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4(S) - et hyl - 4- hydr oxy-1 H pyrano[ 3',4': 6, 7] i ndol i zi no( 1, 2- b] qui nol

3, 14(4H, 12H) - di one (canpt ot heci n), a pentacyclic al kal oi d |solated fromthe
Chinese“ﬁh@@ﬁwﬂanptotheca acum nata, was first di scopgragedf3$960' s by Wl
et al. as an anti-tunor agent (Wall, M E. et al. Plant tunor antigens. |
The isolation and structure of canptothecin, a novel alkal oidal |eukem a
and tunor inhibition from Canptot heca 10 acum nata. J. Am Chem Sco.

88: 3888-3890, 1966). Cytotoxic activity of canptothecin is attributable to
its ability to interfere with DNA topoi sonerase | (Hsiang, Y: H et al.
Canpt ot heci n i nduces protein-linked DNA breaks via nmamral i an DNA

t opoi sonerase |I. J. Biol. Chem, 260:14873-14878, 1985). DNA topoi sonerase
| is a phosphorylated protein and is required for DNA replication,
transcription and reconbination. It forns a coval ent 1s reversi ble DNA

t opoi somerase | -doubl e strand DNA conplex (referred to as cleavable

conpl ex) and rel axes supercoiled DNA by cleaving and religating one of the
two DNA strands (Wang, J. C -BRASEIpEIMMMLSses. Annu. Rev. Biochern.

54: 665-697, 1985; Chanpoux, J. J. Mechanistic aspects of type I
topoisonerase In "DNA topology and its biological effects" pp.217-242,
1990; wWang, J. C. et al. The role of DNA topoisonerase in 20 r ecombi nat i on
and genone stablllty A doubl e- edged sword? Cell 62:403-406,1990; Miller,
M T. Quantification of eukaryotic topoisonerase reactivityw th DNA
Preferential cleavage of supercoiled DNA. Biochim Bi ophys. Acta.

824: 263- 267, 1985). Canptothecin reversibly interacts with the cl eavable

conpl ex and Hupetbgi-ehjdrxy- M%&%omﬁ%m%&mﬁw 196 ks Dby interfering

b el e PR bR s oo WWolg@géﬂénﬁébﬁgﬁsiltieQ? " Biol.
Chem , 268mptblikda dohihlfatd, Wb firsDdisdoRéred 15 1960°s BY Wall etdl s Bt ety Canpt ot heci n
coance el Bl 5 B G e i olna el e e o o) S
| - medi at evahlpteiﬂwolmtalmmdaﬂ(aleﬁl leﬂ&-ﬁiﬁ gndl tﬂﬂl@?ﬁiﬂﬂﬂﬁﬁd ﬁ‘orﬁfCaﬂ%fth&& I de cofactor,
or di \6a| SN it RL. ]Oﬁn Ch'i:% /5905 8%938%3 9 §9031096t'§/)la tc?x?c ayc\gwgyséf carggt?)z thecin 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.
J. Biol. Chem., 260:14873-14878, 1985). DNA topoisomerase I 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 topoisorherase. In “DNA topology and its
biological effects” pp.217-242, 1990; Wang, ]. C. et al. The role of DNA top;)isomerase 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 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 Acid Res. 17:8521-8532,
1989). Unlike DNA topoisomerase II, DNA topoisomerase I-mediated relaxation of DNA
occurs independently of nucleotide cofactor, or divalent cations.
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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 i in nonhuman
primates, Cancer Chemother. Pharmacol,, 41: 464-468, 1998), lurtotecan (Emerson, D. L.

et al. In vitro anti-tumor activity of two new seven-substituted water-soluble camptothecm
35 analogues. Cancer Res., 55: 603-609, 1955).
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Pl asma and cerebrospinal fluid pharmacokinetics of 9-am nocanpt ot hecin
(9-AC), woeoaasssrzan, and SN-38 in nonhuman primates. pegRefzsgenot her.

Phar macol ., 41: 464-468,1998), lurtotecan (Enerson, D. L. et al. In vitro
anti-tunor activity of two new seven-subistituted water-sol ubl e canptothecin
35 anal ogues. Cancer Res., 55: 603-609,1955). 30 May 2006 WD 03/ 045952
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process for producing the sane, the use in the nedical therapy of said

conpounds, phar 1Gcal . .co i tions containing, said conpounds and
processes for pro ugﬁﬁlﬁgﬁfaﬁtgeﬁg%g e’f?@ffﬁ&Wl?oémdﬁﬂ?ﬁbﬁwﬁ’?‘w@?réc?‘i‘%’st aspect,
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compounds.

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

wherein
Zis -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) 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 moieties independently selected from the group




am no, nono-(Cl-C5) al kylam no, di-(Cl-C5) alkylam no and &%C?%O%
cydoal kyl, a heterocyclic ring and aryl in which the aryl %

optionally substituted with one to three noieties independently sel ected
from t hay@izaldes30 May 2006 WO 03/ 045952 PCT/ EP0O2/ 132]9@:1‘712%029135}? sting of

hydr oxy, al koxy, hal ogen, am no, nono-(Cl-C5) allglamno an di - (Cl -C5)
allrylam no; Rz is hydrogen; amno; (dg£C5) alkyl, (C-C5) alkoxy, (Cl-C5)
allrylthio, nono- (Cl-C5) al kylam no, di-(C-C5) al kylamno optionally
substituted with owesisting o hydrogealkeycialogen, afdien aieaeth 55 Sk@ahid ofg om t he
group consisting of; ﬁ?(}%ﬁ I k%xy, hydr oxy, hal ogen, am no, (C3-C7)

cycl oal kyl, het ro;:cgc ic’ring or’ aryl in which the aryl ring is optionally

substituted wi Rhisbydogen; athinex( Gie05 bikds(C1-08)afkerg €01-Cp) SRfGE, 8@nbs om t he
group consistin f o ENe | koxy, _.am.no,, nono: (Cl - C5)
al kyl ami no or dlg(c%i C%: ﬁ% § _ai i‘<°y’fi‘3§1%g;) %ﬁﬁé’yoa?ﬁimﬁﬂﬁ’é%stﬁ@ﬁ%%‘&WI y
hydr ogen® hal ogethresmoieties mgypeatiénfly selated froxi the gropgeensisting of (Cu+Cs)and
phar maceuti cal | YallR&S, C pn_ane,enbodl.nent, there is
provi ded hexacyci c,c’%ﬁpouk’glgﬁg%rﬁfﬂfeﬂgﬁc’?’#&u?l)é%[klaﬂjyﬁhﬁr FEPSO% s oxygen and
R, R3 and R4 ar@rligwish theamyl ring isloptionally substitpted withone td thedelmpoietizs cept abl e
salts thereof. lipdepapich i I ded-h clic
conpounds of the f_egrnul?%%E%NW%S@%%%&%@%@W%m -5 [1B]
of f 0 wherei n R2MFS MoRe-Ed-Fralkdpmingor de(Gin6s) alkylastinsm 1 and
phar maceut i cal’yundRtQRIFIbGdeRlyHY drogen, halogen or (C1-C5) alkyl; and

X is oxygen or sulfur;

and pharmaceutically acceptable salts thereof,

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

15 [1A] Of O

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

In another embodiment, there is provided hexacydlic compounds of the formula
[1B],

20




thereof. In a second aspect, there is provided a pharnmaceutical conposition
conprising a conpound as defined above as an active ingreépéﬁﬁ' a
pharmaceutically acceptable <carrier. In a third aspect, there is provided
a use oWOoM@&Aound as defined above for the preparatjicghpgfspRdi canents. In
a fourth aspect, there is provided a use of a conpound as defined above for
the preparation of nmedicanents for treating a cell proliferative disorder
In a fifth aspect, there is provided a process for produci ng a conmpound of
formula [2], [2] OFi5 16 wherein R&ER3, R4 and X are as defined in claim1,
and R5 is (Cl-C5) al kanoyl, mhic@/ ongri ses reacting a conpound of the
formula [3] or its salt, NH2 HV B30%May 2006 -5a wherein R, R3, R4 and R5
are the sanme as defined abov&\ il 4 pougd of the formula [4), IX
L1)I1l LL2 [4] wherein Xis oxyj vy, and L' and L2 is a |eaving
group; in the presence of a phddes 3 ‘ix h_aspect, there is provided a
process for producing a conpound o A [8], [5] 6Ff b wherein R, R2,
R3 and e are the sane as defined in claim1\9afd R5 is (C-C5) al kanoyl,

whi ch conprises reacting a conmpound of the Og la [3] or its salt, [3] OR
b [1B] °

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],

i R

HN™ °N

OR° 0

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




wherein R, R3, R4 and RS are the sane as defi ned above, wi.th. a ¢ ound of
o sy S008L

the fornmula [6], [6] 30 May 2006 -5b wherein R2 is as de laim1;
'R6 is oxygen; sulfur; =(OR7)2 wherein if is (A-C3) alkyl; =NR8 wherein Rs
i s hydrogen, (d-C3) alkyl, (d-C3) kanoyl, al koxycarbonyl; =Nt ROR10

wherein RO and R10 are independently (Cl-C3) alkyl; or halogen; and Lr is

a | eaving group. In a seventh aspect there is provided a process for
produci ng a GARRYRYRAM: L@ j ceutically
accept abl e se%lt ;hﬁeof, z Fﬁ&&%%@%ﬁ%%@?%%%ﬁ%bgﬁnf@gﬁeas
defined in clat 4t4lwhi ch conprises subjecting a conpound of the fornula
[1'j, [1'] bra 1b wherein Z, Rr, R2 andyR4 are as defined above; and RS is
(C1-C5) al canoyl, to deacylation withlla hydrazine or its derivative.

Di scl osed herein are a pharnaceuti calLorgdositi on containing the above
conmpounds, and the use of those conpounds in nedical therapy, especially in
treatnent of tunor. Al so disclosed heldinis a process for the preparation

of the above yhE%ROY &ldxfpen GPNRRYAI 1! M b ih A he

follow ng definiti ongxggre set forthT to ?#ﬂ%@ébgﬁéﬁﬂ%ﬁ%%gof e neani ng
and scope of P#8e various terns used to describe the invention herein. The
term"alkyl" refers a straight or branched nonoval ent saturated aliphatic

hydr ocar bon grOuplnéiQﬂl%@&,ﬁk&yﬂs'br&@m&o&%&%&?%é&ﬁgia%&&m fphched
(0] c

hydrocarbon _chain having 1 to 10, preferably rbon“aton{s), eg.

met hyl , et hyformgladal | i sopropyl, butyl, isobutyl, ter-butyl , sec-butyl,
pentyl, 1-nethyl butyl, 2-nethyl butyIRZ 3-net hyl butyl, 1

-

5] OR° O

Wherein R, R?, R* and R* are the same as defined in dlaim 1, and R’ is (C1-C5)
alkanoyl, '

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

[3]
wherein R, R, R* and R® are the same as defined above, with 2 compound of the

formula [6],

6
A

L
6]




, 1-ul met hyl propyl, 2, 2-di nmet hyl propyl, | -ethyl propyl, hexyl L~ neiotbgl pentyl,
2 30 May 2006 -5c methyl pentyl, 3-methyl pentyl, 4-methyl perfyfdy

2, 2-di met hyl butyl, 2,3-dinethylbutyl, 3,3- dinmethylbutyl and the like, nore
preferably butyl, isobutyl, 3-nethyl bébyl, pentyl and the Iike.

"(C1- G5) al kyl whpfeff erably nmeans methyl, ethyl, propyl, isopropyl, butyl,

i sobutyl, ter- bUt&/J@L sec-butyl, pentyl, 1-nethylbutyl, 2-nethyl butyl,

3- met hyl but yl Riis ag bd inaclaimls RS is B 3 sy = bRl and the
li ke. The term%ﬁ%é-}g‘ksr. fars t!cs( f%g@ [ Qu @@/%Vhe\fﬁé%efsr@%&ﬁ?@h al kyl
group as define ove. lﬁg@%&)g 1@)(%1‘71 @) aBlagoyhedkosycadionglxy, et hoxy,

aetin ) 1
propoxy, i sopTORdRY whereimR and R'8abuidyend L i Vo 3qls
3- met hyl but 0Xyjeavdy &iﬂmt hyl pr ppoxy and ﬁ%r(ﬁgg)%éo{)%ﬁ#éwg}b’ﬁy" refers
to the group HO. e ‘term "hal ogen" refers to fluoro, chloro, bronmo and
i odo. 30 May 2006, WD 03/ 045952 PCT/ EP02/ 13216 -6 The term "am no" refers to
the group - NH2 anH‘q%(‘f?%é@i’eﬁ‘hﬂ}?@igpmﬂbdwﬁrﬁd@s%ﬁproﬂh&hggE&ngd ¢group

known in t hefoamtilagtiGh dagned b8 tyl .. trithyl . tert-butoxycarbonyl,
benzyl , benzyl oxycar bonyl andg%(ljhaep}%?rﬁae.u?’iﬂi}?’é?cﬁmayl,esiﬂﬁﬂ}mﬁs -NH2. The
.4

term "nono-al kyl am no" refers to group -NH R, wherein R is an alkyl 5
group as defined above, and gipcl ddes§. am no groups which are protected by a
group known ‘in the art such @ ‘ tyI , trithyl,

tert-but oxycarbonyl, benzyl, .b&8Qzy nyl, and the like. The term
"nmono- (C - C5) al kykam no” pr«-ﬁ erably Mt hyl am no, N- et hyl am no,

N- propyl am no, N-isopropylam no, N-butylam nogo N-(1 nethyl propyl)am no,

N- ( 2- et hyl propyl ) am no, N-pentyl am no, g—he like, nore io preferably
N- et hyl am no, - N- propyl am no, N but I]arri no @Adpthe like. The term

"di - al kyl am no" refqrs tg) t he groué -NR R', wherein R and R' are

GR’ and iRt gre avdeihddih iR mﬁ%ﬁaﬁgg&@%ega

(i ndependentWFrein R eBG

"di - (d - C5) abiypbai ¥, % ,ably nmeans NN

N, N- di et hyl am%, l\ﬁ@%ﬁo%r;l ﬁgm no, N, N- diisopropyl am no,

N, N-di butyl am no, N-nethyl-Neth m no, N-nmethyl-N 15 propylam no and the
i ke, nore preferably N, N-d m no, N, N-di et hyl am no.

(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 kexacydlic
compounds.

; Unless otherwise indicated, the following definitions are set forth to illustrate and
efined 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
hyd-rocarbon group. “C1-C10) alkyl” means a straight chain or branched hydrocarbon
chain havmg 1 to 10, preferably 1 to 8 carbon atom(s), e.g. methyl, ethyl, propyl, isopropyl,
_bu}yl, isobutyl, ter-butyl, sec-butyl, pentyl, 1-methylbutyl, 2-methylbutyl, 3-methylbuty],
1,1-din;ethylp:_opyl, 2,2—djmethylprop)rl,1~ethy1pr0PYl, hexyl, 1-methylpentyl, 2~ |




The term " (C3-C7)cycloal kyl"™ means 3 to 7 nenbered ring, ng h go ot
contain any heteroatons in the ring. "Cycloal kyl" prefera §’I

cycl opropyl, cyclobutyl, cydopentyl, ryclohexyl, cycloheptyl and the like,
nore preferably cyclopentyl and cyclghexyl. 20 The term "heterocyclic
ring" refers a 3 to 10 nenbered ring ich contains one or nore

het eroaton(s) selected fromN, S and 0, preferably oxazolyl, thiazolyl,

4, 5-di hydro- oxazolyl, 4,5-dihydro-thiazolyl, furyI pyrrolyl, thienyl,

dazol yheth @-Hethylpesh ;
i-m dazol ythethfipintyl@-jtethylpe %Méﬂ“eﬂﬁwz tet%‘*u@?ﬁﬁenw

triazinyl ol t hi adi a oI rroI n
te!t rglhyé d&?’ﬁtﬁaﬂ ‘6"1?%1%‘9“"1’6% VE‘}‘B’Y“B‘)% Iaﬂltﬁ@)ﬂ bytylopentipendthei per azi nyl
and t he Ilikk&(CIrOsYlgiefreferably e k) ey, pﬁ‘éﬁ% ﬁgpwﬂp sbBMgl @pd

orydic group, i.e. a 6

pyrrolidin T erm’"ary ns ar oma . e.

or 10 rrerh')lé':l g‘ﬁ?‘o c‘@F%PWF%W%ﬁﬂ‘?%W Wbyl agth likg mosg | . napht hyl
or tetralpyefemlbiﬁpitﬂiyylethyp aldlthelilghenyl or napht hyl, and nost preferably
phenyl. 30 The term"(d - Co) al kyl thio" refers to the group R -S-, wherein

d def i ned b f.ecapl t |
R o or (0 2Pk Bh oo el BERoRR S, LSS HE Bl Sl as iy 2Bn0Ps
03/ 045952b<ﬁ@'I‘7(EP®'.ZbMpre&rdbtymms m&%&ﬁ,ﬂbﬂmﬂy, ;kﬁp,lsdp Ry BGOSR ON
t t t t t t
AR AR T LR R °2asu§"%ﬂeaﬁﬁét‘5m 2t one -

i ndi cated, that the substituents are independent I y sel ected from t he
‘specified oPhdtoms “hyglranyérefess tmthegremmHCeut i cal |y acceptable,” such as
pharmaceutically acceptable carrier, exci p| ent, prodrug, etc., mneans

phar macol ogi u I toxic to the subject to
whi ch the pa??:t%:%&ll ar rrpellce) ?gorgd%ftﬁgg:{rer eé}ﬂd’f‘%‘é term pharmaceutically
acceptable salt" refers to conventl onal acid-addition salts or
base-addition salts which retain the biological effectiveness and
properties of the 10 hexacyclic conmpounds of the fornmula [11 and are
formed from suitable non-toxic organic




or inorganic acids or organic or inorganic bases. The acid- 6@2 téOﬁB salts
I ncl ude those derived frominorganic acids such as hydrocﬁ ¥ I d
hydr obrom ¢ add, hydroiodic acid, sulfuric add, sulfamc add, phosphori C

add andwuﬁsmuggsﬁm d, and those derl ved from organi CP@?&%ZZ[ ﬁg as
p-t ol uenesul foni c aC|d salicylic add, nethanesul fonic acid, oxalic 15 add,
succinic acid, citric add mal i ¢ add, -kactic add, fumaric acid and the
like. The base- addition salts include those derived from pot assi um

sodi um ammnfrhﬁ’feﬂan@nquamfmmhygromﬁdmamhdiglﬂﬂe@xmﬁm éupalwh@&a}@r exanpl e

tetranet hygy ve,defi,ni t he pr.eferable
enbodi men s OL R are ‘met hyI taE[ flrhasa rﬁyl Cﬁt%lb );Trt'bB OfBobut yl ,
pentyl, 3- Wcafbiznﬂr@ﬁrﬁkqlﬂw]imfapbly,ﬁﬂxeaﬁsyNHZDpyl hexyl . 20

4- nethylpentyl 3, 3-di net hyl butyl, heptyl, 2- nethoxyethyl 2- et hoxyet hyl, 2

| et hyl Thé’teﬁﬁt‘ %ﬂno t h
grgsg)r(g ; rg yI Itﬂ@mrLox autyl flEfg?t]J\gé(ég%xkp %Qégfiﬁuoroe%/
3-f1 uor%p d‘?ﬁﬂFfF &5’?’6 B¢ jaclidgs amainp mpsmphaz:e,pmemdimgnwphmwn
> Coyel SE““’J“‘W’““‘@“ Ty, ‘?é‘?‘”&%“;t“%@’fy@ég@&%%%%%?% B!
2-(pi peri %?%g%g'{‘%%éte‘?(@oﬁ%{ﬁ 5%’#&%&1 mezn(Hymthﬁﬂnﬁlo N4 ) et hyl,
2- (pyri di cﬂzﬁmynin)n)emp;bpyla&mﬁbm-ﬁbapmp Imﬁﬂ ﬁtﬂwamﬁgrﬁ)f phenet hyl, 2-(1-

R T I R o

2- (4- Wdrmﬁeﬁbb’ﬂ%ﬂ!?hhmh,Npr{o{ 'tﬂdiihlﬁ Mgkl et hyl , 2-
(3, 4-net hyenedi oxyphenyl ) ethy and the He, nore preferably nmet hyl , ethyl,

D SPA ve SOPSR e RS o gt "

2- (di met H wm%) ﬂrqdwacﬁoﬂtér)rmtaﬂ@ﬂ%um)deﬁmdbov@“& 4o wﬁﬁbet hyl,
oheny! pr G )ﬂ%ﬁ%%ﬁé’?d B At miner o ik e”e%— > (4-

rrgt %)xyp 9P arkino, NNedibiglainines N-@6chiky- eﬁﬁ&&:ﬂ@w«ﬁ{ %ZLECIT/ EPO2/ 1|3216
_ I ﬁ[@ roo ro
|soprgi)5lﬁ$ﬁg%?§€ peg@(%%gge??ﬁﬁﬁsw e HEIR @FFB&LYI%@P%W”& h;I’Iy

am nonet hyl , (rret hyl am no) net hyI (di met hyl am no) met hyl , fluoronethyl,

~ chl or onet hyl Theferm “(GloEBieeaniliy]” mptaeny to 7 pymbetedrrizg, whichtiidoeontaigt hoxy,
et hyl t hiagy h&&@%ﬁi@ tiPthe Bl *@ycloalkyl” 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, § and O, preferably oxazolyl, thiazolyl, 4,5-dihydro-
0xazolyl, 4,5-dihydro-thiazolyl, furyl, pyrrolyl, thienyl, imidazolyl, triazolyl, tetrazalyl,
Pyridyl, pyrazinyl, pyrimidinyl, triazinyl, oxadiazolyl, thiadiazolyl, pyrrolidinyl,
tetrahydrothienyl, tetrahydrofuryl, morpholinyl, piperidyl, piperazinyl, 1-

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

The term “aryl” means an aromatic carbocyclic group, i.e. a 6 or 10 membered
aromatic or partially aromatic ring, e.g. phenyl, naphthyl or tetrahydronaphthyl, 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, lsopropyl and the like, more preferably
methyl and ethyl,




5 net hyl am no, ethylam no, propylam no, butylam no, dinet hI)‘(}I8 ' nzo(j
diethylamno and the like, and nore preferably hydrogen, % ; 0g¢ hyl ,
propyl, hydroxymethyl, am nonethyl, chloronmethyl, trifluoronethyl,

met hoxy wonetomssst hi o, et hylthi o, nethylam no, butyl a'ﬁc‘f&rﬁﬂﬂzfy met hyl am no.
10 In nore detail the present invention refers to hexacyclic conpounds of

formula [11, wherein Zis -NHC(=X)-N¢Rt)- or N=C(R -N(R)-; R is

hydr ogen; 15 ( -010% aI.k‘yI " ogifi onal ly substjituted with one to three

Moi et es ind&%w HERFisrt inveption, & exprossicm opigmalipsubstitsted withd mebns(tt- C5)

al koxy, hydubstiyytionahogens at o8 td e % .09, di-(Cl-C5)

al kyl ani no gig £ G- 912% &Y | osgli]kyl @gﬁﬂfg&gf%@%@%@ﬁgﬁqaﬁ %0 whi ch
the aryl ring I's of)ht & 311& Hlpants Areiadependengn eclactedifiume thempicified e s

i ndependentdpfionsel ect ed fromthe group 20 consisting of hydroxy, alkoxy,

hal ogen, am no, nono-(Cl-C5) aliglamno and di-(C-C5) alkylamno; R2 is
hydr ogens am ngy « Cl - »al koxy, (Cl-C5) alkylthio, nono-
(Cl-C5) 5al kyl, a%hen%&o# - i%@e@%ﬂ%ﬁ?ﬁtﬁ% nﬁlcﬁfﬁﬁi’éﬁa?qe‘}h paccentibleamigt h one
E(C):I 232 ; GESﬁﬁIEmt’@OdIWM&; jlnlgarﬁﬂctdbgic_@lﬂy dc %blefé%dgﬁl%‘t@ﬁﬁlwl kiﬁi?s{oidgg of
- % ) en._amno, ,(C3- cycl oal' Kyl ,
Wm&Xﬂ%égfﬂeP%ﬁﬁﬂ c h}pﬁlénc&,s SFF@"-‘%-S optionally substituted

het erocyclic ring or
with one to three nojeties independently selected fromthe group

gpn? | st Icg? ag}‘; mag?r&(ﬁ a’(rs%“@ilﬁck@k%bk{ Sa]g’r!ief&rs,to ovuventidalat 42d-acaifon am no or
i - (C - C5) salth ortyshRsBdMN SR VG . nt rogen, ogen or
(Ol -C5),al ﬁ%lﬁ 4and 30 May 2006 MBW%'E%%&?&““Q? s oxygen
or sul fr : RERIYSiramparRds of theiformule H padse ormad fremishitstdofion-toricargnpf er r ed
-enbodi ment ordforgiatc 2103 eb4gaib e b A @ QS RET S Yot Baee L1 00 8 O
t he corrpou(?d %{fét he for?rltugl a g}% # bé%ﬁ@%%?i?‘?%ﬁo sali-;f fE¥SConpounds of
the present  VHVENP MoRERIcacidp g1k aphydr cacifl) jiirobromic acid, hydroiodic acid,
sulfuric acid, sulfamic acid, phosphoric acid and nitric acid, and those derived from
organic acids such as p-toluenesulfonic acid, salicylic acid, methanesulfonic acid, oxalic
15 add, succinic acid, citric acid, malic acid, lactic acid, fumaric acid and the like. The base-
addmmf salts incluc?e those derived from potassium, sodivm, ammonium, and quarternary
ammonium hydroxide, such as for example tetramethylammonium hydroxide.

In the above definitions, the preferable embodiments of R? are methyl, ethyl, propyl,
isopropyl, butyl, isobuty}, pentyl, 3-methylbuty], 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-hydroxypropyl, 4-
hydroxybutyl, 5-hydroxypentyl, 2-fluoroethyi, 3-fluoropropyl, 4-fluorobutyl, 2-
chloroethyl, 3-chloropropyl, 4-chlorobuty], 2-(dimethylamino)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-
morpholino)ethyl, 2-(pyridin-2-yl)ethyl, 2-(pyridin-3-yl)ethyl, benzyl, phenethyl, 3-
phenylpropyl, 2-(4-fluorophenyl)ethyl, 2-(4-chlorophenyl)ethyl, 2-(4-
methoxyphenyl)ethyl and the like.




wherein Xis oxygen and R, R3 and R4 are as defined in clai 51&?[ ag(&ﬁy
pharmaceutically acceptable salts thereof. The invention [} B refers

to conmpounds of fornula [1A], wherein R is hydrogen; or (C-C8) alkyl

opti onamMo3gddest i tuted with one or three noieties 10 pcpgppeRagnt|y sel ected
fromthe group consisti ng of (d-C3) al koxy, hydroxy, hal ogen, am no,

nono- (Cl - C3) al kyl am no, -(CA-CG) aldéeyl amino, (C3-Cr) cycloalkyl, a

het er ocyclic H}gg) d aryI ,n which the aryl ri n is optionally substit ut ed
with one to t re ﬁ‘ébléﬁﬁﬂégdlmﬁ%féﬁ%mh}fdyomre@h ety guortyh ésogropylp

consi sti ngb lﬁatﬁl;ﬂ are hydr ogen.

Even nore % rab??moxﬁh c%maﬂ(}unds f%%é? e (C1-cC8)al kyl,

Dh R e L
al ky i n conpounds

of formyla %i ! |s 1 B’B%/‘):m r}a!p]ryopyl yﬁ t&ﬁﬂ% ylr@%utyl

1, 1-di rreth

3- net hyl bwhyhke,ﬁadmof@fgfbrablﬁhﬁi: eﬁﬁhb&lﬂb&h | ro?ym.g,g}(;ﬁkm,'ﬂyl octyl benzyl ,

phenet hyl et 4- 0 3 20

(di net hyl aarf'r%ﬂ ‘%pr&p e@%ﬂd&% %@,ﬁ)@%@ Byesie &hls»yr)ethyr, 2- ( 4-
nEthox)phemﬂmmmﬂmﬂbuﬁhéﬁmehédmmﬂgmmmhethyI 2- (4 f1 uor ophenyl ) et hyl or 3-
phenyl propyl . Exanples for these conpounds are a)
(98)-I-buty|-9-ethy|-9-hydroxy-|H,12H pyrano [3",4":6"',7'] indolizino |
|",2"':6,5 ] pyrido [4,3,2-de] quinazoline- 25 2,10, 13(3H, 9H, 15H)-tri one; 30
Nhy 2006 WD 03/ 045952 PCT/ EP02/ 13216 - 10 b)

(9S) - 92t hyI In mordsseil th ez[r@se(mmnpmmfemm)lmmymccwp&aﬁs of formula [1],
pyrano[ 3",4":6"',7"]indolizino[l,62 :6,5]pyrido[4,3,2-de] quinazoline-

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

(98) 1-[3- (drnethylanrno)propyl] 9- yl - 9- hydr oxy- 1H, 12H 5

pyrano[ 3", 4":6',7" Jindolizi noRi. : 6 pyrido&f,S,Z-de]quinazoline-

2,10, 13(3H 9H 15FD trione hydroc
(9S) 9- et hyl - 9- hydr oxy- | - phenej
pyrano[ 3", 4":6', 7' ]indolizi nofl”

2)10, 13 (3H, 9H, 15H) -t ri one: o g 0
(] OH ©
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, a heterocyclic ring and aryi in which the aryl ring is optionally
substituted with one to three moieties 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) alkyithio, mono-
(C1-C5) alkylamino, 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 iridependently hydrogen, halogen or (C1-C5) alkyl; and




10 e) (9S5)-9-ethyl-9-hydroxy-I-[2-(pyridin-2-yl)ethyl]-1H, 12H no
[3",4":6'",7"] indolizino [ 1',2" :6, 5] pyrido [4,3,2-de] q§ﬁﬁﬂ%%&iﬁ -

2,10, 13(3H,9H, 15H) -t ri one hydrochl ori de; fl

(99)-9- @Ymgd/oﬁ%heptyl 9- hydroxy- 1H, 12H- PCT/EPO2/13216

pyrano[ 3",4":6',7"]indolizino[l,2 :6,5]pyrido[4,3,2-de]quinazoline- 15
2,10, 13(3H 9H 15FD trione; Q) (98) 9 eBhyl - 9- hydr oxy- | - propyl - 1H, 12H pyr ano
[3 4":6', 7"J indolizino [ |",2':6, 5] pyrido [4, 3,2-de] quinazoline-
2,10, 13( 3H, 9H YiBlaxygen prswlur; h)

(98) 9- ethyl %nﬁ LB auki -§§¥ ethyl]-1H, 12H 20

pyrano[ 3", ? ]|nd%lfg$ﬁ%%¥aﬂghﬂé &%rldo[4 3, 2-de] qui nazol i ne-

2,10, 13(3H 9H 15FD trion hydrochlorlde i)

(9S) - 9- et hy! - SR APEHBLE] %e Vel yhadressyt ipvantion, the stereachemistry of position

pyr ano[ 3" %ftﬁeaoﬁpbuﬂalefth@foﬂﬁlﬂh 11398 chufighyiba dol 4, 3, 2- de] qui nazol i ne-

2. 10, 13( 3H, OH, 15H)-tri one: “ ¢ b

(98) 9- et hyl - 0X yl prop).4) - 1H, 12H pyrano [ 3" 6", 7'

]indol i §| no [ 1r}y%ﬁr‘* @/WPE’VP&E%HHWE% tiow, o st pifermula [1 A], .
2,10, 13(3H, 9H, 15H) -tri one; k) (9S) 9-et hyl -1 - hexyl - 9- hydr oxy- 1H, 12H pyr ano
[3",4":6'",7" Jindolizino [ 1',2':6,% ] pyrido [4,3,2-de] quinazoline- 30
2,10, 13(3H,9H, 15H)-tri one; 1) (98) et hyl - 9- hydroxy | - pentyl -1H, 12H pyrano
[3",4":6',7 ] indolizino [ 1',2 HY¥ 5[Npyrido [4,3,2-de] quinazoline-
2,10,13(3H,9H, 15H) -t ri one; 30 Rh WD 03/ 045952 PCT/ EP02/ 13216 -11 m
(9S)-9-et hyl -9-hydroxy-1-[2-(4- &t hyl ] -1H, 12H pyrano
[3",4":6",7'] indolizino[ 1 ZB 2-de] quinazoline- 2,10, 13

(3H,9H, 15H) -trione; n) (95 -1 hdr oxy-1H, 12H
)

[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) aikyl 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) cydloalkyl, 2
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 (CI-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 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-
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 lindolizino{1’,2:6,5] pyrido[4,3,2-de] quinazoline-
25 2,10,13(3H,9H,15H)-trione;




5 pyrano[3",4":6',7']indo|izino[1',2':6,5]pyrido[4,3,2-de]%8|nazollne-
2,10, 13(3H, 9H, 15H) -tri one; o) May 2006
(9S)-9-et hyl -9- hydroxy-1-(3-methyl butyl)-1H, 12H

pyr ano[ &g esleafsz 7' ] i ndolizino[l',2' :6,5]pyrido [4,3, gq.ﬁ;]m r&azol i ne-
2,10.,13 (3H 9H,15H) -trione; 10 p) (9S)-1, 9-diethyl -9- xy 1H, 12H
pyrano [3",4":6', 7' ] indolizino [ 1302 : 6 5] pyrido [4, 3, 2-de]

qgui nazoline- 2,10,13 (3H,9H, 15H)-tri one;

(99)- 1-[ 2- (4- chbbf%weaﬂwéiywaqequm Eomwisﬂsg]ymmm pyr ano

[2,310,413?3H ob 15 R ?j"md&m’low 28 8tpydots e uinagatne. " 0
(9rS);]9- gt hyI _l [32 lmlﬁfﬁﬂﬁfﬂﬁfﬁﬂybﬁdyg;dghbﬁ:if}égrOzy?’lg égH- ui nazol i ne-
I[2))/1561 22( 3H, 9H, 1?)4)5% mg'@m&}'[m‘ﬂpr opyl]- ]9%1?1-9 hv[droxy-lH 128

(95)- 9-2thy| -o- hn@tﬂib%’ié”(svliﬁ&élﬁin%mwas]iaﬁué& 53%lg .
el LRl B L = ST s e
(9S) 1- (3 3 di t(byj @%yj_g_h g;[’h ‘5’§3’fﬂﬂgf‘%¥1 1H,12H pyrano [3",4":6',7" ]

i ndoli zi no 1',2":6, ?-Jb r Ui nazol i ne-
2,10, 13( 3H, 9H 15 HRano[ D6 7213!1 adse’ Qsﬁlprrgiq[@ﬁzde}qpumﬂme-are a)

(98) 1- butyl -9- etgtmllg?}hygqm .12H- pyrano[3",4":6',7" ]indolizino |
1',2':6, 5] pyrido[ 4, 3, - de] qui nazol | ne- 2, 10, 13( 3H, 9H, 15H) - t done; b)

(9S) - 91[-Ogt hyI 9- d}u)(ﬂ?)eﬂepthrl-ﬁalm&hﬁtw] {Zkfghyﬁai]d Bﬂ)eth I-1H, I%Ha |
pyr ano 8l zi R el UI ‘nazol i ne-
2, 10, 13(3H 9H, 15&1?"1”%‘% 467 )“{d%hm"“ 22 sy %32'33]
(95) - 9- et hyl - 9- h?dﬂdi@HQHESHﬁbufmphhydwgﬁldnde 12H
pyrano[ 3",4":6', 7.Jindolizino[1l 6 2" :6,5 rido[ 4, 3, 2-de] qui nazol i ne-
2,10, 13 (3H, 9H,ﬂlizs%€})'-9t' ﬂﬂé}f-‘w&ﬁﬂﬁ'ﬁ‘f@wﬂ@]’&l—
pyrano[3”,4™:6’,7’lindolizino[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’]indolizinq[1’,2’:6,5]pyn’do[4,3,2-de]quinazoline—
2,10,13(3H,9H,15H)-trione;

h) (95)-9-etbyl-9-hydroxy-1-[2-(pyridin-3-yl)ethyl]-1H,12H-

.20 : pyrano[3”,4”:6’,7’]indolizino[l’,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[37,4”:6",7 lindolizino[1°,2:6,5] pyrido[4,3,2-de] quinazoline-
2,10,13(3H,9H,15H)-trione;

3 j) (95)-9-ethyl-9-hydroxy-1-(2-methylpropyl)-1H,12H-
pyrano[3”,4”:6’,7’]indolizino[1’,2’:6,5]pyrido[4,3,2-de]quinazo]ine~
2,10,13(3H,9H,15H)-trione;

k) (98)-9-ethyl-1-hexyl-9-hydroxy-1H,12H-
_ py:cano[B”,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- 4
pyrano[S”,4”:6’,7’]indoljzino[1’,2’:6,5]py1ido[4,3,2—de]quinazoline~
2,10,13(3H,9H,15H)-trione;




WO 03/ 045952 PCT/ EPO2/ 13216 -12 d) (9S)-9-ethyl-I-hexyl - g}s%&o OO%H 12H
pyrano [ 3",4":6',7'] indolizino [ 1',2':6,5 ] pyrido [ 4, g¥
qui nazol i ne- 2,10, 13(3H, 9H, 15H)-tri one; e)

( 98) -9- WL(]W»{MSQSlhydr oXy- | - pent yl 1H, 12H 5 PCT/EP02/13216
pyrano[ 3", 4":6', 7' Jindolizino[l", 2" :6,5]pyrido[4,3,2-de] qui nazol i ne-
2,10, 13(3H,9H, 15H)-tri one; f) -11-

(95)-9-ethyl -9- hydr (3-met hyl butyl)-I1H, 12H pyrano [3",4":6"',7"]
indolizino [ 1',B: %?‘G@fﬂ -y duaxs]-2-teinethokyrhenylettel]-1H,12H-

2,10, 13( 3H, 9H, 15

(95) -1 - Ez (4- chl oo |)e63ﬁ]’|g%°h5’“8[1h ép’ﬁ‘dé’r[%%'dfﬁ“ﬁﬁm'

pyrano[ 3",4":6',7' 2]’10 21%/ %ﬁl“tn@ez 6, 5] pyrido[ 4, 3, 2-de] qui nazol i ne-
2,10, 13 3H 9H

(95) - o- ot ny -1 ]@'T%'A)‘ SRiis: E'}"Xl?}l%"r‘ﬂ’?’rﬂéﬂﬂydroxy 1H, 12H

pyrano[ 3, 4": 6", 7'Prranafd’ &Jﬁnﬁlmdqhﬁnoﬁ’ B}G;ﬁ}pymﬂa[ﬁs}&}qd&hﬂiﬁmaazol i ne- 15

2, 10, 13(3H OH, 15H)y fiory
(9S) - 1- (3, 3- di net hybIBW’? ﬁ)“f”"g hydr oxy- 1H, 12H

pyrano[ 3", 4" 6 @(P$)Fﬂiedhy129-liﬁt{:&xyrﬂ(3-ﬁe ?rl)dﬂiﬂzﬁ-i de] quinazol i ne-
2,10, 13 (3H 9H 15 gfg ',»?éﬁﬂ&g@n&el pr erred enbhodj nent the invention
refers to conpoun f Bk 4a-°h%‘ ?&B’Pé%i\llﬁ?‘ed by formul a
[1A], [1A] OHO MHDHB(BHQH,SSH);M@@, and RI R3 and R are the sane as

defi ned in clai rir’bl and pharmaceuti call accept abl e sal ts thereof
Preferalfly, the® &g éﬁ%?‘éi‘@'olﬁ)bﬂééééounds fornul a [1A] wherein R is

hydrogen or (C - Coyraab[isy 1 25 three
noi et i es |ndependené,lfl%gslél g?: gga%%%l%aggjyﬁup g”(!)ilfl\g% ng oé) (Cl-C3)

al koxy, hydroxy, 24} EH b hlongono- (- C3) al kyl am no, di-(Cl-C3)

al kyl am no, _1Cp4C cr| ryI I n which the
aryl ring is opt n I IQ? %l fﬁ“ﬁ?’gﬁﬁ\ﬁ]" '&ﬁﬁ'ﬁ' Hoi eti es
i ndependent | y sel ppenel 3745647t ndolizimu| |, maﬁ@yﬁ&d:[ag,zade]wd@guye. al koxy 30 May
2006 s 2,10,13(3H,9H,15H)-trione;
T} (93)-9-eﬂ1yl—1—[2-(4-ﬂuoropheny1)ethyl]—9-hydr0xy-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;
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’ lindolizino[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]indolizino[ ’,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]indolizino[1’,2":6,5)pyrido[4,3,2-de] quinazoline-
2,10,13(3H,9H,15H)-trione;

<) (95)-9-ethyl-9-hydroxy-1-(2-methylpropyl)-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; |




WO 03/ 045952 PCT/ EPO2/ 13216 -13 or hal ogen; and R3 and R4 gb&%%gen.
More preferably R is phenyl or (Cl1-C8) al kyl and nost pr R is
phenyl, 3-nethyl butyl or n-pentyl. Exanples for these conpounds are a)
(99) - 9- swdwsloe®shydr oxy-1 - (3-net hyl butyl)-1H, 12H 5 PCT/EP02/13216 ' :
pyrano[ 3",4":6"',7"]indolizino[l,2 :6,5]pyrido[4,3,2- eiEqw nazol i ne- 2(3H) -
t hi one- 10, 13(9H, 15H) -di one; b) (9S)-9txt hyl - 9- hydr oxy- | - phenet hyl - 1H, 12H
pyrano[3",4":6',7']indolizino [1',2":6,5]pyrido[4,3,2-de]

qui nazol i ne- 2( 3H) {(994%-cshd-14lGxd I Bydrasy ), Wikbne; and 10 c)

(9S)-9-ethyl-9-hy b 2R RGY |-k E . an ".4":6' '] indolizino [
1',2':6,5] pyri do”I 4, %324 dg?]Ml&f’lﬁ%%fﬁﬁgﬁfy?%@i-de?qmnazbhnel

t hi one- 10, 13( 9H, 15M).1HPH 158 drihes enmbodi nent of the present invention
refers to conpo epr nted by fornmula [1B], 15 [1 B] wherein R, R2,
R3 and R4 are a?@??ﬁ%ﬁ%ﬁlﬁ{oﬁ-ﬁ@fwgﬁg{ﬂﬁr maceutically acceptable salts

t hereof5 Pr eferrepyramc@’l;tﬁ’tﬁﬁ,wﬂﬁndolﬁinoi{is,zd@f;]b?ﬁb[@.,B,deé]w&h{g. R is hydrogen
or (C-C8) alkyl Wﬁ &{igﬁ@ﬁéi anal Iy substituted wth one to three

noi eties i ndepend%n ’ 333 SBM et dd™¥% om t he group consisting of (Cl -C3)

al koxy, hydroxyf) -9GEHY1-9- 23 Qy- 3 al kyl am no, di-(d -C3)

al kyl am no, (C3- C@aj % lqutﬁéﬂﬁgﬁ?%’%rﬁl{ng and aryl in which the

7 | h
aryl ring is opt |R§%§ﬁf J’g’%lt’)g{iP‘?Q}%?@?W'f%]B}T@O%S:ﬁMGBEIW@ﬁ es

i ndependent |y  sed, BEGI3¢3H DHASHY B&oddf OUP consi sting of hydroxy, al koxy and
hal ogen; R2 is hydr o?en; amno or (Cl-C5) alkyl optionally substituted

with otfe to ]E h 2%6(9% -&-li‘ﬁshlmedhﬂ}B-ythlyb%ydﬂoeﬂlHylaPm-t he gr om(Jp )
consisting o -),{:g)) X1 Yoo 0 N0 no 25 (C1-G5
al kyl am no, di-( 5 - CSPE%I %ﬂ‘]&{l}nmh%{ngqiéﬁggw@s@q%g—%@mag&ﬂ& erocyclic ring
and aryl; (Cl- CHIOABEHPHiloH)-fritbeCs) al koxy, mono-(d -C5) al kyl anvno; and
di - (C1-C5) al kyl.as ho, J dr Qge r (C-C3) alkyl; and R4 is
hydr ogen. MNbr eiilér(gﬂédrlf%‘g%L%é{'wﬁ‘ﬂ)eﬁwmf%hmPg'{ﬂ Has described above
wherein R is metpsanp[384Mg)7 lindolizia(i!,2'6;5]5veidb . %3 -0¥quinBzdint-y | |
1, 1- di et hyl et hy|2;1033(§ﬁ,§ﬁ,|19ﬁﬁ8}6|nb;a%az' di met hyl propyl, n-pentyl, 3
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],

[A OH 0
. 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,
bydroxy, halogen, amino, mono-(Ci-C3) alkylamino, di~(C1-C3) alkylamino, (C3-C7)
cycloalkyl, a heterocyclic ring or aryl in which the aryl ring is optionally substitated with
one to three moieties independently selected from the group consisting of hydroxy, alkoxy
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3, 3-di net hyl butyl, n-heptyl, n-octyl, benzyl, phenethyl, 2: a

(di net hyl am no) et hyl , 2-(4-norpholino)ethyl, 3-(dimethylam no)propyl,

2- (pyri Wow3d4sogd ) et hyl , 2-(pyridin-3-yl)ethyl, 2-(4- %ﬁﬁﬁglﬁﬁnyl ) et hyl ,

2- (4-chl orophenyl )ethyl or 2- (4-fluorophen)l)ethyl, propyl; R2 is
hydrogen, nethyl, ethyl, propyl, 5 hydraoxynethyl, am nonethyl,

(et hyl am no) et hyI (d| rret hyl am no) net hyl , chloronethyl, trifluoromnethyl,
phenyi , 2-qsyelogsrs an&%tahdkyareéydmgm Mméﬂnyfetablyd{ 1sqﬂiawlfoh((01, C8yadkyhydaani no,

b I P d hyd

Pref orred Bonpe € R, - Biel ot 8L P3Pl etor p&F rormpands o) o
(99) -1 - but®s - 9 et hyl - 9- hydr oxy- 1H, 12H 10

pyrano[ 3", 4":6' )7(—‘}S)mﬂ-@'H}Qloyyaig('slzﬁetﬁ}l&}(&f)ﬂﬁ,ﬁ}ﬁ 2- de] qui nazol i ne-

