative disorders.