10, 13( 9H, 15H) di on R Lo
(9S) - 9-3t hyI 9- hyRiF@@i V1627 [indelizinobRi-halppidoi4.3,2 4] qi@dzoline-2(3H)-

pyrano[ 3", 4": 6", Zhidned0s15@® H‘l‘BI—inéo& 6, 5] pyri do[ 4, 3, 2-de] qui nazol i ne-
10, 13 (9H, 15H) di one hydr OCRAI oF | c)

(99)-9-et hyI 9 Wﬂswﬁhmvlﬁhm HH 12H- :
(5H 158 - i one: ?{&H@@ﬁ'ﬁ%ﬁﬁﬁﬂwﬁogﬁfﬁﬁéﬁ@” byl 06 | 1 10 12
pyr ano[3 4":6' 7' Ond-d@,il-?z(BHde)Zimﬁ #mdpyrido [ 4, 3,2-de] quinazoline- 20
10, 13 15 di 9 9- et hyl - 9- hyd | - ph t hyl - 1H, 12H
[3", 4( 6 7 i_il)noc ?P‘g %Bt%lylg@ g’zd"'%xyg By 2’12 ro>2<yde] gusggzorl ne- Pyrane
10, 13( 9H, 15H) di (Pljlﬁnoﬁ)",é:fe’@}u?doﬁz]dbﬁtjlws &ng{%zq{e]g %ﬁﬁ&bﬁH 1H, 12H 25

e

pyrano[ 3", 4": 6' 7 a1 nd éj § . 6, 5] pyri‘do[ ] qui nazol i'ne-
10, 13( 9H, 15H) - ﬂ’ée'? @% I!Ib Byl - 9- hydr oxy- | - (3- phenyl propyl ) - 1H, 12H
pyrano[ 3", 4":6' 7 ]|ndoI|Z|no[1 2' 6 5] pyrido [4, 3, 2-de] qui nazol i ne-

Another embodiment of the present invention refers to compounds represented by

formula {1B],

OH 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)
atkyl which is optionally substituted with one to three moieties independently selected

_ f;om the group consisting of (C1-C3) alkoxy, hydroxy, halogen, amino, mono-~(CI-C3)

20 alkylamino, di-(C1-C3) alkylamino, (C3-C7) cycloalkyl, a heterocydclic 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) alkylthio; (C1-C5) alkoxy; mono-(C1-C5) alkylamino; and di-(C1-C5)
| alkylamino; R®is hydrogen or (CI1-C3) alkyl; and R* is hydrogen. More preferred are
compound of formula [1B] s described above wherein R is methy}, ethyl, n-propyl, 1-
methylethyl, n-butyl, 1,1-dimethylethyl, 2-methylpropyl, 2,2-dimethylpropyi, n-pentyl, 3-




10, 13(9H, 15H) - di one; 30 h)
(9S) - 9- et hyl - 9- hydr oxy- | - ( 3- met hyl but yl ) - 1H, 12H 30 May 2006
pyrano[3",4":6"' 7' ]indolizino[l 2':6,5]pyrido[4,3,2-de]quinazoline-
10, 13( 9WoX5mhses52di one; i) PCT/EPO2/13216
(9S)-2.9-diet hyI - 9-hydroxy- |- (3-nmeth7l butyl)-1H 12H pyrano[3",4":6' 7]

i ndoli zi no(1" 2" : 6, 5) pyrido[ 4, 3, 2- de] qui¥razol i ne- 35 10, 13(9H, 15H) - di one;
30 May 2006 WO 03/ 045952 PCT/ EPO2/ 13216 -15 |

(95) - 2. 9- AHEK %;ﬁﬂdmezchﬂwﬂymﬁmwn)ocmm phepediio2 3", 4": 6" 7'
in doli ZI gn[eﬂllfagm(geé 2P 5o ﬁﬁﬁiﬁsg %ﬁ@ﬁi&b p?c?pyl %()(p%f"éxg'il 15H)

di one; 9ﬂ§) 9-et hyl =1 - hep
pyr ano[ 3 g 2-(pyriding @mmommkﬁhabg4+mr@rmdﬁemkmm ne-
10, 13( 9H, B8eth -1 - lH 12H
[3", 4( 6' %Hﬂ?rgghéﬁ ZI n%%al ]’6&5}1—1}9@@ g\girsl R%%Xiyr r I ne- Pyrane
10, 1 3( Eﬁ%ﬂ% émlchanql}yl (methylamino) methyi dimeth ammo)meth}d
9S t brofhel @ eﬂb‘x%,
(3 )4 g H;?A nct:lh(')ylﬂ Wprdmétg J”!Eﬁieh%l ﬂ%[4 51!10?:)‘ ui nazol, glthlo’
10 13( 9H, %@" Qe QG Sime] o; R Pgey-qwmct]lask;an dR“ih
£qui nazol i ne- 15

- pyr ano[ 3" hydrogen
10, 13(9H, 15H) -
pyrano[ 3", 4":6'

g, Frefetrati@npoun@ by basa&tea]ﬁrawﬂl@

551 s Bt 7

10, 13(19H, 15H)- di pmo[mmé’,(?ﬂﬁ)doﬁmﬁc[d’lptsh}ﬂ ifo

o cohekeipbe
droxy pent yT- 1H, 12H
ido [4, 3, 2- de] qU| nazol i ne

6, 5] pyri do ﬁ%@éj de] qui nazol i ne-

pyrano[ 3, 4" 6", 714 | pelhibgl Aok L - 2
b) (95)-9-ethyl-9 -hydroxy-1-[2-(4-morpholino)ethyl]-1H,12H-
pyrano[S”,4”:6’,7’]ind01izino[1’,2’:6,5]pyrido[4,3,2—de]quinazoline-
10,13(9H,15H)dione hydrochloride;
(95)-9-ethyl-9-hydroxy-1-propyl-1H,12H-
pyrano{3”,4”:6",7’ Jindolizino{ 1I’,2’:6,5)pyrido[4,3,2-de] quinazoline-
10,13(9H,15H)-dione;
d) (95)-1-benzyl-9-ethyl-9-hydroxy-1H,12H-
pyrano[3”,4”:6’7’]indoiizino[1’2’:6,5]pyrido[4,3,2—de]quinazoline-
20 10,13(9H,15H)-dione;

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

- pyrano[3”,4”:6’7}indolizino{1°2":6,5]pyrido[4,3,2-delquinazoline-
10,13(9H,15H)-dione;

f) (95)-2.9-diethyl-9-hydroxy-1-phenethyl-1H,12H-

25 pyrano[3”,4™:6'7 [indolizino{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”,4”:6’7 lindolizino[1°2":6,5] pyrido[4,3,2-de] quinazoline-
10,13(9H,15H)- dione;
(95)-9-ethyl-9-hydroxy-1-(3-methylbutyl)-1H,12H-
pyrano{3”,4:6’7 Jindolizino[1°2’:6,5] pyrido[4,3,2- de]qumazohne—
10,13(9H,15H)- dione; -

i) (95)-2.9-diethyl-9-hydroxy-1-(3-methylbutyl)-1H,12H-
_ pyrano[3”,4”:6'7'Jindolizino[1°2:6 5]pyndo[4 3,2-de]quinazoline-
35 : 10,13(9H, 15H)- dione;

15 c)

50 h)




10, 13(9H, 15H)- di one; Q)
(9S) - 9- et hyl - 9- hydr oxy- | - [ 2- ( 4- et hoxyphenyl )et hyl ] - 1H, 1213034ay2008. + ¢
|- * " pyrano [ , : , 7] noizino[ | ,2:6,5] pyrido [4,3, 2-de]

qui naz oW g BH4sHE, 13(9H 15H) - di one; 25r)

(9S) - 1-[ 2- (4- chi or ophenyl ) et hyl ] - 9- et hyl - 9- hydr oxy- 1FCTSR216
pyrano[ 3",4":6',7"]indolizino[ 1', 2':.G§5]pyrido[4,3,2-de] quinazoline-

10, 13(9H, 15H) - di one;
(9S) - 9- et hyl - | -j) 2-(98)-1.0-dietlopSdmitoxp i HI HefDifry ey P XM;12H, 12H

igsig{rganigﬁb ! 4d %Wmoﬁ”rld%l?l]lzﬂdgﬁzugo][l’z 65]pyncid?¥£ b%ofqmnaio%m el quinazoline-
(99)-9-ethyl -1 - [2 1043t tDp ienss| ) et hyI] 9- hydr oxy-2- net hyl - 1H, 12H pyrano

3",4":6"',7 rido [ 4,3,2-de] quinazoline-
ELO 13(9H 15H)] g% &Et?l% {‘hePtYl‘ 'hY%I -1H,12H-

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

1) (95)-9-ethyl-9-hydroxy-1-methyl-1H,12H-
pyrano|3”,4™:6°,7 Jindolizino[1’,2*:6 5]pyr1do[4,3,2 de]quinazoline-
10,13(SH,15H)- dione;

10 m) (95)-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,15H)- dione;

n) (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-

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

- 0) (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-
10,13(9H,15H)- dione;

p) (98)-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;

Q) (95)-9-ethyl-9-hydroxy-1-[2-(4-methoxyphenyl)ethyl]-1H,12H-
pyrano[3”.47:6’,7’}indolizino{1’,2":6,5]pyrido[4,3,2-de] quinazoline-
10,13(9H,15H)- dione;

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

s)  (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-

30 10,13(9H,15H)- dione;

t) (9S)-9-ethy1—1-[2-(4-ﬂuorophenyl)ethyl]—9—hydroxy—2—methy1—1H,12H-
pyrano[3’?,4”:6’,7’]indolizino[1’,2’:6,5]pyrido[4,3,2—de]quinazoline-
10,13(9H,15H)- dione; :
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(9S) - 9- et hyl - 9- hydr oxy- | - (1- met hyl et hyl ) - 1H, 12H 30 May 2006
pyrano[ 3",4":6', 7' Jindolizino[l",2":6,5]pyrido[4,3,2-de] quinazoline-
10, 13( 9wobkgsesdi one; V) PCT/EP02/13216

(9S)-1-(3, 3-di net hyl butyl)-9-ethyl -9-hydroxy-1H, 12H 5

pyrano[3",4":6",7']i ndoI i zino[1',2':6,18]-pyrido[ 4, 3, 2-de] qui nazol i ne-

10, 13(9H 15H)- di one;

- (99).- 9- et hyl - 9- ﬁ}/d%k?ﬁﬂlyh%hmwl—(l -Snctieddiyi LY~ 1H, 12H pyr ano

[3", 4 :6',7"] ind » f» Py, uinazol i ne-
P Owréddl?i 617 1i6dckPnB] P Y4 S\ Byl b £33 a3 Rhuindiing

(9S) - 2, 9 di et hyl - S10AMIFBISH} diegenet hyl but yl ) - 1H, 12H pyrano [3",4":6', 7' ]

i 400 L Skl i R, 15

[3",4": %" , 7" j i ncpylmm{&’f;! ¥ 7L)inddliziao .} sgaagy:faa[z{,g}zae]zlug%hg@ nazol i ne- 15
10, 13( 9H, 15H) - di 01{?e13 c?(x_ﬁs% 9- et hyl - 9- hy r ox (2- hydroxyet hyl)-1H, 12H
pyrano [ 3" , |r1 [ 1 ,2':6, 5] pyrido [4, 3, 2-de]

qui nazol i ne- 105#)139% 315?1)941 xy-1-G- methybﬁtyl)lﬁ'l.ﬁﬁ 20

9S) - 9- et hyl - 9- hyd th
éyr?ano[g Z ' 6' ¥ roxy %ﬂgﬂ‘ﬂﬁﬂzg véiﬁ) gl »%dd%léizqhm'razollne-

10, 13( 9H, 15H)- di quas(%bl)sm%bn@ et hyl - 9- hydroxy- 2-nethyl - | - pentyl - 1 H 12H
pyrano[ 3", 4":6",7' ksndol | Zi noL 2' :6,5] pyrido[ 4,3, 2-de] qui nazol i ne-
10, 13(9H, 15H) i ¢ '2:92@%@)9- gﬁpxyﬂ %—medtythdtﬂplflﬁmﬁioxy | -pentyl - 1H 12H

pyrano [3",4":6' pEe . ?Jd V}J ui nazol i ne-
10, 13(9H, 15H)- di Kﬁh E f’gg dgizig ﬁiﬁr’gkwﬁ‘%@ﬁ g‘% k- opyl - | H, 12H
| 10 13(9H 15H)- dione;

¥}  (8RS)-9-ethyl-9-hydroxy-4-methyl-1-pentyl-1H,12H-
pyrano[3”,47:6’,7’Jindolizino[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[1’,2":6 5]pyr1do[4 3,2-de]quinazoline-
10,13(9H,15H)- dione;

aa) (95)-9-ethyl-9-hydroxy-1- -(2-hydroxyethyl)-2-methyl-1H,12H-

20 o pyrano[3”.4™:6,7 ]indolizino[1’,2°:6,5] pyrido[4,3,2-de] quinazoline-
10,13(9H,15H)- dione;

~ bb) (9S)-9-ethyl—9-hydroxy—2—methy1—l-pentyl-IH,le-
pyrano[3”,4”:6’,7’]indolizino[1’,2’:6,5]pyrido[4,3,2-de]quinazoline—
10,13(SH,15H)- dione;

5 cc) (98)-2,9-diethyl-9-hydroxy-1-pentyl-1H,12H-
pyrano[3”,4”:6’,7’]indolizino[1’,2’:6,S]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’Jindolizino[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”,4”:6'7’lindolizino[1°2":6,5]pyrido[4,3,2-de] qumazohne-
10 13(9H 15H)- dione;




pyrano[3",4":6',7"jindolizino[1,2" :6,5]pyrido[4,3,2-de] quinazoline- 30
10, 13(9H, 15H) - di one: ee) b R85 208

(9S) - 9- et hyl - 9- hydr oxy- 2- hydr oxyrret hyl - I - pentyl - 1H, 12H

pyr ano[ W0,04/b45527' ] i ndol i zi no[ 1' 2' : 6, 5] pyri do[ 4, 3, 2-dg @gd Q%QI I ne-

10, 13(9H, 15H) - dione; 30 May 2006 WO 03/045952 PCT/ EP 2 3? 17 ff)
(9S)-9-et hyl -9-hydroxy- 2- hydroxyrret hyt 17 - ( 2- met hyl propyl ) - 1H, 12H pyrano
[ 3", 4 ;6" 7'] indolizino 1'2':6,5] pyrido [4,3,2-de] quinazoline-

10, 13( 9H, 15H) - dDok®)- yl—9-hydroxy—2—hydroxymethy1 1- (Z-methyipropyl) 1H,12H-

(9S)-9-ethyl -9- hydi,%og»@ygif?ﬂéjgmlgg@% é,r{@ %gggﬁmgzoﬁy 124 5

pyrano[ 3",4":6" 7' ]i ndol 1 zi no[ Wid guinazol i ne-
10, 13(9H, 15H) - di oulu%- (RHy15H)- dione;

byranof 3+, 46 T8} (ST SR ety o s osni  Comasthbu i TRIGHT e
10, 13( 9K, 15H) - di opgand8".4:§7 Jindolizino[1°2":6,5]pyrido[4,3,2-de] quinazoline-

(9S) - 2- am nonet hyI [oxy-|-pentyl-1H 12H pyrano [3",4":6" 7' |
indolizino [ 1'2 %@gﬁ?ﬁﬂﬁig (ﬂ?l v 3, 2-de] quinazoline- 10, 13(9H, 15H)- di one;

ji) (99)-9-Et hyhhpfi’&’)‘dkhlomﬂzetﬁﬁ@t D-RydrddyLio(0RBhshe A Hed 2. pyrano
[13 131(93 15Z|)_] hI”dO' i 1%94”[6’;’]111%1121:61}: 3y E%fﬁyg?lol[zzs2-ae]q§112azoh$ﬂ-na20| ne- 15

(9S)-9-et hyI 9- hydIWHMH}ﬂRinhyl butyl) - 2- met hyl thi o- 1H, 12H
pyranoéS :6' [']jndolizino [1'2' :6,5]pyrido[4,3, 2-dejquinazoline-
10, 13( 9% 15H) ) od‘? -2-Hx}nomethyl 9—ethy1—9~hydroxy— -pentyl- 1H,12H-

(99) - 9- et hyl - 2- et hythddda[ 2,8 J, Y, ;%ﬁiz&ﬁ;lé‘
pyrano[ 3",4":6" 7' Illwlrrld?l[l Zi n?fql m ?ﬁ’gﬁ%é‘.[g‘gb %ﬁ% gur nazol i ne-
10, 13( 9H, 15H) - d.oW
(99) - 2- (dlrrethy R _ﬁd yI yI) 1H, 12H
pyrano[ 3", 4": 6'%7" | |‘@3%F’|81{F§ kﬁ%![l:o;xLy %%t?'é%ﬁ'ﬁ” (‘J'?ff‘?ﬁ" “qui nazol i ne-
pyrano[3”,4”:6’,7 |indolizino[1°,2°:6,5]pyrido[4,3 Z-de] qumazolme—
15 10,13(9H,15H)- dione;

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

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

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

20 pyrano[S”,4”:6’7’]indoiizino[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”,4”:6'7’ Jindolizino[1°2":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”,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’}indolizino{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”,4”:6’7’}indolizino[1°2:6 5]pyndo[4 3,2-de]quinazoline-
10,13(9H,15H)- dione;




10, 13(9H, 15H) - di one hydrochl ori de; and 25 nn)

(9S) - 2- (but yl ani no) - 9- et hyl - 9- hydr oxy- | - (3- net hyl but ) 1) - 1H3$ Y 3 ano
[3",4":6" 7' ] indolizino [ 1'2':6,5 ] pyrido [4,3,2-de] quinazoline-
10, 13( 9Wdasrdysesti one hydrochl oride. Mre preferably thg 6empQyeds mybe
selected fromthe group consisting of a)

(9S) - 1- but yl - 9- et hyl - 9- hydr oxy- 1H, 12H13@

pyrano[ 3",4":6',7' gyndoI|2|no[1 2' . 6,5] pyrido[ 4, 3, 2-de] qui nazol i ne-
10, 13( 9H, 15H) - dé)d& 9-b9hﬂ9$yd@x;ei+6§'-meﬂaYW)GWJQthenet hyl - 1H, 12H

%ri‘SE’%ﬁ Tor - GRS Ao G SR S e S TS 05 )
(9S) - 9-et hyl - 9- hﬁ@rléﬂa}i,ﬁf@sdmgmyl butyl)-1H, 12H pyrano [3",4":6" 7]

:j)nd?lgls)ZI g?eE h;lll f‘ﬁ;%%%é‘gﬁ%‘é’q’ﬁ—ﬁ“{ﬁﬂe%gw&*@l i ne- 10 13(911 15H) - di one;

pyr ano[8", 4" ldyj'anntﬁdlfﬂ’:ﬁi ﬂhﬁdohziﬁo[iﬁz%]a}y;&jddpi,ﬂz{ae]%pﬂﬁiaﬂignazoI i ne-
10, 13(9H 15H) ﬁrig 9Hei I—f)9§ 9- et hyl - 9- hydroxy | - pentyl -1H, 12H pyrano
[3",4":6",7 ]indo 5[ s 65]pyr|do[4 , 2-de] qui nazol i ne-

10, 13(9H 15H) - e,gll(QS')EH-etli -éh dro -1

(9S)-9-et hyI -I L, pQrophe et hy hydroxy 1H, 124 pyrano |

3", 4" 6 in H%‘P?[ff ’;4 ﬁ]ri]m‘ﬂ’iﬂ“'dl %]5 5ﬂBYP@GB13[ 2-gelqumazplipequi nazol i ne-
10 13(9H 15H)- dllo,m:e(gl-]gl)sH dione;

(9S) - (33d|rreth | buty )-9 ethyl-9 hydr oxy- 1H, 12H

pyrandP3", 4": ¢1f) ¥ 19rﬁ!bY1‘rlzﬁ2r{é-f[1mrqphbn]$)e&}{ﬂ)39ﬁhm¢:é{-ﬁizzme] qU| nazol i ne- 15
10, 13( 9H, 15H) - d J 59 -pentyl - 1H, 12H
pyrano[ 3",4":6', ndo ?ﬁlu[d%ﬁﬁé(ﬂi'g g’lsg)ﬁd%%fzzd??n il nazol i ne-
3(9H 15H) dione;
g) (95)-1-(3,3—dl.methylbutyl)—9-ethyl—9—hydroxy—1H,12H-
pyrano[3”,4”:6’,7’]indolizino[1’,2’:6,5]pyrido[4,3,2-de]quinazoline—
15 10,13(9H,15H)- dione;
b) (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) (95)-9-ethyl-9-hydroxy-2-hydroxymethyl-1-pentyl-1H,12H-
20 pyrano[3”,4”:6’7 Jindolizino[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”,4”:6'7 Jindolizino[1°2":6,5)pyrido[4,3,2-de] quinazoline-
10,13(9H,15H)-dione.

25 Purthermore, 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 pharmaceutically 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; i)

(9S) - 9- et hyl - 9- hydr oxy- 2- hydr oxynet hyl -1 - pent yl - 1H, 12H 20 30 May 2006
pyrano[3",4":6"' 7' jindolizino[l 2':6,5]pyrido[4,3,2-de]quinazoline-

10, 13( 9% dkhpkdpsdi one; and )

(9S) - 2- ami nonet hyl - 9- et hyl - 9- hydr oxy- | - pent yl - 1H, 12H By T AhO 103", 4" 6' 7' ]
indolizino [ 1'2':6,5 ] pyrido [4, 3, 2-1@e] qui nazoline- 10, 13(9H, 15H) - di one.
25 Furthernore, anong the conpounds of the formulae [ 1A] and [ 1B], those
in which prolderagwenisetddrce.g aatanconiprising admintstQingasa pitenSnoedd theofat | on are
pref er abl . dicin activity. The inyention also
refers to%gﬁéﬁ%%gﬁfﬁ%gﬁe%%mn%ggﬁﬁog gu%%?srpf%cg?gﬁég%éw%gﬁ%%lﬁﬁgﬁgs descri bed
above as &ppegiellyl usefu] fog thediestriensofisobd whnmrswmdeatdensdike yolarecarandet, durgar ri er, 30
especi al | Yol di0Bfealithier, Ao ShlBh) Srd O cafll bl BRE EALGT 8] admini strati on.
Further the 1 Avention relatés to the use a conpound as defined above for
the preparatjon of nedjcanents, especially for the treatnent of cell
prolife?ativellgigwmiienalso prayidse precass & predugingespapendaf farawdsd?), | ung
cancer, breast cancer, stomach cancer, cervical cancer and bl adder cancer.
The invention also refers to a netRod for treating a cell 30 May 2006 WO
03/ 045952 -19 PCT/ EP02/ 13216 proli erani ve di sorder, e.g. cancer,
conprising administering to a patN“e”in need thereof a therapeutically
effective anount of a conpour_ag dekcri bed bove. The nethod is
especially useful for the treatjent syl ig tunors and cancers |ike

col orectal cancer, lung canggr, anger, stomach cancer, cervical
cancer and bl adder cancer. 5 'The al S0 provide a process for
produci ng a conpound of fornmula [2], [2] yePn R, R3, R4 and X are as
defined above, and R5 is (Cl-C5) al kanoy WR\ch conprises reacting a
conpound of the formula [3] or its [ﬁfdt, NI-QRSI-@\I_R~ [ 3]

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,

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

[4],

[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], '




10 wherein R, R3, R4 and R5 are the sanme as defined above M &8 conpound
of the formula [4], X L1 kL2 [4] wherein Xis oxygen or %Qj 2008 g |
and L2 are independently |eaving group such as hal ogen (C1-3) al koxy

opti onayyhyspusbst i tuted by one to three hal ogen(s), %Pél!’ogﬁ#l 1s optionally
substituted by nitro group, succinimdyloxy or imdaz % he presence
of a base. Another process of the inveption refers to a process for

produci ng a conpound of fornula [5], 30 May 2006 WO 03/ 045952

PCT/ EPO2/ 13216 [5] wherein R, R2,gR3 and R4 are the sane as defined above,
and R5 is (C-C5) al kanoyl, whi ch cogrl ses reacting a conmpound of the
formula [3] or its salt, NHZ HN' W ‘ wherein R, R3, e and e are the
sanme as defined above, Wi th gi.coup d of the formula [6], XLI [6]

wherein R2 is as defined above; ﬁ vgepr sul fur; =(OR7)2 wherein R7 is
(A-C3) alkyl; =NRs wherein_gs L6l (C1-C3) alkyl, (CG-C3)

al kanoyl , al koxycarbonyl; = RY and R10 are independently
(C-C3) alkyl; or halogen; and L' is a Iea i ngPgroup such as hal ogen,

hydr oxy, (Cl-C3)al koxy optionally substitwE® by one to three hal ogen(s),
phenyl oxy optionally substituted by[ itro g#o@®, succinimdyl oxy, or

i m dazol e. The mge&tl on, al so refers'to a process for producing a conpound
of f or nul whereip RaR @fldRe@tedeeesddnact@m@@ﬂle?ﬂ&Ei -Cspalkapiiabl e salt

thereof, mcﬂa)ngﬂrlses reacting a compound of the formula [3] or its salt,

NH, HN’R1
[ O
N
R* N \ Y
9 O
3] OR O

5 wherein R, R®, R* and R® are the same as defined above, with a compound of the formula

(6],

[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 pharmacentically acceptable salt thereof,

I5




30 May 2006 WD 03/045952 PCT/ EPO2/ 13216 -21 wherein Z, R Rg and R4
are as defined in claim1, which conprises subjecting a Bﬁ%@g ®f the
formula [1'], [1'] wherein Z, R, R2 and R4 are as defined above; and R5 is
(Cl- CO5)walobhamyl, 5 to deacyl atl on with a hydrazinge '@ﬁpd Hhsngerivative.
The invention conprises also those conpounds prepared by a process as
descri bed above and to the conpounds.gpnpound of fornmula [1] for use as
medi canment, especially in the treatnment of cell proliferative disorders.
The fol | ovitheyeiS@hRYRE? B’ debRtdrbesdebihal ipcRpal AtHidnoa) grk&("éu kieatmgucl i ¢
conpounds formula [1], [1A] and [1B]. In the fol | owi ng
Schenes 1, &%PO%B%EO%RWAQ X denote the sane as those of the hexacyclic
conpounds as descri bed above. 30 2006 V\D 03/ 045952 PCTI EP02/ 13216 - 22
Schenme 1 step A\ step C1) TR | step D[10] QAc 'O [57 QAc O step E
step G > [1B] Starting conpounds - gr /w a [7] are known conpounds or
can be prepared by 5 nethods_k¥ For exanpl e,

(20S) - 9- ni tr ocanpt ot heci n 20- % ed according to the
procedures reported by M C. Wani 1. Chem 1986, 29, 2358)

et al.

]
wherein Z, R', R and R* are as defined above; and R® is (CI-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, R%, R* R* and X
denote the same as those of the hexacydlic compounds as described above.




30 May 2006 WO 03/045952 -23 or by F. H Hausheer et al. (gﬁéﬁB%@@gO).
PCT/ EP02/ 13216 [7) OAc O The reacting conditions of the ab a3t A B

C, Db EE Fand Gare briefly described hereafter. 5 Step A. Oxidation of a
conpoungrobiokdesy formula [7] to prepare a conpound ofPE?%HMP%hgula [8], The
oxi dation of the above Step Ais preferably carried OouUt" W a suitable
oxidising reagent in a suitable solvent. Suitable oxidising reagents are
hydr ogen peroxi de such as 10 aqgueous hydrogen peroxi de and hydrogen

per oxi de- urea conpl ex, percarboxylic add such as peracetic acid,
perbenzoi ¢ add or mchl oroperbenzoic add as |ike, and suitable solvent are
acetic acid, tetrahydrofuran, chIorg&g&gk di chl oronet hane, as |ike.
Typically, the oxidation is conduc the tenperature between 0 to 100
Cfor I to 10 hours. Step B: Chlorination of a conpound of the formula [8)
to prepare Bpound of the 15 fornmula [9Q, The chlorination of the above
Step Bis Qarriped out with ant ui\gb e chlo.inating reagent in a
sui t abl e sol G ntsyar phospheteyB 30 May 2006
WO 03/ 0459%: : S ¢ [

chloride, Vilsneier rea

Z4 chrori e
\as like, with the lise & M
formam de as a catal yst ol vent. Suitable s8I vents\arg _
di chl or onet hane asl?i ke Il as N, N-dinethy for~u % as nentioned the
above. Typically, ther ion is conducted at the tEfp@rature 0 to 80 C
for 1 to 15 hours. 5 Step C. Addition of an amng Ri-NH to a conpound of

di met hyl

the formula | | prepare a conpound of t,d@g,_,,f,{ﬁrmla [10], [10] QAc O
HS
stepD
—

| Starting compounds of the formula [7] are known compounds or can be prepared by
5 methods known in the art. For example, (208)-9-nitrocamptothecin 20-acetate is prepared
. according to the procedures reported by M. C. Wani et al. (J. Med. Chem, 1986, 29, 2358)




The addition of the above Step Cis preferably carried out gﬁla % itable
organic 10 sol vent such as nethanol, ethanol, tetrahydrof 34’ 12 Ydi oxane,
chloroform N, N dinethyl formam de as |like at the tenperature fromroom

t enper a 20 Cfor a period of 15 mnutes to 1 Step D
Reductlw(%?&éas%orrpound of the formula [ 10] to pr eng@Eﬁz@Bﬁound of the
formula [3'], 15 [3'] OAc O The reactigg_of the above Step Dis preferably
carried out with a reducing reagent in "a suitable solvent in the presence
of a suitabtky k&l aaysteeubl GPOSs350dY)Ci Ng reagents are nol ecul ar hydrogen,
or hydrogen source such as cycl ohexadi ene, form c acid, amonium formate
as like. Sgstable oI vents are e.g., nethanol, ethlfel, ethyl acetate,

N, N- di net hy e, P, 4-di oxane and wat B i norganic
or organic a 101 nitslugaps hydr og Sul fonic

aci d, phosph u_d.ﬂé_ﬁ_,a o] Rtic acid.
Suitable catal ysts are nsig i op ?Iﬁ such as pall adi { num

ni ckel, and typically 15 ol O % pa 'é| um on char coal pl afli num

oxi de. Typically tfﬁ] pn i s conducted at the tenpera 0, to 100 C
at the pressure 1 100 atomsphere 30 May 2006 WO 03/(45952 CPEIUJEPOZ/ 13216
-25 for atinme of 15 mnutes to 1 day. The reaction of the Step Dis also

achigved wit b T etk dondRBhAr IR/apbRSALCH TR IRk 15 breiy 25 20 and

SnCl2 in a, sujtaple soI vent suc edu and
rrethanolldieﬁ'y’@?g #Edfterc acid at the tenperature.0 to 100 C for a period of
15 mnutes to 1 day. 5 Step E: Reaction of a conpound of the formula [3']

R i L (N
substi tut 8“’5‘3 gﬁe to three hai ogen(s), phenyloxy optionally substituted by

nitro group, succinimdyloxy, or imdazole, to prepare a conpound of
formula [2'], 10 [21 OAcO

8] OAcO

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, G

9] OAcO

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




The reaction of the above Step E is preferably carried out é/& a suitable
~reagent of the fornmula [7] and a suitable base in a suital%&lI ¥AWant .
Sui t abl e bases are typically trialkylamne such as triethylam ne and
idiniofopr.wdﬁggghl amne, aronatic am ne such as pyri dkeﬁﬁﬁ‘gﬁﬁ%ﬁ“ di nes, and |
gani ¢ base such as sodi um carbonate and sodi um i ate. SUI tabl e
sol vents are chloroform dichloronethaae, acetonitrile, 1,4-dioxane,
N, N-di met hyl formam.de as |ike. The reaction is conducted typically at

bet ween - Zbloride, titionyl €hlbrde, axabyé chlogdd Vi eder féa Bég{t%hﬁ@wﬁgﬂﬁﬁ@gog@y@ Typi cal

t ﬁ?gﬁﬂéigé"?%&“@aéf%%%’#eaﬁ%.l?#la%fafoé‘% € REBEs0trys 2ealomiaol o,  phony
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e Q conmpound o e
formul a [%éégéﬁ g%ﬁp@%\éﬁ&&%t&e%%P%qrg]ﬁ % é?g?‘H'SRZ is the same
as defl ne abovgqhHRG IS oxyge sulfur; (OR7)2 in which R7 is (d- C5)al

cyl; =NRs om@meRsNHymmmpomaﬁﬁsmm|[9] to@repafeaal kanoyl or
(d 5 C5)ad Q%E’ﬂfé%ilmu} ﬁ9R10 in which RO and R10 are independently

(Cl-C5)al or halogen: and LI is a leaving group, such as hal ogen,
hydr oxy, (Cl C3) al koxy opti onal lM sygstituted by one to three hal ogen(s),
phenyl oxy optionally substituted ‘Bs""\hi tro group, succinimdyloxy, or
imdazole, to prepare a conposd heformila [5], [5 1 OAc O 10 The
reacti on of the above Step F i{ arried out wth a suitable
reagent of the fornula [6] a0 ase or add catalysts in a
suitabl e solvent. Suitable bases are ty\j @A ¥ trial kyl am ne bases such as
triethylam ne and dnsopropyl et hyl am ne, arqmat¥c am ne bases such as
pyridine and |utidines, and inorganic base§ s§ych as sodi um carbonate and
sodi um bi car bonat e. SUI tabl e add catlfllysts Q¢&® typically i nor gani ¢ aci ds
such as 15 hydrochlorlc acid, sulfonic add and nitric add, organic acids
such as acet ,, trlfl uoroacetic add, nethanesul fonic add and
p-tol uenesul f ﬁ? therpboveSiensC isgueferabip careisd tuctrin stitablelosganicde, t i t ani um
t et raadl levéiﬁsadm;smemah il ol are
chl or of or ?Fgl chl or qnet ﬁlta%e agéet%-agﬁqrtgﬁlﬁéd’ ?’if@&nXangOtfs{fﬂN\ﬁgﬁmt hy
f or mani déirlTI]g formamide as like at the temperature from room temperature to 120 °C for a

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’],

15 [3] OAcO
The reaction of the above Step D is preferably carried ot 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 1 to
10 N aqueous hydrochloric acid, sulfonic acid, phosphonic acid, nitric acid, acetic acid,
frifluoroacetic acid. Suitable catalysts are transition metals such as palladium, platinum,
nickel, and typically are 5 010 % 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




the hike. The reaction is conducted typically at between Zaoi‘geéé’%g Cfor a
period from5 20 mnutes to several days. Step G Reactio ?yl ation)
of a conmpound of the forrmula [2'] or [5] with hydrazine to prepare a
hexacychicosemepound of the formula [1A] or [1B] The j ﬁl&%ﬁ,@ﬁl 9f t he above
Step Gis preferably carried out with hydrazine in a sui e solvent and
at suitable tenperature. The suitabl e.solvent are typically nethanol,

et hanol, 30 May 2006 WO 03/ 045952 PCTTEP02/ 13216 -27 1, 4-di xane,

L LA 0 0 B o 1"

conducted t p| cal et we nutes to
several d36f4 or lowry Saltﬁmt%?@ﬁ&;anﬂﬁmﬁf@mdsMIdshheﬂt@uMa 1B] can be

Pherfolt a‘i@“‘ﬂg’““m*ﬁ ORI blcric el e B OGRS et o 1
(Cl - C5) al ?fﬁﬂeﬂﬂﬁfﬁfelérﬁlﬁ%tﬂtﬁahw( Cl- C5) al kyl anmino or di- (Cl-C5)al kyl ami no;
Xis sulfur; R, R3 and R4 denote the sane as those of the hexacyclic

CONPOUENdStepfE: Réretidsfatompbil of the fobulh d R13 are
I ndependently hydrogen gfb (C?-CSOak @?ﬁgﬁng%ﬁ%%mg%ggorﬁ%t[e G [IB]

(R2=SR1 The reacting conditions of t above Steps H, | and j are al so
briefly described hereafter. 30 I\/q 006 WO 03/ 045952 PCTI EPO2/ 13216 -28
Step H: Al kylation of a conmpound df t he’f or mul a [2'] with an al kyl ating
reagent to prepare a conmpound of the forrmula [ 12], [12] OAc O

| [4]
wherein L' and 1.2 are (optionally different) 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, to prepare a compound of formula [2°],

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-dimethyl formamide as like. The reaction is conducted typically at between —20 to 100
0C 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.




The al kyl ation of the above Step His preferably carried O%Ngf’ﬂ%
suitable alkylating 5 reagent in a suitable solvent. Suit Y, §| ating

reagents are al kyl halide, alkyl sulfonate and dial kyl sulfate such as

al kyl i wibod@ssesrl kyl bromide, alkyl p-toluenesulfonatgerabbdiige

mat hanesul fonate and di al kyl sulfate, as |like. The suitable solvents are
tetrahydrofuran, chloroform dichlor-@get hane and the |ike. Typically, the
reaction is conducted at the tenperature between 0 to 100 C for 0.1 to 10
hours. 10 S8wdjs Reaction ofiatdnpound ofthe formpolafisf] eith bleempeundiof thelfdi2juld [],pr epar e a
conpound of the formula [13], [131 OAc O The oxidation of the above Step |
is preferably carried out with a suitalle oxidising reagent in a suitable
sol vent. Suitabl e oxidising reagents e peroxide such as aqueous 15
hydrogen peroxide and hydrogen peroxj d&-yrea conpl ex, percarboxylic add
~such as peracetic acid, perbenzoi &daddlor m chl oroperbenzoic acid, and
persul fate such as OXONE(r) (Dupont, S.A ), and suitable solvents are
acetic acid, tetrahydrofuran, chlor rm dichl oronmethane, and the |ike.

Typically, the reaction is conducted at the tenperature between 0 to 100 C

fg(rj- 1to memzésﬂe@ammsdﬁﬁ&ﬂﬁ@e&/@@&sﬂﬁiﬂ(ﬁ@ﬂﬂx&ﬁ&lﬁﬂ?mﬁt e? J: |
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t he” abdveCBalkoxyrarbongs eNERBliy whigh Rf &l Ribibre\indeperalestly (C1i0%allykiore 5 HNR12R13

In a suit e Eﬁﬂlis;t e ] HNRI 2R13 moni | mary am nes
and secongeglr) n’zsiir}!ﬁd\r?‘egalpre ra f?%Sﬁ%g?i?yéoﬂ’éi'@%ﬁ%?%ﬁn S such as
mono- andSubgiitited hy loaafothree hdpgen(shphenylontyloptiomilly eybstitnted by aiteb gtowp,opy| ani ne
and nono- gRAHIm AThp | T e ' JySs carried out in a
sui tabl e sol ventéﬂgﬁ{’:# as aglg’tat? retpgrgiaé?ﬁ?oeﬂgﬁ%%f%@g&j’chl orof orm

di chl oronet hane as |ike. Typically, the reaction is 10 conducted at the
tenperature between 0 to 100 C forRl to 10 hours. The hexacydi ¢ conpounds
of the present invention can optié al gy be converted into a form of

physi ol ogical |y acceptable salt,Ne. &, a salt of an alkali netal or alkali
earth netal, R
R*
0
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,
trifluoroacetic 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

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

Step G: Reaction (deacetylation) of a compound of the formula [2’] or [5°] with hydrazine
to prepare a hexacyclic 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,




by using a hydroxi de of these netals; or when such a corrpogﬁtg/I 3 basi c
conpound such as that possessing an am no group or the I|i aﬁé’g?g
converted into an inorganic or 15 organic salt using an inorganic acid such
as hydr¢gsmlides; add, sul furic add, phosphoric add, QETIF)PﬁllkiIKe or an
organi ¢ add such as formc acid, acetic acid, nethanesulfonic add or the
| i ke. The manufacture of the pharnaceugrcally acceptable acid addition
salts of the hexacyclic conpounds of the fornula [ 1] can be carried out
by treati nhididangd,Natimethflfdrinemia, dzmeﬂqlsﬁ]lfd:@dmdmuﬂﬁk like. THe@edctistsll a [ 1]

with an add |n a onvent r.ocedur e.salt rrratl on.
Exanpl es of nt %“F% mf’ﬁyc t%fy accgg?ﬁgjl ford‘cpeno‘ggf’ EJ’ £ oS 3@/ process

are inorganic adds (e hydrochl ori c add, hydrobromc add phosphori c add,
nitric add, sdi i@}ﬂcﬂlhdmmndtofahd@mela [1B] caxbé prepaaet, acetic add,

f i d dd,

o i S e kB AR,

net hane§u|¢6fﬂ“€wﬁﬁ hemgs 2.0 ieCl-Chdkpitiearyiopi mon%@ﬂpﬁﬁoﬁwa@inotm@-f or mJI a

[1] can be(cqqcsoekﬁe@lnﬂomsﬁmﬁ Wﬂ*ﬁﬁ%@‘&éﬁo@ %%@&tg%g@hgﬂ@g%g&% 03 45052

various net hods khown to those e art

PCT/ EPC2/ 1632:139@@@%0%%@%@ c‘s%lr'rﬁ re@emdepmdﬁeﬂx ion are
useful forhylihsged be@in@s)ikaf cancer. Accordi ngly, the present invention
conpri ses the use of the above conmpounds for the manufacture of

nmedi caments for the treatment of capcer and the corresponding

phar maceuti cal conpositions which c@ﬁiﬁﬁe—ée a hexacyclic conpound as defined
above 5 and a pharmaceutically acceptable carrier. The hexacyclic conpounds
of the present iywvention are effective agginhibiting or preventing the
growt h of turmrjj\l rg'premal i gnant and mal {gngnt cells and are useful for the
t reat nent of didir cNnomas form ng solid NahmiN's, especially of col orectal
cancer, | um RNCA : ancgr, cervical cancer and

3 st cancemt :
bl adder cancd pcycl iﬁﬁpﬁg co pe prét%ﬁjt f vention can be
used to trga to retapg N gl opnent of sugeL ggwgors, and
to prevent the increa$s unber of tunors Zan\.i - cancer therapeutl C
activity of the hexa i/ compounds of this inve on may be denonstrated
by various standald in AAtho assays. gdscri bed bel ow and

.10

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




“in the exanples are known to indicate anticancer activity gggﬁare ssays
for cancer 15 therapeutics. The hexacyclic conpounds of th A
invention have the structure depicted in formula [11, and anti cancer
activit erm ned by any standard assay, especiall says for
apoptos¥§a§#%§bhexacyclic conpounds of this inventioﬁ%gﬁt%ﬁgwicularly
effective to induce apoptosis in carciyonma cells, causing the death of the
cell. Thus the hexacyclic conpounds of this invention are the desired

act i vi ti esteplH: Allg1&LHROY EGHEpGAL DEthe Br R HEH ' ' he cells
are exposezldpt omfle/e %xfac%&llljc conpounds gf,l]'t hi s?ﬁ I vg%ﬁeggne.ﬁtegabr?%a%ona cells
for assayé’c?l%?m&@ @rRa . | ung, colorectal, etc.) are readily
obtained fromcells depositories such as the American Type Culture

Col l ection (ATCC) or may be isol aggd by skilled persons from cancer
patients. The type of cancer agai ngt ich the hexacyclic conpounds of
erm ned by the type of 25 cells used
in the assays. Carcinonma cel g grown in culture, nmaybe incubated with a
speci fic conmpound and changes ‘ﬁ 'ality may be determ ned for

. exanpl e, by dyes which sel ectj & 2 dead cells or by optical density
(O D) neasurenent. |If nore Bhan~“10% of el/ ave died, the conpound is
active in inducing apoptosis. The conpoundy map not directly kill the 30
cells (cellular toxicity) but may nodul atgtettain intra- or extracellul ar
events which result in apoptosis. Thg antiea@er activity of the conpounds
of this invention may al so be determ ned by assays that access the effects

of conpounds .Qn | I.s wth and _differeptiation. Cell growth inhibition
may be deter r#ﬁé%%ﬁﬁna‘g"&gﬁﬁb"?ﬁ en&mﬁ&%[}ﬁm&d@gtma% lealiylaie cells in
cul tur e wietgentiyi@suitible iveposiitayR eftts aft Wy lBAIRIe /RG] filfoate DY

m cr oscopi @W%nti ng, SLi gitil ﬁl?%ﬁ%:o nting, or fBlgl neasur ement

whet her t % A% SHE pgide l?—”@WdEﬂF‘&Q%RT? Peneswionals of cells has
I ncr eas edmathateslfonate and Bialkyhvnlfie, as Bkk, The sulthtde WS arOfetrgifidrsfufads not

i ncreased o%ipwth.?riﬁls been i%ﬁtgiﬁ#e and tg%corr,pound i,S rq%% rded as having
therapeut“ib% Py 4 SFo f  likey Lypically, dhe reastion fs copdncte h have becone
di f f er enttemperatusd heeweenddd LOGAT fopd.1 & 10dmlrsconpound nay be determi ned by
known net hods (i.e. measuring oxidative burst 5 in HL-60 cells, an

o e oo S SRt RSP e e L BB RPN s havi ng

t her apeutfprmula [13], '

this invention are npst active i ¥

R\ .0

(131 OAcO

The oxidation of the above Step I is preferably carried out with a suitable oxidising
_ Teagent in a suitable solvent. Suitable oxidising reagents are peroxide such as équeous
15 hydrogen peroxide and hydrogen peroxide-urea complex, percarboxylic acid such as
~ peracetic acid, perbenzoic acid or m-chloreperbenzoic 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 °C for 1 to 10 houss. |




activity. Antiproliferative activity assay was carried out ﬁi’ll gid 8
singl e suspension of tunor cells was inoculated to the sel3 P 8 Iut ed
96-wel |l mcrotestplate. Then the testplate 10 was i ncubated in the 5% CO2
anbi enceygadsgshsz for 4 days (2 - 3x 103 cells/well). D}% lgz?gr e of cell
grow h in a nonol ayer was neasured by using WST-8 ( JiII]FE 133 pan). 1C50
val ues of drugs against tunor cells wepg_cal culated as the concentration of
drug yielding 50% OD of the control growh. The results are shown in the

fol I owi ng Feble\dditiochiuf akathine bbiRforafld NNRIRY 195 cHBFARY &H{EPAO@EFS of the
formula [ {PA%ePaned I 1%%%@8? nsi ir‘]wtro growth of human tunor cell
lines, HCTIT AN P [&#): cancer (CRC) and QG56 and NCI - H460
of non small cell lung cancer (NSCLC) are summarized in Table 1. These
cell lines are comercially avai k&bl ggwia the Anerican Type Cul ture

Col l ection (ATTC). In Table 1, 20 Q¥npound A denot es

(9S)-9-et hyI 9- hydr oxy- I-phenet hyI H_K2H-

pyrano[ 3",4":6' 7' ]|ndoI|2|no[1 2' NG, ¢ pyri do[ 4, 3, 2- de] qui nazol i ne-

2, 10, 13(3H 9H 15H) -tri one. oL de

19S) 9- et hyl - 9- hydr oxy- | - pent yl
pyrano[ 3",4":6', 7' ]indolizi ngx™ ASHRyrido [ 4, 3, 2-de]

gui nazol i ne- 10 13(9H 15H) - di one, ng/ D\denot es

(9S) - 9- et hyl - 9- hydr oxy- | - (3-net hyl butyl) 2(3H) /P hi oxo- 1H, 12H pyrano
[3",4":6"',7'] indolizino [ 1',2':6, SJ . 4,3, 2-de] qui nazoline 10,13
(9H 15H) di one. Conpound E denotes  [14] OAcO

(9S) - 9- et hyl - 9- hydr oxy- 2- net hyl -1 - pentyl - 1H, 12H

5 g S S T
Corrpoun'ﬁ bt B gutfehle spivents Gpitad SHNRZRY dre@rypnartidy phistary(@ainest hyi but y1 )
|q ] :—In ; 3 I(;Il- Pﬁg@ﬁ&oﬂcﬁr}x dnink, pr%fe}ab!ﬂﬂ%d %h&' gi-(CLCRalflarides Bk afRohd 32~ del
I;iunethylzmmne, mono- and diethylamine, mono- and dipropylamine and mono- and
dibutylamine and the like. The reaction is carried out in a suitable solvent such as acetic
acid, tetrahydrofuran, chloroform, dichloromethane as Iike. Typically, the reaction is
10 conducted at the temperature between 0 to 100 °C for 1 to 10 hours.

The hexacycdlic 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, sulfuric acid) and organic acids (e. g. oxalic acid, acetic acid, formicacid,
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 converied into the hydrates or solvatec and their salts
by various methods known to those skilled in the art.




10, 13 (9H, 15H) - di one. SN-38 denotes 7-ethyl -10- hydroxycamé@}?e§(&6 TabI e
1 Anti-proliferative activity assay (ICso in nM ConpoundH 1

NCI - H460 ( CRC) (NSCLC) (NSCLC) Conpound Al1.9F 6.5 7.1 Conpound B617.77. 0
ConmpounwoB/dsbsz 1710 Conpound E4. 515 157.9 Conpound Fé’rﬂzﬁ?ygnéd' 8 SN- 38

6. 953 2721 (Reference) For clinical use, the hexacyclic conpounds of the
formula [1], their prodrugs, or salt -gparms thereof and the |ike can be
adm ni stered al one, but will generally be adm nistered in 10 pharnmaceuti cal

adni xture for ¢ h@xe¢c}arscoamomqlsrofdie@résenﬂ1h&nﬁ@i ire asthd foryberateior pose
di si nt

I e T

agent , coatlng mat e
stabi | i Zerthe@b%‘lf?@lfﬁQfmdlmsﬁomdhmmdméﬁanbﬂiﬁon ndidgi xt ure can be

detail . abrpen kA A fia Wi b bR bty ?eﬁvﬁﬁa'al?o} “the

detail, as peniione
f or mul a5 [ f]l BP mcqyﬂ@&ve@emldemu an object of the present invention, as
is a process for the nanufacture of such nedicanents, whose process

conprises bri mgéma@aﬁcgﬁl gﬂ{@of&g F{,ﬁ tall]g Efe%@%%hﬂ)}&n nd i f
es into a

desired, one o ‘%g ?r therape an
gal eni cal PERYFRYRE er%? 1 usnars ingmemelign @U@B mahgnant 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 compounds 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 hexacydlic compounds of this invention
may be demonstrated by various standard iz 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 farticularly
effective to induce apoptosis in carcinoma cells, causing the death of the cell. Thus the
hexacyclic 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 (O.D.) measurement. If more than 10% of cells have died,
the compound 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




WO 03/ 045952 PCT/ EPO2/ 13216 -33 The pharnmaceuti cal conp05|ég§F dﬂﬁé
adm ni stered orally, for exanple in the formof tablets %¥ bl et s,
dragees, hard or soft gelatine capsules, solutions, emnulsions
suspensivomey/odfdm ni stration can al so be carried out ﬁﬁﬁ%ﬁJ+¥ml or exanpl e
using suppositories; locally or percutaneously, for exanple using

oi ntnments, creans, gels or 5 solutions3i-or parenterally, for exanple using
|njectable so utions. For the preparation of tablets, coated tablets,

dr agees orn¢@W%C@@ﬂé@ﬁﬁ@“@a@&uﬂﬁbsumﬁhﬁmmpmadyﬁﬂunmmﬂmpoﬂmﬂsmmhoﬁhe present

I nvention ﬁgﬁég@ Emptg n ni.c_or organic
exci pients c&phar maceut | cBgHy accept a F%ngggrurﬁésrrg a?&eg(ag%xﬁne%ﬁgﬁap I tabl e
exci pi ent s Y: empﬁgé%omwmlyeeh@pmdxf&meéaﬁmﬁwenl act ose,

mai ze 10 séfartgsh&,g t salts
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the case that no excipient 1s neede I'ne capsul es.
For the pﬁﬁﬂﬂﬁbtlon of solutions and syrups, excipients which may be used
I ncl ude for exanple water, polyols, 15 saccharose, invert sugar and

]gl ucose. ror anmh&b&ueemlmﬁas Svas EatFeddhe B BN, Af}nddgmu&%n%l S5 :nC| léde

or exanp t co ne, and vegetable oils or
supposi tort'|§13a:'\é\§a eﬁ%‘&” %%?Hf%&rs'éﬁﬁrﬁ?@&a%‘&%géwﬂl psplate ghedetglatgni ch may
be used i rwab indebatdddn ﬂmmct)@arna"eweatsm férar digded 3§I1b%cens¢ﬁa981'hef ats and
sem -sol i ql ee&f'c%i" d oI S., The a?har rra ut | cajrwép osi tjions maé al so
contain preser Vi levi §3eﬁ9@“e @HﬁdP;EPfﬁ’é gent s,

wet ting agduess»fdmgumn tetr ceﬂweﬁe%letﬂ@ted mh@é@eélﬁxan@ﬂef&@ b Gieldipl ts  for
the vari ak n:t‘r g@‘ﬁgﬁ‘siﬁ guff %}Dg és or anti oxi dants.
They nay so con?%ﬁ ° eesy 3‘["?91 3‘1.1} g§§ dts. In summary, a

phar maceut i cal formul ation for oral admnistration may be granule, tablet,

sugar coat ed Thesintittumonaisities offhiexdcyclis vappnaidoaf the foeamlagil @handfhBEh f or

* Stbcut anesgar ngéﬁﬂgoef%‘%aﬁw P PR CHBRHR plo-L e R on i o
may conta GR@td@élQ land NG G460 bbmoresnzatiptiblung saictr(NSCLG) aess@niatizatake t he
~solution jsphani ‘f’hesg-&mﬁ&tdre&o‘ﬁ%& ‘lﬁ%&ﬁ?ﬁg%gﬂgaﬁqa@a’ el tered in the

formof a suppository or pessary, ally in the
form of aCplsctiom(ATd6Dut i on, cream 0| nt ment or dusting powder.

In Table 1,

20 Compound A denotes (95)-9-ethyl-9-hydroxy-1-phenethyl-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.

Compound B denotes (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-10,13(9H,15H)-dione,

25  Compound D denotes (9S) -9-ethyl-9-hydroxy-1-(3-methylbutyl)-2(3H)-thioxo-1H,12H-
pyrano|[3”,47:6",7’}indolizino(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’lindolizino[1’,2>:6,5]pyrido{4, 3,2-de]qumazohne-
30 10,13(9H, 15H)-dione.




30 The daily dosage | evel of the hexacyclic conpounds of tgﬁﬁgraﬁﬁgt
I nvention is from5 to 2,000 ng/n2 when adm ni stered by ei il oral or
parenteral route. Thus tablets or capsul es can contain from5 ng to 1, 000
ng of awbicgesssenpound for single administration or LWPEpRSREE at a time
as appropriate. In any event the actual dosage can be melght and response
of the particular patient 30 May 20063280 03/ 045952 PCT/ EP02/ 13216 -34 The
| ustrate the preferred nethods for the preparation of

fol | owi ng
the hexac M}%ﬁﬁﬁﬁﬂ@%?‘eﬂﬁﬁ-wtbgmﬂ -hiydnogyriethyl; 1-Bhinethylbagl)not i nt ended
G i )

PCT/ P02/ EQ%ZWEWW%SI%?’Q? AR AR esipgiiase ?%ﬁnaa%e‘m%z

(20RS) - 10- et hyl - FheC| n 20-acetate 5
(20RS) - 10- Met hyl canpt ot hecin (18.1ng, 0.05 mmol) was dissolved in sulfuric

acid (0. 3Nbg demotes patld-30-tipdr t@ﬂ{eéml ng, 0.06 mmol) was added to the
solution. After stirring for hr. roomtenperature, the mxture was

poured §nto water and extracted W|t i chl oronet hane. The organic | ayer

was concentrated under reduced pres 0 give

(ZORS) 10- met hyl -9-ni trocanptothecin (18.1 ng, 89% as an off-white solid,
10 'H NMR (270MHz) S ( DMBDi-pifiifedatB8 aétivitydssay (IC3, ifaM)3H) , 1.75-2.00 (m 2H),
2.57 (s, 3H) 528(5 2H) 544(5 2H), 6.56 (s, 111), 7.37 (s, 1H),
7.94 (d, j = d—n 35—t =8Oz 1H) 8 53 (s 1H): M (ES)
“mz 408 (M++1). a(’?@?&) PE'EQ % d- nDLDot an| toQGém n (NG-H460y,| 0. 039 rmol )
was suspended i acetic ac(‘éR »2 rd)(@Rﬁ) acet(NSOLh':Do i (NSQI)4 1M ) was added
to the susperstgaﬁ1 Oﬁg‘]&gr stigginglat S7gCT J'ST—I'n——rnsfthanoI was
added to the ,vf- e 1n. an i Cé-hatih e _resi d e” obt hi ne@sby ¢oncentration

- of the m'xtuﬂ‘eGnmpopndBf ed by siliicazgel dol umy chrpmatpgr aply

(di chl or onet hane/ acetone| = 30/ 1-19/1) to gijve the prpduct (11j4 ng, 65% as
a colorless

Compound D 5.1 15 17 10
Compound E 4.5 15 15 7.9
Compound F 3.1 12 74 48
SN-38 69 53 27 21
(Reference)

For clinical use, the hexacyclié 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, emulsificr, 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
manufacture 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.




solid. "H NWR (270 MHz) 5 (CD(I13) 0.99 (t, J =7.6 Hz, 3H)3 %é @39 (m
5H), 2.62 (s, 20 3H), 5.31(s, 2H), 5.41(d, J =17.5 Hz, 1H), BN WO 5 =17 5
Hz, IH), 7.21(s,1H), 7.74 (d, J = 8.9 Hz, 111), 8.28 (d, j = 8.9 Hz, 1H),
8. 33 (swoldsdasobS (ES) m z 450 (Mr+1l). Reference Examlc‘fmﬁoz?u epar ation of
(20S) - 9- ni trocanpt ot heci n- N-oxi de 20-acetate 25 To a SO on of

9-ni trocanpt ot hecin 20-acetate (8.62 g33.19.8 mmol) in trifluoroacetic acid
(65 m) was added urea-hydrogen peroxide (3.11 g, 33.1 mmmol) at room

t enper at ure. At pharstaicsutical gorthpusitibnb fnay Bé adibiait &I ayafor EQmpldia the Xt ure was

concentr at r sure,to ap I ately a half vol yne and

pour ed i ntfglq%ﬁpgagtes mﬁeggbﬁﬁxiﬁgeés hﬂfcﬁ)lé) glrﬁgéaﬂng&apﬁfxllgw fags ool | ect ed
by fi Itratqr@mpenmetﬂmnishatﬁﬁcdnslmbé@&:ewwtedaa dorthixhrple usingyacuo to obtain
the title 3% 0 Ma 2006 V\DOB/O 5952

et Epco; T3BRRONRA ot i dnbedit Fe Shimld wltipiggicars s, gleorry g
2.08-2.83 sghtpomr;p@emaauysfora@hﬂp}exﬁm:gan,eaablawuuoaMo (d. J = 17.7 Hz, 1H),
5.67 (d, J=17.7 H7, 111), 7.96 (s, 11-1), 7.96 (dd, J = 7.6 and 7.8 Hz,

1H), 8.67 (5. Fdthe Bﬂegiﬁu&ﬂoftiblef%goag?dﬂbleé,"&ﬁgée'\é%r'ﬂa}d defaithe dpfules(BfE 1) - O

Ref erence Exanpl e ) .
( 20RS) - 10 hgkacTiF compounds prsqenémwmmw@s anDixaéwithpbammhdtﬁcd};mpound was

d t f
Exarml ¢ Féc i n?"i*;%sﬂﬁa%é?ﬁ% OB PRI BRT ol of 01 2 STEF
S2.1. ' H Nt ciRiepts %t?(béayei{a;ée@w 3gelawnmysults mludehytosan@@ez 38 (m
5 21061 stafch 4 (d, | =
H) , 21061 stafch or dEfivatives Serdo$ talgﬁ)ste(aﬁc 384 (){jsaltb the)l-_ég S%%H?eez;&é%ﬂ fo@u? ( 8J. 8

;..|

17. 4 Hz %F&fz 4. (s 1H), 4
(d, j = oW gepqigne 4q for gpm mgqableqzb,mf@nmmhdrpte 3 1

Pre arat a Cgllaﬁdgr sol ution
of FZOS) ! E@u i)?]ggg&t %C'E heci ﬁ?ﬁggﬁé%ggce%gﬁé#féqg%%&%za}gnﬂ%ﬂ) i

that no exaplent 15 needed 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. For
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 a 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 o1 more at a time as appropriate. In any event the actual dosage can be weight and
response of the particular patient.




of Reference Exanple 2.1 in N, N-dinethylformamde (196 m) ﬁ%i gg%gd oxal yl
chloride (4.2 m, 48.2 mmol) at 0 C, and the nixture was SCif®% t 15 C
for 3 hr. The mi xture was 20 poured into ice-water (500 m ), and extracted
with etkdomspiate (500 M x 1, 250 mM x 2). The or%%qhé Iaéer was dried
over anhydrous sodium sul fate, and concentrated unde WieEg pressure.
The residue was purified by silica gelsgol um chromatography (ethyl
acet at e/ hexane =1/1) to give the titled conmpound (5.54 g, 49% as a yell ow

solid. 'H NVR Tiefalomig)exBmplerilli@)atdXh®Brefeired nethods Bor o aJa'}auoﬁ 09%152 33 (m

2H), 2.23 41(d =17 (d, J
=17. 8 Hz, E Cydﬁﬁ ““dé i@‘%""%‘%ﬁ‘*f“% (Vﬁﬁ*‘—hmnotsﬂwefé it the sope and 7. 6
Hz, 1H) ; NEP &inyaagpn OﬁQNM+1) 30 May 2006 WD 03/045952 PCT/ EP02/ 13216
-37- Reference Exanpl e 3.2 Preparation of

(20RS) - 7-chl or o-1 O- et hyl - 9- ni t r ocanpt ot heci n 20-acetate This conpound was
prepared from (20RS)-10- met hyl - 9- ni t rocanpt ot heci n- N- oxi de 20- acet ate of
Ref erence Exanple 2.2 according to a manner anal ogous to those of 5 :
Ref erence Exanple 3.1. "H NWR (270 MHz) 8 (CDCI3) 0.98 (t, j = 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, 111), 7.17 (s, 1H), 7.78 (d, J = 8.6 Hz, 1H), 8.29

(d, J =8.6 147, 111); M5 (ES) mz 484 (Mr+1l). 10 Reference Exanple 4.1
Preparation of (20S)-9-nitro-7-(pentyl aauno)canptothecin 20-acetate To a
suspension of (20S)-7-chloro-9-nitrocanptothecin 20-acetate (2.58 g, 5.49
mol ) of Reference Exanple 3.1 in 1,4-dioxane (29 m) was added n-anyl am ne
(2.55 mM, 21.96 mol) and the m xture was stirred at 80 C for 2 hr,

foll owed by concentration is under reduced pressure. The resulting residue
was purified by silica gel columm chronat ography (dichl oronethane/ acetone

= 30/1-20/1) to give the titled conpound (1.80 g, 63% as a brown oil. "H
NVR (270 MHz) 8 (CDCI3) 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 (d, j = 17.2

Hz, 1H), 5.47 (s, 20 2H), 5.67 (d, J =17.2 Hz, 1H), 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, ] = 2.0, 7.9 Hz, IN; M (ES) mz 521 ( . ference
Exanpl e 4.2 Preparation of %ngzda%
(20S)-9-nitro-7-[2-(norpholinyl)ethyl am no] canpt ot heci n 20-acetate 25 This
conpounwomasdseszepar ed from (20S)-7-chl oro- 9-ni trocarrm:gkpﬁggﬂﬁ 20- acet ate of
Ref erence Exanple 3.1 and 4-(2-am noet hyl ) norpholine according to a manner
anal ogous to those of Reference Exanples4.1. 'H NWMR (400 M#z) S (CDCl 3)
0.99 (t, j =7.6 Hz, 3H), 2.12-2.18 (m 2H), 2.22 (s, 3H), 2.25-2.30 (m

IH), 2.56 (m 4H), 2.71 (t, | =5.6%%ﬂ3%, 3.74-3.78 (m 2H), 3.84 (t, |j
30 May 2006 WD 03/045952 PCT/ EPO2/ I -

=4. 6Hz, 4H), 5. 40(d, J=17. 4Hz, 1H), 5. 49(d, J=18. 4Hz, 1H), 5. 51(d, J=18. 4Hz, 1H),
5.66 (d, j = 17.4 Hz,1H), 7.13 (s, 1H), 7.67-7.73 (m 2H), 8.20 (dd, j =
2.4 and 8.0 Hz,1H); M5 (ES) mlz 564(M++1l). 5 Reference Exanple 4.3
Preparation of (20S)-7-[3-(di netReferenéedfimyppledy| ani no] - 9- ni t r ocanpt ot heci n
20-acetate This conpound was prepared from

(20S) - 7- chl or 0- 9- rRreparatioRfGLORS)10- 08kRé Ampedth &4 855066 Exanpl e 3.1 and
N, N-di met hyl 1, 3-di am nopropane according to a nmanner anal ogous to those

f Ref 18- : 13) .0.97. (.t .} = 7.5
bz, 3 182008 l?nlff ﬁﬁf&f?wgga?om%ﬁﬁ‘%s%@@% wtichad (s Qpy
2.47 (t, j(02ml)amdpotasinm nitrate {61 8129106 mmoDivas addedQo ik, solution. Aftz: 2 Hz, 1H),
5.50 , i rohmT : . 7.1 , 1.67
(dd, (3:7.2"5*’?1“,8?12@& %ﬁo“’?%"%%%@é%ﬂ%%&é‘%ﬁéﬂ q t“"é"‘“ﬁ%ﬁ'ﬁ%“?ﬁi? 3ands. 6
Hz, 1H); NS gdjoremetigne Themrgayic laye waetancenitatedinmlepieductd preuetagivei on of
(20S) - 9- ni &0%)16(@6&&#&1%5@&@&9&9@%3% 8%%%,0"? %ﬁbﬂ'@oﬁ q;conpound was

prepared from (20S)-7-chl oro-"9-nitrocanptoth -acetate of Reference
to a manner anal ogous to those of 20

Example 3.1 a [ | am ne accordin
Ref (ranr) erfe Ex a?g P@Wﬁ@f 0MHz) RITRMSD7ds) NA%& {t, Jo= 7.8Biz1 351),0.762.00t(m, 2H)%;2.37 6, Hz,
3H), 1. 07 (3H), 5.287s, 088, 334 (s ), 6:58(6;1H), 7.37 (s, 1H), 7.94 (d, ] = 8.9 Hz, 1H), 8.35 (4, ]

= 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 ml) 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 = 30/1-10/1) to give the product (11.4 mg, 65%) as a colorless
solid.

'H NMR (270 MHz) § (CDiCI;,) 0.99 (t,] = 7.6 Hz, 3H), 2.02-2.39 (m, 5H), 2.62 (s,
20 3H),5.31(s,2H), 541 (d,J = 17.5 Hz, 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 (s, 1H); MS (ES) m/z 450 (M*+1).

Reference Example 2.1
Preparation of (205)-9-nitrocamptothecin-N-oxide 20-acetate

25 To a solution of 9-nitrocamptothecin 20-acetate (8.62 g, 19.8 mmol) in
trifluoroacetic 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 mixtufe 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).




1.80 (m 211), 2.12-2.30 (m 2H), 2.22 (s, 3H), 3.58-3.66 ngq 65 04
(brs,1H), 5.40 (d, j = 17.2 Hz,1H), 5.46 (s, 2H), 5.67 (d, 096,

1H), 7.14 (s, 1H), 7.64-7.74 (m 2H, 8.23 (dd, J:13and79H41H),IVIS
(ES) mwod38as0dd++1) 25 30 May 2006 WO 03/ 045952 PCT/ - 39-

Ref erence Exanple 4.5 Preparation of EE’P’%%%‘%Q

(20S) - 7- benzyl am no- 9- ni t r ocanpt ot hecigg .20- acetate Thi s conpound was
prepared from (20S)-7-chl oro-9-nitrocanptothecin 20 acetate of Reference
Exanpl e 3.1 aﬂﬂm Mbmm geRy) Blogg j O tLostdlose of 5
Ref erence Exang) % fé n? ggtij I\7/Fr%+ QH ef er er?gglo@% Z%SE(Q

Pr epar at i Giot 8((2{%})@4(}16(1'5 Bl 75@@95ﬁ?(éﬁFdﬁY&ﬁﬁiﬁbVﬁéé&,mHXU%cet ate 10

Thi s conmpqaang Wesafareiay f ( I ecin
20- acet at %\Aggf Re?ﬂear encqu%'aarrf% 1%3%167 {)thr?gzh ém ne ;{E& 5?1| ng to a

manner an Bus to those of Reference Exanple 4.1. '"H NWR (400 MHz) 8
(CbC13) 0.97 (t, j =7.4 Hz, 3H), 2.10-2.30 (m 2H), 2.22 (s, 3H), 3.00
(t, j 6.6 Hz, 2H), 3.94 (m 2H), 4.93 (m 111), 5.40 (d, j = 17.0 Hz,
1H), 5.46 (s, 15 2H), 5.67 (d, J —17 0 Hz,1H), 7.12 (s, IH), 7.25-7.33 (0,
3H), 7.36-7.39 (m 2H), 7.66-7. 12 .21 (dd, J 3.0 and 7.4 Hz,
1H); M5 (ES) m z 555 (I\/Hr+1) Re erence e 4.7 Preparatl on of

(208)-9-nitro- Q) canp toth C|n cetate 20 This
conpound was pf& S’S’iﬂﬁ %%@'ﬁ% a g 6@’@12 pthaetate 20- acet at e

of Reference Exanple 3.1 and Sg&renyl propyl am ne accor ding to a manner
‘anal ogous t o Thihepmpoynd mes prepanetfiren §26RSH-18-ndethyl-BH- iR aipFadhedir 30- S (CDC13)

(2). 3; E:, hcetatgofiefé?enc@%amp?e loaécér%gg{%maé_n%gn% n%%%iﬁ%oﬁ%g’ge%&ng% g 3 o
(d, 2513%-, 5.67 (d, | = 17.3 Hz, 1H), 7.13 (s, 1H), 7.20-7.34
(17, 5H), 765775(m 2H), 8.24 (dd, J = 2.3 and 7.9 Hz, 1H: M5 (ES)

mz 569 (M++IHNMR (270 MHz) § (CDCls) 0.97 (1, ] = 7.4 Hz, 3H), 2.03-2.38 (m, 5H), 2.61 (s,
3H),5.31 (s, 2H), 5.38 (d, ] = 17.4 Hz, 1H), 5.64 (d, ] = 17.4 Hz, 1H), 7.74 (s, 1H), 7.77 (4,
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 (20S)-7-chloro-9-nitrocamptothecin 20-acetate

To a solution of (208)-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 mlx 2).
The organic layer was dried over anhydrous sodium sulfate, and concentrated under
reduced pressure. The residue was purified by silica gel column chromatography (ethﬂ
acetate/hexane = 1/1) to give the titled compound (5.54 g, 49%) as a yellow solid.

'H NMR (270 MHz) & (CDCl;) 0.99 (t, ] = 7.6 Hz, 3H), 2.07-2.33 (m, 2H), 2.23 (s,
25 3H),5.33 (s, 2H), 541 (d, J = 17.8 Hz, 1H), 5.69 (d, ] = 17.8 Hz, 1H), 7.20 (s, 1H), 7.87-
7.95 (m, 2H), 8.44 (dd, ] = 2.3 and 7.6 Hz, 1H); MS m/z (ES) 470 (M*+1).




30 May 2006 WO 03/045952 PCT/ EP02/ 13216 -40 Reference Exanghg,
Preparation of (20S)-9-nitro-7-[2-(pyridin-2-yl)ethylam no?@anﬁi ot ﬁeci n
20-acetate This conmpound was prepared from

(20S) - 7wohibmes58529- ni t r ocanpt ot heci n 20- acet ate of RefgrepeR/iaml e 3.1 and
2- (2-am noet hyl ) pyri di ne according to a manner analogous s to those of

Ref erence Exanple 4.1. "H NWR (270 M¥&37-S (CDA 3) 0.97 (t, j = 7.4 Hz,

311), 2.10-2.32 (m 2H), 2.22 (s, 3H), 3.16 (t, | = 5.9 H, 2H), 4.09 (m
oH), 5.40 (d, j = 17.2 Hz, 11d)g fg,egge 2Hp, 5.68 (d, J = 17.2 Hz, 111),
6.88 (m 1H). 713(5 7 RSB g2 e (m 3. 8.20 (dd | =

e

(20S)-9-nitro; %2 (pyr.idin-3-yl }mmc(yl am no] canpt ot heci n 20-acetate This
conmpound was 'H’Jé pFrdMEEPrepT S RIRYdOgnethyl Snimaesmptotbedinr N>oxidec et at e

of Ref er engactanmderdncd ERiHIS2. AechifPRaHidnk Byl %t@ﬁ%@é@f ng to a manner
anal ogous f:IéS to tho e of Reference Exanple 4. 270 MHz) 6 (CDC13)
0.97 (t° peferepcefygmpledh 5 09.2 32 (m 2H), 222(s 3H), 3.02 (t, J =
6.8 Hz, 2H), 3.94 (m 2H), 4.96 (m 111), 539 (d, | = 17.3 Hz, 111). 5.46
(s, 2H) 5. 6'H NMR (276-MER) 3 (€RCL) b8 (t7I=1$4§-E,3I-1)|‘QOZ-§3§?m(5H) 255%,4- 8 and

& 50- 5. 58 > B HREAET 73 BudHyasit ) by 16 dio

8 506 58 -39 K4 470 BudHak @I?W%ﬁé@n%é’f@x%?é’fi

Prepar at i pa 86fH, ZHES8:28{4,3~%4 Hy, | 1bD)} M)k 284 (Ctpcanpt ot heci n 20-acetate
Thi's compound was prepared from (20S)-7-chl oro-9-nitrocanptothecin

20- acetate of Reference Exanple 3.1 and i soanyl am ne according to a nanner
anal ogous to those of 25 Reference Exarrpl e 4.1. "HNW (270 MH#z) 6 (CDC13)
0.97 (t, J = 7.6 Hz, 3H), 0999 Hz, 6H),1.55 (m 2H), 1.74 (m
iH), 2°10-2.30 (m 211), 2.22 &ﬂ@fﬂﬂw@l%l(dt J=50and 7.1 Hz, 2H),
4.98 (m 1H), 5.40 (d, j = 17.2 Hz, 111), 5.49 (s, 2H), 5.68 (d, j = 17.2
Hz, 1H), 7.14 ( ®repatdfipnof (205)-9—11111'0—7-—(penty]anﬁno)camptotheci.n 20-acetate

To a suspension of (208)-7-chloro-9-nitrocamptothecin 20-acetate (2.58 g, 5.49
mmol) of Reference Example 3.1 in 1,4-dioxane (29 mi) was added n—amjrlamine (2.55 ml,
- 21.96 mmol) and the mixture was stirred at 80 °C for 2 hr, foliowed 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. |

*H NMR (270 MHz) § (CDCls) 0.86-1.01 (zn, 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 (d, J = 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 (1, ] = 7.9
Hz, 1H), 8.23 (dd, ] = 2.0, 7.9 Hz, 1H); MS (BS) m/z 521 (M'+1).

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

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

*H NMR (400 MHz) § (CDCl;) 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 (t,]




7.65-7.75 (m 2H), 8.24 (d, J = 6.9 Hz, 111) ; MS (ES) n123§%%
May 2006 WO 03/ 045952 PCT/ EP02/ 13216 -41 Reference Exanple repar atl on
of (20S)-7-heptyl am no-9- ni trocanpt ot hecin 20-acetate This conpound was

pr epar ewd 03@59§203S) - 7- chl or 0- 9- ni t rocanpt ot heci n 20- 3e9/ephfizag Of Reference
Exanmple 3.1 and heptyl am ne according to a manner anal ogous to those of
‘Reference Exanple 4.1. "H NWR (270 M#388 (CDC13) 0.85-1.00 (m

6H), 1. 22 59-1.69 (m H),214228(mSH) 3.64 (q, |j =
6.9 Hz, 2H72 QE%HBSéQ(MI—Ii’H)Hz,SHA@@dd ]"-1;8411:11,21-113125,.51(&1]-])—,1854145, (s 2H) ,

5.67 (d, J1FL$36 1711 2 6 Hz, 1H), 10
7.71 (t. )@)ﬁgé ;4)331313?15&]7]&277%(&‘ 51‘{%%:2?{561‘{’%@"( % 2 549
(M++1) . F{e]rf‘{@r1 FFH?@S 1'2 Preparati on of

(20S) - 7- et hyl am no- 9- ni t r ocanpt ot heci n 20-acetate Thi s conpound was
prepared from (20S)-7-chl oro-9-nitrocanptothecin 20-acetate 1s of

Ref erence Exanple 3.1 and net hyl am ne according to a manner anal ogous to
those of Reference Exanple 4. 1Refgllgn%%%lw—iz) S (CDC13) 0.97 (t, j =
5.1 Hz, 3H), 2.12-2.30 (m 5H), 3.3/ Hz, 3H), 5.16 (br, 1H),

s 40 (d #’%alagﬂog %08)1?[5 Mywé%p@gyn%gmze@%é%&%ﬁ%ﬁ@ or ence

‘ Exanpl _e 4.13 H‘I’gparatl on of
(208) - 7- ( 2- et Hy FYPRAPAAIH Brspared fomy (80 rTpelburh Senifroefapathecit 20-ackhits conmpound

was pre pahéﬂef&lé@d@&%gﬁl* 3.0-ap8 M%%etﬁfﬁf&% §£°r?§§ | D& %ﬁ%%glt&ﬁlheé?];g ous to

Ref erence rrg-lf tg i sobutyl a accor
t hose of OFR %Fﬁ&bqe@xmmeﬂH NMR (270 M—Iz) 8 (CDA3) 0.97 (t, J =
7.6 Hz, 3H)106(dj = 6.6 Hz, 6H), 1.81-2.01 (m 1H), 2.05-236 (m 5H),

3 39 31062 ! ® 1 7

5.67 (?%HI;EHMI}@?}@&H{M&CE&%O &ijiﬁf’@ gg:?ggg‘ﬁniﬁ%}@;i Z (S
1H) 7. 7£ (A1) §-18s55 21,2_? (s1 65), Zewalfda Hg, 2H), 379-37848nk2H), 54D (d, V& (ES) m z
507 (Mr+1)7.2 Hz, 1H), 5.50 (s, 2H), 5.60 (d, ] = 17.2 Hz, 1H), 7.09 (bt, 1H), 7.13 (s, 1H), 7.67 (d,

J=76and 8.6 Hz, 1H), 7.83 (dd, J = dd, J= 1.3 and 7.6 Hz, 1H), 8.20 (dd,J = 1.3 and 8.6
Hz, 1H); MS (ES) ov/z 536 (M*+1).

15
Reference Example 4.4
Preparation of (20$)-9-nitro-7-(propylamino)camptothecin 20-acetate

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

of Reference Example 3.1 and propylamine according to a manner analogous to those of
20 Reference Example 4.1.

"HNMR (270 MHz) & (CDCls) 0.7 (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, J
=17.2Hz, 1H), 5.46 (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)




30 May 2006 WO 03/045952 PCT/ EP02/ 13216 -42 Reference Exang zgd(fp
Preparation of (20S)-7-hexyl am no-9-nitrocanptothecin 20- acet At ﬁl S
conmpound was prepared from (20S)-7-chl oro-9-nitrocanptothecin 20-acetate 5
of Ref emenpa4exanpl e 3.1 and hexyl am ne according to qg%manal ogous to
those of Reference Exanple 4.1. 'H NWR (270 MHz) 8 (@.‘@?@f .87-1.03 (m
6H),1.24-1.59 (m 611), 1.60-1.78 (m-32H), 2.05-2.37 (m 5H), 3.58-3.70

(m 2H), 5.02 (br,1H), 5.40 (d, j = 17.5 Hz, 111), 5.47 (s, 2H), 5.67 (d,
j = 17.5 Hz, IH), 7.13 (s, 111)Refgm§gemplg45 2.0, 7.8 Hz, 1H), 7.71 (t, j
= 7.8 10 Hz, 1H), 8.23 (dd, J = 2. TH: MS (ES) nfz 535 (M+1).

CELeT 08 ST gl Eff"e?%%%fwgfaﬂm SRR RS und was

prepared from,(20S)-7-chl oro-9-nitrocanptothecin 20-acetate 15 of
Ref er ence Exanpiefompeuntyasiienared fiome(248k brebioray 9 mifrerampiotherin 2haksetous t o

t hose of &ﬂe&i@@@&a@ﬁé@i ﬁld%eﬁzyanhhé\ﬂ\@o §q Mﬂ% ?raﬁ%)co 918%70f( J m:

7 6 Hz, 3 .3 HZ, 3H),

2! £3Hﬁff%§“°6%‘a(%lilij"1 2.22 (s, 3H). 3 62-3.69 (m 2H), 5.02 (brt 1H),
540(d j = 17.2 Hz, 1H), 5.47 (s, 2H), 5.66 (d, j = 17.2 Hz, 1H), 7.14
(s, 1H), 20 71\%(133)%1411(1\@113) 8.23 (dd, j = 1.6 and 7.9 Hz, 1H); MS niz
(ES) 507 (M++1). Reference Exanple 4.16 Preparation of
(20S) - 7- et hyl am no-9-ni trocanpt ot hecin 20-acetate This conmpound was
prepared from (20S)-7-cbl oro-9-nitrocanptothecin 20-acetate 25 of

Ref erence Exanple 3.1 and et hyl ne CO 0 a manner anal ogous to
t hose of Reference Exanpl e 4 ﬁrp %‘(‘Qgé%-iz) S (CDC13) 0.97 (t, j =

7.6 Hz, 3H), 1.36 12- 2.30 (m 5H), 3.70 (q, j = 7.1
Hz, 1H), 3.72 (Pqepardtmpf 120|Sa:9-nm7-(phegahﬂm®9amﬁoﬂ:ecman -acktate 30 May 2006
WO 03/ 045952 - 43

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) § (CDCls) 0.97 (t, ] = 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 (s, 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 (208)-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, J = 7.4 Hz, 3H), 2.02 (m, 2H), 2.10-2.29 (mm,
2H), 2.21 (s, 3H), 2.78 (t, ] = 7.4 Hz, 2H), 3.65 (m, 2H), 5.05 (m, 1H), 5.39 (s, 2H), 5.39 (d,
25 J=17.3Hz 1H),567(d,J=17.3 Hz, 1H), 7.13 (s, 1H), 7.20-7.34 ({, 5H), 7.65-7.75 {m,
© 2H),8.24(dd, ] =2.3 and 7.9 Hz, 1H); MS (ES) m/z 569 (M*+1). |




PCT/ EPO2/ 13216 17.3 Hz, 111), 5.46 (s, 2H), 5.67 (d, j = 1§0§§5‘Z ookH) » 7.13
(s, 111), 7.67 (dd, j = 2.6, 7.3 Hz, 1H), 7.71 (t, J = 7. , 211 ), 8.23
(dd, j = 2.6, 7.3 Hz, 1H); M5 (ES) mz 479 (M++1). Reference Exanple 4.17
Pr epar awioan/e4sy 20S) - 7- [ 2- (4- met hoxyphenyl ) et hyl am nglr@phlikfpcanpt ot heci n
20- acetate This conmpound was prepared from

(20S)-7-chl oro-9-nitrocanpt ot hecin 20-4cetate " of Reference Exanple 3.1 and
4- met hoxyphenet hyl am ne according to a manner anal ogous to those of

Ref erence Exanple 4.1. 10 'H NVifeznee Bramipledt.§ CDC13) 0.96 (t, | = 7.6 Hz,
3H), 2.02-2.37 (m 5H), 2.94 (t, j =6.3 Hz, 211), 3.81 (s, 3H), 3.89 (q,
J = 6.3 Hz, Podiprationof (205)-Shikro-B[B@yfidin-3-yethylami pldtecin204Retale, 2H)

5.67 (d, j = 17.2 Hz, 1H), 6.85-7.93 (m 2H), 7.12 (5, 1H), 7.13-7.21 (m

2H) , 7. 64- 7. 7Thi{somBbhnd was bés 1)1 NS 5854 Vi . 15

Ref er ence g{‘cpl e '4111.%18 Pr e%gerp gﬁeiagr?&{c?fzogj 71%1310%5) SMt%themzé'ace&g

(20S) - 7- [ ?-I*:'F‘ CERFOR3IRE A and2ritaarinorshypyridine eccardingto b evinner2@alagmssat € Thi s
conpounsl wathop¢ efifafeeehct ERmpidP) - 7- chl or o- 9- ni trocanpt ot heci n 20- acet at e
of Reference Exanple 3.1 and 4-chl orophenet hyl ami ne according to a nanner

anal ogous to farence Exanple 4.1. 20 1H NWR (270 MHz) 8 (CDClI 3)
0.97 (t, J = ?&gﬁﬁ@%ﬁﬁ%g(@@) 897 (tnd = BHHz, 31D 2(0,2.32 (m;28),3.28s, 2H), 3.89
o 506 (0 e SRR MO ot SR (WY=L 1) £ 6 e ()

5. 20- 5. 2) {12y 1P 88 (Regiblar15 o) 13 5, 2E05. S 8 0B HNS TRHOME95>

PCT/ EP02/ 1326 8.34%; 1R} B! €4t p=Esanm 5 ; '

(20S)-7-[2-(4-fl uorop%enyfc)méfhyl am I’5]§| - 1%?’??%%%@%%@{%”20 acetate This
conmpoujpd was prepared from (20S)-7-cbl oro-9-nitrocanptothecin 20-acetate

of Reference Exanple 3.1 and 4-fl uorophenet hyl am ne according to a nmanner

anal ogous 5 to those of Reference Exanple 4. 1.
Reference Example 4.9

Preparation of (205)-9-nitro-7-[2-(pyridin-3-yl) ethylamino]camptothecin 20-acetate

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

of Reference Example 3.1 and 3-(2-aminoethyl)pyridine according to 2 manner analogous
15  to those of Reference Example 4.1.

"H NMR (270 MHz) § (CDCl5) 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 (5, 1H), 7.32 (4, ] = 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 (20S)-7-(3-methylbutylamino)-9-nitrocamptothecin 20-acetate

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

- of Reference Example 3.1 and isoamylamine according to a manner analogous to those of
25 Reference Example 4.1,

'H NMR (270 MH?) § (CDCl;) 0.97 (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 (d, ] = 5.0 and 7.1 Hz, 2H),
4.98 (m, 1H), 5.40 (d, ] = 17.2 Hz, 1H), 5.49 (s, 2E), 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).




"H NMR (270 MHz) S (CDCI3) 0.97 (t, J = 7.4 Hz, 3H) 2.03- %0%3‘13865“)’
2.97(t, j =6.6 Hz, 2H), 3.91 (q, ] = 6.6 Hz, 4.91(br 39 (d, j
= 17.2 H7, 1H), 5.46 (s, 211), 5.67 (d, J = 17 2 Hz, 111), 6.91-7.27 (m
SH), 7.8®®0#351m 2H), 8.21-8.24 (m 1H, H 10); MS&ERbods%sd73 (M-+1).
10 Reference Exanple 4.20 Preparation of

(20S) - 7- (1- et hyl et hyl am no) - 9- ni t r ocadfpt ot heci n 20-acetate This conpound
was prepared from (20S)-7-chloro-9-nitrocanptothecin 20-acetate of

Ref erence Exanple 3.1 and i sopropyl arri ne according to a nmanner anal ogous to
those of 15 Reference Exanple 4.1. "H NWR (270 MHz) S (CDCI3) 0.97 (t, | =
7.6 Hz, 3H),1.32 (dd, j = 2.0, Eef&eﬁ'&ﬂxa:ﬁﬁ)mlz 05-2.37 (m 5H), 3.97-4.15
(m 1H), 4.92 (d, J = 7.9 Hz, 5.40 (d, j

Cda, LT 586%%&3&%%2%%%%4?1@&%8 %%9%29 %3( £S) 2 493
Mr+1). 20 R le 4. f .
Ezo;,))7 (3 363‘%’%%?(:6 ‘b‘ﬂf‘%’%&’?ﬁP Jff? &319 Bat&ﬁgvdwﬁ@@%nmeth&@ee%m@mqm s

conpounél Befarenmdapiermn(dl@ﬁ)ﬂaﬁnﬁéﬂcaﬁ&mg 104 bR ARl Yol el thosé B acet at e
of Refereng %@g 3 and 3, 3-di net hyl but yl am ne according to a manner

anal ogous to ‘'0f Reference Exanple 4.1. "H NWR (270 WMHz) S (CDC13)
0.97 (t, j =7.6 Hz, 3H)101(s 9H),1.54-1.63 (m 2H), 204237(m5|—|)
3.56-3.70 (m PQN}VIRWQMI(L:L)S(QDEIﬁmaswzm (ﬂaL-BH), $.24Q. 5(201m,3H)= 1155 1&9ttkn,

5. 48 , 17 2 74 2
8. 23 E dd. 2. 14'? %’J ("glcgfn’l:?z“ =6. %3@59? 508 éél %fﬂkif? 35 1%6#220(()[3” v\oH)
03/ 0459521 4&?@21-1313‘2676(& I451R2H2J1¢n9ﬁ1fééﬁrﬂ>)l, R.66{d2] nepas Bl 101), of

lI_
éiﬂﬁi’ﬁ%"éoaﬁﬁgregéﬁe%h%‘?é%ﬂ%%ﬁ%'fd;‘??%fzﬁbﬁﬁ"@é ERp 0D, - ocanpt ot heci n

-~ 20-acetate of Reference Exanple 3.2 and pentylam ne according to a

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

This compound was prepared from (205)-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.

'HNMR (270 MHz) 8 (CDCl;) 0.97 (t, ] = 5.1 Hz, 3H), 2.12-2.30 (m, 5H), 3.37 (4, ]

= 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 (208)-7-(2-methylpropylamino)-9-nitrocamptothecin 20-acetate

This compound was prepared from (208)-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 (CDCls) 0.97 (1, ] = 7.6 Hz, 3H), 1.06 (d, ] = 6.6 Haz, 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), 547 (s, 2H), 5.67 (d, ] = 17.2 H, 1H), 7.13 (s, 1H), 7.65 (dd, ] = 1.7, 7.8 Hz, 1H),
7.71 (t,]=7.8 Hz, 1H), 8.23 (dd, J = 1.7, 7.8 Hz, 1H); MS (ES) m/z 507 (M"+1).




manner anal ogous to those of Reference Exanple 4.1. 'H NIVR%%ZW S
(CDCI3) 0.85-1.00 (m 611),1.25-1.53 (m 411), 1.54-1.75 (

2.05-2.35 (m 5H), 2.42 (s, 311), 3.57-3.70 (m 2H), 4.89-5.00 (m 1H),
5.39 (dwd gafased?- 2 Hz, 111), 5.45 (s, 2H), 5.67 (d, jpr7 ;ﬁzngg)z 1H, 7.11
(s, 111), 7.57(d, | = 8.9 Hz, 1H), {0 8 05 (d, J ='8'§ VG ( ES)
mz 535 (Mt+1l). Reference Exanple 4.28 Preparation of

(20S) - 7- (2- hydr oxyet hyl anvno) - 9- ni t r ocanpt ot heci n 20-acetate This conpound
was prepared from (20S)-7-chloro-9-nitrocanptothecin 20-acetate . 15 of
Ref erence Exanple 3.1 and et hanol am ne according to a manner anal ogous to
those of Reference Exanple 4. MHz) S (CDCI3) 0.97 (t, |j =
7.6 Hz, 3H), 2.02-2.37 (m 6I—I)ﬂef5m££7 Bﬁlglgz%%l) . 70-3.84 (m 211),
385401(m2 5.65 (d, J =
17.5 He, ]]%’Z‘fi’%‘%“‘"&?é(gos?'@?x%@@ %F“?ﬁ?Pmﬁleﬁ(zﬁ‘a @AM 1H): M5 (ES)
mz 495 20 (I\/Hr+1) Ref erence Exanpl e 1 Preparation of

(20S) - 9- ami ndhiE-comgoyRdIsRIIRsadfton @é&)l-?}dﬂa'oaﬁbaﬁmcanptothecm 20-acetate

(20S) - Zbéftméfe?emmm& wat aﬁg{mgﬁf,ia %%? S ol ) of 25
Ref er ence_Exanple 4. ! 1 S50 Vggél r‘f‘%%tﬁlégﬂ%%‘%& 0 %ﬂﬁ%f\?qiﬂ aqueous
sol ution: %@W?"“’H@G C (15 nmg) was added and the hydrogenatl on was
carried out under H2 atnosphere using a balloon at roomtenperature for 1

hr. After reFmNME(ﬁdm{%(thdl})b%wﬂi;g |89, 12kl 345, ¥A3 160NCATE ol o under

reduced pressure to obtai'n r oduct Re 2006 WO
03/ 045952 e (m, PH)e3.58:8.70 meﬁ? MFB;SG)(@@iBﬁHz. 18, 547 (s) =

ez, 3. 4 05167( J $1T5ﬁz,?lfﬁz71 éa'hH)lsré%(dg,}r@o(f%}-ﬁ,l%»‘ngénﬁﬁgl-?@ (m 211)

2, 10 5. 39
i iédslffms?&ﬁ« H),M&@S)@lw ((M*+j1 17.0 Hz, 1H), 6 85 (d,
73 Hz 7.11' (s, 1H), 7.45 (dd, J = 7.3 and 8.3 Hz, I|H), 7.64 (d,

8.3 Hz, 1H), '8.77 (brs, 5 1H); M5 (ES) mz 477 (M++i).

y
J

Reference Example 4.15
Preparation of (205)-7-bu ino-9-nitrocamptothecin 20-acetate

This corapound was prepared from (205)-7-chloro-9-nitrocamptothecin 20-acetate
15 of Reference Example 3.1 and butylamine according to 2 manner analogous to those of
Reference Example 4.1,

"HNMR (270 MHz) & (CDCL) 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), 540 (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 (208)-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 (¢, ] = 7.6 Hz, 3H), 1.36 (¢, ] = 7.1 Hz, 3H), 2.12-
' 2.30 (m, 5H), 3.70 (q, ] = 7.1 Hz, 1H), .72 (q, ] = 7.1 Hz, 1H), 4.96 (br, 1H), 540 (d, ] =




Ref erence Exanple 5.2 Preparation of 30 May 2006

(209) - 9- ami no- 7- [ 2- (nor phol i nyl ) et hyl am no] canpt ot heci n 20- aceatya% Thi s
compound was prepared from (20S)-7-[2-(norpholinyl)ethylam no]-9 10

ni t rocamgtosoksesr n 20- acet at e of Ref erence Exanpl e 4. %c ee¥Sp9 to a manner
anal ogous to those of Exanple 5.1. '"H NWMR (400 MHz) CDC13) 0.96 (t, J =
8.4 Hz, 3H), 2.09-2.27 (m 2H), 2.21-¢3; 3H), 253255(m 411),

i ?9151)72153%% 545 (5,38 §2 ?@Brﬁi 3@4313)7,(783 Sx > 185,744 4 1%73512;5 (d 61 -

17.2 Hz, 1]'11),,771%!31—7951611,11-]1) Hsad&;}lslzzs 13&11?1),335%@);&%79(&* ). (dd, i = 7.6
and80Hz IH)y, 7.57 (d, j =7 : : (ES) mz 534
(MH+1) . Ref er ence Exanpl e 5.3 Prepar ation of

(20S) - 9-am no- 7-[ 3- (di met hyl am no) pr opyl am no] canpt ot heci n 20- .20 acetate
hydr ochl ori de This conmpound wa f:fpr epar ed from

(205) - 7- [ 3- (di net hyl am no) propé wedprampledi 7 ocanpt ot heci n 20- acetate of
Reference Exanpl e 4.3 according to a manner anal ogous to those of Exanple
5.1. 'H NNRPl(eE%tlmﬁ(269)(m—ﬂ¢%yphmy8éﬂ1ﬂaﬁuﬂﬂ-92m&3caéﬂptoﬂb&n2@ 18 (s,

3H), 2.85 (s, 6H), 25 3.26-3.32 (m, . 3.87 (t, J =7.3 Hz, 2H), 5.44
(d,Jl?OHz 1H), 5.49 (s, 2H) 528 j = 17.0 Hz, 1H), 7.10 (d, j =

8.0 Hz, 7.62 (dd, j = 7.6 and 8.0 ‘Hz, 111);
VB (ES) m z CPMQ?S?H& we@rmﬁzm% M%né@eﬁmnp@ﬂmgnﬂ@z@eatem- :

Ref er enc eofRefrgpteE-bntplds. Bl @hie&ﬂxﬁﬂnenem ylamine according to a manner analogous
(20S) - 9- a[B1 no- 7%’“8%| amﬂo)(iarrpt Ot heci'n 20-acetate This corrpoﬁ was

pr epar ed (propyl am no) canpt ot heci n 20- acetate of
Ref erence Exanple 4.4 according to a manner anal ogous to those of Reference

;st Ex?nglg 5. MMWMHMMM)MW%@Z 3802023370 s@nrizmgl) 1. gil)

3.53-3. GCT‘?M%@ &sﬂ?)@ﬁi@? itrf535H%3§h) {51 (b, IH),S?E9(d,I—H}72Hz,
(s,211), SHBEY45 (372, S (d Fh-15.238( 0] 6.85-793 (%, 2i1), 78282 (1), I8l H) , 7. 10

2H), 7.64-7.73 (m, 2H), 8.17-8.25 (m, 1H); MS (ES) m/z 585 (M'+1).

15 Reference Example 4,18
Preparation of (205)-7-[2- (4—chlofophenyl)eﬂ1y1amino]-9~nitrommptoﬂ1ecin 20-acetate

This compound was prepared from (20S)-7-chloro-9-nitrocamptothecin 20-acetate
of Reference Example 3.1 and 4-ch1§brophencthylanﬁne according to a manner analogous
to those of Reference Example 4.1.

20 "H NMR (270 MHz) & (CDCl;) 0.97 (t, J = 7.6 Hz, 3H), 2.02-2.37 (m, 5H), 2.97(t, ]
=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).




(s, I, 7.43 (dd, j = 7.3 and 8.6 Hz, 1H), 7.62 (d, ] = 84 Ni% 20b 1), 8.79
(brt,1H), M5 (ES) 10 nfz463 (Mt+1l). Reference Exanple 5.5 Preparati on of
(20S) - 9- am no- 7- ( phenet hyl am no) canpt ot heci n 20-acetate This conpound was
pr epar ewd ¢3m39620S) - 9- ni t r o- 7- (phenet hyl am no) canpt Otp%'i‘ﬁsip{i&ns 20- acet ate
of Reference Exanple 4.6 according to a manner anal ogous 10 ose of
Reference Exanple 5.1. "H NVR (400 MHz¥4S (CDC13) 0.95 (t, J = 7.6 Hz, 3H),
2.10-2.30 (m 2H), 2.20 (s, 3H), 3.05 (t, j = 6.4 Hz, 2H), 3.47 (brs, 2H),
3.97 (m 2H), 5.40 (d, j = 17. 2Rfren glfﬁ?ig (s, 211), 5.67 (d, J = 17.2
Hz, 111), 6.75 (d,. J = 7.2 Hz, 1H), 7.00°(s, 111), 7.26-7.34 (m 5H), 20

7.42 (dd, Presafati 84 7. d,.j,= 8.8 Hz, 111), 8.68
(brs, (1H); %?%%t%n%?gbag%i [ﬁﬁéﬁp hﬁ@ﬁéb]?ﬂ@goﬁﬁﬁ?%@?%hﬁ%ghﬁﬂ%n of
(20S) - 9- am no- (C§ henyl pr opyl ami noec-a tot hecin 20-acetate 25 This
conpound \!\&Egi}lgp Wgﬁmﬁl (‘%@E’%—f@ﬂh 408} 2-ghlp-9-nitrocamptothecin 20-acetate

henyl pro rancg Exanipledt edi ce Example 4.7

gcco?/dgo gté J o ner nal?ﬁfﬁ?%ﬁﬁ%g%n%%agﬁ% ncaem@]e?fg%a@g%%. "H NWVR
(270 M—E) &twﬂﬂ%ﬁ’?@ﬁg-_ 7.6 Hz, 311), 2.07 (m 211), 2.02-2.31 (m
211), 2.19 (s, 311), 2.82 (t, j = 7.6 Hz, 2H), 3.65 (dt, j = 5.3 and 6.6

He, 211). 3.siHm(mmiz)aqanmo.@@@@}éé\@,;(}igQﬁg%g_ﬂg%gﬁzlzggﬁ%p é4g45(0I

5.34 (s, | = 1H), 5.66 (d =
j = 6.(3 Hz;!_&?ﬁ?’,%%)'gfgllléq(ls? &%#fz;iﬁl f-‘?ED org ) Eﬂ?’é@vﬂ L 17.24%, (BY545(s; 7.4 and
8.4 Hz, 1), 587d4,Jdl7.] Ha 185,947 2, SEDG7 6.3, ), 8 M35 0 Gh, 111,34.59°

(M+1) . R 7 Preparation o
(20S) - 9- aﬁ%ﬁ@@ﬁ%ﬁ@* -)'2- yl ) et hyl am no] canpt ot heci n 20-acetate This

conmpound was prepared from (20S)-9-nitro-7-[2-(pyridin-2 yl)ethyl am noj
canpt othecin 20-acetate of Reference Exanpl e 4.8 according to a manner
anal ogous to those of Reference Exanple 5.1.

Reference Example 4.20

Preparation of (208)-7—(1-methylethylamino)-9—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.

"HNMR (270 MHz) 8 (CDCl:) 0.97 (t, ] = 7.6 Hy, 3H), 132 (dd, ] = 2.0, 6.3 Hz,
6H), 2.05-2.37 (m, 5H), 3.97-4.15 (m, 1H), 4.92 (4, ] = 7.9 Hz, 1H), 5.32 (s, 2H), 540 (d, ]
=17.2Hz, 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=7.6,83 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 (208)-7-(3,3-dimethbeutyiamino)-Q-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 (t, ] = 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), 4.91 (t,7=5.0Hz, 1H),5.40(d,J=17.2Hz,
1H), 548 (s, 2H), 5.67 (d,] = 17.2 Hz, 1H), 7.14 (s, 1H), 7.67-7.74 (m, 2H), 8.23 (dd, T =
2.8,7.1 Hz, 1H); MS (ES) mi/z 535 (M*+1). - |




10 M5 (ES) mlz 526 (M +l). Reference Exanple 5.8 Preparatigm\% 2006
(20S)-9-am no-?-[2-(pyridin-3-)rl)ethyl ant o] canpt ot heci n 20- taot

hydrochl ori de 15 Thi s conpound was prepared from

(20S) - O BfOes7- [ 2- (pyri din-3 yl)ethyl am no] canpt ot hegigpgAds@acet at e of

Ref erence Exanple 4.9 according to a manner anal ogous to those of
Reference Exanple 5.1. "H NWR (270 MH5-8 (CDCl 3) 0.94 (t, j = 7.3 Hz, 3H),
2.05 (m 211), 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, 1H, 7.69 (dd, J = 20 7.4 and 8A Hz, 1H),
7.85 (d, j =8.4 Hz, 1H), 8.06 (dd, j = 5.4 and 7.9 Hz, 111), 8.30 (s, 1H),
8.62 (d, j = 7.9 Hz, 1H), 8. 86 RefbrerjceExdmidedtza 111), 9.01 (s, 1H); MS(ES)
mz 526 (M +1). Ref er ence Exanple 5.9 25 Preparation of

Compound v o eae S A B h 8#%% SRR st heci n 20-
acetate of Re N accar di o0 a manner_anal ogous to those
of Reference ’}%23 r%‘foélEéW%PP’ffﬁarﬁg?"?dé%R @i‘F@AQMhﬂZ?Q MS (ES) mz 511
(M++1) .5 P@‘W@Qﬁbﬂl’éaﬁao-ﬁeﬁtﬁé ef Referbuca FRAAp1e 3.2 Andp QRpHBine 98 offing to

(20S) - 9- a ﬁﬁer%ﬂ%@ff’%%y tg i}ﬁga%tgéhectﬂ O-acetate 5 This corrpound was
prepared from dayda npt ot heci n 20- acetate of

Ref erence Ex le 4.11 accordl ng to a manner anal ogous to those of

Ref erence EX (870tMHz)H6 MVRCL: PT.85- b0 m S H)CDES- 853 O PHI)1 91-1(751(11:6"')

1 31 1. 51%ﬁ81%0§@)35%%@{}§§2§£ ?g),szé?)j ao?(xé%ﬂi B%Fét?& (P@)Hk)iﬁﬁ

(d’ J —1717zzﬁz,lﬂa»54se(s,aﬂ)(ﬁ67ad,ﬁ-ﬂvﬁmz1ﬂﬂm &, ﬂHL5457'(<E*)I»—879H£ zmd
7.3, 8106 k5 (alfl 8.9 b0 ) Ys kTl S5/ fy) - 8 76 (br. IR M (ES)

(Me+1) .

6

NGO -
Uil oo

Reference Example 4.23
Preparation of (205)-7-(2-hydroxyethylamino)-9-nitrocamptothecin 20-acetate

This compound was prepared from (20S)-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) § (CDCl5) 0.97 (¢, ] = 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, ] = 17.5 Hz, 1H), 5.4 (s, 2H), 5.65 (d,

J=17.5Hz, 1H),7.14 (s, 1H), 7.59-7.75 (m, 28), 8.17-8.25 (m, 1H); MS (ES) m/z 495
20 (M'+1).

Reference Example 5.1
Preparation of (208)-9-amino-7-(butylamino)camptothecin 20-acetate

(203)-7—butylamino—9~nitrocamptothecin 20-acetate (156 mg, 0.31 mmol) of
25  Reference Example 4.15 was dissolved into MeOH (10 m!) and 1N HCl aqueous solution
(2 ml). 5% Pd-C (15 mg) was added and the hydrogenation was carried out under Hj
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). '




Ref erence Exanple 5.11 Preparation of 30 May 2006

(20S) - 9- am no- 7- (et hyl am no) canpt ot heci n 20-acetate is This ccyrrpound was
prepared from (20S)-7- et hyl am no- 9-ni trocanpt ot heci n 20- acetate of

Ref er en®0 B043p1 e 4. 12 according to a manner anal ogoyggpedRoge of
Reference Exanple 5.1. M5 (ES) mz 435 (M++1). 20 Reference Exanple 5.12
Preparation of (20S)-9-am no-7-(2-nmeth4dpropyl am no) canpt ot heci n 20- acet ate

hydrochl oride Thi s conpound was prepared from

(E>2<OS) I 7- 22- met FyFMRAR30 Mlﬁzh&'»ﬁcmels)rﬁ.gsr(qlc;&wmm,hﬁgj 1trmqt@,ga-c;eg g%gggg; 1L.Reference
anpl e 4. | us o those of Reference
el o 5 5% GRIPAL AN 1008 BN A% W Pan Gty o3 68 G, 550

PCT/ EP02/ 18%1%1), §§9 (Ré 7 &ridm 1HY st (€ 2H), 5H6Ra,gparis HONH)] 6.85 (d,J = 7,% "
e I'S

(20S) - 9- ardR) 9y, A lyg t o} hecj 0-.ace r.Qehl Qri

conpound %Z@ﬁ’&ﬁ%émq §O}$a9#e%ﬁt}§@rf¥gé§f?pl}§ Beé {brs:20-

acet at e® of " ReYé (BHaw'z B aMMi+d)4. 14 according to a manner anal ogous to those
of Reference 5 Exanple 5.1. M5 (ES) mz 505 (Mt+1l). Reference Exanple 5.14
Preparation of (20S)-9-am no-7-(pentyl am no)canpt ot hecin 20-acetate

hydr ochl ori de 10 This conpound was prepared from

(20S)-9-nitro-7-(pentyl am no)c t ot hecin .20- acetate of Reference Exanple
4.1 according to a nanner anal g’g%ﬁg“‘teWngof Ref erence Exanple 5.1. M

(ES) mz 491 (Mkt+1) Ref erence Exanpl e 5.15 Preparation of
(20S) - 9- am%ﬁ%’g‘filt”éf’fm??@ﬁ?'ﬁfa)nea%%r@mmm@hﬂwmﬁ@mmmmmem Thi's
conpound was ,ngepar ed from (20S)-7-ethyl am no-9-nitrocanpt ot hecin 20-

s compound was prepared from (20S)-7-[2- (morpholinyl)ethylamino]-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 (¢, ] = 8.4 Hz, 3H), 2.09-2.27 (m, 2H), 2.21 (s,
3H), 2.53-2.55 (m, 4H), 2.69-2.72 (m, 2H), 3.71-3.76 (m, 6H), 4.47 (brs, 2H), 5.32 d,J=
17.6 Hz, 1H), 5.35 (d, ] = 17.6 Hz, 1H), 5.39 (d, J = 17.2 Hz, 1H), 5.65 (d, ] = 17.2 Hz, 1H),
15 6.79(d, ] =8.0Hz, 1H), 7.12 (s, IH), 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 (20S)-9-amino-7- [3-(dimethylamino)propylamino]camptothecin 20-
20 ~ acétate hydrochloride

| This compound was prepared from (205)-7- [3~(dimethylamine)propylamino]-9-
nitrocamptothecin 20-acetate of Reference Example 4.3 according to 2 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 Hz, 2H), 5.4 (d, = 17.0 Haz, 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,J = 7.6 and 8.0
Hz, 1H); MS (ES) m/z 506 (M*+1).




acetate of Reference Exanple 4.16 according to a manner an%bq\q&%?%o t hose
of Reference Exanple 5.1. 20 M5 (ES) mlz 449 (M++1). Referenc anpl e
5.16 Preparation of

(20S) - 9vane85932 [ 2- (4- met hoxyphenyl) et hyl am no) canpt gichaehihssfe- acetate
hydr ochl ori de 25 This conpound was prepared from

(20S)-7-[ 2- (4- met hoxyphenyl ) et hyl am no)473- ni trocanpt ot heci n 20- acet ate of
Ref erence Exanple 4.17 according to a manner anal ogous to those of

Ref erence Exanple 5.1. 30 May 2008 MR.934846%52 PCT/ EP02/ 13216 -51 MS (ES)
mz 555 (M++1). Reference Exanple 5.17 Preparation of

20S) - 9- ami no- 7- b2 ( 4. Al | am t ot heci n 20- t at 5
oabent o do 1RSSR oS ATRL Ll b Lol 2o ot
(20S)-7-[2-(4-ghloro heagl@%et hyl ami no] - 9- nitrocanptothecin 20-acetate of
Ref erence ExanpiicUign PrepHed from4 268 fmmitro dniprapybusno)tanpthtieein 06-

Ref EoetupbfRcfer le 5.18
Pr epar atj o, of 4299 g A e 7 sttt b e e B KRR KRR ot heci n

20-acet ate hl ori de This compound was prepared from
(20S)-7-[2-(4-fl uorophenyl)ethylam no]-9 15 nitrocanptot hecin 20-acetate of

Ref er ence Exarffl NMR (220 BIERD8 (D3} 0.95 ! - of

Ref er ence F@@%%s %zmgfg Qﬁ)z 2l t’r?wﬁf%wﬂye?g?ﬁjce EX%%%E{Z 5.19 20
Prepar at i oficoto( 993 e2-Ut 2 459): 783 [y BHd) BypP 30 r{m) 2398 (bre AHY), 285 acet at e
hydr ochl or{sdaH), 5.38 (d,] = 17.5 Hz, 1H),5.59 (d,] = 17.5 Hz, 1H), 6.82 (d, ] = 7.3 Hg, 1H), 7.10

(s, 1H), 7.43 (dd, ] = 7.3 and 8.6 Hz, 1H), 7.62 (d, ] = 8.6 Hz, 1H), 8.79 (brt, 1H); MS (ES)
10 m/z463 (M'+1).

Reference Example 5.5
Preparation of (208)-9-amino-7- (phenethylamino)camptothecin 20-acetate

This compound was prepared from (205)-9-nitro-7- (phenethylamino)camptothecin
15 20-acetate of Reference Example 4.6 according to a manner analogous to those of
Reference Example 5.1. |

'H NMR (400 MHz) & (CDCls) 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,J=7.2 Hz, 1H), 7.00 (s, 1H), 7.26-7.34 (m, 5H),

20 7.42(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 (208)-9-amino-7-(3-phenylpropyla.mino)camptothecin 20-acetate

25 This compound was prepared from (208)-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.

"HNMR (270 MHz) § (CDCl) 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, J = 5.3 and 6.6 Hz, 2H), 3.1 (brs, 2H),




Thi s conmpound was prepared from (20S)-7-(1-nethyl et hyl am n%;ﬁé 200
ni trocanpt ot heci n 20-acetate of Reference Exanple 4.20 accordi r¥g Otg a
manner anal ogous to those of Reference Exanple 5.1. 25 M5 (ES) mlz 463
(M++1) . WID03H3PS2006 WO 03/ 045952 PCT/ EP02/ 13216 - 52 pRefepieiise Exanple 5. 20
Preparation of (20S)-9-am no-7-(3, 3-dinethyl butyl am no) canpt ot hecin
20-acetate hydrochloride This conpount8was prepared from

(20S)-7-( - dipet | anino) -9 5 nitrocanptothecin 20-acetate of

Ref er ences%%a%’ ggé@ti%&%%)e éﬁé(Mﬁdé’ﬂ%hﬁibQ(&MdaJF&-QH@SIH)of
Ref er ence 3dasyilkh), B17.7.33,(560) 7.0 @dp057 4k 8.0 HARBA LY 80 6E 1 Bl gy, 21 10
Prepar at i %f&nr(lg@% %g%@3g€t hyl but yl am no) canpt ot heci n -acetate
hydr ochl ori de Thi C% i')'?‘ pared from

(20S)-7-(3-net hyl butyl am no)-9- nitrocanptothecin 20-acetate according of
Ref erence Exanple 4.10 to a manner anal ogous to those of Reference Exanple
5.1. 15 M5 (ES) mz 491 (M++1). Reference Exanple 5.22 Preparation of

(20RS) -®- am no- 1 0- net hyl - 7- ( penkefhaﬁaerm)ﬁgﬁggyot heci n 20-acetate
" hydrochl oride 20 This conpound was prepared from

( 20RS) - 10- mabihvdtior -t dgsRo Linid L8 oy t ot hecin -acet at e of

Ref er ence Exalgerpl e 4. 52 ggcorglﬁ %% ak{n%%ﬁgtgw%&?ﬁéﬁ?%“ﬁ%@?%f

Ref erence Ex le 5. 1. .MS }gES:?.r %z 505 (9M+_+1). 30 May 2006 WO 03/ 045952

PCT/ EP02/ 13216 = E§Ppound was prepared from (205)-9-nitro-7-{2-(pyridin-2-
yl)ethylamino]camptothecin 20-acetate of Reference Example 4.8 according to a manner

analogous to those of Reference Exarple 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 preparéd from (20S)-9-nitro-7-[2-(pyridin-3-
yl)ethylamino]camptothecin 20-acetate of Reference Example 4.9 according to 2 manner
analogous to those of Reference Example 5.1.

"H NMR (270 MHz) § (CDng) 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 7.4and84Hz, 1H),7.85(d, ] = 84 Hz, 1H), 8.06 (dd, ] = 5.4 and 7.9 Hz, 1H), 8.30 (s,

1H), 8.62(d,J = 7.9 Hz, 1H), 8.86(d,J =54 Hz, 1H), 9.01 (s, 1H); MS(ES) m/z 526
(M™+1).

Reference Example 5.9
25 Preparation of (208)-9-amino-7-(benzylamino)camptothecin 20-acetate hydrochloride
This compound was prepared from (208)-7-(benzylamino)-9-nitrocamptothecin 20-

acetate of Reference Example 4.5 according to 2 manner analogous to those of Reference
Example 5.1. ' |




Ref erence Exanple 5.23 Preparation of 0 May 2
(20S) - 9- am no- 7- ( 2- hydr oxyet hyl am no) canpt ot heci n 20- acet ate ‘Wy gchl oride
Thi s conmpound was prepared from (20S)-7-(2-hydroxyethylanm no)-9 5
nitrocammohodsi n 20- acetate of Reference Exanple 4. 33 elieng to a
manner anal ogous to those of Reference Exanple 5.1. NE%?% mz 465
(Mr+1). Exanple 1.1 10 Preparation of-49-
(9S)-1-butyl -9-et hyl -9-hydroxy-1H, 12H
pyrano[ 3", 4" : MS (E8) mfrddL M hD[ 1' , 2' : 6, 5] pyri do[ 4, 3, 2- dej qui naznl i ne- 2, 10, 13
(3H) 9H, 15H) trlone 15 The preparatlon met hod conprises of the follow ng two
steps via conpound (a). (a) (95)-9- acet oxy-1-butyl -9-ethyl-1H, 12H pyr ano
[3",4":6'",7'] indolizino [ 1',2':6,5] pyrido [4,3,2-dej quinazoline-2,10,13
(3H,9H, 15H)- trione (20S)-9-a 0) canpt ot heci n 20-acet ate
hydrochl oride (123 ng, O0.24 %@fﬁc{%iﬂd;e Exampl e 5.1 was di ssol ved
into dry CI—|2C12P%25 mﬂé" {;&Q‘@ool ed |n an _ice-bath. DI EA (390 pl, 2.3 nmmol)
~and triphosgene (%852 camptathedp d&pseldty and t he
mxture was stirred for 1 hr. in the i ce-bath. The reaction m xture was
quencheéd wi t hitigersepesnt Mapplepared fiom §20SH-Heptlandnel Senitrocaaipesthetid 40- CH2Cl 2 ( 20

1} The GCHEIr d d
--ev?aporat(:aed undef‘ﬁe%{ ﬁ‘(i:g% pressurmgteprg@%ﬁéﬁ%ﬂlﬁ?r{éﬁwfﬁﬁ?ﬁ| ed by

col um chEsmmeyt-aphy (di chl oromet hane/ acet one = 15/1-7/1) to gi ve a pur e
product (70 mg, 56% . 25 'H NWR (270 MHz) S (CDCI3) 0.98 (t, j = Hz

3H), 1. 00 Iy MR B > 7 ’
2H2)7 2. 35;;%1{ (2723 g%'lcﬂ 14%8711%%91(“&%) szh%l ?‘g %@ zfé %3@’) 5.40 (d,
i = 17.4 $9) i¥t1)23ﬂf§mGSHI 62j(q,3 £06. 2HE2H),13:91, (b6 27, {3%d(d, j= 7.4 Hg, g 6. 7 Hz,

1w ey 2005, 10, Oy SEE5 e i, SBAGL DT 1eb P (b ks ety 271 M-+1)

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
Preparation of (20§)-9-amino-7-(methylamino)camptothecin 20-acetate

15 This compound was prepared from (208)-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-amino-7-(2-methylpropylamino)camptothecin 20-acetate
hydrochloride

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

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




30/1) to GF<F

(b) (9S)-1-butyl-9-ethyl-9-hydroxy-1H, 12H 30 May 2006
pyrano[ 3",4":6"',7"]indolizino[l"', 2" :6,5]pyrido[4,3,2-de]qui nazol ne- 2,10,13
(3H,9H, 15H)- trione To a solution of (9S)-9-acetoxy-1-butyl-9-ethyl-1H, 12H

5 WO 03/045952 _ o _ PCT/EP02/13216
pyrano[3",4":6',7']|ndoI|Z|no[1',2':6,5]pyr|do[4,3,2-deFHU|nazollne-2,10,13

(3H 9H, 15H) - trione (11.5 ng, 0.023 m®l) in MeOH (3 nm) cooled in an

i ce-bath was added anhydrous hydrazine (100 |). The m xture was warmnmed to
room tenperature and stirred foRefareime Exandplesdds 1 N HC sol uti on was added
dropwise to acidify the reaction mxture and the mxture was stirred for 1

hr. at roomPBrepapaticat ofi(20S)-Afaintifio-7-MeHydihin toHRELEA 20-EEliE dﬁ&hﬂ)‘i—%wre’ the
obtai ning resi due was extracted with CH2CIZ (20 m X S)é.qﬁ% e conbi ned

CH2Cl 2 sol ut i gRiswempvasiwd 'E}af}.d ' dy § over SO4 _and evaporated. The
resi due was puﬁkf' gd o) cg}Mrm (?{?Fic:@g@gfg%a W?(H?%%'%% fetret hanol =
Ye pieiere &%’t@eple ¢4 accorgling3s Wymaninkt xilag¢usa0 thubizgf RefetdalBO) 0. 87
(t, J = 7RRaigle53H), 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),7&. .77 (d, j =7.2 Hz, 1H), 7.24 (s, 1H), 7.41
(d, j =7.6 F&é(ﬁﬁygg{%rﬁd j =7.2 and 7.6 Hz, IH),11.15 (brs, IH); M
(ES) mlz 461(M++1). Exanple 1.2 20 Preparation of

(9S)-9-et hyl - 9- hydroxy-|-[2-(4-norpholino)ethyl]-1H 12H

pyrano[ 3",4":6"',7"]indolizino[l"',2" .6,5]pyrido[4,3,2-de]quinazoline-2, 10,13
(3H,9H, 15H) trione hydrochlori aefepéhj;@,@ﬂmm was prepared from (20S)-
9-am no-7-(2- norphol i noet hyl )am nocanpt 6t heci n 20- acet ate of Reference

le 5. ' : .anal £Q.th le 1.1 i
Exam) @ 2 Brepafod briGoby- fminf . R ) BLAHBHRh do bR SR hro ISR © 11 1"
9S) - 9 acet oxy-=9-et hyl -1 -[ 2- (4-pprpholino)ethyl]-iH 12H
éyr ?ano 3", 4" X%“s WR%%I"F%PIF&?HC{EQE (@;)s-pp%waép%m@mmm- 2,10, 13(
3H, 9H, 15Hjcetateraf Baferehbt BsfRple/0achdidin (SRS T , 3H),
2-11'2-3%&%@1%.?’.2-24 (é’f 30 3H) ,g%z#ss- 2%?3"9%%%%’5"?@?5%“%?&% :st.a
Hz, 2H), 3. ¥ ] = 4.6 Hz, 4H), 4.24-4.40 (m 30 May 2006 WD 03/ 045952

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

15 Reference Example 5,15
Preparation of (205)-9-amino-7- (ethylémino)camptothecin 20-acetate hycrochloride

This compound was prepared from (205)-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) mfz 449 (M*+1).

Reference Example 5.16

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

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




PCT/EP02/ 13216 -55 2H), 5.41 (d, J = 17.5 Hz, 1H), 5.44 (sg4 %QY}SF%% (d, ]
=17.5 H7, 11-1), 6.74 (dd, j = 2.0 and 6.3 Hz, 111), 7.16 ?s 1H),
7.58-7.67 (m 2H), 8.68 (brs,1H); M5 (ES) m'z 560 (M++1). (b)

(9S)-9- wﬂm}m@szhydr oxy-1-[2-(4-nor phoI i no) et hyl ] - 1H, 32Mpoasis21s

pyrano[ 3",4":6"',7"']indolizino[l,2' :6,5]pyrido[4,3,2- e qgui nazol i ne-2, 10, 13
(3H, 9H, 15H)- 5 trlone hydr ochl orlde IHINVR (270 MHz) S (DVMSO-d6) 0.87 (t, J
= 7.2 Hz, 3H), 1.84-1.90 (m 2H), 2.44- 2.52 (m 4H), 2.60-2.65 (m 2H),

3. 55-3. 58 (m MBHES) m/z855 (Mi+10H) , 5.42 (s, 211), 5.49 (s, 211), 6.49 (s.

111), 6.78 (d, J = 7.3 Hz, 1H), 7.25 (s, 1H), 742(d j = 8.6 Hz, 1H),
7.61 (dd, j = 7.3 -and 8.6 Hz, 1H), 11. 12 (brs,1H); M5 (ES) mz 518 (M++1).
10 Exanple 1. 3 Preparation of

(9S)-9-ethyl-I-[3-(dinethyl am go)propyl ] -9- ro-1H, 12H

pyrano[ 3", 4" 6 7 ]|ndoI i zi no[ Fte%egegcg% ?XFM 3, 2-de]

qui nazol i ne- 1 9H 15 triqne drochl oride 15 This conpound was
pr epar ed BJFW 3? 20 %@-‘C}’G‘EP Hemitofsempyathedim)-asteta ot heci n
20- acetsmat e of Reference Exarrpl e Sh%O@QHaQI ng to a nmanner anal ogous to
those of Exanple 1.1 in two steps Vvia conpound (a). (a)

(37 a6 7] LRnanohlind et ispdted Bl o SRl BoRS " 10, 1331 on

, 15H) - 2 Onmcmﬁomemmmamﬂoﬂkdfe)erﬁe Eciaila). 18add8rdirg to d nmnderGankiogous

3H)184 (m 2H), 2.23. (s, 9H), 2.46 (t, J = 6.8
, g”‘g'ﬁse%ﬁe@&“ﬁ‘%&é&%l 5.40 (d, J = 17.2 Hz, 1H), 5.46 (s,

2H) 568(d =172 74(dd j:18and68Hz,IH), 7.15 (s,

1H), 7.55-7.”4’@.(13%111’%#59 kES) mz 532 (Mr+1). 25 (b)

(9S)-9-ethyl -1-[3-(di met hyl am no) propyl ] - 9- hydr oxy- 1H, 12H

pyranol®3",4":6',7']indolizino[1, 2" :6,5]pyrido[4,3,2-de]quinazoline-2, 10,13

(3H,9H, 15H) trione hydrochl oride 1H NMR (270 M—Iz) S (DMsO-d6) 0.88 (t, J =

7.6 Hz, 3H),1.80-1.94 oH) 2 73 6H) . 3.14.3.20
(m 2H), AEEWAT: (m(rznm,k%.%%#gwéﬁ%&e@7 (s o1

Preparation of (205)-9-amino-7- [2-(4—ﬂuoropheny1)ethylammo]c‘amptothecin 20-acetate
hydrochloride

| This compound was prepared from (2085)-7-[2-(4-fluorophenyl)ethylamino]-9-
15 nitrocamptothecin 20-acetate of Reference Example 4.19 according to 2 manner analogous
to those of Reference Example 5.1.

MS (ES) m/z 543 (M'+1).

Reference Example 5.19

20 Preparation of (208)-9-amin0-7-(1-m¢thylethylamino)campmthecin 20-acetate
hydrochloride

This compound was prepared from {20S)-7-(1-methylethylamino)-9-
nitrocamptothecin 20-acetate of Reference Example 4,20 according to a manner analogous
to those of Reference Example 5.1.

2 MS (BS) m/z 463 (M*+1).




6.53 (s, 1H), 6.82 (dd, j = 1.0 and 7.6 H7, 1H), 7.44 (dd, 219 alz(% and 8 2
Hz, 1H), 7.63 (dd, J = 7.6 and 8.2 Hz, 1H), 10.28 (s, 1H), 11. l\{ ;

(ES) mz 490 (M++1). 30 May 2006 WD 03/045952 -56 5 PCT/ EP02/ 13216 Exarrpl e
1.4 Prepamloimse of (9S)-9-ethyl-9- hydr oxy- | -propyl - 1K "1‘%1;‘72!13216

pyrano[ 3",4":6"',7"jindolizino[l"', 2" :6,5]pyrido[4,3,2- 8 qui nazolin,,

2,10, 13(3H,9H, 15H) - trione This corrpound was prepared from (20S)-

9- am no- 7- (propyl am no) canpt ot hecin 20-acetate of Reference Exanple 5.4
according to a manner anal ogousRefeserichBzenplé 5.88anple 1.1 in two steps via
compound (a). (a) (95)-9-acetoxy-9-ethyl-I-propyl-1H 121-1 10

pyr ano[ 3", 4'PrEaratio af (205)-BiaRfid- 7{234@:;&11(%&5139{‘&03% kb faga ne: 2, 10, 13

(3HOH, 15H)- trione ' H NMVR (270 ) .S 6 Hz, 3H),

1.05 (t, J = 7.3 Hz, 3H), 1.71- ,210 24(m211)29(s,
3H),5.36(dﬂ3]6 17.2 Hz, 1H),544 s, 2H) 5.56 (d, | = 17.2 Hz, |H),
6.76 (d, J = cppapound)was prepared &omi(2)S)- W(sgsadmrhyn; #nido)- 1H), 15 7.59

E g g) 19 Egt Eutlﬁ)_cﬁtgl othein/dh:acdthtk of ?ﬁfﬁﬁ%%ﬁe 487 acgcordmg fo a(ms?nner analogous

dr oxy-1 - pro
pyr ano[ 3" tdthoge of Refe reﬁ%ﬁ;@m&[ L. 2':6,5]pyrido[4,3,2-dejqui nazol i ne- 2, 10, 13(
3H, 9H, 15H)- trione 'H NMR (270 MAz) S (DMBO-d6) 0.88 (t, J = 7.3 Hz, 3H),
0.98 (t, J = MSEESIan/z30aM™+120 1.66-1.75 (m 2H),1.82-1.90 (m 2H),
3.97-4.03 (m 211), 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, j = 1.0 and 8.2 Hz, 1H), 7.60
(dd, J = 7.6 and 8.2 Hz, 111), 11.13 (s, 1H) M5B (ES) mlz 447 (Mr+1).
Exanple 1.5 25 Preparation of &Efs 1- benz - et hyI 9- hydr oxy-1H, 12H
pyrano[ 3", 4":6' 7' ]indol i zi no[ 1Rg¢kege eéé{4 3, 2- de] qui nazol i ne- 2, 10, 13(3

H, 9H, 15H) - ,
10 Preparation of (205)-9-amino-7- (3-methylbutylamino)camptothecin 20-acetate

hydrochloride

This compound was prepared from (208)-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-amino-10-methyl-7- (pentylamino)camptothecin 20-acetate
hydrochloride

20 This compound was prepared from (20RS)-10-methyl-9-nitro-7-
(pentylamino)camptothecin 20-acetate of Reference Example 4.22 according to a manner
analogous to those of Reference Example 5.1.

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




trione This conmpound was prepared from (20S)- 30 2
9- am no- 7- (benzyl am no) canpt ot hecin 20-acetate of Reference “%iar%’ﬁe 5.9

according to a manner anal ogous to those of Exanple 30 1.1 in two steps

vi a conpuuesd4ies) . 30 May 2006 WO 03/ 045952 PCT/ EPO2/ 1p3qh@enBiis( @)
(9S)-9-acetoxy-I|-benzyl -9-ethyl -1H, 12H pyr ano

[3",4":6" 7' ]indolizino[l 2':6,5]pyridepa;3, 2-de] qui nazol i ne-2, 10, 13(3H,9H, 1
5H) - trione 1H NVR (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 ggfmg@mpg%ﬁd, j = 17.2 Hz, 1H), 5.47 (s,
H, 5.59 (d, ] =17.2H 1H), 6.77 (m 1H), *7.10 (s, 1H), 7.15-7.40 (m 5H),

(
2
(79%): ]7_; Egngm PSP ngil g’é é@é)ﬁ-@?&ﬂ_ﬂ%&zg tﬂjlgm.lSnS;mm Iéél:-thet:}n20—=1c¢-:tate

pyrano[ 3",4":6" 7']i ndoI i zi no[ 1' 2' : hydsb¢Woriddo[ 4, 3, 2- de] qui nazol i ne- 2, 10, 13
(3H,9H, 15H)- 10 trione '"H NWR (270 MHz) S (DMSO-d6) 0.84 (t, j = 7.3 Hz,

iy 1o, bt et . ey, 35 (5 2
7.48 (d] “Hllf ogamptethe iéi‘?cet&ﬁe @fé*':%ea@w%mpk 423:ase0rding to- mapfer andapopsr s,
1H); MS (ES)thcméafH@&eﬁdVlﬂkﬂﬂ: le53. Exanpl e 1.6 Preparation of

(9S)-9-et hyI 9 hydroxy I-phenet hyl -1 H, 12H

pyrano[ 3", 4" E%% ﬁ% '2'-6,5] pyrido[ 4,3, 2-de]
qui nazol i ne- 2 10 Egﬁ 5 trione 20 This conpound was prepared from
(20S)- 9-am no-7- (phenethyl am no) canptot hecin 20-acetate of Reference
Exanple 5.5 according to a manner anal ogous to those of Exanple 1.1 in two
steps via conpound (a). (a) (9S)-9-acetoxy-9-ethyl-I-phenethyl-1H 12H
Example 1.1
10 Preparation of (9S)-1-butyl-9-ethyl-9-hydroxy-1H,12H-
Pyranc[3”,47:6’,7’lindolizino[1’,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”,47:6’,7]indolizino[1’,2":6,5]pyrido[4,3,2-de]quinazoline-2,10,13(3H,9H, 15H)-
trione

(205)-9-amino-7- (butylamino)camptothecin 20-acetate hydrochloride (123 mg, 0.24
mmol) of Reference Example 5.1 was dissolved into dry CH2Cl; (5 ml) and cooled in an
ice-bath. DIEA (390 pl, 2.3 mmol) and triphosgene (67 mg, 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 IN HCI solution at 0 °C, and extracted with CH,Cl, (20 ml). The
CH,(l; layer was washed with brine, dried over MgSOy, 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) & (CDCl;) 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), 540 (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).




pyrano[ 3", 4":6' 7" ]indolizino[1'2':6, 5] pyrido[4,3,2-de] 3
qui nazol i ne- 2, 10, 13(3H, 9H, 15H) - 25 trione 1H NVR (400 vHz) S8 M) o. o8

(t, J = 7.6 Hz, 3H), 2.11-2.33 (m 2H), 223(s 3H), 3.05 (t, J = 7.8 He,

OH), 4. 8Dodnddsym 2H), 5.41(d, | = 17.2 Hz, 5. 5.69 (d, J

= 17.2 Hz, 1H), 6.72 (dd, j = 2.0 and 6.6 Hz, 1H) %%’E(’“’%l’_%ﬁo 7. 22 7.36

- (m b5H), 7.60-7.68 (m 2H), 8.08 (brgslH); I\/IS (ES) mlz 551 (M++1). 30 May
2006 WD 03/ 045952 PCT/ EP02/ 13216 -58 (b)

9S) - 9- et 12H
éyr;no[g fusb (9@)*1%@ -éyetﬁy‘l@mgﬁﬁq&g)ﬁ?]za pyri do[ 4, 3, 2- de] qui nazol i ne-2, 10, 13(3

H, 9H, 15H) PY‘[aP?[éné 6’w’r Fadelitino pﬁldm@ddma&e(m;w,w(ﬁ{ FHAbH)-
3H), 1. 74- e (m 211), 3.03 5 (t, 8.2Hz, 2H), 4.24-4.32 (m 2H), 5.43
(s, 211),.5.53 (s, 211), 6.53 (s 111) 6.77 (dd, | = 1.2 and 7.4Hz, 1H),

= 1.2 and

7.25 (s, 1 m 7,38 7.42 (dd, |
8.8Hz,(1H) v Ha’("g@"“"f%% ) &h;ﬁfﬂﬂﬂ? (brs., 1JH) M (ES) m z 509
(Mr+1) 5 Epmm[a” £:6, 71 B dbliARIT 26,9 yﬂao[43 2-delquinazoline-2,10,13(3H, 9, 15H)-

'(if’;ng[gt% @11 ng’%”f*ﬂﬁg‘ﬁb@ﬁ%‘g %ﬂeéd{@lse ~bath wpeaddademiydrans 2, 10, 13(3

AL 9H, 15H) bjdrizieq 10U THOIRAMAaYASrnilaAB R eI (200 ng%a%h% (3
phenyl pro %/I amﬁg)}%ﬂ npt ot heci n 20 acet at e of Rere
accor di ng‘g ﬁﬂé?o%‘rmlﬂéé@siéop\@s@h@s@fpthemmﬂmm&andnhem steps via

conpound whostirded 8r- 7O I 1H, 12H
py?gngé lﬁﬁiure % %Il(r?,d?;?rllgilr %?‘%dﬁgﬁnﬂ)e& Xyﬁ%%ﬁfg lgﬁgédd”ﬁ epl%&uged
qui na gosure,the qbtpminages mse!ﬁartddum GHOR (20mbx M-Ehe @®ntaR@13) 0. 98 (t,
1 = 3 i Pﬁ-lzCTbH)Jlutlan WAs ﬁrﬁhec?v\?&h( i 2%0“6}911&0}%%%&%9 oiaf(zdd #Re 1(e§1dﬁei > Hg 83H)
5. 68 (d B’Ffﬁﬂl ography (djchle 1oz@ethamd/®t®ddk 30!ﬂ-btog7ve:p21re7 28 (m
5H) , 15)roc(m(6jlrﬁxg,5§v 9 (dd J=1.8and 8.7 Hz, 111), 7.63 (dd, | = 6.8
and 8.7 Hz, 1H), 8.92 (brs,1H: M (ES) mz 565 (M+1).
'H NMR (400 MHz) § (DMSO0) 0.87 (t, ] = 7.2 Hz, 3H), 0.96 (t,] = 7.6 Hz, 3H),
15 1.39-147 (m, 2H), 1.64-1.70 (m, 2H), 1.81-1.91 (m, 2H), 4.03-4.07 (m, 2H), 5.42 (s, 2H),
543 (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, ] =7.2 and 7.6 Hz, 1H), 11.15 (brs, IH); 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-
. pyrano[3”,4”:6’,7’]indolizino[1’,2’:6,5]pyrido[4,3,2—de]quinazo]ine~2,10,13(3H,9H,15H)—
trione hydrochloride

. This compound was prepared from (208)- 9-amino-7-(2-
morpholinoethyl)aminocamptothecin 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) (95)-9-acetoxy-9-ethyl-1-[2- (4-niorpho]ino)ethyl]-1H,12H~

pyrano[S”,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 (CDCl;) 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 (1, ] = 4.6 Hz, 4H), 4.24-4.40 (m,




(. b) (9S)-9-ethyl-9-hydroxy-1-(3-phenyl -propyl)-1H, 12H 25 30 Mavy 200
- pyrano[3",4":6" 7" Jindolizino[1' 2':6, 5] pyrido[4,3,2-de]qui nazé\fllyne- 5 10, 13(3
H, 9H, 15H)- trione 'H NWR (270 MHz) 8 (DMSO d6) 088(t, j = 7.3Hz, 3H),

1.79- 1. WD @GmysoH) , 1. 94- 2.12 (m 2H), 2.74 (t, J = 7,Q E?“z"ég’}i 4.13 (t, 3
='7.6 Hz, 2H), 5.43 (s, 2H). 5.47 (s. 211), 6.49 (s et 7(dd ]
1.0 and 7.6t 1), 7.16 (m 1K), 7.20s3:31(0, at), 7.42 (dd, j 30 = 1.0 and
8. 6Hz, 1H) = 7.6 and 8.6 Hz, 1H); M5 (ES) nz 523(|v+++1) 30 May

2006 WO o?#biébgcb J =§é’ SEiza bid). 6.44 (8 2 BLASRA.Y/ =1 BTA1Hz, RER per48i gn= 2.0 and
f(9S)-9-gs byl t

oyt an0] 3" 4“”’6“3’??‘%8??’21’%%?5?9@4 B T B S A A e 2, 10, 133
H, 9H, 15 hl Thi d d f 20S

9- am noH) ? Ithyé%}ly °x(§?1r1|)[g"§ %ﬁh‘ﬁ’&?%ﬁﬁg’ﬁmfnpggpgggt at reog:‘(Ref)er ence
Exanpl e @Yi‘méf’oé”cﬁ’,mdunﬂdmdﬂﬂnh@s]pyﬂa@{u@@aaq&eaﬂon@éfwis(ﬁmpiﬁnl 1intwo
steps yi amggg@%g . (@)

(9S) - 9- acet oxy--9- | -1 - [2 (pyridin-2-yl)ethyl]-1H, 12H pyrano

[3",4":6" T ]|ndoI|2|no[1 2' :6,5] pyrido[ 4,3, 2-de] qui nazol i ne-2, 10, 13(3H,9H, 1

gH)lb %03t r i oMl NNER KRR MEZ) (IM90-8,)(0C3 )= 12 BZ 381, 1.84- Fo0 (6, 2'1#);2@4‘-‘)

3H), 3. 21%f5(25&“7£§%4z’26§|§5754{§”591(1}n3é§o35§(&&(*H):ﬁlﬁmz?@a Bi4p (5 33495 1= 17.2 He,
1H), 5. 73000, 081s, D26 156, = B3RSIHY 105, 1), 731, ) Lo gRg )z gango. 3he,

|1|1;) |||)]'37 {%él%é%ﬂééw ’rﬁlz&égré’ ‘?W%S)((E}’)(‘Bym 3 ) ore b= A0

(9S)-9-ethyl -9-hydroxy-1-[2-(pyridin-2- yI)ethyI] 1H, 12H

pyr anH’[ 3",4":6" 7" ]indolizino

[1'2':6,5] pyrido[ 4,3, 2-de] qui nazol i ne-2, 10, 13(3H, 9H, 15H)- trione
hydr ochl ori de 20 25 Example 1.3

Preparation of (95)-9-ethyl-1-[3-(dimethylamino)propyl]-9-hydroxy-1H,12H-
pyrano|3”,4":6’,7’lindolizino[1’,2’:6,5]pyrido[4,3,2-de] guinazoline-2,10,13(3H,9H,15H)-
trione hydrochloride

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

(a) (95)-9-acetoxy-9-ethyl-1-[3-(dimethylamino)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)-
20 trione |

"H NMR (270 MHz) § (CDCls) 0.88 (t, ] = 7.6 Hz, 3H), 1.84-1.95 (m, 2F1), 2.07-2.34
(m, 2H), 2.23 (s, 9H), 2.46 (t, ] = 6.8 Hz, 2H), 4.21 (t, ] = 7.5 Hz, 2H), 5.40 (d,J=17.2Hz,
1H), 5.46 (s, 2H), 5.68 (d, ] = 17.2 Hz, 1H), 6.74 (dd, ] = 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)propyi]-9-hydroxy-1H,12H-
pyrano [3”,4”:6’,7’]ind01izino[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, 2ED),
30 653 (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 (dd7]
=7.6and 8.2 Hz, lH), 10.28 (s, 1H), 11.23 (s, 1H); MS (ES) m/z 490 (M +1). |




1IH NWR (270 MHz) S (DMBO-d6) 0.87 (t, J = 7.3Hz, 311),1.84-3@&1)&%,5%15 2H) ,
3.18 (m 2H), 4.45 (m 2H), 5.42 (s, 2H), 5.61 (s, 2H), 6. a(s, H), 6.80
(d, J= 7.3Hz,1H), 7.26 (s, 111), 7.27 (m 1H), 7.36 (d, j = 7.6 Hz, 111),
7.45 (dWQo3#4sps0 Hz, 1H), 7.64 (dd, j = 7.3 and 7.6 pegsepdaiibaie 7- 74 (ddd, |j
= 2.0 and 7.6 and 7.9 Hz, 111), 8.52 (m 111), 11.18 (brs,1H); M5 (ES) mz
510 (M +1). 30 May 2006 WO 03/ 045952 P&if EP02/ 13216 -60 Exanple 1.9
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(3
H, 9H, 15H) trione hydrochloride 5 This conpound was prepared from (20S)-
9-am no-7-[ 2- (pyri di n-3- Yl) et hyl afixampledainpt ot heci n 20- acet at e of
Ref erence Exanple 5.8 according to a nmanner anal ogous to those of Exanple
1.1 in two steps vi aPoapatacionof (98)-9-efhd)o. -1- A

e -ty L propTHIT Ik

9S) - 9-ac r w1 2- ridln-3-
|(oyr )ano[ 3" %ﬁ%@ "’ﬁér)fggﬂd?#%’r’bcf[?’3122"5:.5&?5]1?1%%@%]@ﬁammepnmnﬁaﬁaﬁ,maz , 10, 13(3
H OH, 15F)- 10 trione 'H NVR (270 Miz)}idhe(CDC13) 0.98 (t, J = 7.4 Hz, 311),
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 = Tk .68 (d, J .= 17.2 H7, 111), 6.72
(dd, {9 %08 gﬁﬁ%. m&'lizd?mf?ﬁe%é‘?g%?m(@sh : .('gépfeaﬁw)wmpmeﬁmz) (m
311), 8.1 taig ghhelergnog e 3 ipccodding thS)mdtiner £RRaoddts Mose

Oragctarq gffer I g HExBhple

(9S) - 9-et ﬂ)llinﬂvd'&éifs%eoﬁipBgﬁc((%y_ri din-3-)1)ethyl]-1H 12H
pyrano[3",4": 6" 7' jindolizino[1l" 2" :6,5]pyrido[4,3,2-de]

L s L L
7.3 Hzl0 1”9""°[3"'memi‘@mn@“w?ﬁ’%idoﬁ%f%ﬁél%%né;l@;@,ﬁgY%I%)-5' 55 (s

2H), 20 6,BQ.(s. 1H), 6.79 (d, | =7.6 (dd, J =
4.6 and 7.6 Hz, I11), 7.46 (d,J=8.4Hz, 1H), 7. 64(dd, J=7. 8and
8.4Hz, 1H), 7. 74(d, J=7. 8Hz, 1H), 8.46(d, J= 4.6 Hz, 1H), 8.52 (a, 111), 11.14
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 (s, 2H),
5.6 (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, ] =7.6 and 8.6 Hz, 1H); MS (ES) m/z 489 (M*+1).

(b) (9S)-9-ethyl-9-hydroxy—1-propy1— 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 (t, ] = 7.3 Hz, 3H), 0.98 (t, ] = 7.3 Hz, 3H),
20 1.66-1.75 (m, 2H), 1.82-1.90 (m, 2H), 3.97-4.03 (1, 2H), 5.41 (s, 2H), 5.42 (s, 2H), 6.49 (s,
1H), 6.76 (dd, ] = 1.0 and 7.6 Hz, 1H), 7.24 (5, 1H), 7.41 (dd, ] = 1.0 and 8.2 Hz, 1H), 7.60
(dd, ) =7.6and 8.2 Hz, 1H), 11.13 (s, 1H); MS (ES) m/z 447 (M"+1).

Example 1,5

25 Preparation of (98)-1-benzyl—9—eﬂ1yl—9—hydroxy- 1H,12H-
Pyrano [3”,4”:6’7’]indolizino[1’2’:6,5] pyrido [4,3,2-de]quinazoline-Z,lO,IS(BH,QH,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). |




30 May 2006 WD 03/045952 PCT/ EPO2/ 13216 -61 Exanple 1.10 Pr ﬁwilr aﬁdo%n of
(9S)-9-ethyl -9-hydroxy-1-(3-net hyI butyl)-1H, 12H

pyrano[ 3", 4":6' 7" ]indolizino[l'2":6,5]pyrido

[4, 3, 2- naj(qmsaﬁzzol i ne-2,10, 13( 3H, oH, 15H) trione 5 Thipgeraempesugd Was
prepared from (20S)- 9-am no-7-(3- nethyl butyl am no) canpt ot heci n 20-acet ate
of Reference Exanple 5.21 according tes5a mnanner anal ogous to those of
Exanple 1.1 in two steps via conpound (a). (a)

(99) - 9- aceﬁab%s)-gﬁéﬂnw- berzgl-Frethplyl IRIARH ) - 1H, 12H

Y on 150y RO AR 026 5l Rt B4 4 ik e hig SR GREAL IS, 0 15,50
1.05 (d, thlﬂﬂ66Hz 6H),1.65 (m 2H), 184(m 1H), 2.07-2.35 (m 211),
2.23 (s, 311), 418(m 2H), 536 (d, | = 18.5 Hz,

LD 5. 40(d, I Atagktorbi e o st 5 252 7k 3 o b o S 2 07, 11, 6 73

1H), 7.84 3(119151%5; 2H)1533(ds$ =(1B2&]z1 HY), 5MB(s; HS), 51592(&,515717(2111&-131),67(7@11,
9S) - 9-
E)yr;no[ gt h)l—i) 9161%%%%#?%%’?%}?58&2? g‘/riji;{o)rlgggaﬁs’&éﬁ)dﬂﬁ%)ﬂﬁﬁf 10, 13( 3H,

OH, 15H)- tWéAb H NUR (270 MHz) S (DVMSO-d6) 0.88 (t, J = 7.3Hz, 3H), 1.00
(d, j =6.6 H, 6H), 20 1.58-1.82 (m 3H), 1.86 (q, j = 7.3 Hz, 111), 1.87
(a, | = 7.(8) (98);1-bbhryl-9eBfl-¢hydbox 1190z, 2H), 5.41 (s, 2H), 5.43 (s, 2H),

AT Y T AT R M N SN

M5 (E®) mfiened75 (M++1). 25 30 May 2006 WO 03/ 045952 PCT/ EP02/ 13216

'H NMR (270 MHz) § (DMSO-dq) 0.84 (t, ] = 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, ] = 8.6 Hz, 1H), 7.68 (dd, J = 7.6 and 8.6 Hz, 1H), 11.33 (bzs,
1H); MS (ES) m/z 495 (M*+1).

15

Example 1.6

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

trione

20 This compound was prepared from (208)- 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 viz compound (a).

(a) (98)-9-acetoxy-9-ethyl-1-phenethyl-1H,12H-
pyrano[3”,4”:6'7’Jindolizino[1’2":6,5]pyrido[4,3,2-de] quinazoline-2,10,13(3H,9H,15H)-
25 ftrione

"H NMR (400 MHz) § (CDCl;) 0.98 (¢, ] = 7.6 Hz, 3H), 2.11-2.33 (m, 2H), 2.23 (s,
3H), 3.05 (t, ] = 7.8 Hz, 2H), 4.35-4.41 (m, 2H), 5.41 ( d, ] = 17.2 Hz, 1H), 5.44(s, 2H),
~5.69(d,]=17.2Hz, 1H), 6.72 (dd, ] = 2.0 and 6.6 Hz, 1H), 7.16 (s, 1H), 7.22-7.36 (m,
5H), 7.60-7.68 (m, 2H), 8.08 (brs, 1H); MS (ES) m/z 551 (M*+1).




-62 Exanple 1.11 Preparation of (9S) 9- et hyl - 1- hept yl - 9- hy%%z%zoﬁg 12H
pyrano[ 3",4":6',7']indolizino[1l, 2" :6,5]pyrido[4,3,2-de]quinazel’i 2,10,13
(3H, 9H, 15H) trione 5 This corrpound was prepared from (20S)-

9- am nowo-o8hepd2y| am no) canpt ot hecin  20- acet ate accoﬁﬁ'ffﬂ%nﬁlfszi?ef erence
Exanpl e 5.10 to a manner anal ogous to those of Exanple 1.1 In two steps

Vi a corrpound (a) (a) (9S)-9-acet OXy~ ~-58-et hyl -| - heptyl - 1H, 12H-
pyrano[ 3", 4" 7']indolizino[l,2 :6,5]pyrido[4,3,2-de]
qui nazol i ﬂﬁ(ﬂg)i%ethﬂ(%hy@ﬁyﬂsﬂeneth@ -1Hjizéie 1H NMR (270 MHz) 8 (CDCL3) 0.86

(m 2, ARSI Tt gl hag L aroigcfpein.* 7

5.37(s, 2I—F}f1@e40(d =17. 1Hz, 111), 5. 68(d, J=17. 1Hz, 1H), 6. 74(dd, J=1. 7, 6. 6Hz,
111), 7.15 (s, 1H), 7.57-7.66 (m 2H), 8.70 (br,1H): MS (ES) m z 545

(M ). 15 (bl (R @ o d

[3",4": 6 ]|Hndol Itzﬁoﬁfi%)’isgﬁmgéﬁ%bﬁ@[y 5%3%{1%%@% 3930, 13(3H, 9H

8&{;5H) gtg rﬁtd o821z, QIR 4.20032H), ZBI),(HEéﬂQZHﬁ)SﬁB@& ,i.ﬁS(smHﬁgJZ)?.(dd 22 1. 267g m
r

(@i 2 7% %7%@?%&39% 7t 37 9 R e S g Ny 7

7.6 Hz, 1+8Hz 1H), 76, (ddy) = Mondiee Har1H) 503 7((Ms+E); MBFESmAH09 PROE1)AD

_03/045952 PCT/EP02/13216 -63 Exanple 1.12 Preparation of

(98)-9-ethy|-9-hydroxy-|-(2-nethy|propyl)-lH,lZH—

pyrano[3 4":6',7']indolizino

[1',2':6, 5] pyri do[4 3, 2-de] qui naz% %glo 13(3H,9H, 1514) trione 5 This

corrpound was prepared from (209) 7-(2-

net hyl pro Iam in . 20-acetate of Reference Exanple 5.12
acco)r/ (ﬁ n gp%/ o a gp ono (9%‘5:9-eth 9-hyd1'o -1-(3-phenylpropyl)-1H, 12Hr-~rp

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 (205)- 9-amino-7-(3-
phenylpropylamino)camptothecin 20-acetate of Reference Example 5.6 accordingtoa
15 manner analogous to those of Example 1.1 in two steps via compound (a).

(2) (95)-9-acetoxy-9-ethyl-1-(3-phenyl-propyl)-1H,12H-
Ppyrano{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, J = 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), 4.21 (m, 2H), 5.31 (s, 2H), 5.41 ( d, ] = 17.2 Hz,
1H),5.68 (d,] = 17.2 Hz, 1H), 6.72 (dd, ] = 1.8 and 6.8 Hz, 1H), 7.12-7.28 (i, 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[1'26,5]pyrido[4,3,2-de]quinazoline-2,10,13(3H,9H, 15H)-
‘trione

'H NMR (270 MHz) § (DMSO-ds) 0.88 (1, J = 7.3Hz, 3H), 1.79-1.91 (m, 2H), 1.94-
2.12(m, 2H), 2.74 (t, ] = 7.9 Hz, 2H), 4.13 (t, ] = 7.6 Hz, 2H), 5.43 (s, 2H), 5.47 (s, 2H),
6.49 (s, 1H), 6.77 (dd, ] = 1.0 and 7.6Hz, 1H), 7.16 (n, 1H), 7.20-7.31 (], 4H), 7.42 (44,
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).




manner anal ogous to those of Exanple 1.1 in two steps via (a). (a)
(9S) - 9-acet oxy-9-et hyl -1-(2-net hyl propyl )-1H, 12H §8K38Hﬂﬁ6

pyrano[ 3",4":6"',7']indolizino

[1', 2" : wobpysesado| 4, 3, 2- de] qui nazol i ne- 2, 10, 13( 3H, 9HP&5EE?H;§6trlone 1H NWVR

(270MHz) S (DVBO-d6) 0.88-0.94 (m 10H), 2.02-2.25 ( 96 (d, J =
7.9 Hz, 2H), 5.38 (s, 2H), 5.47 (s, 2Hye-6.81 (d, j = . 6.94 (s,
1H), 7.45 (d, j = 7.9 Hz, 1H), 7.63 (t, j = 7.9 Hz, IH) 11 15(br IH; M

(ES) mz 503 (Mr+1). (b) (99)-9- et BxhmPlelygdr oxy- I - ( 2. met hyl propyl ) -1H, 12H
15

pyrano[ 3", 4_ 6' P&Pﬂaﬂg@bf 5)20Lkchvi- & YC% DF%%} %Oz’iée ﬂjtlﬁﬁ%ol i ne-2,10, 13
o e i e b a1

2H), 5.42 (s, 2 6.48 (s, 1 i 7 6 Hz, | 7.26 (s, 1
7.H214(d j(:7lg)l—|z 1H)(762)(ttﬂgn‘i'gﬂyd(“sii‘"‘l’%d ¢ 11. 1|5-|)(br IH§' zgi)wrs

(ES) mz 461 + /0459 P02/ 13216 -64
Exanple 1.13 reparg?lo @N%égﬁggpg& gﬁ évmyﬁﬁamy | H, 12H
Fzr gng[g ]Ym mmqlmmmbﬂmmm—hce&te cﬁl&femnuﬂam IeSZI_?]ccordmg to amagner
, 3, 2- del,gui, Bl trione is compound was
pr epar ed frorré %%S%B&Q&am négii} %g?)s%ezglﬁ_r?“ﬁtﬁ?‘?aﬂﬂ’td? ecin 20-acetate of
ordlng to a _manner anal ogous to those of Exanple

AR i 53?@8%«# g i
oY 9%%%;??&?02[2"”“5"@ St B Y st ARG SHIGRY, 10 0
NI\/R(2 S (Cbcl3) 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), 168176(m 2H), 2.12-2.30 (m
gHée(és1 (2)8 ¥ 1'81%@13 5H%8|(CDCI)0975§I 17. H)iﬁ)mé"%?azdl{)\izfz? 6. 6Hz,
' F%HES%LI 7.9 Hz, 2%1),4'?7(::1,211),541_(&,1 17.2 Hz, 1H), 5.69 (d, ] = 17.2 Hz,
1H), 5.73 (dd, J = 18.8 Hz, 1H), 5.83 (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) (9S)—9-ethﬂ-9—hydroxy—1-[2-(pyridin-2—yl)ethyl]-1H,12H~
pyrano[3”,4”:6°7 Jindolizino[1°2’:6,5]pyrido[4,3,2-de] quinazoline-2,10,1 3(3H,9H, 1 55)-
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, J=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,J=7.3
and 7.6 Hz, 1H), 7.74 (ddd, J = 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).




1H), 7.15 (s, I1H, 7.57-7.66 (m 2H), 8.74 (br,1H), M5 (EShofhz, Rk (M-+1).
15 (b) (9S)-9-ethyl-I-hexyl-9- hydroxy 1H, 12H
pyrano[3",4":6',7']indolizino[1,2 :6,5]pyrido

[ 4, 3, 2- v @oiseszol | ne- 2, 10, 13(3H 9H 15H)- trione M@Sg@&zlgﬂkiz 8
(DVMBO-d6) 0.85-0.90 (m 6H), 1.23-1.50 (m 6H),1.68-1 m 4H), 4.05 (m
2H), 5.42 (s, 2H), 5.43 (s, 2H), 6.4960s, 1H), 6.78 (d, j = 8.0 Hz, 1H), 20
7.25 (s,1H), 7.42 (d, J =8.0 Hz,1H), 7.62 (t, J = 8.0 Hz,lH),11.14
(br,111); M5 (ES) miz 489 (Mr+1).Emmplpl® 1. 14 Preparation of
(9S)-9-ethyl -9-hydroxy-1-pentyl-1H, 12H 25

pyrano[ 3", 4" 6H§paﬂmhd(9ﬂ){9¥e&y29lﬁdﬁﬂxpyr[gq§§,ﬁ§,3 wgspl i ne- 2, 10, 13(3

H, 9H, 15H) », rep

9- ami no- 7-§ pen a-r%b‘nﬁ?& B'tnﬁgg?fﬁnﬂ @%3&3&1@%&&1@#@@@@%| e 5.14
according to a manner anal ogoustﬁoheh ehleide Exanple 1.1 in two steps via
conpound (a). 30 May 2006 VO 03/ 045952 PCT/ EP02/ 13216 -65 (a)

el b 88 e

qui nazoI| C@@%mhtﬁpﬁﬁﬁemnbiEmleﬂB@cmg@a@ﬁm&ﬁ) 0.92 (t,

j = 6.9 Hnalogdis)to QExIam 1.53 (m
411), 1. 65- 1°§6 %mﬂ%zS o lze?’%é@?%sg%‘)am’?&‘}%?ﬂ 17 (m 211), 5.36 (s,
211 6. 75(dd, J=1.7, 69

He, )1H) 7 @%@“ ,g{}&m?y;gg@'i%ﬁz 81?&31"13 %‘%ﬁgiﬁr}% 111)( 7.64 (dd, J = 6.9, 8.6
H, 1H), Bres[PW6'T}ipdoldoERY, SipyeidoBI302- A aihhrolinl)2,10,13(3H,9H, 15H)-

(9S) - _etflﬁé}l 9- hydr oxy-1-pentyl-1H, 12H 10

pyr ano[ 3" 6',7' ]indolizino[l"', 2 :6,5]pyrido[4,3,2-de]quinazoline-2,10,13
(3H, 9H, 15H)- trione 1H NMR (270MHz) S (DVBO d6) 0. 85-0.93 (m

611), 1. 36- 1 38 NMR (2701YH2) BEEOCIH.98 (t, ) = 7.4 Hz, 3H), 2.160-2.27 (m, 28), 2.23 (s,
3H), 3.07 (t, ] = 7.3 Hz, 2H), 442 (m, 2H), 5.40 ( d, ] = 17.2 Hz, 1H), 5.44 (s, 2H), 5.68 (d,
J=172Hz, 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]- 1, 12H-
~ pyrano[3”,4”:6’7’]indolizino[ 172 ,5]pyr1do[4 3,2-de]quinazoline-2,10,13(3H,9H,15H)-
trione hydrochloride '

"H NMR (270 MHz) § (DMSO-dq) 0.88 (t, ] = 7.3Hz, 3H), 1.86 (q,J=7.3 Hz, 1H),
'1.87(q, ] =7.3 Hz, 1H), 3.07 (t,J =7.6 Hz, 2H), 4.32 (m, 2H), 5.43 (s, 2H), 5.55 (s, 2H),
20 6.50(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,J=84Hz, 1H),7.64 (dd, ] = 7.8 and 8.4 Hz, 1H), 7.74 (d, ] = 7.8 Hz, 1H), 846 (d, ] =
4.6 Hz, 1H), 8.52 (s, 1H), 11.14 (brs, 1H); MS (ES) m/z 510 (M*+1).

25




(m 411), 4.05 (m 211), 5.43 (s, 411), 6.49 (s, 1H), 6.78 i 8. 0 Hz,
1H), 7.25 (s, I111), 7.42 (d, | = 8.0 Hz, 1H), 7.61 (t, J 30ty 2006°
Hz, 1H),11. 13 (br,1H); - M5 (ES) mz 475 (M++1). 15 Exanple 1.15 Preparation
of (95) wio Bralest hyl - 9- hydr oxy- 1H, 12H PCT/EPOL13216
pyrano[3",4":6',7']indo|izino[1',2':6,5]pyrido[4,3,2-ge qgui nazol i ne-2, 10, 13
(3H,9H, 15H) trione 20 This conpound wasgt prepared from (20S) -

9- am no- 7- (et hyl am no) canpt ot hecin 20-acetate of Reference Exanple 5.15
according to a manner anal ogous toEkdimle1qd Exanple 1.1 in two steps via
conpound (a). (a) (9S)-9-acetoxy-1,9-diethyl-IH 12H

T e e i 2 0
3K 1. 41(t PYEnalsy ey ilindolizinol 12 6alpyridals, 3 erdel Grindzolive. 280, 3GHPHLISE3 1,

2H), 5.40 (d, J = 17.2 Hz, IH), 5.41%s. 2H), 5.67 (d, j = 17.2 Hz, 1H),
6.73 (dd, J = 2.0, 6.6 Hz, 111), 7.15 (s, 111), 7.59 (dd, j = 2.0, 8.6

Hz, 1H), ; 7.64 o= 6 H7 , 8.51 (br, 1H); M5 (ES) mz 475
(M+1) . °30 May gﬁgpﬁﬁ%é’ﬁ%ﬂ%&&é@o%% -G56 (b)
(9S)- 1i g- cm@tbﬂwfybmcw?ppﬂlbﬁﬂm*cetatg of Refere_née Ex2m§1e25.21 according to a
pyrano[ 3" ; fanm@r ank] R riaol 4, 3, 2-
qui nazol i n‘g@f?ﬁ%?%]f&%%fﬁ%‘%mﬁﬂéﬂ%%m Mlaéjﬁ% (DVBO-d6) 0. 87 (t,
j =7.4 1.30 (t, j. = 6.9 Hz, 3H), 5 1.84-1.88 (m 2H), 4.09-4.12
(m 2H),Hg.ﬁ)zéw(%?ceﬂv?ﬁﬁﬂﬂ-fé‘sﬂ,leﬂleiyl,ztylé-.lll_&);u(ﬂar, 1H), 6.78 (d, | = 7.6 Hz,
111), 7. 2%ytamo[32HY:6'77 infHRlidifo[ 112 3347 3 51 . { (27T ofF Ban8. 3 Hz,
111), }%@gé g[r,mlgl)?]; (%) (Igé)2 %S@Y%%@Z’gﬁﬁlﬁ%m&%ngﬁ%lépq’g%%{dar ation of
(9S) - 9-et %9?-‘?9- hydr oxy- | - [ 2- (4- met hoxyphenyl ) et hyl ] -1H, 12H 10
pyrano[ 3", 4": 6", 7' jindolizino[i', 2" :6,5]pyrido[4,3,2-de] qui nazoline-2,10, 13
(3H, 9H, 15H) - tH NMFe(270 MHz) § (CDCl) 0.98 (t, J = 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,] = 17.2 Hz, 1H), 5.43 (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) (95)-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-2,10,13(3H,9H, 15H)-
trione

"H NMR (270 MHz) § (DMSO-dg) 0.88 (t, ] = 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 (t, ] = 7.9 Hz,
2H), 5.41 (s, 2H), 543 (s, 2H), 649 (s, 1H), 6.76 (dd, = 1.0 and 7.6Hz, 1H), 7.24 (s, 1H),
7.40(dd, J = 1.0 and 8.6 Hz, 1H), 7.60 (dd, ] = 7.6 and 8.6 Hz, 1H), 11.13 (brs, 1H); MS
(ES) m/z 475 (M'+1).




"~ This conpound was prepared from (20S)- 9-ami no-7-[2-(4- 30 May 20
nmet hoxyphenyl ) et hyl am no] canpt ot heci n 20- acet ate of Referefnce Péa r%l 5.16

according to a nmanner anal ogous to those of Exanple 1.1 in two steps via

conpounwd@j4sedb (a)

(9S) - 9- acet oxy- 9- et hyl - | - [ 2- (4- met hoxypheny! ) et hyl ] - THFTBH 3216

pyrano[ 3",4":6',7"']indolizino[l"', 2" :6gd]pyrido[4,3,2-de]

qui nazol i ne-2, 10, 13(3H, 9H, 15H) - trione 1H NMR (270 MHz) S (CDC13) 0.99 (t,

J =7.4 Hz, 3H), 2.03-2.38 (m S5HExam@pl®81(t, | = 7.9 Hz, 2H), 3.72 (s,

3H), 4.23-4.50 (m 2H), 5.42 (d, | = 17.2 Hz, 1H), 5.44 (s, 214), 5.69 20
d'—172Hzl 03AR1.9: 83d'—86Hz

( j Fbpré,a&ﬁoﬁdf’(s'sw t%l@heﬁg%h?d’w ] (_210 i

7.16
111) 68’&&’8@%"_% “émé h%n*ﬂlb&GSMOE@,%ée]q@nmhne-mO lmmﬁsﬁﬂh 581
(Mr+1) (b) (9S) 9- et hyl - 9- hydr oxy- ngﬁ (4- met hoxyphenyl ) et hyl]-1H, 12H
pyrano[ 3", 4":6', 7’ ]|ndoI|Z|no[1 2 6 yr|d0[4 3, 2-de]

qtjl nazgl [ ng ﬁ;&so é% é}% 9H 1S ypé)oge .H y‘gﬁgxgy 70 eFEPO( d6) 32{5 88
481 éSHé; 3120(atpta&|d):qorcﬁnglﬁf(eﬁeren2éﬁan@15ﬂ1(ﬁ ®, ;ﬁédghnfrdzﬁm@oﬁsg:o gid% of SH)7 9 7( 36 \(J =
= 8. , , . S,

jté‘%"glple l%t'&gﬁedﬁz“‘“gﬁs%“%d%’% i =80 He, 1H),11.15 (br, 1H: NS

(ES) rrlz 39 (M++1) . 2006 V\D 03/ 045952 PCT/ EP02/ 13216 - 67 Exanpl e
1 17 Pre ;}éts‘ %ﬁcetoxy-9-eth ~—1-hep¥y1 1H,12H-

of.(9S) - 1ﬂyi’m6f3’ g%?f}i@dtﬁﬂﬁﬁbgle&*%%yﬁdﬁqk Byl dggql.\l[f%ggﬁi%z gﬂa%?ﬂibﬂ%iﬁ” 0

[3",4":6 lendollzmo
qui nai‘bl ﬁ’r%n 10,13 (3H,9H, 15H) trione 5 This conmpound was prepared from
(20S)- 9-am no-7-[2-(4- chlorophenyl)ethyl am no] canpt ot heci n 20- acet ate of

. Ref Ex f Exanpl
1e1elrﬁn;:\<ilo SW%@M@%@O&%%@{@—%&%@%&W?ﬁ&éﬂi’?i%o anpl e
(9S) - 9- aéé?&s@y&ﬁl 43 @&m%ﬁbé eﬁy%)(ex, RED). 2-10-2632H(gr, SHIM, 411AHL. 16 (m, 2H),
Py gao[3534(&@1%)?:419'(&qu1721'I'T£[1h),3568§d,5ﬂ=91’f1ﬁ2[1ﬁ)36ﬁfﬁﬁ,ﬂyﬂa@@h&ﬁe 2,10, 13(
1H), 7.15 (s, 1H), 7.57-7.66 {m, 2H), 8.70 (br, 1H); MS (ES) m/z 545 (M"+1).

15  (b) (95)-9-ethyl-1-heptyl-9-hydroxy-1H,12H-
pyrano [37,47:6’,7}indolizino{1%,2’:6,5]pyrido[4,3,2-de]quinazoline-2,10,13(3H,9H, 15H)-
trione

'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(t,] = 7.6 Hz, 1H), 11.14 (s, 1H); MS (ES) m/z 503 (M*+1).

25




10 trione 'H NVR (270 MHz) S (CDC13) 0.99 (t, j = 7.4 Hz 35?"'033’220% 2.38

(m 5H. 2.99 (t. | =79 ke 20 4 234.52 (m 2H., 6 17,2
Mz, 111), 5.45 (s, 2H), 5.70 (d, j = 17.2 Hz, 111), 6. % (dd, 3 = 2.0, 6.6
Hz. 1140 GBiodshss. 32 (m 5H), 7.62 (dd, j = 2.0, 8.6 7.66 (dd. | =
6.6, 8.6 Hz, 1H). 8. 97 (br,1H: M5 (ES) mz 585 (m+?)€m%@”?%‘)6

(9S)-1-[2-(4-chl orophenyl) et hyl]-9-ethg$-9-hydroxy-1H, 12H
pyrano[3",4":6',7']indolizino[l"', 2" :6,5]pyrido[4,3,2-de]quinazoline-2, 10,13
(3H,9H, 15H) - trione 1H NWVR (270MHz Ex&gloM®®- d6) 0.88 (t, j = 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), 6.5%epfatidddr(98-9(8h 4.6 7.(s 10, 734
(d, J = 8.6H m”ﬁ éﬁ B hydraxy W :HE&X%P‘;@)*) L 1H) |
7.63 (dd, ByaneiSy %@WL@BHQ%@W [463.3- de]nsne@b):e«ﬁﬂa,ls(éﬁgmm
Example 1.18 Preparat| on of

(9S5)-9-ethyl -1-[2-(4-fluorophenyl) et hyI] 9- hydroxy | H, 12H 25

7 .do[.4,.3, 2-d | 2,10, 13

Coheon Tsiy- crisEoplRR Wl ok o sl BHmbd 00, 5081 6oan no 71 2- (4.
- f 1 uor opheripthg, PMﬂamem@hmﬂﬂ!bamm%fReﬁfenteExamPRﬁﬂraem&ngwpl e 5.18
: d f EX t t i

conpound (e SsARRNeE “88’% c:/“'a%i‘s}bz%e s mpoted (dg' 5 () © 00 V'
9S) - 9- h th 1]1-1H, 12H
P AR Y el U 2 2 1
3H, 9H,. 15 bf3” i Mﬁ}ﬁin() 170! % 11119&28]%1
(2 03-2, slz()}fan ra;zmes (r)ﬂ?) (t, ﬁ@é@%ﬁn&[& ?&4 21-4 4 %Oif(méﬁ?mhg 42 (d, j
= 17. 21 [1%544(s 2H) |, 570(dj=172H21H) 6.77 (dd, | =

2.0, 6.6 Hz, 111), 6.94-7.01 (m 211), 7.18 (s, 1H), 7.21-7.33 (m 2H),
7.61 (dd, | ='FINMR 70MEE) SEIbMSOYds%sé 494 (dh, T01D, £02-826 (hizsH)L bibe (87 89

br, 1H); S)
(br,1H) N575§ 1-]51538(1:;,2%1),547 s, 2H), 6.81 (d,) = 7.9 Hz, 1H), 6.94 (s, 1H), 745 (d, ] =
7.9 Hz, 1H), 7.63 (t, ] = 7.9 Hz, 1H), 11.15 (br, 1H); MS (ES) m/z 503 (M"+1).

(b} (95)-9-ethyl-9-hydroxy-1-(2-methylpropyl)-1H,12H-
15 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 (270MHz) § (DMSO-ds) 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, 2H), 6.48 (s, LH), 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).

25




(b) (9S)-9-ethy|-|-[2-(4-f|uorophenyl)ethyl] 9- hydroxy-1H, 1 IR{,I[ 00
pyrano[ 3",4":6,7]indolizino[l"', 2" :6,5]pyzido[4, 3, 2-de]qui nazolne- 9 10, 13(3
H, 9H, 15H)- trione 'H NWR (270M—Iz) 8 (DVBO-d6) 0.88 (t, J = 7.3 Hz,

311), 1. Qo odefds (m 2H), 3.00- 3.06 (m 2H), 4.27-4.29.f zﬁ% 5. 43 (s,
2H), 5.54 (s, 2H), 6.52 (s, 1H), 6.79 (d, J = 7.8 Hz, m 16 (t, J =
8.9 Hz, 211), 7.27 (s, 111), 7.36 (dd,gsl = 5.6, 89Hz 7.45 (d, |j =
7.8 Hz, 15 1H), 7.63 (t, J:78H21H) 11.16 (br, 1H) I\/IS(ES) mz 527
(Mr+1) . Exanple 1.19 20 Preparati OFxafiiple 1.13

{9S)-9-et hyl -9- hydroxy | - (1-nmethyl ethyl)-1H, 12H pyrano [3",4":6",7"]

indolizino [ 1',2":6pp a%hgpg[gﬂg_?th? g?]?a%?l{}a_gfy%l 10 13 (3H, 9H, 15H) -

trione This co Q,nd was prepared

net hyl et h;RYéﬁﬂOg%’)% #nvp d s delizinahl’ zbﬁ,él@méa[éﬁa’cdadqudnughm-z,mséﬂé,aﬂasmarrp| e
5.19 to a manner anal ogous to thoseg ﬁ’ Exarrple 1.1 in tw steps via
conmpound (a) (a) (9S)-9-acetoxy-9-et -(1-nmethyl ethyl)-1H 12H 25

%rHaga[s’iSH) ?‘“Fg?{hl ndal i zi no%dm)(g%s?( Ey“ do;_ghS 2- de0 cggllgnazol i ne-2, 10, 13
3H) 1 76 @@*ﬁcqtatgoﬂldﬁerbﬁcz FﬁéhpleSEMor&:%&o emmﬁtbanalég&ﬁtélthés% M 1H), 5.40

17 2t 1%@%{5&‘}@“@ féﬁp‘i‘ﬂ?)@i) is?g 1€|) 7. 57(dd, J=1.5, 8. 6Hz, 1H), 30

7.63 (dd, 7.1, 8.6 Hz,1H) 879(br 1H: M5 (ES) miz 489 (M+1). 30 May
2006 WD oéﬂj é%%@?}e@@rﬁﬁﬂa’}/l-bsmgme&

(9S)-9-et fayprhn shme'%mdohiﬂoﬁeé’%)slﬁ&igxtﬁ%éHe]@gla‘azohne-z 10,13(3H,9H,15H)-

pyrano{ 7' 11 ndoli zi no['1
[4, 3, 2¥ defI{ﬁ’é}Fnazol i ne-2,10,13 (3H,9H,15H) - trione 1H NWVR (270MHz) S
(DVBO-d6) 0.87 (t, | = 7.3 Hz, 3H),1.64 (d, j = 6.6 Hz, 6H), 5 1.82-1.94

E 31 JZH): 4. A3EAVRR (b0 M) § (EDAD) déo (1 3D7.1 P5h) 698 @ = 7.8 %HS1.3411) . 6. 74
1.37 (m, 4F1), 1.43-1.56 (m, 2H), 1.68-1.76 (m, 2H), 2.12-2.30 (m, 5H), 4.08-4.18 (m, 2H),
536 (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 ’]indo].i_zino[l’,Z’:tS,S] 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 (s, 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[S”,4”:6’,7’]indolizino[l’,2’:6,5']pyrido[4,3,2-de]quinazoline-z,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).




7.9 Hz, 1H), 7.25 (s, IH), 7.40 (d, j = 7.9 H7, 111), 7.60 6%@. g’ - ©
Hz, 1H), 10.95 (br,1H); M (ES) mz 447 (M++1). Exanple 1. 28 Pzreparation
of (9S)-1-(3,3-dinethyl butyl)-9-ethyl-9-hydroxy-1H, 12H pyrano [3",4":6', 7'

] indol woesmagosa’ , 2' 1 6,5] pyrido [4,3,2-de] quinazol igggppoe3ssk3

(3H,9H, 15H)- trione This conpound was prepared from (20S)- 9-am no-7-(3, 3-
di met yl but yl am no) canpt ot heci n 20- acet@&be of Reference Exanple 5.20

accordi ng a 15 manner anal ogous to those of Exanple 1.1 in two steps via
conmpound (§§.(9S>(9aecefegs?£§%&~@smlylﬂ,lzﬂ7 3-di met hyl but yl ) - 9- et hyl - 1H, 12H

Rigtiplins 7o I
il nagol | il AL oot S R R e Bl s oA o5 (.
i = 7.4 HTOBE) 112 (s, 911),1.55-1.73 (m 20 2H), 2.02-2.37 (m 5H),
4.05-4.29 (m 12H), 5.40 (d, | = 17.2 Hz, 1H), 5.42 (s, 2H), 5.67 (d,(d\é _
=17.2 Hz, 1H),'IBNVR (CAsME 21 _ s 2t ,
2.0, 8.6 HzH) 1- 1), (Q7. 63 z%ﬁ&@@g):&gf%ﬁés@%%ﬂlﬁ @.‘o%%%%ﬁq@?gws (EJS)
nmz 5313( Mv531§1m 4@239 1.655§6 G251 32. 18-280 frp) Tk 3.75-497 Ghi0H ), 936 (i2la) §40 H, 12H-
Eﬁf anoLbi 1@515;311%5%'&#%5?% P75k ?ﬁ%ﬁ?”ﬁbﬁ?a—%%i@ & B8 d6) 0. 88
(t, J = '7%3%@,:1'37%-,:&-%(1%{): (dd 7 =589, 8.6z, 1H) 8.881(by, 1H);MS (EV@/tm 2H)

4.04 (m iy (M3+nH1 (s, 2H), 5.48 (S, 2H), 6.49 (s, 1H), 6.76 (dd, J =1.0,
7.6 Hz, 1H), 7.23 (s, 111), 7.40 (dd, J = 1.0, 8.6 Hz, 1H), 7.60 (dd, J =

7.6, 8.6 L lod16br : (ES) mz 489 (M++1). 30 30 May 2006 WO
0 basoss BHES LRk °XY'%Q°E¥¥E§1IE§'2. 1 Preparation of

(99)- 11%uwtw@lﬁt#iﬂﬁ’ﬁaﬂgﬁiﬁmw-ﬂﬂzslﬁﬁﬂo[4,3,2-de£|%uﬁnazoﬁne-z,10,13(3H,9H,15H)-

pyrano[ 3" ;4. 6, 7] i ndolizino[l", 2":6, 5] pyridol4,3,2-de] qui nazol i ne-10, 13(9H,
15H) - di one e preparation nethod conprises of the following two steps via
conpound (a).

'H NMR (270MHz) § (DMSO-ds) 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),
7.42(d,] = 8.0 Hz, 1H), 7.61 (t,] = 8.0 Hz, 1H), 11.13 (br, 1H); MS (ES) m/z 475 (M*+1).

15
Example 1.15

Preparation of (98)-1,9-diethyl-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

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) (98)-9-acetoxy-1,9-diethyl-1H,12H-
| pyrano[3”,47:6’,7’lindolizino[1’,2:6,5]pyrido [4,3,2-de]quinazoline-2,10,13(3H,9H,15H)-
.25 trione

'H NMR (270 MHz) § (CDCl;) 0.98 (t, ] = 7.6 Hz, 3H), 141 (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 (s, 2H), 5.67 (d, ] =
17.2 Hz, 1H), 6.73 (dd, T = 2.0, 6.6 Hz, 1H), 7.15 (s, 1H), 7.59 (dd, J = 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). |




5 (a) (9S)-9-acetoxy-I|-butyl-9-ethyl-1H, 12H

pyrano[ 3",4":6',7']indolizino[l,6 2" :6,5]pyrido 30 May 2006

[ 4, 3, 2-de] qui nazol i ne- 10, 13(9H, 15H) -di one To a sol uti on of

(20S) - Swarmsn495- (but yl am no) canpt ot heci n 20- acet ate hygppphkari de (14.9 ny,
0.029 mml ) of Reference Exanple 5.1 in dry CH2C12 (5 ml) were added
trinmethyl orthoformate (100 Etl) and-gétol uenesul foni c add nonohydrate (5
ng). 10 The mixture was heated to reflux for 1 hr. in an oil bath. After
cool i ng t @)BDrA-diethat Ahpdrexy-IHA2H xt ure was washed with aqueous 1% NaHCOB

Ceduced pPoad? ¢ SRQHEEAR N e TS b il g SRR e

chr omat ogfE®8y (el uent: di chl oronet hane/ methanol = 20/1) to give pure
product (12.6 ng, 89% . 15 'H NMR (400 MHz) S (CDC13) 0.96 (t, j = 7.6 Hz,

Mot 010 | RS whiSiago 027 £y TS0 2 Y-
(1927 501 BSDHPS G ZHD 5472 0h0 74045 Q0N 526 NS i, SRS (3357, 21

1H), 5. 65768, f11)77.35/(s2 = & , 746 by 1o 1142402, 1H),
7.0 (s, A8 %{.)872%57(5’,11{@":}} i) ﬁfé‘%ﬁﬁ’776.1'1@‘1’(]&;&1'8'@715‘7’&%63@% Hz, 1H):
VB (ES) n%H;h@mef‘z)éﬁfi 1) (9S)-1-butyl - 9-et hyl - 9- hydr oxy- 1H, 12H
pyrano[3",4":6',7']indolizino[1, 2" :6,5]pyrido[4,3,2-de]quinazoline-10,13(9
H,15H) - di one To a solution of (9SExdénf€RI®OXY-|-butyl-9-ethyl-1H 12H pyrano
[3",4":6",7 ]indolizino[l,2 :6,5]pyrido
- [ 4, 3, 2- de] quj :l B . -di en ‘ a1 g mol ) in MeOH
(2 m) cool eg@@gﬁfﬁ(é%%%%y%ﬁ‘g%?gﬁ%’?§§‘8%§l’h‘”’ﬁ%"§% ﬁ‘ﬁ%% 1) and the
mi xt uf® ViRsano{3 54”847 liodolizitn] 1°,246,5 Inycidv S 2eda] quinazelind a1 80 S HIOHM SEHC :
sol ution was added dropwi se to aci diufi(ynet he reaction m xture, and the
m xture was stirred for 1 hr. at roomtenperature. After concentrated

under reducegﬁ%ressur , the rﬁg_al due was extracted with CH2C12 (30 nl) and
the CH2Cl 2 sofifPBRe 4 REF RPN (288 fremimp742i(dd over MySO4 and

evapor at enkthokfphen@iddtkilaning tdthdcRioRNetare bEREereRé TR EPRSAR Y cordin
anol .= 20/ 1 tg iLve pure product "(3.9 ny, 7%)0/(). 30

(di chl or Qnet hane/ net h
My 2006 WBTHEIG A5 pteth 1Iymytwo steps via compound (2).
15 (a) (9S)-9*acetoxy-9-ethyl*1-[2-(4—methoxyphenyl)ethyi]-1H,12H-
pyrano[3”,4”:6’,7’]indo]izino[1’,2’:6,5]pyrido[4,3,2—de]quinazoﬁne—2,10,13(3H,9H,15H)-
trione

'H NMR (270 MHz) 8 (CDCls) 0.99 (t, ] = 7.4 Hz, 3H), 2.03-2.38 (m, 5H), 2.98 (t, ]
= 7.9 Hz, 2H), 3.72 (s, 3H), 4.23-4.50 (m, 2H), 5.42 (d, ] = 17.2 Hz, 1H), 5.44 (s, 2H), 5.69
20 (d,]=17.2Hz, 1H), 6.74 (dd, ] = 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, 111), 8.52
(br, 1 H); MS (ES) m/z 581 (M*+1).

(b) (98)-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-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-
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), 6.79
(d, J=8.0 Hz, 1H), 6.90 {d, ] = 8.9 Hz, 2H), 7.25 (4, ] = 8.9 Hz, 2H), 7.26 (s, 1H), 7.44 (&, ]
= 8.0 Hz, 1H), 7.63 (t, J = 8.0 Hz, 1H), 11.15 (br, 1H); MS (ES) m/z 539 (M*+1).
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"H NWVR (400 MHz) S (DVMDO-d6) 1.02 (t, j = 7.2 Hz, 6H), 90?1%?920@
2H),1.76- 1.93 (m 4H), 3.82 (t, j = 7.2 Hz, 2H), 3.88 (brs 21 (s
2H), 5.27 (d, j =16.2 Hz, IH, 570 (d, j = 16.2 Hz, 1H), 7.11 (dd, | =
1.6 andwWOQep/o4bss2 111), 7.37 (s, 1H), 7.51 (s, 1H), 7.M0§ﬁzfﬁm 2H); Ms
(ES) mz 445(Mt+1l). 5 Exanple 2.2 Preparation of

(9S) -9-ethyl -9-hydroxy-1-[2-(4-norphol467e) et hyl ] - 1H, 12H
pyrano[3",4":6',7']indolizino[1,2 :6,5]pyrido[4,3,2-de]

qui nazol i ne- 10, 13(9H, 15H) di one hydrEmtipri.le 10 This conpound was prepared
from (20S)- 9-am no-7- [2-(4- norpholino)ethyl am no] canpt ot hecin 20-acetate

g( aRe}c :r (23nce Exrapiratidn of (98) aoeddablokdphenyl ; ygg?.[]eg“_etﬁﬂaﬁ_ bsy-ip1igose of
( QS;TPQ- ac egpgiy ogswi[” y??'fld‘ii’fm@ipggg%ﬁﬁ‘l‘éﬁ@?@t‘ﬁiﬂ%@ﬂl@zﬂo 13(3H,9H,15H)-

pyrano[ 3", 4" 7 Jindolizino[1',2': 6ufuhpyri do[ 4, 3, 2-de] qui nazol i ne- 10, 13(9
H, 15H) - di one 15 HNI\/R(270IV|—|z)8(CDC13)096(t j = 7.6 Hz, 3H), :

2 09-2. 34
(t J=4. 6Hz(ml—2m$0f(a 6?‘&5925&&%’5%09 72 T 3 91(t, 0= 5.6 He,

5 21 Gé‘ orop prothekir20-ecetatetdf Reforefife Extmple 517 hcdbding o 111) ,
7 0b (s, 1k'iﬂann&aﬂlogcﬂﬂtoih?ﬁo¥%?aﬁ;£}g1nguﬂétepkmmxﬁpé&d((ﬁy 1H, 7.60-7.71

(m 2H); MBS (ES) m z" 544

9S) - eth [ o] eth 1H, 12H rano

EB )4 gq) &PB&SFQ#MZ %‘E?{l ?gﬁﬁggfthﬂi'gge@a’l'[hﬂlgﬂz de] gﬁl nazol i ne- 10, 13
(9H, 15H) dlmeno{h’ydf*ﬁﬁﬁhﬂibhﬁﬁorlﬁ’w?yéaz&%aé qﬁnﬁé&lﬁslz%hs@fﬁsﬁ{ ﬁH)J = 7.3
Hz, 3H)ul 84md. 91 (m 211), 2.45 55 (m A) 2.68-2 3.56 (t,
J-43Hz 2&{) 4.05-4. 10 (m 2H), 5.31 (s, 2H), 25541(s 2H) 6. 48
(s, 1H, 7.00 (d, j =7.6 H7, 1H, 7.50 (d, J = 82 Hz, 1H), 7.63 (dd, j =
7.6 and 8.2 FHNMR)(ZMMM)G&DGB)&%NSJ(:E@HWSI—D%-Q %(‘iﬁ)SH)?&Qgg?@, jMay 2006

VIO 031045927 o By 1 2851,925-430 R, 2] 3488 TR 5.0%05 15, 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, ] = 2.0, 8.6 Hz, 1H),
7.66 (dd, ] = 6.6, 8.6 Hz, 1H), 8.97 (bx, 1H); MS (ES) m/z 585 (M*-+1).

15 (b) (98)-1-[2-(4-chlorophenyl)ethy1]-9-eﬂ1y1-9—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

'H NMR (270MHz) § (DMSO-dg) 0.88 (t, J = 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, ] = 7.6 Hz,
20 1H),7.27 (s, 1H), 7.34(d, ] = 8.6 Hz, 2H), 7.40 (d, ] = 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 yrano[3” 47:6",7'lindolizino[1°,26,5]pyrido[4,3,2-de] quinazoline-2,10,13(3H,9H,15H)-

trione
This compound was prepared from (20S)- 9-amino-7-[2-(4-

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).




Preparation of (9S)-9-ethyl-9- hydroxy | - propyl -1H, 12H 30 Mav 20

pyrano[ 3",4":6',7']indolizino[l"', 2" :6,5]pyrido[4,3,2-de]quina azol4 rqg 10, 13(9
H, 15H) -di one 5 Thi s conpound was prepared from (20S)-

9- am nowd-o6@45052y| am no) canpt ot hecin  20- acet ate of Rgéﬁ% gxarrpl e 5.4
according to a manner anal ogous to those of Exanple wo steps via
conpound (a). (a) (9S)-9-acetoxy-9-ethgd-1|-propyl-1H 12H

pyrano[ 3",4':6', 7' ]indolizino[1',6 2':6,5]pyrido [4,3,2-de]quinazoline-10,13
(9H, 15H) - oﬁab%)-%eetowmlazmmyo@e@ﬂm@m,mq» (t, j = 7.3 Hz, 3H),

S S gy omectiP 4. Hiolising 2k Stbylifh 1438 aenudiiofischad FBsA Bk, 2t (s
5.38(d, J= 1‘3?1014?42 1H), 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) mlz 473 (M++l). (b)

(95) - 9- et hy - Syiade X9 MEDTS] é'ﬁ's\éﬂ; 1541% 5).2.0322
3 dol »3-03-23% (3 PHE A% (hd- 10, 13(9H
giraet oanHmhbre?z&'@sZMﬁssw«smgﬁéﬁ HE),SMB,?I%?J;‘@MQH)WZO o8 (tU ]

"3y it 51 i el S Al S

(s,

7.49 (dd, /614d 16%96@%1%766_@ ] #.68%8.6 &, 1H), 8.8 (13, BREMS]ES) tir, 1H), 7.83
(s, 1H); W@(I\ES)I)MZ 431 (M++1). 20 Exanple 2.4 Preparation of

(98) 1-benzyl - 9- et hyl - 9- hydr oxy- 1H, 12H pyrano[ 3", 4": 6" 7' ] i ndol i zi nof

'2':6,5 de] i 13(9H, 15H) - di Thi d
pr epar ed] chb‘g%ég% 128 @'rﬁ%ﬂ EQM&?@/]I’%P(Y : é%‘t hlaglnﬁ ZISSZSOgEg;JQt ewgfS
Ref er elfc epfHanoip,¢”:6, 7 imlotAneI {a: 615?93&1&@4}3}@%}219&5&%&% 1b93{38058 1817).Exanpl e

2.1 1in tV\ﬁ_{%teps via conpound (a).
(9S) - 9- acetoxy- | - benzyl - 9-et hyl - 1H, 12H pyrano[ 3", 4":6" 7' ]indolizino

[1'2':6,5] pyrido[4, 3, 2-de] qui nazol i ne- 10, 13( 9H, 15H) di one 30 May 2006 WO
03/ 045952 cfmmam&m)&bme}msg?@qmmgfgq:g 1391@,:19312)?300 = 7.6

I(%, 13 H): 1%‘)%(1”%1?}62&51&2@%%}15& % f(s;z_g,)z 552 (%H), 6.5 ZH) 5.31

5. (Ié),679(d,1 78Hz,
1H), 7.16 (t,] = 8.9 Hz, 2H), 7.27 (s, 1H), 7.36 (dd, ] = 5.6, 89Hz 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’]indolizino[1’,2’:6,5]pyrido [4,3,2-de]quinazoline-2,10,13(3H,9H,15H)-
20 trione

This compound was prepared from (20S)- 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) (9S)-9-acetoxy—9—ethyl—1-(l-methylethyl)-lH,IZH-

25 pyrano[3”,4”:6’,7’]indolizino[1’,2’:6,5]pyrido[4,3,2-de]quinazoline-2,10,13(3H,9I-L15H)-
" trione

"H NMR (270 MHz) § (CDCls) 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, ] = 17.2 Hz, 1H), 542 (5, 2H), 5.68 (d, ] =
17.2 Hz, 1H), 671 (dd, ] = 1.5, 7.1 Hz, TH), 7.15 (s, 1H), 7.57 (dd, J = 1.5, 86Hz,1H),
30 7.63(dd,]=7.1, 8.6 Hz, 1H), 8.79 (br, 1H); MS (ES) m/z 489 (M*+1).




1), 7.22 (dd, | = 15and 7.1k 16, 7.31-7.46 (m SH).
706 (dd, | =15 and 8.6 ke 14, 7.72 (dd, j = 7.1 and éa%’ﬁ"&zm%

(ES) mz 521 (M++1). 5 (b) (9S5)-1-benzyl-9-ethyl - 9 hydroxy 1H, 12H

- pyrano[wogn4ses2/ 11 ndolizino[1"2':6,5]pyri do[4 3,2-d

qgui nazol i ne-10, 13(9H, 15H) -di one 'H NMWR (270 VHz) ?%@23%3160 83 (t, |
7.4 Hz, 3H), 1.73-1.87 (m 2H), 4.95_ 1:185H2|H) 5.03 (d. J =
18.5 Hz, 111), 5.32 (s, 2H), 5.36(s, , 6.45 (s, 1H, 7.09 (dd, j = 1.0

and 7.6 Hzfb) (Dsj)g-etzyllgdh,{@oxylﬂ.@.mei ﬂ@’lﬁﬂa 5H), 7. 53 (dd, j = 1 0 and
91 (s, 111): M (ES)

8.3 Hz, 10 1 1H),

mz 479 (Wﬁﬁtﬁ” éxﬁr?&v@dogﬂsotdp%&ér axrpcw,%)? delquirazotine 210 13£3H 9H,15

(9S) - 9- et ydne9- hydr oxy- | - phenet hyl - 1H, 12H pyrano[ 3",4": 6" 7' jlnd0| i zi no[
1'2':6,5] pyrido[4,3,2-de] quinazoline-10, 13(9H 15H) - di one 15 This conmpound

was prepared eneth am . no) canpt ot heci n 20- acetate
of Rgf elroence 1@%@9@[@)&@%@@”9&]%% I'th%%@@nﬁs tGJ'I%IﬁH de of
(Eég;m'geagl 8241194 (D213}, @I@M‘ﬁB@mPHEP?% b8), 5.4899, 2H), 6.50 (s, 1H), 6.74 (d, ] = |
pyr ano[ 3" ?%%yl% ?&Eg‘o}ﬂ{)z%pfﬁ tJ?yZ%HS]Iﬁ)rZ%M_ngHée‘]I'Hul%géz(b%llHér 10, 13(9H,
15H) - di on®SZBS)HdzMURM2A0. MHz) S (CDC13) 0.97 (t, j = 7.6 Hz, 3H),

. 2.10-2.32 (m 2H), 2.22 (s,

3H), 3. 08(t, J=6. 6Hz, 2H) , 4. 09(t, J=6. 6Hz, 2H), 5. 30(s, 2H), 5. 40 (d, J= 17.2 Hz,
1H), 5.67 (d, J=17.2H, 1H), 6.92 (s, 111), 7.11-7.38 (m 7H), 7.63-7.71 (m
2H); M5 (ES). mz 535 (Mt+1

(IE;DS)-Q- e'g hyl) 9- hydr oxy- I( phealet hyia"af!Pli%?pZS

pyrano[ 3",4":6" 7' ]indolizino[l"'2":6,5]pyrido[4,3,2-de]quinazoline-10, 13(9H,
15H) - dPone  1H Revpergtioofi(#8)1-8, X diBoyliaitylDoathyl- -9-hyilroxy-THA2Hz, 3H),

| 5L o i Phordeb D st et (-

5H) 750(dd j’=1.1 and 8.6 Hz, 1iione7.59 (s, 1H), 7.64 (dd, | =74and
8.6 Hz, 1H);: M5 (ES) niz 493 (Mr+1). 30 30 May 2006 WO 03/ 045952

PCT/ EPO2/ 132 This cdthpolsidaid plepared from (205)- 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 via compound (a).

© (a) (95)-9-acetoxy-1-(3,3-dimethylbutyl)-9-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

| "HNMR (270 MHz) 8 (CDCL) 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, ] = 17.2 Hz, 1H), 5.42 (s, 2H), 5.67 (d,
J=17.2Hz, 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’Jindolizino[1’,2’:6,5]pyrido[4,3,2-de] quinazoline-2,10,13(3H,9H,15H)-
25 trione

"H NMR (270MHz) & (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, ] = 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).
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Preparation of (95)-2.9-diethyl-9-hydroxy-I-phenethyl-1H, 12 av 200
pyrano[ 3", 4":6' 7" ]indolizino[1 2" :6, 5] pyrido[4,3, 2-dej qui nazclj\illyne EO, 13(9H,
15H) - di one Thi s conmpound was prepared from (20S)- 9-amno-7 5

(phenet g @Jis98) canpt ot heci n 20- acetate of Reference '(::’fl%%1 a1 .5 and
triethyl orthopropionate according to a manner analogous hose of
Example 2.1 in two steps via conpoundg(a). (a)

(9S)-9-acet oxy- 2,9-diethyl-I- phenet hyl - 1H, 12H
pyrano[3",4":6"7"']indolizino[1l 2 ];eylzjldo[4 3, 2-de] qui nazol i ne- 10, 13(9H,
15H) - dlonelo H NVR (270 MHz) S ( 0.97 (t, j = 7.6 Hz, 3H),1.24 (t,

'—73Hz3 2. 2H 2. (g, j = 7.3 Hz,

o o (i 1o 6 R M&ﬁ it fg%ﬁ%g%ﬁé% 553 (s 21,

5 40 (d, P o34 ﬁ|z7 ]lrm'lnmg 157 q&ipyr}d@,a,z—dg}qmmphnemma(9&15m)+¢one
7.14-7.37 (m 6H), 7.62 (dd, J =1.3 and 8.6 Hz, 111), 7.71(dd, j = 7.3 and
8.6117, 1¥hg Prhﬁratﬁcﬁﬁhethbd cofitis6s\df ﬂﬂe)foﬂo%ﬁné o steps via compound (a).

(9S) - 2. 9-di et hyl - 9- hydr oxy- | - phenet hyl 12H

%Lﬁ“z.[Sin‘ea””@ﬂ“*%%@%?%%Pv{%wg 6070 Ba- (1o Dol g pazey e 0, T
j FEYW@ A éﬁ?éeldeh@mcﬂﬂsbz 6élmdoé534 ~de]quindzaline- 1045 (OHASH-didne | = 7. 6
Hz,2H) 4.21 (t, j = 7.6 Hz, 5.43 (s, 2H), 5.45 (s, 2H), 6.51 (s,

1H), 7.01 (dd‘oqsolut:bn@f@ﬂﬂ) gaﬁnidZ? Zaénélﬁoy{gm@&th&ﬁozo_a&@é 7. 36 20 (m 5H),

(3 e bl 0 B st o B0 B e 1107 15
(9S)-9- etddﬁé&@nﬂbﬂ@ﬂ Bxthofbrrhate Fh@gb}laﬁ’& gRM'u 0%%"1‘%15‘3 xjuohadrate

pyr anoL ]indolizino I na anrg%e 10, 13( 9H,
15H) or;@l mltﬁiuée‘ff‘tirﬁﬁéfﬂ‘?@f\ﬁﬁl@f prbb‘anmmkhammaoohﬁngm 7-( 3-

h I @m,ﬂp IAREL, b 5.6 di
Po’a) My aunplte is t%“%ﬁ‘%%qa?ﬁ%&%f%ﬁ%%?{%&%%%@a 2 conpound
(a). (a) tEYW Y: cqncqn;ramdemﬁm:edpgeﬂpressamﬂb 6lffaining

pyr anol[ 3' resﬁue@:a? ﬂlﬁlﬁ&cﬂylcél!uﬂﬁ[&u&n @glg%!rh?égg 1%31}%%#@{@&&%58&&6 10, 13(9H 1

5H) - di on 2006 VD 03/ 045957
) - Al On Gy APt e e produtt {12.6 g, B3%%).

15 'H NMR (400 MHz) § (CDCl;) 0.96 (t, J = 7.6 Hz, 3H), 1.01 (¢, J = 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 (d, ] = 17.8 Hz, 1H), 5.39 (d, ] = 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, ]
=84 Hz, 1H), 7.68 (dd, ] = 7.2 and 8.4 Hz, 1H); MS (ES) m/z 487(M*+1).

20

(b) (95)-1-butyl-9-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

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 I N
HC 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 MgSOy and evaporated. The residue was purified by column chromatography
(dichloromethane/methanol = 20/1) to give pure product (3.9 mg, 70%).




1H NMR (270 MHz) S (CDC13) 0.96 (t, j = 7.4 Hz, 3 205 4
2.23 (s,( 3H), )2.83((t, J): 7.6 I(—|z le) 3.84 ( t,H) %Qz%aéipf)ﬁ i .16

(d, 3= 18.5 bz, 111), 5.22 (d, = 18,5 H. 1H). 539(d j :172Hz, 1H)
5. 66 (dwd.,ms;syz 2 Hz, 1H), 7.09 (s, 1H), 7.15-7. gmg@l 7.34 (s 111).,
7.62 (dd, :17and86H4111),7.68(dd,j: &y 5 MS

(ES) mz 549 (Mr+1). (b) (9S)-9-ethyl-~4-hydroxy-I - (3 phenyl propyl) 1H 12H
pyrano[ 3", 4 :6' 7' ]indohzino[1 2':6,5]pyrido[4,3,2-de] qui nazol i ne-10, 13(9H, 1
5H) - di H wm@z ol¥iriz) Dﬁ\% 85 '
:H)7 [ one gtfb(( )ﬁ %Fﬁ%_g@ J877§§[z a7 &.?_8 %55‘@,}%—@ 1.3 (q ]
Hz, 2H) 49é(6métlH)1382 sflgmsz,zm Sssmlfmwzh(s,ms:zzs(dﬂ(:éézﬂﬁ) ) 48

(brs,1H), 191)9-97 dy = iﬁzi'lz,oll'ﬁnﬂlf(d% Wl&%ﬁ%?%l—%?lﬁ)mﬁ (1‘)1}-1)&%?98?;& 111).

7.27-7.30 (5 =7.3
and 8.4 HZ 9'71% ?HMVI% )m 5(\PE+"(1E-S) mz 507 (m+1) Exanpl e 2.8 15
Preparation of (9S)-9-et hyI 9- hydroxy-1-(3-nmethyl butyl)-1H, 12H
pyrano[3",4":6' T]indolizino[1l 2':6,5]pyrido[4,3,2-de] qui nazol i ne-10, 13(9H, 1
5H) - di one Thi s conpound was prepared from (20S)- 9-am no-7-(3-

met hyl bu4l am no) canpt ot heci n 20- acggag%ip ﬁ Ref erence Exanple 5.21 according
to a mnner anal ogous to those of e 2. 1 |n tvvo steps via conpound

[(as)rmo[zg (2) gg‘%ﬁ‘ﬁ%ﬁ%%}e‘%fg%&%hgg%déﬁxﬁw 22@{ tﬁﬂf Féﬁghr ne- 10, 13( 9H, 1

- 5H) - di one pyfiablo VR 627 indéfizino N’ ,Qmﬁ')d&flﬁﬁ Je}qmnhz&]uﬁ-l@ IB@H Bi)dioke 04 (d, J
= 6.6 Hz, 6H),1.85 (m 1H), 2.0 ﬁgl H, 2.21 (s, 3.85 (t, J =
7.6 Hz, 2H), 524(s 2H) 539(Y? ndf?ZHz 1H), 566(d i
=17.2H,1H), 7.10 (s, 1H), 7.16 (dd, j =1.5 and 7.1 H7, 111), 7.40 25 (s,
1H), 7062 (ddThlﬁcommquHﬁ%P@aﬂﬂd-&om(mﬁ) Y7argigoel@-(4 = 7.1 and 8.4 Hz, 1H);
MS (ES

(98§ 9) e':mhiél h@ﬁéo ér 2 o]l%alﬁ}p om%qx:l?é)az%ceﬁa eo{ﬁefflfﬁ_ce Example 5.2 according to a

pyr ano[ 3" mg{mnegmyax?goﬁg thosegbExample 251 @]twysﬂepb[talq@m)uaélaiw nazol i ne- 10, 13( 9H,
15H) - di one ' H NWVR (270 Mz) S (DVBO-d6) 0.87 (t, | = 7.4 Hz, 3H), 1.00 (d,
j = 5.9 Ha)(95Hp-acet- ieﬁ%ﬂr[ﬂﬁ-lﬁﬂiphmo)ethylﬁﬁ(ﬂ& 7 4 Hz, 1H),1.86 (q, J

= 7.4 H7 Qo[3’34”947ﬁmdoi|zmo[z 2276 l_ﬁzpyngo[t{?'i/ delq 006 0 0, 3 19I512H)P o/nEPOZ/ 13216

15 'HNMR (270 MHz) 8 (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 (t, ] =
5.6 Hz, 2H), 5.21 (s, 2H), 5.38 (d,J=175Hz, 1H), 5.65 (d, ] = 17.5 Hz, 1H), 7.09 (s, 1H),

7.17(dd,J=1.5and 7.3 Hz, 1H), 7.41 (s, 1H), 7.60-7.71 (m, 2H); MS (ES) m/z 544
(M™+1).

20 (b) (98)-9-ethyl-9-hydroxy-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
hydrochlozide

'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),
25 541 (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).

30




76 2H), 5.32 (s, 2H), 5.40 (s, 2H), 6.48 (s, 1H), 6.98 (dd3 0@ and 7 6
Mz, 1H), 7.17 (s, 1H), 7.46 (dd, J = 1.0 and 8.3 Hz, 9*%"?%8
7.6 and 8.3 Hz, 1H), 7.82 (s, 1H,; M5 (ES) mz 459(I\/Hr+1) Exarrple29

Pr epar aWoQ@;(;gﬁsz(QS) 2. 9-di et hyl - 9- hydr oxy- | - (3- met hyLaptyd sk 12H
pyrano[ 3", 4":6" 7" ]indol Who[ 1" 2' : 6, 5] pyri do[ 4, 3, 2- de] qui nazo?l ne-10, 13(9H, 15
H) - di one Thi s corrpound was prepared frgm (20S)- 9-am no-7-(3-

met h) | but yl am no) canpt ot heci n 20- acetate of Reference Exanple 5.21 and
triethyl 10 or t hopr opi onat e accor diEggn$le23 nanner anal ogous to those of
Exanple 2.1 in tw steps via conmpound (a). (a)

9S) - 9- acet oxy- 2, 9- no [3",4":6"' 7'
|(ndz)l | Zi n(_iu_L y AN @I@fﬂé}%oﬂofggz@&gﬂﬁ?ﬂﬁynégf i’?lrl;ieﬁﬁﬁl?) EQH 15H) - di Lne
"H NVR (2R57a0eld) 456 (: «i,ﬁlpmdoﬂ,a,zademnaw;qe-m B®OH,i5H)-dien. 6 Hz,
6H), 1. 39 15(t,1:73Hz 3H), 1.53-1.70 (m 2H),1.84 (m 1H), 2.07-2. 31
(m 2H) , 92((211 (s, §|7—|)2 @701(1(%, j5:67.3d|—|z_, 2H)1, gi—lgl (m 2H), 5.26 (s,

1H) 7, 153( s, 1%3'&%‘“&1{0&1&?3‘@&??8#8‘%?8%?@% ?#}?’@P(Egersﬂia@&ﬁlfsmsmheﬁn) 7.66
(dd, | 20-acetatclofRefierérice Ekdyple 56 aédofin ér&&%ﬁ(dﬁﬂb&)m t6 Ehose of Example

9S) - 2. 9- t hyl butyl)-1H, 12
éyr?ano[S gi%@dﬁ% %%f’ gx%c{((i‘f,zrmG é] pyr?/dz)[4 3, 2-de] qui nazol i ne- 10, 13( 9H,

15H) - di on NMR (270 MHz) S (DMBO-d6) 0.87 (t, j = 7.3 Hz, 3H),1.01(d, |
= 6.3 Hz, ?aé#ﬂﬁs’ﬂfetzs?- ‘ethyhl-propykIHAZHSH) , 1.69 (m 1H), 1.78-1.87 (m 2H),

(ngfl J2 795@04%*&” 6’3’]191?10&%0[3*‘9’:6 séé?f&%[ Wfﬁ%ﬁﬂé)‘ﬁ%:ﬁ—&@ﬁ@ﬁl%@%@ﬁ d6é392 "

1 63 (d 1H); ES) mz 487 (Mr+1). 25 30 Ma
25?)6 v 035 02?@%@%@@1@@&@ i@é@é)w@&? Iaa&iﬂzesf)f), 1@5 ﬁrbﬁa,(e;ﬁz: ﬁ?i),of d

(99)-2.9- ﬂmel by m%myﬂwm Zi‘é]ﬁ{ 9§Ht 17545 om), 5,23 (s, 2H),

pyrano[ 3" |n ol |2|no

[ 4,3, 2- de%%ﬁdnlaz t Rle. 1), 5.6% JfamfmliﬂMOE)(s,lH)?W(de 1.7and 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 Jindolizino[1’,2":6,5]pyrido[4,3,2-de] quinazoline-10,13(9H,15H)-dione
"H NMR (270 MHz) & (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, ] =

1.0 and 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-
pyra.no[B” 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 analogous to those of Example
2.1 in two steps via compound (a).

(2} (95)-9-acetoxy- 1-benzyl-9-ethyl-1H,12H-~
pyrano[3”,4”:6’7’}indolizino[1°2:6,5]pyrido[4,3,2-de] quinazoline-10,13(9H,15H)-dione




Thi s conpound was prepared from (20S)- 9-amno-7-(2 5 0
nmet hyl propyl am no) canpt ot heci n 20-acetate of Reference Exarrp eyg fg and
triethyl orthopropionate according to a nanner anal ogous to those of
Exanpl ewd dsioiseszt wo steps via conpound (a). (a)

(99) - 9- acet oxy. 2. 9- di et hyl - | - (2- met hyl prop) 1) - 1H, 12HF CHEPI/13216

pyrano[ 3", 4": 6" 7' ]indolizino[1 2':6, 5]pyrido[4,3, 2-de] qui nazol i ne- 10, 13(9H,
15H)-di one 10 111 NWR (270 MHz) s (CX(c)3) 0.96 (t, j = 7.4 Hz, 311), 1.00

E;n gt{)i) 1.37 ‘HtNMR(aommz)si(GDggjz?( gﬂim%mz& Qégﬁ?zhggﬁs% ) 2d23
= 17.0 He, 31'515& sifé)a5(1&(&1}H):i?f1 % {12 ﬂ@),éé (dfi= 172H THA05 (9 = 7. 6’ J

Hz, 1H), 7. BH), 1.92 (dd, F=1.53nd17.1 HAH ), 7389 4648, 581), 7.46 (S 180Y .66 (Ba i 114D ;. M5 (ES)

m
( 92) glg %@Pﬂ igh%')%s%% =1 bandR Sl JFOYe YES m/z 571 (M +1).
pyrano[ 3", 4" 7' ]indolizino[1l 2

6, 5] pyrﬁdo(Ph(9§J b-beudyliBiethyk-8thydexg-0HAHOH, | 5H) - di one ' H NMR (400 MHz) S

EtDNS jO iy p%?aﬁgg’sﬁf%f{‘@&z%n{l QE,?]pygdB@@znﬁie(}iﬂ#oﬂge-@%,lst@HﬁJsﬁi‘ﬁ[P 6H) , 12 26

3. 85
(d, J=7. 6Hz, 211§ NOIR (76 Milyy), (TS QH-d9)-0185. (6 iz, 714 17, SE) 21 78-1.87 (i, ), 4.951) , 6. 12 20

7oa (au, (Bt shogaE MYl 8 4 20 ), 438 ks G Babri e 201
Pr epar at i (W\d &= L0706 i1, W), 1. 140 H)) 7. ﬂ)—h%ﬂflﬂﬁﬁ)ﬂ-ﬂﬂ@ﬁ, P51.0and 8.3 Hz,
DY e 1) i Al DAOUEA B e P BN IS8 i o i L ezl | e 10, 13(9

H) - di one Thi s” conpound” Wa's
9 am no- 7- (hept yl am no) canpt ot hecin 20-acetate of Reference Exanple 5.10
according to a manner anal ogous to those of Exanple 2.1 in two steps via
conmpound (a). (a) (9S)-9-acetoxy-9-ethyl-I-heptyl-1H, 12H 30
pyrano[ 3", 4":6',7"]indolizino[l, 2Exampld 2yri do[ 4, 3, 2- de] qui nazol i ne-10, 13(9
H, 15H) - di one 30 May 2006 V\D 03/ 045952 PCT/ EP02/ 13216 -78 "H NWR (270 MHz) S

(CDC13)087 (t j Pre %g J1- 1. 26- 154(m
8H), 1.73-1.84 (m 28 oof () 30tlgd J M§P§’§Ztﬁﬂ@’lﬁgb1 5. 23
(s, 2H), pyrano[3 4 6’7 dolmno[l’.'l’ 6 5]pyndo [4,3,2-de] qumazo]me—lﬂ 13(9H, 15H)—d10ne
15 This compound was prepared from (20S)- 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-ethyl-1-phenethyl-1H,12H-
pyrano[3”,4”:6'7"lindolizino[1°2:6,5]pyrido[4,3,2-de] quinazoline-10,13(9H,15H)-dione

20 'H NMR (270 MHz) § (CDCl;) 0.97 (t, ] = 7.6 Hz, 3H), 2.10-2.32 (m, 2H), 2.22 (s,
3H), 3.08 ( t, ] = 6.6 Hz, 2H), 4.09 (t, ] = 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) (98)-9-ethyl-9-hydroxy-1-phenethyl-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 (270 MHz) § (DMSO-dq) 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, ] = 1.1 and 7.4 Hz, 1H), 7.21 (s,
1H), 7.27-7.35 (m, 5H),7.50 (dd, ] = 1.1 and 8.6 Hz, 1H), 7.59 (s, 1H), 7.64 (dd, ] = 7.4 and
8.6 Hz, 1H); MS (ES) m/z 493 (M*+1).

30




5.39(d, J=17. 2Hz, 1H), 5. 65(d, J=17. 2Hz, i H), 7. 09(s, 1H), 7. 17(dd 39 ﬁ;%fimz
1H), 7.40 (s, IH) 7.60-7.71 (m 2H) M5 (ES) n12529(|\/+r+ %%%
(9S5)-9-ethyl -1 -heptyl -9-hydroxy- 1H, 12H

pyrano[ #o edfeasesz 7' ] i ndol i zi no[ 1", 2 : 6, 5] pyrido[ 4, 3, 25 % 13216

qui nazol i ne- 10, 13(9H, 15H) - di one ' H NMR (270 M) S (e Y83 (t, g =
6.6 Hz, 3H),1.03 (t, J = 7.4 Hz, 3H),1%426 1.52 (m 8H),1.59-1.93 (m 4H),
3.78 (s, 1H), 3.82 (t, j =7.3 Hz, 2H), 5.22 (s, 2H), 5.28 (d,

J=16. 2Hz, 1H), 5. 72(d, J=16. 2Hz, 1H) , 7Edikpslel2.4=2. 0, 6. 6Hz, 111), 7. 38(s, 111), 7. 56
10 (s, 1H) 7.59-7.69 (m 2H) M5 (ES) mlz 487 (Mr+1) Exanpl e 2.12

Preparation of (98repdrftloRbE (9@{ Bﬁ%&ﬁ% 2d- 51?%@&} léfgﬁ‘i’%ﬁ(}{ 2H-

pyrano[ 3",4":6' 7 jl ndol i zi no
qui nazol i riafrﬂﬂs'[is%’ Br?eG,fmﬂdp&,%bdﬁqmdm&lp,n@(ﬁarléﬂ)a‘dum (208S) -

9- am no- 7- (et hyl am no)carrpt ot hecin 20-acetate of Reference Exanple 5.11
accor di ng t o Ehisreomsnnd nat pgpared fromi(besye9-ofinoExample 2.1 in two steps via

- 9- | -1
Compouns, iphnethmb R e O PPl TR A 2
[ 4,3, 2- demhnmemgnatm:caﬂmm 9 itatfdanalbguis to RBse dfi]:"ib&ﬁaléﬁ% Md?siegM CDC13)
0.96 (t, lorbotmd H, 2.14-2.28 (m 5H), 3.71 (s, 3H), =
THE o ﬂz( s, 2H) |

17.3 Hz, 565(dJ:173Hz 1H), 7.08 (s, |H) ' 1
dd, J = . 7.61 (dd, J =1.7, 8.6 Hz, 1H), 7.67
Edd j Yé"s?'@ aﬁ““ﬁ&”fm}h 11%@ %3,1;}'1%12&5 (ﬁm+1) (b) K

9S) - 9- et pwhm W }
(95 S 2ty oo

| 10, H NVR (270MHz) S (DMSO-4) 0.87 (t, j = 7.3
nazo |ne1 811%(1%&{2{%@%&?%‘&%3) 0sg (6 Ff)7ﬁgz,zjsﬁ)(1524(2,|-])=';5ﬂs,éﬁl'og 21 , 6.46
(s 1H) 35139531@1 2|H), 5274#%%1 Js%izﬁ ﬂs@é( n@~46593§d2 )&{3&1§omway i

7.62 (t. %9% }11
2006 VO 0258 bﬁf@é@é 1‘7E§’-HE>1H|}EI5L5€ (Q,Iﬂlmfépiﬁ)aﬂ?dn, 139,
(9S) - 9- etAwah7.9F iy GH)N6D (GRS Bvd £6 SRYIRY, 271 b = 7.3 and 8.6 Hz, 1H); MS

(ES) m/z 563 (M*+1).

15 (b) (95)-2.9-diethyl-9-hydroxy-1-phenethyl-1H,12H-
: pyrano[3”,4”:6’7’]ind01izino[l’2’:6,5]pyrido[4,3,2—de]quinazoline-iO,IS(9H,15H)-dione

"H NMR (270 MHz) & (DMSO-ds) 0.88 (t,J=7.3 Hz, 3H), 1.17 (t,] = 7.3 Hz, 3H),
1.86 (m, 2H), 2.64 (q, ] = 7.3 Hz, 2H), 3.09 (t, ] = 7.6 Hz, 2H), 4.21 (t, ] = 7.6 Hz, 2H), 5.43
(s,2H), 5.45 (s, 2H), 6.51 (s, 1H), 7.01 (dd, ) = 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’]indolizino[1’2’:6,5]pyrido[4,3,2—de]quinazo!ine-lO,lS(QH,lSH)-dione

This compound was prepared from (205)- 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)-9-acetoxy-9-ethyl-1-(3-phenylpropyl)-1H,12H-
30 pyrano[3”,4”:6’7’]indo]izino[1’2’:6,5]pyrido[4,3,2—de]quinazo]jne-10,13(9H,15H)—dione




pyrano[ 3",4":6',7"]indolizino[l,2 :6,5]pyrido[4,3,2-de] av 20
qui nazol i ne-10, 13(9H, 15H) - di one Thi s conpound was prepar ea TM(}' 8508)
9-am no-7-(2 5 met hyl propyl am no) canpt ot heci n 20- acetate of Reference
Exanpl ewb.od@4sas2cording to a manner anal ogous to thopgrpbexapprlie 2.1 in
two steps via conmpound (a). (a)

(9S) - 9-acet oxy 9-et hyl -1-(2-net hyl preﬁﬁl—) 1H, 12H

pyrano[ 3", 4" 7']indolizino[l,2 :6,5]pyrido[4,3,2-de]

qui nazol i ne- 15&&(19(—27&5&5}.)&(613(813)01%%?27—&,3\141‘22032(3@@51§¥),929@ (t, J =

T8t st ek aBatf B vl s 000 30 5%, Bban 032 L b -

Hz, 1H), 7188 HzslHXBBY (7] 17.08F, 1H),556 (d, ] 6.19.212, 111H)7,09(s,$ﬁ) (s15-A4d) , 7.63

L o

pyr ano[>3" otBzino[1',2':6, 5] pyrido[4,3,2-de]

gui nazol i ne- 10, 13(9H 15H)-dione is "H NWR (270MHz) 8 (DVsO d6) 0.87 (t, |
= 7.3 Hz, (8}098)-§le&919iﬁydrbxr1- h IHiz 1-2.00 (m 2H) 2. 01 2.18 (m
111), 3.76 i 5.40 (s, 2H), 47 (s,

111), 7. OB¥Y %‘B‘d3 4 Wkn@]ﬂ#l él%lzﬁﬁlmdowi‘,a@e]aymm -1o,zs@a,xsaa-d1qme= 1.0, 8.6
Hz, 1H), 7.64 (dd, j = 7.6, 8.6 117,1H), 7.79 (s, |H); Ms (ES) mz 445

| Eg/gl)g et20 E%Hrtﬁm(mm@msotcgpoeim 7.3 Hz, 3H), 1.85 (g, J = 7.3 Hz, 1H),
pyr ano[ 3" Péé(qﬁj %ﬁﬁzn gﬂﬁs{%,%ﬁmhwﬁzﬁmm ¢, rep§lzmabbidde- 10, 13(9

H, 15H)10d|(@M‘I)TWIB(S,CZHDP@WGBIMH) m@qaa ¢ {6 gEAL ﬁ?.hg&? 18 (m, 1H), 7.19

9- am no- 7/ ( t ot hecin -acetate ere anple 5.13
accor di n 13'5 y%ﬁ%@&‘éﬂp 1ol PH@%% &, @’Eﬁ%\@ﬂ»b—f?’ﬁndﬁﬁ% steps via
conmpound ](I-ﬁ))?SZ:%@ II@)}I\(SQEB}:Q/Z%QEKMXVIJQ et hyl -1 - hexyl 1H, 12H
pyrano[3",4":6',7']indolizino[1",2" :6,5] pyrido[4, 3, 2-de] qui nazoline-10, 13(9

H, 15H) - di one 1H NMVR (270 MHz) 8 (CDC13) 0.87-0.99 (m 6H), 1. 26-1.37 (m
414),1.49-1.61 (m 214),1.73-1.84 (m 2H), 2.11-2.29 (m 5H), 3.83 (t, | =
7.3 Hz, 2H), 5.23 (s, 214), 5.38 (d, j
=17. 2Hz, 1H), 5. 65(d, J=17. 2Hz, 1H), 7%@618{) 7.16(dd, J=1.7,7.1Hz, 1H), 7. 40 30
May 2006 WD 03/ 045952 PCT/ EP02/ 13216 - 80-

Preparation of (9)-9-ethyl-9-hydroxy-1-(3-methylbutyl)-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 (208)- 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 viz compound (a).

20 (a) (95)-9-acetoxy-9-ethyl-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

~ "HNMR (270 MHz) § (CDCl;) 0.96 (t, ] = 7.4 Hz, 3H), 1.04 (d, ] = 6.6 Hz, 6H), 1.85
(m, 1H), 2.09-2.31 (1, 2H), 2.21 (s, 3H), 3.85 (1, ] = 7.6 Hz, 2H), 5.24 (s, 2H), 5.39 (d, ] =
17.2 Hz, 1H), 5.66 (d, ] = 17.2H, 1H), 7.10 (s, 1H), 7.16 (dd, ] = 1.5 and 7.1 Hz, 1H), 7.40

25 (s, 1H),7.62 (dd,J= 1.5 and 8.4 Hz, 1H), 7.68 (dd, ] = 7.1 and 8.4 Hz, 1H); MS (ES) m/z
501 (M*+1). ,

(b} (98)-9-ethyl-9-hydroxy-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

| "H NMR (270 MHz) § (DMSO-ds) 0.87 (t, ] = 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 (t, ] = 7.3 Hz,




(s, 1H), 7.62 (dd, J = 1.7, 8.6 Hz, 111), 7.68 (dd, J f&?’ﬁ)ﬂq.% 1H);
M5 (ES) mz 515 (M++1). (b) (9S)-9-ethyl-I-hexyl-9- hydroxy
pyrano[3",4":6',7']indolizino[1,2 :6,5]pyrido[4,3,2-de]quinazoline-10, 13
(9H, 15Hyodo438525 ' H NVR (270MHz) 8 (DMSO d6) 0. 84-0. 9?1‘/&9&/%1}) 1.23-1.45
(m 611),1.68-1.96 (m 4H), 3.84-3.96 (m 2H), 5.29 15" 5. 40 (s

2H), 6.46 (s, 1H), 6.99 (dd, j = 1.0,-%6 Hz,1H), 7.18 (s, 111), 747(dd,
j =1.0, 8.6 Hz, 1H), 7.64 (dd, j = 7.6, 8.6 Hz, 1H), 7.86 (s, 111); M
(ES) m z 425D, 3R613H), 380 (xakih 48 s, 1H), Rrosiiad, 3t 100erdf7.6 Ho, 1H), 7.17 (s, 1H),

pyr anol 3+ A<l A RS BRI 160Nl S et e 50,7 1005 M a9

qui nazol i rfat Zﬁ@@+ “gpi, 15H) - di one This conpound was prepared from (20S)-

9-am no- 7- (pentyl am no)carrpt ot hecin 20-acetate of Reference Exanple 5.14
according to a manner anal ogous to those of 15 Exanple 2.1 in two steps via
conpound (a) (a) (9S)-9-acetoxy-9-ethyl-I-pentyl-1H, 12H
pyrano[8"4":6',7']indolizino[l,6 2" 36 51?%5' do[ 4, 3, 2-de] qui *+azol i ne- 10, 13(9
H 15H) - di one "H NVR (270 W) s (R 0.99 (m 6H), 1.26-1.58 (m

(S am a0 Phgarloper g %zqfll St (S sbbiagay 5 2 5%
1 7. 4785 2 indo ? -
S Sl El) 5 G Hliﬁalil?lt)w’ o 68(]?(11 \}IZ%OQ %,S@hdl_gti ?@dé]ﬁuﬂigohnz-d@%@ﬁjwﬂ) dione

E)grséng[ gt hzl il oI i zﬁﬁé%id&%m](%@] %WP’&’OH? 3,2-de]g"i nm
| gH)lolls(9mfthy§>ym§andno}¢snpﬂdﬂmmzozmmm&aema ):ng&ﬁiﬁl l(m 2 (s,
oH) . 5. 403“]%%’1%“4%%%‘%’(%% ﬁ)%g‘“'é ﬂg%gd‘&t H;'m‘: Of%ZSmP}e %o s "’“7 18 (s,

1|—|),747C‘{1m91111}i(a:)10 8.6 Hz, 7.62 (dd, j = 7.4, 8.6 Hz, 1H), 7.86
(s, 1H); M5 (ES) mz 459 (|v+++1) V\o 03/ 045952 PCT/ EP02/ 13216 -81- Exanpl e

2. 16 PEgp@D@S)-Gicétﬁx)(9§l)d1elh -1%%&1}1 b 1, Pt X -lllH 1§H(-j
rano » fals i zi yrido
gﬁl nazol |P?gati 3 Iﬂzi éﬁlﬁ%ﬂgﬂ%rfb{l,éﬁ]pyndo& > —de]qmnazohne-lo,lst 15H)-dione

'H NMR (270 MHz) § (CDCL) 0.96 (t, J = 7.4 Hz, 3H), 1.05 (d, ] = 6.6 Hz, 6H), 1.39
15 (t,J=7.3Hz, 3H), 1.53-1.70 (m, 2H), 1.84 (m, 1H), 2.07-2.31 (m, 2H), 2.21 (s, 3H), 2.70
(9, =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. 3and86Hz,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—methyibutyi)—1H,12H—
20 pyrano[3”,4”:6’7’]indolizino[1’2’:6,5]pyrido[4,3,2—de]quinazoline—lo,13(9H,15H)—dione

"H NMR (270 MHz) § (DMSO-dg) 0.87 (¢, J = 7.3 Hz, 3H), 1.01 (d, = 6.3 Hz, 6H),
1.25 (t,J = 7.1 Hz, 3H), 1.69 (m, 1H), 1.78-1.87 (m, 2H), 2.74-2.79 (m, 2H), 3.97 (m, 2H),
541 (s, 4H), 1H), 6.52 (s, 1H), 6.99 (dd, T = 1.0 and 7.6 Hz, 1H), 7.19 (s, 1H), 7.45 (dd, ] =
1.0 and 8.6 Hz, 1H), 7.63 (dd, ] = 7.6 and 8.6 Hz, 1H); MS (ES) m/z 487 (M*+1).

25




Thi s conpound was prepared from (20S)- 9-am no-7-(ethylam @8)1\§a% thedn 5
20-acetate of Reference Exanple 5.15 according to a manner “an zfogo s to
those of Exanple 2.1 in two steps via conmpound (a). (a)

(9S) - 9-woas/sys2- 1, 9- di et hyl - 1H, 12H PCT/EP02/13216

pyrano[ 3",4":6"',7']indolizino[l,2 :6,5]pyrido[4,3,2-de]quinazoline-10,13(9
H, 15H)-di one "H NWMR (270 MHz) S (CDCI370.96 (t, | 7.6 Hz, 3H), 1.49 (t,

j = 7.3 Hz, 3H), 2.11- 10 2.29 (m 5H), 3.92 (q, ] 7.3 Hz, 2H), 5.26 (s,
2H), 5.38 (d, j = 17.3 Hz, 1H), 5.BGnple2.J0=

17.3Hz, 1H), 7. 10(s, 1H), 7. 17(dd, J=1. 3, 6. 9Hz, 1H), 7. 43

(5, 140,7 G200, Irputcin (92 R0 Gt . 110 V6 (=9
M2 450 (Med) AR oboSk L, O di e oxXy-1H 128
e o Meots e g L Rl 1045 088 DR 10, 139
H. 15H) - dlone 15 HNIVR(270M-|Z) 6(DIVBOd6) 0.87 (t, J = 7.3 Hz, 3H), 1.39
(t, | = HEhis gppound v prepaed from (20§); 93nddo-#-(82 (m 2H), 5. 33 (s 2H) ,

5 41_ (S5 ﬂa:hl_)‘r%;ﬁ éﬂ@ﬁ:&y)%é]%%ctheﬁm%% ag;&%teﬁgkif%em?%p%?m%&? ’(ES) iz

417 (M++ 1)1 P]?rep@pdle eRrding to a manner analogous to those of Example 2.1 in two steps via
(9S)-9-et Béihp 7(9 oxy-I|-[2-(4-met hoxyphenyl)et hyl ]-1H, 12H
pyrano[ 3", 4": 6' {lndolizino[l 2' . 6,5] pyrido[ 4, 3, 2-de] qui nazol i ne- 10, 13(9

H, 15H) - di d,w ed from (20S)- 9-am no-7-[2-(4-
et hgyphg%jlg%)é%'ﬁﬁg%‘gﬁ:%?’fgw f_éﬂ @1 ropylls i 2y Z)f Ref er ence I[Exaﬁrpl e 5.16
accor di ngPﬁ%mi[B”,é” eatjindoligine]l 0B pyrido (1,8 05R ] QlindEsBEl 13D, 151)-810Re St eps Vi a

conpound (a).

3?2203?%‘362“‘?ﬁﬁﬁ&f@kﬁ@ﬁé@ﬁ%ﬁi@ﬁ%ﬁﬁﬁ@ SHgbFHkT Te- 10, 13(9
H, 15H) - di HaSH)H.0Mzn 12102052 31 fn, (B0 (s0319Y S(q,:f =745 24,3 % 2.12-2.30
(580, 350k k338 2 g 1 v o e bttt ™ 2
PCT/ EPO2/ I132.661z, 18}, 7%6164d, ). 3Hz,-‘11=17j,7269'(6d ﬂ*‘)aaﬁd BBI—Iz,”lH_)ZIg%S (%Eg)d&%( s, 1H),

7.05-7. 13#’%53 7.63 (dd, | = ;o 11-1 = 6.9,
8.6 H7, 1 ES) rﬂz 565 (|v+++1) (b)

(95)-9-ethyl -9-h OXY- 2- (4- met hoxyphenyl ) et hyl]-1H, 12H pyr ano
[ 3 456" (b %&p@yﬁ%@y&oxy—l—(z-methﬂpmpﬂ) 1H,12H-

26, 5ﬂy%d[ﬁ°«£ %’?jlﬁa&ﬁln%'fﬂ’ﬁ‘%%?ﬁrﬂ%[é?z- hqiikatattd:-10!19038L,15H)-dione

'H NMR (400 MHz) (Dmso-dﬁ, 99.5°C) 0.89 (t, ] = 7.6 Hz, 3H), 0.94 (d, = 6.4
Hz, 6H), 1.26 (, ] = 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 (5, 2H), 5.34 (d, ] = 16.6 Hz, 1H), 5.42 (d, T = 16.6 Hz, 1H), 6.12
20 (brs, 1H), 7.01 (d, J = 7.2 Hz, 1H), 7.22 (s, 1H), 7.48 (d, ] = 8.8 Hz, 1H), 7.64 (dd, ] = 7.2
and 8.8 Hz, 1H); MS (ES) m/z 473 (M*+1). :

Example 2.11

Preparation of (95)-9-ethyl-1-heptyi-9-hydroxy-1H,12H-
25 pyrano[3”,47:6°,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-(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 pyra.no[?:”,4”:6’,7’]indolizino[1’,2’:6,5]pyrido[4,3,2-de]quinazo]ine-lO,l3(9H,15H)-dionc




'H NMR (270MHz) S (DMSO-d6) 0.88 (t, J = 7.3 Hz, 3H) 1.77- h?%\i?g@% 42 (s,

3.04 (t, J =7.3 Hz, 2H), 3.73 (s, 3H), 4.14 (t, j = 7.3

411), 6.47 (8, 1H, 6.89 (d, J = 8.6 Hz, 2H) 697(dd j =1.0, 7.6

Hz, 1H) , wo Biush® 1H), 7.26 (d, j = 8.6 Hz, 7. 49 F/E&?‘E ;7 1.0, 8.6 Hz,
111), 7.57 (s, 1H), 7.63 (dd, j = 7.6, 8.6 H7 '111): éﬂf mz 523

(I\/Hr+1) 10 Exanple 2.18 Preparation of7§.
(99)-1-[2-(4- chI orophenyl ) et hyl ] - 9- et hyl - 9- hydr oxy- 1H, 12H pyrano

[3",4":6',7"] Hmmmomm(cﬁas)@sﬁl(t,pserslmbﬂg%g%(fi%mmaﬁg} jge 10, 13

PR L RTE Ry RN N FE T R U

accor di gg(b*ta@ (d,aﬂrnmef, 180). 650 = 22 HA0$8, Rbo GXANDY.87 fadly LA 5L Pus! eps Vi a
conpoun

(9S) - 9- ace?%’Xy | ’[15{)( 25017 b AR MS EDmE F2OMHY - 1H, 12+
pyrano[ 3", 4" ]|ndoI|Z|no 1',2" :6,5] pyrido[4, 3, 2-dej qui nazol i ne- 10, 13(9
H, | 5H) - %u&ﬁe@&)r&’mﬂ-l( M&%m& 0.97 (t, J = 7.6 Hz, 3H), 2.10-2.32

by, 5, 0P 4 g7 Bihabioly. e e &5 dl dulppolfng: 0 1?&9%15@%5 281(13)

7 09 7.15 4 8.6 Hz , 7.64 (dd, j = 2.0, 6.
1H), 7.69 E?d ﬂm(@%@)mﬁdﬂwﬂmqem m)zwset,xwmz,sxap)zs-

égrséné[gh(sﬂczﬁ%g Ibﬁé"g@{f 2 r@ﬁ%%’?@ éf%? 3 ag ?%@ﬂ?@%iwﬁ&;&s (fhe- 10, 13(9

H, 15H) - d|Bné62H5»1 Nm(u#amaﬁz,mzmwsacﬂ6)=maaﬂmﬂ),7ss(s,mm563m

177 13095(s 2 ! 4.19 (t, j = 7.4 Hz, 211),
(s (ﬁIH) %—9763(&’ 2}(1}943]@5)9@ 4§Z%W‘Zﬂ)1 0, 7.4 Hz, 1H), 7.21 (s, 111),

736 43(m 411) 750(dd j =1.0, 8.6 Hz, 1H), 756(s 1H), 7.64

(dd, | = 7.4, 8.6 Hz, 1H); M5 (ES) mz 527 (M++1). 30 30 May 2006 WO

03/ 045952 PCT/ EP02113216 -83 Exanple 2.19 Preparation of

(99)-9-ethyl-1-[2-(4-fl uoropheny| Ezdrhpte 2.1®- hydr oxy- 1H, 12H—

pyrano[3 4":6', 7' ]indolizino[

1 6, 5] pyri dof 4, Brepard@dutiof (98 bipes-kiird 3¢ Dbt ndope

pyrano[3”,4”:6’,7’}indolizino[1°,2:6,5] pyrido[4,3,2-de] quinazo]ine-10,13(9H,15H)—dione

15 This compound was prepared from (20S)- 9-apino-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’,7’]indolizino[1’,2’:6,5]pylido (4,3,2-de]quinazoline-10,13(9H,15H)-dione

20 "HNMR (270 MHz) 8 (CDCl;) 0.96 (t, ] = 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, 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-¢thyl-9-hydroxy-1-methyl-1H,12H-
25 pyrano[S”,4”:6’,7’]indo]izino[1’,2’:6,5]pyrido[4,3,2-de]qu.ina.zoli:ne—10,13(9H.15H)—di0ne

'"H NMR (270MHz) § (DMSO-dg) 0.87 (t, ] = 7.3 Hz, 3H), 1.81-1.88 (m, 2H), 3.74
(s, 3H), 5.41 (s, 2H), 5.54 (s, 2H), 6.46 (s, 1H), 6.97 (d, ] = 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).




- WO 03/ 04

Thi's compound was prepared from (20S)- 9-amino-7- [2-(4 5 3 00

fl uor ophenyl ) et hyl am no] canpt ot heci n 20-acetate of Reference arere 5.18
according to a nmanner anal ogous to those of Exanple 2.1 in two steps via
conpounwo(®)4s942a) PCT/EP02/13216
(9S)-9-acetoxy-9-ethyl-1-[2-(4-fluorophenyl)ethyl]-1H 12H
pymo[3",4":6",7 ' ]Jindolizino[l"', 2" :6,-5ppyrido [4, 3, 2-de]

qgui nazol i ne- 10, 13(9H, 15H)-dione 'H NWR (270 MHz) 8 (CDC13) 0.97 (t, |j =
7.6 Hz, 3H), 2.07-2.35 (m 5H), 3.Exgmplk213 10 = 6.6 Hz, 2H), 4.06 (t, j =

6.6Hz 2H), 5.29 (s, 2H), 5.39 (d, | = 17.2 Hz, 1H), 5.66 (d, | = 17.2
Hz, 6.92 (SPrei;h‘.BatJoﬁ oP(6SY.9-bihyl hydbiy-1 Jz-gg%éﬂgmﬁ)_magﬁ 8.2 Hz, 111),

(79239 (9dgt H@ﬁanf’ﬁ” %ﬁw@i&whﬁk’;q:?fs mﬁf’% dﬁ@%@mp_goyg&a 25H) dione

pyrano[3",4":6',7"]indalizino[l,6 2 :6,5]pyrido[4,3,2- de]qU|nazoI|ne 10, 13(9

H, 15H) - di one Thlscompqunﬂav\(asp@pm&oxa(zasn)&@mm B@-(t, j = 7.3 He,

3H), 1. b L A4.05 (t, j =
o4 L 5L kg b ot Grirttbuanigf 4 Qlogllipo 0% (L
Hz, lH) elasger@galogpyayo thpsead] zmnt@bmepsmsmr(lpqunu@), 7.60-7.68 (m

2H); M5 (ES) mlz 511 (M++1). 20 Exanpl e 2.20 Preparation of '
(9S) - 9- et(hyl(9.9)-9{a2et6ﬁy-9-leﬂgi mpﬁxgmﬂ m’;gmLiHQz}l{Lydroxy 2-met hyl - 1H, 12H

e e e

fl uorophenyl )et hyl am no] canpt ot heC| n 20-acetate of Reference Exanple 5.18
and 25 tri met HMWRTWEE}&&(@)@QW@:U&ﬁﬂ{ﬁsﬂq,npgr(dgmbggﬁgﬁ{}o t hose of

(Egg)np I91 ?e@%?rgl 6&'{)@% ch Yz 7@&%@@3588&&%@ %e"rﬁﬁ%l]— W36 - 5165 (doH-
pyrano[ 3"}417.5Hz,AH)| neois| BONeh1{dd2) = @7@%11&%74333(5,2: ¥.63 §dd J=17,

B T e e R

=6. 9Hz. 2@) 4.17(t, J=6. 9Hz, 2H) , 5. 31(s, 2H), 5. 40(d, J= 17.2 He, lH) 5. 66(d, J=
5 (95)-84thyl9 By digoxy-1Hp-mehdpropyl L BEL1CH: 6H) . 7.63 (dd. | = 1.3, 8.6

o ST A AL e

15 IH NMR (270MHz) & (DMSO-ds) 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 (s, 1H), 7.48 (dd, T = 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 (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-10,13(9H,15H)-dione

This compound was prepared from (208)- 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).

(2) (95)-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) 8 (CDCls) 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 (s, 2H), 5.38 (4, ]
30 =17.2 Hz, 1H), 5.65 (d, J = 17.2 Hz, 1H), 7.09 (s, 1H), 7.16 (dd, ] = 1.7, 7.1 Hz, 1H), 7.40




~pyrano[3",4":6',7']indolizino[l,2":6,5]pyrido[4,3,2-de] av.200
qui nazol i ne- 10, 13(9H, 15H) -di one 5 ' H NVR (270 Miz) S (cbciaf M0 |
7.4 Hz, 3H), 1.78-2.00 (m 2H), 2.18 (s, 3H), 3.02 (t, J = 7.0 Hz, 2H),

3. 74 .18 (t, f = 7.0 Hz, 2H), 5.30 (d, | = 1H . 5.3
(s, 2&05?70?3@3159%, j(= 16.5 Hz, 1H), ?96-7.20((mJ5H)",‘1:§”}:.§q§?§’(‘g, T)ll),

7.63-7.73 (m 2H); M5 (ES) mlz 525 (Mo~l). 10 Exanple 2.21 Preparation of
(9S)-9-eth I-x_?-h dr ox -I-(1-matlgfll et hyl)-1H, 12H pyrano
[3",4": 6, P {Hnde? (dd b 147:18.6 Bz 181)57.68/did o= 7.3, 86 Hz,dél); MO (RS20t b1ge- 10, 13

(9H, 15H) - diphg). This conpound was prepared from (20S)- 9-ami no-7-(1-

nmet hyl et hyl am no) canpt ot heci n 20-acetate of Reference Exanple 5.19

accordi ng &5 nnper al.oqo those of Exanple 2.1 in two steps via
conpound (@?(ﬁ{é%%g%@g'@é%‘ﬁ?@ fyl -1 - (1-met hyl et hyl ) - 1H, 12H

pyrano[ 3" ,pyramg 3‘”%”}6’,7@0&0@1@@1’,2’:6,5]pyrido[4,3,2-deg%uinazoline-IQ,IS(S‘H,lSHl_?-ﬂ.ﬁ\(}ﬁe
[1',2":6,5]pyrido[ 4,3, 2-de] qui nazol I ne-10, 13(9H, 15H) -di one ' (270

e G Slac s
b 50-7. 71(1.@: ngﬁ)m :Y;Blﬁﬁ)z; zﬁ%éé?f‘}%m%%}%ﬁ ),%%%ﬁg,.m), bodddzy=1.607.6
(9S) - 9- et %ﬁ) -’h]%/eg oxy?l 1( A Ty & Th 754 544 ) = 7.6, 8.6 Hz, 1H), 7.86 s,

pyr ano[ 3" 18; M8 (ES) pi/méisl (MfHap[ 1' |, 2' : 6, 5] pyri do[ 4, 3, 2- de]
qui nazol i ne-10, 13(9H, | 5H)-di one 'H NVMR (270MHz) 8 (DVBO-d6) 0.87 (t, |j =

7.3 Hz, 3H), 1.54 (d, j = 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), 6.48 (s, 111), 7.00 (dd, j = 1.0, 7.6 Hz,
1H), 7419 (s, 1H), 7.47 (dd, j = 1.0, 8,3 Hz, 1H), 7.64 (dd, J = 7.6, 8.3
H7, 1H), 7.99 (s, 1H: Ms (ES) Mﬁ@i\‘/ﬁﬂ). 30 May 2006 WD 03/ 045952

PCT/ EP02/ 13216 - 85 Exanpl e 2.22 Preparation of
(9S) - 1- ( 3, 3- di net hy | Bserayationaf (BShtetteyl-Ayhyrdwxy-1dntyR i, 12H-

3" Dy 13?1 IRl ARSIL 26 SToyridold 3.2-delcinggal: :
s by ot a5 I Slpidol 5.7 delguizalipe IO3ERATF)-doftoound vis
Do heetate o P BIPERRL P Bifipred om0 Smvinhey-(pealamino)amptothecin |

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).

(a) (95)-9-acetoxy-9-ethyl-1-pentyl-1H,12H-
pyra.no[3”,4”:6’,7']indolizino[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),

W 5.65(d,J=17.2Hz, 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, TH);

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

_) 'H NMR (270MHz) & (DMSO-ds) 0.85-0.92 (m, 6H), 1.35-1.38 (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=1.0,7.4

- Hz, 1H), 7.18 (s, 1H), 7.47 (dd, ] = 1.0, 8.6 Hz, 1H), 7.62 (dd,J=7.4,8.6Hz 1H),7.86 (s, -
1H); MS (ES) m/z 459 (M"+1).




manner anal ogous to those of Exanple 2.1 in two steps via S8R %%6(a) (a)
(9S)-9-acetoxy-1I- (3, 3-di met hyI butyl)-9-ethyl -1H 12H pyrano
[3",4":6",7 ' ]indolizino[l,2':6,5]pyrido[4,3, 2- de] gui nazol i ne- 10, 13(9H, 15H)

" di one 270 MHz) S (CDCL3) 0.96 (t, | = %g];(% 1(a 9H) |
1. 64- 1‘%?}5@”(210 oH), 2.09 (m 5H), 3.83 (m 2H) o i 386y 5.38 (d, |
= 17.2 He, 5.65 (d, | = 17.2 H7,_gill), 7.09 ( s, 7.15 (d, J = 7.3

Hz, 111), 7. 38 (s, 1H), 7.60-7.70 (m 2H); M5 (ES) rﬂz 515 (I\/Hr+1) (b)
(9S)-1-(3, 3-di net hyl butyl)-9-et hyIExgi1 gnexy- 1H, 12H
pyrano[ 3", 4":6", 7' ]indolizino[ 1',62':%,5]pyrido[4,3,2-de]

Gz e 10, 30H ot oHENEGR ALy 2091302 (1, 3
a m .

(m 3H), Byraro[p34™:6 ]| indelidbo{1 12 6j5]pyrie[ 43, 2ide] qitkdpzoline 10,1 §(9H, 15H) idife. 3 Hz,

114), 7.10 (dd, j =1. 8, 6 9 Hz, 114), 7.34 (s, 1H), 7.50 (s, 1H), 7.59 (dd,

) =1.8, 8 OrHicompldhn &dmfzz@) D aBinb-Atethylhbdino)BniteBkaf? 2 473

(MH+1) . Exanpl 3 Preparation o

(9S) - 9 et%ﬂﬁc"-@ . é@l ‘?&4@&’%& 1p.-accqrding i aippmser ynajogops toshese of

pyr ano[ 3"Emple 2.7in|tivo @Rbd 44 &Rlpbund (4)6, 5] pyri do[ 4, 3, 2- de] qui naznl i ne- 10, 13(9
H, 15H) - di one Thi s conpound was prepared from (20S)- 9-am no-7- (3-

met hyl but H)@g}?o tt%%grlgt &ﬁr}}g&-ﬁlcet ate of Reference Exanple 5.21 and

t et ramet hy carbonaté’according to a manner anal ogous to t hose of
Exanpl e zpnaanS’tM’,gﬂmﬂglmmm’,Zbﬁ,ﬁrhxyudd[«mde]q:a)lazohne-m 13(9H,15H)-dione
(9S) - 9- acet oxy-9- et hyl - 2- net hoxy- | - (3-net hyl butyl ) - 1H, 12H

o haso | he- 10 MARGARI Y8 (I ok QDY S0 & CaBapnomty - 74
Hz, 38, 2129080, 6H), 3.924qF =373z, B¥H) 5.26 672HB6.3¢ (d, ] 2178 Hz, TH), 5.884d,Jm  111),

i 03 0adgeie It b @l e G P16 Pmiteh 7 asttheny Sy = Lo My 2000

=17. 2Hz, IH# 18),660ddd,3 =762 Bb FIA T MS(ES) mIz4593M3+B}z, 1H) , 7. 11 (s, 1H), 7. 52
(dd, j =1.3, 8.6 Hz, 1H), 7.64 (dd, J = 7.6, 8.6 Hz, 1H; MS (ES) mz 531

C(Me+1) . ((b)(g(gﬁﬁ)‘g:@etgﬂmydgoﬂ?;ﬂ{,m; 2- met hoxy-| - (3-net hyl butyl)-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) § (DMSO-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, éﬂ), 5.33 (s, 2H), 5.41 (s, 2H), 6.46 (s, 1H), 6.99 (d,] =
7.6 Hz, 1H), 7.19 (s, 1H), 7.47 (d, ] = 7.6 Hz, 1H), 7.63 (, ] = 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"]indolizino[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-(4~
methoxyphenyl)ethylamino]camptothecin 20-acetate of Reference Example 5.16 according
25 toamanner 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’]indqlizino[1’,2’:6,5]pyrido [4,3,2-de] quinazoline—lﬂ,lS(QI—I,lSH)-dione

' NMR (270 MHz) 8 (CDCls) 0.97 (¢, J = 7.6 Hz, 3H), 2.12-2.30 (m, 5H), 3.01 (¢, ]
= 6.3 Hz, 2H), 3.78 (s, 3H), 4.04 (¢, ] = 6.3 Hz, 2H), 5.29 (s, 2H), 5.40 (d, ] = 17.2 Hz, 1H),




pyrano [3",4":6',7']indolizino [ 1',2":6,5] pyrido [4,3, 2-2 }vb'a
qui nazol i ne- 10, 13(9H, 15H)-di one 5 ' H NVR (270MHz) 8 (DVBO- § YgP0p+

7.3 Hz, 3H), 0.99 (d, | = 6.3 Hz, 6H), 1.54-1.91 (m 5H), 3.95-4.07 (m
5H), 5. 4H), 6.50 (s, 1H), 6.92 (dd, | = 1.0, 7.6 b ,7.21 (s,
oy e %00 (Bt 57 V0 Y On KRBy 10 s

(ES), Mz 489 ,(I\/Hr+1) 10 Exarrple 2.24 2reparat|on of
(9S) -2, 9-di et hyl - 9- hydr oxy- | - (3- et hyl But yl ) - 1H, 12H

pyr anof 3" 5k & 1—717]21319,(1&4)26 sﬂzo(h}zzflﬁ 6.5 (éh@% 7%0&335%%}%%3:] 63(dd. 1=

qui nazol i ne 10 ared Z’ZOS)
9- ami no- 7-%85% #‘Mgddflfsb—dﬁﬁ ﬁ&)ﬁ%ﬁﬁﬁ@ﬂﬁ m/pBE5{dEtAk e of Reference Exanpl e

5.21 and triethyl 15 orthopropionate according to a manner anal ogous to

t hose of HEhkhi?8)- E—@yl]ﬁ-hpdrbml-@-@meﬂio }:&ﬁﬁ)udwil]dm a;)H. (a)
EgS) 49 gci#?ﬁ%h %1”%2 hﬂ&oﬂgnoh’ &’36% o[EthyAe%q I%yIS?Qri—fISH) dione

[1',2':6,5] pyrido[ 4, 3, 2-de] qui nazol i ne- 10, 13(9H, 15H)-di one 'H NMR (270 MHz)

(CDC1B) 0. 9B NMR [276MPIzB5 RMSGH)) g_ss)a,xﬂysjﬂz,—amwmsas@hﬂzrzn 404 20 (t, J
7. 4 Hz 511

71 (q, P33 Cad 632 S Re ey s S a8
732 Hz 11|=|)86Hz,aﬁl)(6:97(1dd:}—1170 , 2.6z, TH)L 21 (4. 1H0,7(%7(d,2}$86Hz,1ﬂ-1X¢.g9 '8 ; hZB
o e (ﬁt E&gggﬂ(ﬁjﬁ;ﬁe %1),?5?(531 =18 8.6 F1: 01, U (Bby vz 523

S)-2 - Byl - 9- hydr oxy- | - ( 3- met hyl butyl) - I H 12H 25

rano[ 3", 4" 6 , 7' ]indolizino[l,2:6,5]pyrido[4,3,2- de]qU|nazoI|ne 10, 13(9
» 15H)1di one ' H NVR (270MHz) 8 (DMBO-d6) 0.87 (t, j = 7.1 Hz, 3H),1.01(d, ]
6.6 Hz, 6 1.25 (t, J = 7.1 Hz, 3H), 1.67-1.87 (m 5H), 2.72-2.75(m
H, 3.86-4.00 (m 21-1), 5.37 (s 2|1) 1? 41 (s, 2H), 6.49 (s, 111), 6.97
d, J =7.9 H, 111), 7.18 (s, 1 Py 2. = 7.9 Hz, 1H), 7.63 (d, j =
.9 Hz, 1H); MS (ES) m z 487 £M++1) 30 30 lvay 2006 WD 03/ 045952

CT/ EP02/ 1321 Erepapstiopof(98)- k(> (bahlmpphenybethylirScsthyl-9-hydroxy-1H,12H-

9RS) - 9- ei)ﬁﬂm[@” 36 PRtz ST (1 e sl 5B 4/3,2- Bk gtinbboline-10,13(9H, 15H) - dione

’“'U\l’“l\)ll IE’BH\II—‘I\)II o

| 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) (95)-9-acetoxy-1-[2- (4-chlorophenyl)ethyl]-9-ethyl-1H,12H-
' pyrano[S”,4”:6’,7’]indolizino[1’,2’:6,5]pyrido[4,3,2~de]quinazoline—10,13(9H,15H)-dione

"H NMR (270 MHz) 8 (CDCl;) 0.97 (t, ] = 7.6 Hz, 3H), 2.10-2.32 (m, 5H), 3.05 (t, ]
20 =6.6Hz, 2H), 4.07 (t,] = 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,]=8.6Hz,2H), 7.64 (dd, ] =2.0,6.6
Hz, 1H), 7.69 (dd, ] = 6.6, 8.3 Hz, IH); MS (ES) m/z 569 (M*+1).

(b) (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

25 - 'H NMR (270MHz) & (DMSO-ds) 0.87 (t, ] = 7.3 Hz, 3H), 1.77-1.95 (m, 2H), 3.12
(t,J=7.4 Hz, 2H), 419 (t, ] = 7.4 Hz, 2H), 5.42 (s, 4H), 6.49 (s, 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, 1H), 7.64
(dd, T = 7.4, 8.6 Hz, 1H); MS (ES) m/z 527 (M*+1). |

30




pyrano[ 3", 4":6', 7' Jindolizino[1",6 2" :6, 5] pyrido[4, 3, 2-de] qui ﬁﬁolﬂr@g 10, 13( 9
H, 15H) - di one Thi s conpound was prepared from (20RS)- 9-am A8 M3y, hy
(pent yl am no) canpt ot heci n 20- acetate of Reference Exanple 5.22 accordl ng to

a manneyo @jidbggous to those of Exanple 2.1 in two s onpound (a).
(a) (9RS) 9-acet oxy- 9- et hyl - 4-met hyl -1 - pentyl - 1 H, 12I—|—IP%Q&P6/2“§219
pyrano[3",4":6',7"']indolizino[1l", 2" :6,4l.pyrido[4,3, 2-de]

gui nazol i ne- 10, 13(9H, 15H) di one ' H NMR (270 MHz) 8 (CDC13) 0.85-1.00 (m

6H), 1.30-1.56 (m 4H), 68 1. 87 faimpldfi®H), 2.02-2.34 (m 5H), 2.45 (s,
3H, 3.82 (t, j = 7.3 he 521(s 2H) 538(dj:172Hz 1H)

5 65 (d j = 117re3arligon J@S) 97?]5 II\EL( Omr?}lm%é)fé%z]l-\%g% o;y g—’?lfﬁl = 8.7 Hz,
(9RS) 9 etmﬁwéi”bﬁ?&r,akyddmm i 6,5hvmdn[9,ﬁ,21da]qm¢zohne-1o 13(9H,15H)—d1one
pyrano[ 3",4":6', 7' Jindolizino[1",6 2":6, 5] pyrido[4,3,2-de]

qui nazol i ne- 1(1‘11&3()191713&511%@1' El@diﬁ M&M{E Y4-S (DMBO-d6) 0. 86-0. 95

)5 37 opﬁﬁw%eéf‘l‘w@awﬁe@ bR offiphicpes Bapyle s apionkon® (a, | -

8 7 Hz, 1e)manfesdhalogousto thoSe of Bxkimple B in fvoSkeph $ia coidpouddaf.ES) Nz 473
(Mr+1). 20 Exanple 2.26 Preparation of

(9S) - 9- et gyl f -

pyr ano[ 3" }M(ﬂ% St%é goéld}é-lar{gx%ﬂg&;%ﬁ%%)z&%ﬁ&i%}% 2- de] qui nazol i ne-10, 13(9
H, 15H) - di BR@934 ﬂr&;&d?han 2’;§s5e1mm®ﬂ4,$,2dnhqm3)hneg0dMMSH)(cuene

hydr oxyet hyl am no) canpt ot heci n 20-acetate of Reference Exanple 5.23

di ng t | t
compound (&, . mm??ﬁ?%?im’t@h’t PRERSIREOTRS (s ). Jp Yy ot oPe i @
pyr anof3" —@'6%2 2i),4-96d b FA.67d1. 2 ),25296{5,3}13%3%&?!:372}&5]]}%56@@]#% 10, 13( 9
'? m15E°H> ‘ ?QH“?W G/ BRI (R 60 (T S 20 42 B Ifﬁf?é%(%z"? 1, 563

d, j = 19683Hz1 MSfES)zn!zS@ﬁg( rh1)30 2H), 7.44 (s, . 7.50-7. 65 (m
2H) : 've (ES) iz 475 (M++1). 30 May 2006 V\D 01 045652 PCT/ EP02/ 13216 - 88

(b? (98)-9-ethyl-1-[2-(4-fluorophenyl)ethyl]-9-hydroxy-1H,12H-
pyrano[3”,4™:6",7’]indolizino[1°,2:6,5] pyrido[4,3,2-de]qtﬁnazoﬁne—lQ,lS(9H,15H)—dione

15 *H NMR (270 MHz) § (CDCl) 1.03 (t, J = 7.3 Hz, 3H), 1.81-1.96 (m, 2H), 3.07 (¢, ]
= 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°,7lindolizino[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-(4~
fluorophenyl)ethylamino] camptothecin 20-acetate of Reference Example 5.18 and

25 trimethy] orthoacetate 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-fluorophenyl)ethyl]-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

'H NMR (270 MHz) § (CDCls) 0.97 (t, J = 7.6 Hz, 3H), 2.10-2.32 (m, 8H), 3.00 (t, ]
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, ] =




(b) (9S)-9-ethyl-9-hydroxy-1-(2-hydroxyethyl)-1H, 12H

pyrano[ 3",4":6',7"]indolizino[l"',2":6,5]pyrido[4,3,2-de] qui”%%l%oﬂg- 10, 13(9
H, 15H) -di one 'H NWVR (270MHz) S (DVMsO-d6) 0.86 (t, j = 7.3 Hz, 3H),

1.74- 1.9 ofi@sos3H), 3.70- 3.81 (m 2H), 3.97-4.06 (m, 0,’.} 4 (t, ] =5.3
Hz, 1H), 5.32 (s, 2H), 5.41 (s, 2H), 6.49 (s, 5 1H). BH% =1.0, 7.4
Hz, 1H), 7.19 (s, IH), 7.48 (dd, j =189, 8.6 Hz, 1H), 7.64 (dd, j = 7.4,
8.6 Hz, 1H), 7.73 (s, 1H; M5 (ES) mlz 433 (I\/Hr+1). Exanpl e 2. 27 Preparation
of (9S)-91%2 Hy/11D, ﬁ9ﬂ*7d3:y(ﬂi SHR-6p dddy X yetHGI6)HZ IR TITPI(dd, F=TB8.6 Bz,

pyrano[ 3" ;& 1 ,2':16,5] pyrido[ 4,3, 2-de] qui nazol i ne- 10, 13(9
H, 15H) - di on)e’h&r(hl s]ﬂ(,:%grjrbg und s prepared from (20S)- 9-am no-7-(2-

hydr oxyet t heci 0- acet ate of Reference Exanpl e 5.23 and
trimet hyl H}Sﬁnﬁﬁﬁéaﬂ)%mpgm@ thgll - hydnover2-methvbdddatt o t hose of Exanpl e
2.11in t\/\pyrsﬁ(ﬂﬂ%’%’ &I IRASMTR 63 pyrilia[4(329-d lin ,10 13 9H,15H)-di

(9S) -9-acetoxy-9-ethyl -i-(2- hgzdroxpggt h[y 2e]r$emtnﬁzo i ( )-dione

ran03 T S T M 6 umarﬂln -10, 13(9H, 1
EIXD di ' %Mé%‘?m gg‘[“"% 1%4)(t 3]"9‘%4'_%@[3}5) 1~78r2§3’ﬂ12 , 06- 2. go
(m 5H), 36511)8502&,1 SJd)Hz,QH%%%(QiHl @18 =7‘bﬂ£;2ﬂ)%lao((mgbii@51{§ (23 5.31 (m
—1 3, 7 3“%&53%1%2 b5276F%§ 1??%114#@ 77206’711:(5%) 7345, 1D 607 - (H m(zJ 489
(Mr+1) . (4); MSSES Cmety (MOt 1)ydr oxy- | - (2- hydr oxyet hyl ) - 2- net hyl - 1H, 12H-
pyrano[ 3",4":6"',7"]indolizino[l",2" :6,5]pyrido
[ 4, 3, 2-de] qui nazol i ne- 10, 13(9H, 15H) -di one 'H NVR (270MHz) S (DVSO-d6) 0. 87
(t, J =7.3 Hz, 3H), 1.74-1.94 (m 2H) 2.80 (s, 3H), 3.68-3.82 (m 2H),
4. 04- 4018 (m 2H) 5.25 (t, J H) 5.33 (s, 2H), 5.41 (s, 25
2H), 6°49 (s, 1H), 6.96 (dd, J _Exaﬁipl B Hz, 1H), 7.19 (s, 1H), 7.45 (dd,
j =1.0, 8.6 Hz, 1H), 7.63 (dd, j = 7.6, 8.6 Hz, 1H); M5 (ES) mz 447
(M++1) . 30 May 2%9&@0@&(9&}59&3%;*@@21 -(BaikthyletiB)-DLAZE € 2. 28

ot a oDl Tl 2 R £ oA A 9B H 3 o1 15

- di one
This compound was prepared from (205)- 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).

(2) (95)-9-acetoxy-9-ethyl-1-(1-methylethyl)-1H,12H-
pyranof3”,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), 1.59-1.63 (m, 6H), 2.09-2.31
(m, 5H), 4.40-4.44 (m, 1H), 5.27 (s, 2H), 5.39 (d, ] = 17.2 Hz, 1H), 5.66 (d, ] = 17.2 Hz,
20 1H), 7.10 (s, 1H), 7.17 (dd, ] = 1.3, 6.9 Hz, 1H), 7.59-7.71 (m, 3H); MS (ES) m/z 473
(M*+1).

(b) (95)-9-ethyl-9-hydroxy-1-(1-methylethyl)- 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) & (DMSO-ds) 0.87 {t, ] = 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), 6.48 (s, 1H), 7.00 (dd, ] =
1.0, 7.6 Hz, 1H), 7.19 (s, 1H), 7.47 (dd, ] = 1.0, 8.3 Hz, 1H),764(dd,] 7.6,8.3 Hz, 1H),
7.99 (s, 1H); MS (ES) m/z 431 (M¥+1).




Thi s conpound was prepared from (20S)- 9-am no-7-(pentyl an'é@g)[[ca@ ot hecin
5 20-acetate of Reference Exanple 5.14 and trinethyl ortho A ccordi ng
to a manner anal ogous to those of Exanple 2.1 in two steps via conpound
(a). (awo(‘)g@sgg acet oxy-9-et hyl - 2-met hyl - | - pent yl - 1%&%{,‘]%52;}90

[3", , 7" jindolizinof

1 ,2 6 5] pyrido[ 4, 3, 2-dej qui nazol i neg$0Q, 13(9H, 15H) -di one ' H NVR (270MHz) 8

( CDC13) 0.94 (t, j =6.9 Hz, 3H), 0.97 (t, j = 7.3 Hz, 3H), 1.30- 10 1.56
(m 4H), 1.65-1.89 (m 2H), 2.05- Ezamplem222H), 2.21 (s, 3H), 2.49 (s, 3H),
3.79-4.01 (m 2H), 5.24 (brs, 2H), ggand566(q,1:172Hz 1H x 2),

(i) (b) (oshgeliiiol GO i3l -%ﬁﬁ%ﬁxé g@dr YA ano.

[3",4": 6 prra}ui’[ﬁdéTﬁzﬂ hIaﬂOEmyo 132’ 6@]5}]!}3%9{4, azolms-]lﬂqaiﬁ’ﬁh Jidiene10, 13
(9H, 15H) - dlone 15 'H NMR (270MHz) 6 (DMSO-d6) 0. 87 (t, j = 7.3 Hz, 3H),
0. 91 (t, j = drizpouRd Whs prefar@Dfrdm GL0S§-19-ashiro, A (36- 1. 94 (m 4H), 2.45 (d, |

(brs 18 d‘éﬂ%lbfqabﬂ’wﬁﬁ@m&? Dgcgtaie of ﬁg@fﬁﬂ%ﬁ'ﬂ&%mplf% Aot B e O

111), 7. 6@afut anjlogoustcithaseef Exdhphy2.1 inlto;stepbvig EAloutidza)d 73 (Mr+1). 20
Exanpl e 2.29 Preparation of (9S)-2,9-diet hyI 9- hydroxy-I-pentyl 1H 12H

“pyrano[ 3" . Apl 4, 3, 2- de] qui nazol i ne- 10, 13
(9H, 15H) - %a?é%_ﬁ&alethkﬁﬂ%ﬁ-@:ﬁ%ﬂbu?lr)g ar’e rom (209) -

is
9- ani no- 7PYEMENE VA ’%ﬁnﬂ]ﬁl)ﬂ@hﬂm[é’t%éé Wldg&%d@]amaﬁﬂmﬁé@,&(ﬁﬁdé%ml e 5.14

and triethyl orthopropionate according to a manner 25 anal ogous to those

of Exanple 21! t & .
(9S) - 9- acet ongg’NMR (g?)et h F fm@is)t@%@-{ ﬁn?zﬁﬁ)" SH)PLL (5, 9H), 164-175 (am,
(s

pyr andP3"2kh); 2 §H)n 3183 @ﬂ%{iﬁs ; 21D, 5B®(d: T adp2 Hy, INEPE (. A=A312 i ne- 10, 13(

JgH 15H) - dagng bjﬁ@%ﬁﬁ@%@%&ﬁﬁ%s? s, 8 (ﬁm;@ﬁgzﬁg:jgs &E%g% 0030 (Ent

20511125%@ w2H), 2.21 (s, 3H), 30 2.71 (q, j = 7.3 He, ,
381398(m 2H), 5.24 (brs, 2H), 539and566(q,1:172Hz 30 May
2006 WO ([B) (S5943,3RAmELERAOaly)IRAHyL 9-BRirdy- HLDH- 7. 10 (s, 1H), 7.13 (dd, J

K/é (()Eg;] d#gﬂng%”#’%?’ x}idajzmo[fsjz gg}pyn'&k[’tl 372-<?e§qls.mazohne- YS(éH lgﬁsj dmng' bz, 1H);

15 'H NMR (270 MHz) 8 (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=16.3 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-
Ppyrano[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 tetramethyl

25 orthocarbonate according to a manner analogous to those of Example 2.1 in two steps via
compound (a).

(@) (9S)-9-acetoxy—9-ethyl—2—methoxy-l-(3—meﬂ1y1butyl)—iH, 12H-
pyrano[3”,4™:6’,7 ’]indblizino[l’,Z’:G,S]pyrido [4,3,2-de]quinazoline-10,13(9H,15H)-dione

"H NMR (270 MHz) § (CDCls) 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), 539 (d, ]




(b) (995)-2,9-diethyl-9-hydroxy-I|-pentyl-1H, 12H
pyrano[3",4":6',7' ]indolizino[1, 2 :6,5]pyrido 30 May 2006
[ 4, 3, 2-de] qui nazol i ne- 10, 13(9H, 15H)-dione 5 'H NVR (270MHz) S ( DVBO- d6)
10.88 (twdosmsds3 Mz, 3H), 0.91 (t, | = 6.9 Hz, 3H), \]“-'i)‘ i (m 3H),
1.31-1.48 (m 4H), 1.67-1.94 (m 4H), 2.68-2.82 (m > ’,‘E?“i?léé‘?(br, 2H) ,
5.24-5.42 (m 2H), 5.42 (brs, 2H), 6.5Q (brs, 111), 6.92-7.01 (m 1H), 7.19
(d, | = 1.3 Hz, 1H), 7.41-7.49 (m 1H), 7.58-7.69 (m 1H): INS (FAB) nlz

g?ﬁ <(:| ?/2;1)7 1_71%{%&5_9@56}3,- ]3?{7'?1 H%ghﬁ,timdﬂ,fj £ PR LAY 7.11 (s, 1H), 7.52 -
pyr;no[ 3}/,(@,5)@[1%8.??#3&?]?%6@%J,=z’ﬁ.6_, %?W&'DF%K%BP’Z—%HWJTHMOI i ne-10, 13(9
H, 15H) - di one Thi s conpound was prepared from (20S)-

9- am no- 7{g){@tSrethpihbydrexypl-otetwey-1-(3 2@ tiadntd)-¢HbHRef er ence Exanpl e 5. 14
and €1 e i 00U BOM oSSR M2 AANEL kS0 BBEEAR R o5 O

Exanpl e 2 t\Wwo &t'eps via
(9S) - 9-acet oxy-9-et hyl -1 -pentyl -2-propyl -1H, 12H
byr Ano[ " , 4" - B NMR C2HRMHZb YIS0+ 0.87 Gy $ Hof3H)a).99 fs] = 63 H, 6H1),

qui nazol i _ ( - ' ). 3, 01 (m
6H) . 1. _1132% ]&]1 e ), 5 EED“%F@] 5), 5Nl %%m(iz iﬁ?‘s(%é%f ’g%%%nﬁ%z' oH), 1.86
(heat. J Hp74£1iGs 1HRA42 (4d,03= 120,86 HalHRAG2 (&, 2% 7(6 8.63H) 1H); M6 (BSp4 (t, J =
7.4 Hz, 2&9‘)489%&%@1)“1 J =7.9 Hz, 2H), 5.24 (brs, 2H), 5.39 and 5.66 (q, |
= 17.2 Hz, 1TH X 2),77.10 (s, 1H), 7.12 (dd, j = 1.2 and 7.4 Hz, 1H),
7.52-7.61 (m 111), 7.66 (t, j = 7.4 Hz, 111); M5 (ES) nmlz 543 (M++1). (b)
(9S) - 9-et hyl - 9- hydr oxy-1 - pentyl - 2- propyl - 1H, 12H

pyrano[ 3",4":6',7" ]indolizino[l,6 2 :6,5]pyrido[4,3,2-de]quinazolinell, 13(9H
, 15H) -Wi one 25 'H NMR (270MHz) S ERWEple284 0.88 (t, j = 7.4 Hz, 3H), 0.91
(t, j =7.4 H, 3H, 1.04 (t, j =7.4 Hz, 3H),1.31-1.49 (m 4H), 1.68-1.94

6H), 2.65-2 : . ] . 5.42 (s,
(23) 6 51 br , Préparetlin of95)- 39 ARetf Odiydlofly. 185 dmethylBiaty) HERI2ER ) 7_48(?d1 J

H ., 6,.97-7.05 (m 111), 7. d,. | = 4. 1H) .,
"%, v, DrpviglS g dolstpols o Tinidols 6 -de imkenfine Y1 s Hdonsi 1
(M+1). 30 May 2006 WO 03/045952 PCT/ EP02/ 13216 -91 Exanple 3.1 Preparation
of (9S) - 9- et liBHis @mippundwys [Repaydirfoony (@SR Plantinper(By| 1H, 12H
methylbutylamino)camptothecin 20-acetate of Reference Example 5.21 and triethyl
- 15 orthopropionate according to a 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, 1 2H-
pyrano[3”,4™:6,7’Jindolizino[1’,2":6,5]pyride[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 (¢, ] =
7.4 Hz, 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 (M7 +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) § (DMSO-ds) 0.87 (t, ] = 7.1 Hz, 3H), 101 (4, ] = 6.6 Hz, 6H),
-1.25(t,) = 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), 745 (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[1 2':6,5]pyrido[4,3,2-de]

qui nazol i ne- 10, 13(9H, 15H) - di one The preparation method conﬁpﬁggguwﬁ t he
following two steps via conpound (a). 5 (a)

(9S)-9- 2- acet osynet hyl - 9- ethyI-I pentyl - 1H, 12H-
pyranof%ﬁ%%&é§27_||ndoI|Z|no[1 2':6,5]pyrido[4,3,2- dEfﬂ@ﬁ%ﬂ%%flne 10, 13(9H,
15H)-dione . To a solution of (208) 9- gnlno 7- (pentyl am no) canpt ot heci n
20-acetate hydrochloride (1.61 ng, 7 mmol) of Reference Exanple 5.14 in
dry dichloronethane (120 nil) coqﬁgg' 28N ice-bath were added

acet oxyacetyl chloride (4.3 n1) and 18 d||sopropylethylan1ne (1.07 m)

successively. Afier t room

t enperat ure and liep?rpgang}g(gh Y 'FW%% Y f%%irﬂeflgyﬂ\?\gsuggded and t he

m xture \pEneft n’aetﬁ]ehdn]mﬂnowm,sjp}&mtmm-ﬂelqﬁﬁﬁzﬁide)10,13(95{,Iﬁlb)kﬂimw nmet hane
| ayer was washed with brine, dried over MgSO4 and concentrated under

reduced pressyi;ee, Rin te%'ﬂe 26d £ERi( gl_\ﬁﬁmguip %‘bﬁg[ Ry colum

chr omat ographi/ (eI acet at e/ hexane = give pure 15 product
(1. 72g,5 9dpepiylenippirptaBocinR poaate ofRefyerye Buantple 5.2 accprding e a ngpper 0. 97 (t,

= 7.5 il 2. 08-2.30 2H)
22 (s gﬁonal 2%3%%“3%11) 32@7?%?M°%°m(%m "5.04 (s, (2rrn|) 2 56

S, 2 = 17.1 Hz, 1H), 7.13 :
(1i1) 0 g‘)?%ﬁs(’gﬁ"éwﬁ’"%‘eﬁ’ﬁfh“‘éﬂ%h’ilﬂ%"’eﬁ'i’??3(1?“63 7.73 (m 2H);H)|vs (ES) (o 20
573( M++1) Pyrd[ 31,0137 Yinligiho 1’ i peidofs, 13 del quiynefing 110/13 OBUISH) -dide 1 21+
pyrano[ 3",4":6" 7' ]indolizino[1l 2 5]pyr|do[4 3, 2-de]

o0l e b ) PRIy I 8155 0. L6007

Eyr ag_oios 2HY, 202-2.34 (gl ), 2145@,3}12,3&(51@7@1&@[214) 3.A- (d,an{)msm(rm]ﬂuzp, 13E)QH,hl
- - bat

vt addeaba R oUS Ly drAs I 1o Lpa: SR AR S R B 7Ry 15, 2

hr. at robh¥&8mies ak)MS (BaYmdosis (M™™Ni). hydrochl oric acid solution (5 m) was

added dropwise to acidify the reaction mxture, and the mxture was

stirred fgy gleyg. 9[%%%2&2“1&@3@1 Xture was extracted with

di chl ororret hane” o0 | omet hane | ayer was washed with
brine, drpPEaney %@]w&gigqn@[ﬂmﬂ Evigyodaticel-defgeinprolingd 6L HAELI5I diened by

col um chr omat ogr aphy (di chl or onet hane/ met hanol = 25/1) to give pure
products (19 rigy NKRQ70Mz) SXOMESL)NRARINIR 30, FEoT1 BEF0A/ 42165193

(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, J = 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-
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 (2085)- 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[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;) 0.97 (t, ] = 7.6 Hz, 3H), 2.02-2.30 (m, 6H), 3.94-4.05
(mn, 4H), 5.21 (s, 2H), 5.35 (d, ] = 17.2 Hz, 1H), 5.63 (4, ] = 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).




-92 1H NWMR (400 MHz) S (DVsO-d6) 0.87 (t, J = 7.6 Hz, SI_D"Z_§1\/?022)§6 j =6.9
Hz, 3H), 1.32-1.45 (m 4H), 1.74-1.90 (m 4H), 4.04 (m 28,74 %3°(d, |
5.6 Hz, 2H), 536 (s, 2H), 5.41 (s, 2H), 5.79 (t, j = 5.6 H7, 1H), 6.50 (s,
1H, 7. j = 1.0 and 7.3 Hz, 1H), 7.20 (s, 1 7.50 (dd, J = 1.0
and 8. 6‘9@?’9‘%%2, 7.66 (dd, j = 7.3 and 8.6 Hz, 1H); NEVFRRIHG, 5
A89(M++1). Exanple 3.2 Preparation 0fg_

(9S) - 9- et hyl - 9- hydr oxy- 2- hydr oxynet hyff-l -(2-nmet hyl propyl)-1H, 12H

pyr anol 3(’h)498)@-&h3}1i9q¢akaxgrilngmfdgdxy&hﬁj_@Hglizglp [4, 3, 2-de] quinazoliine-10,13
(9H, 15H) - di one, 1.0.,Thi Qnpound s..prepared from (20S)- 9-amni no-7-(2-

met h) | pr%@‘iwrar%i’}ﬁ & E Q@Pm&fﬁﬁéﬁ%&éeﬁi%d‘ﬂﬂm&@e%g(Eﬂdﬁﬁl)-di@c12
according to a nanner anal ogous to those of Exanple 3.1 in two steps via
conpound ( a)'H NBR (270MHz) § (DMSO-d) 0.86 (t, ) = 7.3 Hz, 3H), 1.74-1.92 ﬁm, 2H), 3.70-

(9S) - 9- g’cglténx?_g %g{elrre%ﬁyl -9-et hyl - | - (2- met hyl propyl )~ 1H 12H

pyr ano[ 394 ’ﬁ BB 124t %ﬁﬁ%r 05-32 (s, 2H), 5.41 (s, 2H), 6.49 (s,

[4, 3, 2-dﬁi)qﬂﬂh&kbli=mﬁ;ﬂ.@m%ﬂl‘ﬂ.1ﬂ30rﬂbi,mﬁgﬂé 1 1 oNRE 21£9), Wble §4a £ CDCL3)
0.96 (t,yj o3 %, , 1. d, |..= 8. le 6H) 2.01’%1 , 2.06-2.31
(m 2H),7'42.8531%@%@?%%%@?53%#333@\467}61l-m oH). 4.66 (s, 2H), 5.08-5.18
(m 2H), 539 (d, J =17.2 Hz, 1H), 5.66 (d, j =17.2H 1H), 7.14 (s, 1H), 7.22
(dd, j = 2.1 and 6.4 Hz, 1H), 7.67-7.75 (m 211); MS (ES) mz 559 (M+1).
(b) (9S)-9-ethyl-9-hydroxy-2-hydroxynet hyl -1-(2-met hyl propyl)-1H, 12H 20
pyrano[ 3", 4":6" 7' ]indolizino[1 ZsgabpRiany i do[ 4, 3, 2- de] qui nazol i ne- 10, 13(9H,
15H)-dione 'H NMR (270 MHz) S (DVMsO-d6) 0.87 (t, j = 7.1 Hz, 3H), 0.94 (m

50 e 1+ T peon oF BT el oy o Wlrofy Py e P, °1 [y (76l

(d, 1 =pgragol¥ 4 6iF |indolisino{14a:6,F pyride] §3 Antk] qiriazbline- 0)IB(9H, 1 9)-468 M z 475
(M++1). 25 30 May 2006 WO 03/045952 PCT/ EP02/ 13216 -93 Exanple 33
Pr epar at i onThik compound was prepared from (20S)- 9-amino-

0-7-(2-
(99) - 9-et hyl - 9- hydr axy- 2- hydr oxynet hyl - | - (3-net hyl butyl)-1H, 12H pyrano
{5 47 BNl mptothéan 3 g iRstyoes Sramef Shundizmliyhe. 10, 13
(9H, 15Hprthoaemte according to a manner analogous to those of Example 2.1 in two steps via
compound (a).

15 (a) (98)~9-aoetoxy-9—ethyl—1-(2»hydroxyeﬂ1yi)-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

'H NMR (270 MHz) § (CDCl;) 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,J = 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) (95)-9-ethyl-9-hydroxy-1-(2-hydroxyethyl)-2-methyl-1H,12H-
' py_rano[3”,4”:6’,7’]indolizino[1’,2’:6,5]pyrido[4,3,2—de]quinazo]ine—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 (¢, ] = 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, ] = 1.0, 8.6 Hz, 1H),
7.63 (dd, J = 7.6, 8.6 Hz, 1H); MS (ES) m/z 447 (M'+1).




Thi s conpound was prepared from (20S)- 9-amino-7-(3 5

met hyl but yl am no) canpt ot heci n 20- acet ate of Reference Exanﬁpé\daé’.?ﬂ)ﬁ
according to a nanner anal ogous to those of Exanple 3.1 in two steps via
compou a)

(99S) - 9@(?530?%‘;(53&2 acet oxymnet hyl - 9- et hyl -1 - ( 3- net hyl buFW’?P%ﬁs?ﬁH pyr ano
[3",4":6" 7" ] |ndoI|Z|no [ 1'2':6,5 ]C%”do [4, 3, 2-de] quinazoline-10, 13
(9H,15H)-dione "H NWR (270 M—Iz) S ( 13) 0.97 (t, J = 7.6 Hz, 3H), 1.04
(d, j =6.6 H, 6H), 1.68 io (m lejz 6 (m 1H), 2.07-2.31 (m 2H),
2.22 (s, 3H), 224(s 3H) 3.84 , 4Hz 2H), 5.03 (s, 2H), 5.28

2 539d 172H 7.13 (s. 1H),
(7.ml8 l(_?jd j ( %@'9%%‘9‘}15’&2?"7 7'2"' 1&7@%158) i ?573 K

(Mr+1) . (pmsBr,496m’mddﬁnhmdz’mpﬁldu[413 Q¢ Imle-lo;ismi,ml{)bmnd )-iH 12H
pyrano [3",4":6" 7' jindolizino[1"2":6,5]pyridof4,3,2-de]

quinazol | he- 1%&2&%%&%%@4}8&&5%&&%@%07 @;&Qﬁaﬁl@ b7 (1 1
4. 42 (eF FB acemeotﬁzeferm Exagipless. sand4rmetiss] @thopeetaty aceoling thia mannes) | 6. 49 (s,

J .02 . 11), 7.50 (dd, j = 1.0
anH)d 8 & #;ﬂ%ou&toﬂlés Qf%ﬁpﬁﬁﬁﬁo%ﬂc&%oﬁﬁd& ;)I\/IS (ES)(niz 1489

VH+1 ar n of

Egs) )2 chﬁ%)'r%g@er%‘iﬂ“’%ﬂg?ﬁ “’5%’9 B%E?Ylﬂ*%?}ﬁet hyl butyl ) - 1H, 12H-

pyr ano[ 3" pyrind]374%:6 T dobtaing[1°,2:6,58pyrido{4;3, e quidadlid el 0,03 (QLEIGH)wiionk0, 13( 9H, 1
5H)-di one This conpound was prepared from (20S)- 9-am no-7-(3

chi or oacet yr TDITRNEARICHA03a % X% i il UREE 5RO s O

Exanpl® 3136 (m, 4)p]1.63-0.% (m,i28]), ZOS¥PAsi(d, 258) 2.21 @) 3H), 2.49 (s, 3H) 3.79-4.01

(99). - ScBhony 2o orars bl 2est Y Ll VLA i 2o
qui nazol |HéLIBZ-II§’d@H,ZBHM&3[iEBTmJZEﬂSK\m1)27O MHz) S (CDCI3) 0.96 (t, j = 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), (%Eg‘s/)lzpoia M}ﬁ%ﬂa@mﬁﬂﬁm 211), 5.27 (s, 30 May 2006 WO

- 03/ 045952

2H) , 5. 39(Ryramo{¥ 4 ,Timﬁolyusd{ &.:6:5pyridold, 3134l¢] quingrolina-1, 1 (9HAGHY-dlorz. 0and
6.6 Hz, 1H), 7.64-7.73 (m 2H); M5 (ES) m z 549 (M++1).

15 'H NMR (270MHz) & (DMSO-dg) 0.87 (t, ] = 7.3 Hz, 3H), 0.91 (t, ] = 7.3 Hz, 3H),
1.30-1.60 (m, 4H), 1.66-1.94 (m, 4H), 2.45 (d, ] = 2.6 Hz, 3H), 3.93 (br, 2H), 5.23-5.44 (m,
2H), 5.41 (brs, 2H), 6.50 (brs, 1H), 6.89-7.00 (m, 1H), 7.19 (d, ] = 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-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  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”,47:6’,7’]indolizino[1’,2’:6,5]pyrido[4,3,2-de] quinazoline-10,13(9H,15H)-dione

'H NMR (270MHz) 8 (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,J=7.3 Hz, 2H), 3.81-3.98 (m, 2H), 5.24 (brs, 2H), 5.39 and 5.66 (q, j=17.2Hz,




(b) (9S)-2-chl oronet hyl -9-et hyl - 9-hydroxy-1I-(3-nethyl butyl)-
pyrano[ 3",4":6" 7' ]Jindolizino[1 2" :6,5]pyrido[4,3,2-de]qui né&gﬁy#él&éo 13(9H

15H) -di one ' H NVR (270 MHz) S (DMBO-d6) 0.87 (t, j = 7.4 Hz, 3H),1.01(d, |
= 5.9 Ko oBlikes; 1.81-1.86 (m 5H), 4.04 (m 2H) 46% 41(s
411), 6507 (5. 71H), 7.06 (dd, j = 1.0 and . ‘(’EE/"Z@ED‘?S 7.55
(dd, j = 1.0 and 8.6 Hz, 1H), 7.69 (ddg.j = 7. 6 and 8.6 Hz, 1H); |vrs (ES)

mz 507 (M++1). 10 Exanple 4 Preparation of

( 9(?) |_ 2- amilHamihid (s 338] hy3 &8; hyto Qﬂd/'; A a-E]eH{)y?.Sﬂ-ﬁﬁliﬁh‘;H?}éV.%Qi(dg L BZ.gﬁi')' : gf 7]

i ndol i zi nQ e ui nazol i ne- 10, , - di one

trifl uoro%%%%%yga{@ %é%ﬁgg%kﬁ*%)mt hodqcorrpri ses of the follow ng three

steps via _conmpounds (a% and (b). 15 (a)

(9S)-9-ac d%-zzﬂ-é\eﬂﬁh @Yﬂf@m"b@ﬂl)‘%mﬂaﬁﬁet hyl - 9-et hyl -1 - pentyl - 1H, 12H
rano[ 3" A bk =10, 13(9H,

pyrano[ 3" péanéf3 4}6%91&1‘1&19 i (%é gvrﬁom@/ di g%pen a%bg%t?ﬂ%ﬁgit)o (

15H) - di oné’ To a sol ution o eC| n
20-acetate hydrochl or| de of Reference Exanple 5.14 in

dry di éhl or ot NMR27QMHp) @M&g mfgm;wyém& Bt JEGDHRPH),
di 0 15
foom t ;ﬁ%?%?l?’m“* LT T 4B b, 87) 187 Dok Gepu), TBR N0 R MY BB S0 T) &

bat h. Af t @24-648 (gl 642 G@WHérép‘@r(hxsuH@,ﬁmwémolm Mﬂfcb&ﬁllé’rH% add (2
m) was aggpd.dbhe, IHP%B%9W&H§ EMIEAS @m&;@wh di chl or onet hane

(20 m). The di chl or on®t hane l'ayer “was was Ine, dried over MpSO4
and concentrated under reduced pressure. The obtaining residue was
purified by col unm chromat ography to gl ve 25 pure product (56 ng, 89%. 'H
NVR (400 MHz) 8 (CDC13) 0.93 (t, 9 Hz, 3H), 0.97 (t, j = 7.6 Hz,
3H),1.185- 1.50 (m 4H),1.51(s, 91{5;?1-111?1683(1 80 (m 2H), 2.10-2.30 (m 2H),
2.21 (s, 311), 3.88 (t, j = 6.9 Hz, 4.33 (d, j = 4.3 Hz, 2H), 5.27
(s, 2H), 5.38 (dPrgparatidd of(95K9-ethl 9

(brs, 1H), 7. 18.4 1.3 and 7 3 @(ﬁ 1-z;:?1-ﬂ~1lrzH1H) ?3?(

rs, = . m

30 2H): V\E"“t‘!?% ‘ﬁ%ﬂé ?;5 6§1?m&9[ Twe%smt‘bb?@ﬂé‘% £13216

-95 (b)

(98) 2- ( t - butlbisycompbend wasprepajaddidny (208)- §tamihe-I-(hgniylamino)capptutidcinl H, 12H-
20-acetate of Reference Example 5.14 and trimethyl orthobutyrate according to a manner

15  analogous to those of Example 2.1 in two steps via compound (a).

(a) (95)-9-acetoxy-9-ethyl-1-pentyl-2-propyl-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 (270MHz) § (CDC5) 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),
20 264 (,]=7.4Hz, 2H), 3.96 (t, ] = 7.9 Hz, 2H), 5.24 (brs, 2H), 5.39 and 5.66 (q, ] = 17.2
Hz, 1H x 2),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) (98)-9-ethyl-9-hydroxy-1-pentyl-2-propyl-1H,12H-
pyrano{3”,4”:6’,7’Jindolizino[1’,2:6,5]pyrido[4,3,2-de] quinazoline-10,13(9H,15H)-dione

25 'HNMR (270MHz) 5 (DMSO-ds) 0.88 (t, J = 7.4 Hz, 3H), 0.91 (t, ] = 7.4 Hz, 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, 2H), 5.42 (s, 2H), 6.51 (br, 1H), 6.97-7.05 (m, 1H), 7.23 (d, ] = 4.3 Hz,
1H), 7.48 (d,] = 8.4 Hz, 1H), 7.66 {dt, ] = 1.6 and 8.4 Hz, 1H); MS (FAB) m/z 501 (M*-+1).




pyrano [3",4":6'7"] indolizino [ 1'2':6,5]pyrido [4, 3,2-d

qui nazol i ne-10, 13 (9H, 15H) -di one To a sol ution of gbhhyzoms

(9S)-9- (t- butoxycarbonylan1no)nethyl 9-ethyl -1-pen

1H, 12FLaﬁ§§ﬁ%¥?% 4":6'7'] indolizino[1'2' :86, 5]pyr|d6FKm§“%ﬁaé] qui nazol i ne
5 10, 13(9H, 15H) - dlone (56 nmg, 0.089 nngyl) in nethanol (2 m) cooled in an

I ce-bath was added anhydrous hydrazine (50 |I) and the m xture was stirred
for 1 hr. at room tenperature. Conggfpleatied hydrochloric acid solution
(0.3 nl) was added dropw se to the reaction mxture with cooling in an

| ce-bath, and Al t, J 00 rature. The
m xture was coﬁntra%gg&g)re\%gr re ﬁ'g‘r“é’é’s" tﬁsf]ﬁi(’ap?[ggllgﬁ s 10
purified bPyeedng @ﬁﬂmddm[bmﬁ,s]pmdolmmmmmmmmmnamim{)&ﬁéﬁ) to give
pure product (33 ng, 63%. IH NW (400 MHz) S (CDC13) 0.93 (t, J = 7.3 Hz,

3H), 1.00 (t ardtidimet 1.66-1. 90
(21 375 o gy et pomdpries of ctil g G sgep) v tospountf

5.14 e , 5.97 1 7.09(d, J=
1573 b %%xg@%ﬁ?xﬂ@%é&f% RO (25 i 5 seb( M) (o)
(9S) - 2- aniPHEARBHYT:ES’ @ﬂhlﬂmdl‘ﬂixﬁilpmdd[4,B.<2Fﬂe}'qmﬂdzioﬂx?d=|lq;w(9iﬂi,05H)-dwne

[3",4":6' 7' ]indolizino[1l 2':6,5]pyrido[4,3,2-de] qui nazoline-10, 13(9H, 15H)-d

i one t rifl uofoashiton oﬁGJOS)-9—ammo—7—(penty1ammo) tothecin 20-acetat;
(99S) - 2- (thyBlélI Qx) rcar bonyl am no) net h t hy I-B ydr oxy- | pentyl 1H, 12H 20

pyr ano[ 3" Mydroghiop |%@d?‘&%oﬁﬁmol)?m@ye@ﬁ?ﬁxﬁ!w{e&1$H121rﬂé]<'-hbrqmﬂmhe ne- 10, 13( 9H,
15H) - di onélzoﬁﬂ)dmgledﬂlﬂﬁﬁe mwere/mamos@ﬁ}wglcmnaétiiﬂﬂ)r&acet'C add (1 m)
m

r 0o erature.” The sol uti on was

d mixt d 1
2gncrenn . PWR@%@‘%&E&%&%‘@W& bfter fhgadditiony the mixtreeaswermeds puri fi ed
by reversmrpbmsm tﬁﬂaﬁdkﬁtﬁﬂiﬁiﬁéﬂiﬁgm (SS Mﬁd@daﬂ&%@nﬂ&@ﬂum (27

809 87 (t, ] .= 7.3 . 0.92
Eniq i i “’%‘ “%N%é%q%f&mfh’&ﬁ éw)@@at@eﬁvneww Wadleégn m oH)
4.23 (s, bife, dlﬁd@@er(MgS@th c&:céﬁ:a(teduﬁehedu&d% é.'I%'é')obtaﬂnﬂgBr j = 7.6

HY’ 1H) '%""‘5’1}“&%&@’1“ (e %‘E iﬂm(ﬂa &'@%‘%ﬁl#&aﬁ ams fe'ngmgmg (6)3;le 8?15852

PCT/ EFI@ 2/ 326 (1.728008%).

"H NMR (400 MHz) 8 (CDCl;) 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 (s, 3H), 3.86 (t, J =
7.9 Hz, 2H), 5.04 (s, 2H), 5.26 (s, 2H), 5.39 (d, ] = 17.1 Hz, 1H), 5.66 (d, ] = 17.1 Hz, 1H),

7.13(s, 1H),7.19(dd, J=2.0 and 6.6 Hz, 1H), 7.63-7.73 (m, 2H); MS (ES) m/z
20 573(M'+1).

(b) (95)-9-ethyl-9-hydroxy-2-hydroxymethyl-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

To a solution of (95)-9-acetoxy-2-acetoxymethyl-9-ethyl-i-pentyl-1H, 12H-
pyrano{3”,4”:6°7'Jindolizino[1°2"6,5]pyrido [4,3,2-de]quinazoline-10,13(9H,15H)-dione
25 (34:mg, 0.059 mmol) in methanol (3 ml) cooled in an jce-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 MgSO, and evaporated. The residue was purified by column bhromatography
(dichloromethane/methanol = 25/1) to give pure product (19 mg, 65%).




Exanpl e 5 Preparation of '
(9S) - 9- et hyl - 9- hydr oxy- 1- pent yl - 2-tri f | uor omet hyl - 1H, 12H -0 May 2006
pyrano[3",4":6',7"']indolizino[1, 2" :6,5]pyrido[4,3,2-de]quinazoline-10,13(9
H, 15H) - @i he preparation nmethod conprises of the followng two steps
Vi a corrvgggjg@ﬁ?%). 5 (a) Fetipotihis
(9S)-9-acetoxy-9-ethyl -1 -pentyl -2-trifduoronet hyl - 1H, 12H-
pyrano[3",4":6',7"'Jindolizino [1',2":6,5]pyrido[4, 3, 2-de]qui nazoline-10, 13

hydrochl or 1 06 1a e e B D O pended

hydrochl oride (116 , O érence e

' ( CF3CO)LE0- K455 omiAFT) e 50 (ool 405 (a3 288)] 44365 For 5 6 ik, ZHCE.26 6, 2

concentr at r t } _ j
s9f] (Wodnls FEycats Hi%xz,;éd(‘)ﬁ) rﬁ%f@ﬁ%@i (dRIP=183nd 0 Bt HENGI0M

n

aqueous 50% v/v sol ution Ifre nder ‘re X|n8ifor 30
min. Aft ertBel-¥MY(dddor 8 ards-p BenteTpe tdd L d.3 an §.6Hz 11d) MSEES) wécent r at ed
under g edpe@grayessure. The residue was purified by col um chromatography
on silica gel (dichlronethane/acetone = 7/1) to give pure product (109 ny,
81% . 'H NWR (400MHz) S (CDC13) 0.92 (t, j = 7.0 Hz, 311), 0.98 (t, j =7.4
Hz, 3H), 1.30- 15 1.50 (m 411),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, J = 18.2 Hz, 1H x 2), 5.39 and
5.65 (d, j = 17.4 Hz, 1H x 2), 7.1Examapledp) 7.25-7.35 (m 1H), 7.68-7.79
(m 211); M5 (ES) mz 569 (M++1). (b)
(9S) - 9- Et hiPeridrdtioniof (95)-0-erieyhd3hiydidx-2iHydexymettiyhyd(2- hgttdiropyl)- 1, 12E-
pyrano[ 3", 4" : 6'c.nl sl b0l izi nabl' 2 . 6 ridol 4, 3, 2- ' 0).i ne-10, 13(9
H, 15H) - di @ﬁé‘”ﬁ’@ 1%1(%’9@%40&1%@)21 -é?fﬂﬁ@ﬂ@%%&?fq&gi‘%ﬁ'ﬂe“&ﬂ BH, 1335 Yot
(9S)-9-acetoxy-9-ethyl-I|-pentyl-2- trifluoronethyl-1H 12H pyrano
[3", 4 106" | 7' | Thipermpound avap prepared frem£205)r 9-dumijos7-42-2-
de] qui nazgleitBs; =01 gAL I 15 M) was

S il 30 S e SR 1 polEi e

added anhydrous ‘hydrazi n ] 1 irred at

r oom t enpBRBEREREalogus fo thase of Exampled. intws sieps viaspmpounddaki t h- 10% HC
solution in MeOH at OC and stirred at room 25 tenperature for 2 h. The

m xture was (PSH*-Rewptdy-aadetogyatas]-pMetiyl-CH2 Glethylflope)-1HI@H- combi ned filtrate

cUspendedPTnRREE 57 Heao L T e el e e B LSR5t t
CH2C12. The conbined filtrate and washi ngs were concentrated under reduced

pressuise. The'HEMRI2E0 M3 5 YODCE) B:95 h)] € P4 BIA3IE)) 1050, a6y, 681), K01 i ca gel
ggl%)c O O g 5 5L B e 2. 20l 510)°3 22 0 3y, 50 512 48 (50 20 £ 16% © O
(m, 2H), 5.39 (d, ] = 17.2 Hz, 1H), 5.66 (d, ] = 17.2H, 1H), 7.14 (s, 1H), 7.22 (dd, J = 2.1
and 6.4 Hz, 1H), 7.67-7.75 (m, 2H); MS (ES) m/z 559 (M*+1). |

(b) (95)-9-¢thyl-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]quinazoline-10,13(9H,15H)-dione

"H NMR (270 MHz) § (DMSO-ds) 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 (m, 4H), 5.75 (t, ] = 5.9 Hz, 1H), 6.49 (s, 1H), 7.07
(d,]=7.9 Hz, 1H), 7.21 (s, 11]), 7.54 (d, ] = 8.6 Hz, 1H), 7.69 (dd, J = 7.9 and 8.6 Hz, 1H);
MS (ES) m/z 475 (M'+1). '

25




WD 03/ 045952 PCT/ EP02/ 13216 -97 'H NVR (270MHz) 6 ( DVBO- d6é (R&as % =
7.2 Hz, 3H x 2), 1.27-1.45 (m 4H), 1.66-1.95 (m 4H), 8 m 2H)
5.33 (br, 2H), 5.42 (s, 2H), 6.58 (br,1H), 7.19-7.28 (m IH), 7.23 (s,

1H), 7. 8% d(m 2H); M5 (ES) mz 527 (M++1). 5 Ex )& 2?Preparat|on of
(9S) - 2- ?"3’ %11’ ani no) - 9- et hyl - 9- hydr oxy- | - (2- met hyl %EE §? g 104
pyrano[3 4" 6 , 7" ]indolizino | -93.

1',2':6, 5] pyri do[4 3, 2-de] qui nazol i ne- 10, 13(9H, 15H) -di one hydrochl ori de

The preparation method conprises ofpxaf@lefsd | owi ng two steps via conmpound
(a). 10 (&)

9S) - 9- t H
13 4 o - 7o TR AL bAoA bt P 0713
(9H, 15H) - dmmo{?( @6@37] litinof 1°2% Q,Q]pmndﬁytﬁﬁmmhm}wmﬂﬁﬁbdlme
20-acetate hydrochloride (13 ng, 0.02 mml) of Reference Exanple 5.12 was

suspended in dFhs @i hﬁdi 9aa[tﬁin6£70@3ed in an ice-bath.

N, N-di i sopro et Ia 0.12 I) an sgene 15 i m nium
chlorid Eﬁﬁb Wg’vrﬂo 5?26\%?%0‘%‘&?@%0 Pge HRCEHENgTR R ur e was
stirred fmanrﬂerhmdogloﬁsﬁ@rthcbsﬁefm&iﬂe@m\@ﬁbeﬁpk #HPcon@Nhd plyper at ure then
stirred at roomtenperature for 1 day. The reaction m xture was poured

into ice- y - &;xglg td r e organic |layer was
washed wit V@ rs? ﬁ%ﬂ&%:g’%i ac %lé"emﬂaﬁgﬂ-&e& B@nﬂ_& %_ﬁnder reduced
pressure. Pyno[¥st cﬁﬂe]wbﬂxamnﬁdl ’ﬁéhﬂypdoiﬁﬁ,bde]tiymwﬂmcrﬂl&w9Hﬂﬁﬂdﬂhmgr aphy

(di chl ororret hane/ acetone = 10/1) to give S30 (8.7 ng, 70 %9 as a yellow

owder. 'H NMBq = d
ST 81(@{ NR (o) S CBRip A Lk A, 1%5?8}66%@36%% (d
=7.6 B )4, &§1m@ &H),2147-2.3. (40 20} 2.22 (s, 3H), 2.24 (s, 3H), 3.84 (t, ] = 8.4 Hz,
J=17. 2Hz, 0

754 (dd. %ﬁﬂﬁ%(ﬁ*n%%@gﬁﬁgﬁ Yot it Sts (o b= Thatn il 22 3(g
(ES) mz » 7-{Mdda)= 1.5ksyd 6.4 Hz, 1H), 764-772(m,2H),Ms(ES)nﬂz573(M++1)
(9S) - 2- (di et hyl am no) - 9- et hyl - 9- hydr oxy-1| - ( 2- net hyl propyl ) - 1H, 12H
pyrano[ 3" (8 (96)-9%@1-9&9&0@% dr anethﬁ. - B{3PMethgBLd) 3 1 2] f

n,o

~qui nazol i ne- 10 3@ hl ori.de 30 _To_a_sol uti
(9S)-9-ac é’t%?;? @Pﬁﬂﬁﬁoﬁ g 13:2-delquinwrolins-Hp LIS 5H)-dione
15 'H NMR (270 MHz) § (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 (4, ] = 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, J = 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”: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-
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).

(2) (95)-9-acetoxy-2-chloromethyl-9-ethyl-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

'H NMR (270 MHz) & (CDCl3) 0.96 (t, ] = 7.4 Hz, 3H), 1.06 (d, ] = 6.6 Hz, 6H), 1.67
30 (m, .?,H), 1.89 (m, 1H), 2.06-2.63 (m, ZH), 2.21 (s, 3H), 4. 07 (m, 2H), 444 (s, 2H),5.27(s,




1H, 12H pyrano[ 3", 4": 6", 7' ]indol i zi no[1', 2': 6, 5] pyri do [4, 3%%@] 0
qui nazol i ne 30 I\/ay 2006 WO 03/ 045952 PCT/ EP02/ 13216 -98 10 I% %H) di one

(8.7 ng, 0.023 mol) in methanol (2 m) and 1, 4-dioxane(2 m ) cooled in an
| ce- batWwowagssagdded anhydrous hydrazine (100 |). The g HJ? £3f@s warnmed to
roomtenperature and stirred for 3 hr. 10% HC1 in nmet hanol was added
dropwise to acidify the reaction m xtgyce and the m xture was stirred at
roomtenperature for 2 h. After 5 concentrated under reduced pressure, the

?bt ai n} ng 2HHs3.39d, Jwakr. bH;:,izlﬂ)aﬁism Tﬂ!’ﬁﬂ&%i)phﬂ:ﬁ(@(l;@ﬁ? wr(ﬂdg{;e %Uaﬁ@gr alohyI |
wat er / met t ct , 0 as a yell ow
powder . %&%E%%QNF@]( 5%@)@?}%&/@?@@@@ 0. Sng (t, J =7.3 Hé/

3H), 1.79-1.90 2.92 3.83 5.11 (b 2H), 5.42
_(;? 2H) @gg&(m{ﬂrg vk 9gthyl- -thirozy 1&3-meé1y§@tﬂ}t;g{,12fl 23 (srslH) K 7.41 (d,
j =83 yrailb[ls” 4’76’ gnﬁsiﬁlnd[ri’ 65]?;;1%(!4 8 2-3e]dfinat bhine- 193 3 (S5 Hidne? 88

(M++1) . Exarrp reparation

9S)-9-eth |- - -] - hyl. b h | gl 2H 1
byt kol 4 ‘3{%&%@43&9@ a5 067 6] by -4t A0 193 46 v s 6Fdme- 10, 13(9
H, 15H) - di Q!sf-l‘éh@mpmp@n@tmommwedmpguf (s589), 850 (42515, 9106 8, 72 11970 St eps

Vi a conpo

(oa) S oo stz s b DT . 11D, S8 (6 bl Pind 86 5ia LN 62614 T Tmd 8

pyr ano[ 3" F4,'11; ME(ES)W@BOZQWI ,2' 1 6,5] pyrido[ 4,3, 2-de] qui nazol i ne- 10, 13(9
H, 15H) - di one (20S)-9-am no-7-( rret hyI but yl am no) canpt ot heci n 20- acetate

hydr ochl ori de (378 20 ng, 0.67 nmol) of Reference Exanple 5.21 was
suspended in dry dichloronethane (60 nl). N, N-diisopropylethylanne (333
pl,1.91 mmol ), 4-(dinethylam no)pyridine (156 ng,1.27mol) and

1,1 -t¥i ocarbonyl diinidazol e (764Emgpled 29 mol) were added successively
and the m xture was stirred at 50C for 6 hr. The reaction m xture was
quenched wi t h Exparetien 6H28)-2-amindnietiyl-gethybs-hydokpd-psntyh 1Hi12H! or onet hane.

evapor ot edraRalEr R ARARTL e Mool Al detne Sl R | o by

col um chromat ography (di chl or onsifileeRétaceidone = 20/1) to give the product
(257.5 ng, 72 % as a yellow powder. "H NMR (400 MHz) S (DVSO d6, 120C) 0. 96

(t, | = 71 plaradibh methodRoffprisds of thd féHowing three steps via compounds (a) and (b).

15 (a) (95)-9-acetoxy-2-(t-butoxycarbonylamino)methyl-9-ethyl-1-pentyl-1H,12H-
pyrano[3”,47:6’7 |indolizino[12’:6,5]pyrido[4,3,2-de] quinazoline-10,13(9H,15H)-dione

To a solution of (98)-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, 1N 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) 8 (CDCls) 0.93 (t, ] = 6.9 Hz, 3H), 0.97 (¢, ] = 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), 4.33 (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, J=1.3 and 7.3 Hz, 1H), 7.20 (s, 1H), 7.60-7.71 (m,
- 30 2H); MS (ES) m/z 630 (M’r +1). ‘




Hz, 6H), 1.77-1.87 (m 3H), 2.13-2.21 (m 2H), 2.19 (s 3H):,70 %m 2H) ,
5.45 (s, 2H), 30 5 50 (s, 2H), 6.96 (s, 1H), 6.98 (d, j %4%209 7.50
(d, j 8.4 Hz, 7.64 (dd, j = 7.2 and84Hle)122(brslH)MS
(ES) m?vo%g’;ﬁ gyﬁl) 30 May 2006 WO 03/045952 -99 PCT/ EPO2/ 13216 (b)

(9S) - 9- et hy hydr oxy- | - (3-met hyl butyl ) - 2(3H) - t hi ox SCHEPR3$316

pyrano[ 3", 4": 6", 7' ]indolizino[1l", 6 2':86, prrldo

[ 4, 3, 2- de)qU| nazol i ne- 10, 13( 9H, 15H) d| one To a sol ution of

(995)-9-ac %7})%93} ﬂéﬂ&ﬁh&tﬁéﬂﬁ&ﬁ)ﬁ&%&' &ﬁﬁ@}!ﬂ)&:&i}d P t;ll'iﬁlﬁhsk pyrano

[3", 4" t Ql | 7 pyri‘do ui nazol i ne- 10, 13
(9H 15H) avemels5.a6y 11114?51“19[1@2653@&1 [ii,ﬁﬂrd,ﬁlwh{xes 3?9%%%‘1@@ oxane (3
m ) was added anhydrous hydrazine (250 pl). The m xture was stirred at
room t enper at Gie e sélotiorRofH(S)- %Waﬁt-bmmmhymm%ﬁ Hethylvi-pantglo aci dify

the reacti A : r.r at _rpomtenperature for 2
hr. After lgig&nceﬁr%%(ﬁgd@ﬁsn%‘;&doﬁé @@dﬁﬁ’&éﬁ?é’ 26?‘?48 gﬁ‘%l ng residue was
partitiondelHeHIsE)- dimnﬂ{ﬁ@ngrﬁaﬁmmmolhmdnmmﬁﬂ (2 beodedmnindceHtaewasnas 10

concentr at unde ced sur, The residue s purified by colum
chr omat ogf@‘gﬂf”g E'Fﬁ H‘U‘ﬁ’é‘?ﬁ"@rg /‘%’éﬁ‘f&'ﬂ’ﬁ“mwﬂ@e Al Iy atgPmi ve t he crude
product, tﬂpemmmém&dﬂoﬁtﬁummt(b@mmmad:%pwls%ttﬁ@nol (6

m ) mxed_solvent, Aff eva or at der, reduced pr.ess t he

resul ting %Ftép@i‘ﬂl#'g{:@“ €° @r‘é‘?ﬂi"'gﬁ&n §> ﬂ’g’tfﬁémﬂmt 0 give
EB(\E/BpOr od utam mﬁ?ﬁ@w@&oﬂcﬁ@h&@ﬁhd&@%ﬁ&ed p'késsdr’é' Tﬂﬂ'?es(d%@@raé\/"iz) 8

611), 1’ 5P‘f ‘?fg%%'ﬁigl C(*“QP‘%%"(‘%Y %gfz'-hhmﬁ*eﬂ?n(ﬂamﬂ}mlﬁé%) tPl;_%We EP})C 5.43 (d, J
= 16.0 H2prodii¢ﬂ)(33ﬁxg4ﬁ%)s 2H) , 6 13 (brs, 1H), 6. 96 (d, j = 8.0Hz, 111), 7 27
(s, 1H), 7.50 (d, j = 8.8 Hz, 7.64 (dd, j 80and88Hle)1224

(55 -9 et hyl - YR @‘OQ/M@F\%@O A3 A LS, .55
pyrano[ 3" 1.80 (o' 4H)] 1.5410] 9H1), 0.66-1.98 (DD BYS (AL, 398 (H§HIH), 4.27 (brd, 2H),

o~ am nor 721 Brtle oy vey LB § Do te B S HE A o 8T tcampl e 5.5

accor disng7.s BlzalH)2 3476, 1H}, 7567168 a2 ); M (BSPa/0388M&AN e 7.1 in two steps
via conpound (a).

(c) {95)-2-aminomethyl-9-ethy}-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
trifluoroacetic acid -

(95)-2-(t-Butoxycasbonylamino)methyl-9-ethyl-9-hydroxy-1-pentyl-1H,12H-

20 pyrano{3”,4:6'7’]indolizino[1°2":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 br. at room temperature. 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-d) 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, ] = 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




(a) (9S)-9-acetoxy-9-ethyl-I|-phenethyl-2(3H)-thioxo-1H, 12H a
[3",4":6' 7']indolizino[1' 2 :6,5]pyrido[4,3,2-de] 3643506
qU| nazol i ne- 10, 13(9H, 15H) -di one 'H NVR (400 MHz) S (CDC13, 99.6C) 0.99 (t,

.11-2.33 (m 2H),
2. 24(56‘35)%3"%4%5%(d J=17. 3Hz, 1H), 5. 49(d, J=17. 8Hz, 1H) , SPERERIYI3236 17 8 17 1H),
30 5.70 (d, j = 17.3 Hz, 1H), 6.81 (ddg.j = 3.3 and 5.3 Hz, 1H), 7.17 (s,
1H), 7.20-7.42 (m 5H), 7.64-7.71 (m 2H), 9.78 (brs,1H): MS (ES) mz 567
(M-+1) . 30 May 2006 WO 03/ 045952 PGRLEPR#/ 13216 -100 (b)
(9S)-9-et hyI 9- hydr oxy- 1- phenet hyl - 2( 3H) - t hi oxo- 1H, 12H

3" 4 de i ne- 10, 13
Che 150 - i onc P RRESt G0 SRS el SostuBioni i R ' 101010
3H), 1. 89 pymane3y,4™: @.ﬂﬁﬂdﬁzmp[l’z’%]ﬁ'ﬁdo[fgm-dehuﬂiaz(’lh‘ie-mlil)."(%ﬁlilﬁ-diﬁhe j = 16.6
Hz, 1H), 5.44 (d, j = 16.6 Hz, 1H), 5.56 (s, s 2H), 6.12 (brs lH), 6.99 (d,

J = 7.6Hz d, J =
5. O b T -ega}a&ﬁx Iﬁ%oci-b'@mll)_iz es?é% ﬁéfoﬂ%ﬁ%mogsé&r? v[a[fomgb'&nd (g) 8 4 I(-I7 11-1)

M5 (ES 10 P on of

(99) - 9)5E{TL"‘ZS Sg %;‘) F’YEE'A’?RHYF%E‘#@ r?‘ﬁ?%ﬁoﬁil?-é

pyr ano[ 3" pyﬂmﬂ?-” tr' g 47ﬁdniohzma{d[,2’i6 S;Iﬁyzidb[&],Mé]qdﬁiaﬁo]ﬁeaﬂ,dﬁ!(]9H,15H)-dione
gui nazol i ne- 10, 13(9H, 15H) - di one Thi s conpound was prepared from (20S)-

~ 9-anino- 7- (pqnosalﬁﬁm%gous 6lchnpBRif 00 BaR by BElRERAIBIGARIP! @ 5. 14

according to a nner an those o In two steps via

cormpound ¢-%23 qf Ryferepgs Exgmplecs W@umﬂm(%ggﬁQ@§MMHM% | H, 12H
pyr ano[ 3" fof4, mmer]twﬂmumwap&olm%ate@&h&%&@&ﬂ:&m&ﬁﬁk&t&u@aﬁfl i ne- 10, 13(9

15K, di one i N (270 8 (CDCL3) 0.99 (t, J
= apepd 2‘9“801155%7 solytigg(5p rgléaredrﬁhnzﬂi)'mdezr ¥m 2H),
2. 23 (S Iﬁﬁ)Aft@r& Zodled fd’ﬂooﬂa"ﬂlm Aathds ﬂﬁﬁnﬁéﬂvas%zenﬁa@@ﬁédéts (m 2H) ,
5 41 and 5 1 6. 71- P50 7.15 (s,

1H), 7. 57“"@/“?‘%{’{%&‘&% e feél?asﬁw?c@"@ﬁe‘%ﬁ)( cofymyn )natograp Yon sﬂlcag

9S) - 9- Et (djchlrOmbhiahicpacyton b
E)yrZano[S 4" 6' Bth ]%ol f??ﬁlgy[?%glﬂgfdgh%??%'ﬂﬁ@?)z de]

SIS REA T R R R o M RN
. 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,J=18.2 Hz, 1Hx2), 5.39 and 5.65 (d, ] = 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-trifluoromethyi-1H,12H-
pyrano[3”,4”:6,7’|indolizino[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-lO,lS(9H,15H)~dione (105 mg, 0.18 mmol) in MeOH (15 ml) was added
anhydrous hydrazine (0.29 ml, 9.00 mmol). After being stirred at room temperature for 2
hr., the mixture was acidified with 10% HCI 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 residue 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 sitica gel (dichloromethane/methanol = 40/1-

30  20/1) to give pure product (74.0 mg, 76%). |




3H),1.32-1.50 (m 4H),1.72-1.98 (m 4H), 4.63 (br, 2H), é% @%03 43 (d, j
= 16.0 Hz, IH 25 x 2), 5.44 (s, 2H), 6.00 (br,1H), 6.97 ( 0 Mpy-2066

Hz, 1H), 7.28 (s,1H), 7.49 (d, J = 7.6 Hz, 1H), 7.63 (t, j = 7.6

Hz, 1H), 1H); M5 (FAB) niz 491 (M++i). 30 May 3/ 045952

' PCT/ EPO‘%I/81%{62§65§- 101- Exanple 8.1 Preparation of PR

(9S) -9-et hyl -9-hydroxy-1-(3-net hyl butyjr.) 2- et hyl t hi o- 1H, 12H

pyrano[ 3",4": 6", 7' ]indolizino[1",62":6, 5] pyrido[4,3, 2-de]

gui Inazol i ne- P@;HHRQMMM)&W svr(@zp ahirpn 3R oh C DD, 38, of the

ol | owi ng_two i a co

(95) 5 acbBSL9S bmciEhy b3 Uy b 84 iyt o5 61 658 CrEHDRF8 2o

[3",4": 6" (uf, 1H)M2B (s 2H)07.65-2.81 &m; B1)PMBYES)IRzEF7 19€]

qui nazoll(ne 13 13((8 I-IBSH) di ngg FPMBES) a2

(9S)-9- Acet oxy 9-ethyl -1-(3-nmethyl butyl)-2(3H)-thi oxo-1H 12H

pyrano[ 3",4": 6", 7' jindolizino[1",6 2':6, 5] pyrido[4,3, 2-dej

gui nazol i ne- 10 13(9H 15H)-dione (190 ng, 0.36 nmol) of Exanple 7.1 (a) was
di ssol ved in dry dichl oronet hane (E@“Fﬂl‘)éi n a 10 seal ed tube.

N, N-di i sopropyl et hyl am ne (12411, 0.71 mol ), and nethyl iodide (222 1|,

3.57 mol )Prm:aﬁoadﬂ@d)—%—l(ldimﬂqﬂanahy)-ﬂelﬂykmhydmmu(bmadwl]gsbmﬂ)‘HﬂI%H- 50C for 2

chr. Aft 3 d

puri 11 ca Bl ohis- 7 ARAMARTE 2 ERU il BePa R Bomb Rl IELQHIBPIBE 075
the product (184 ng, 94 % as -a hydrdobloridewder. 15 'H NMR (270 MHz) 8
(CDC13) 0.96 (t, j = 7.4 Hz, 3H), 1.06 (d, | = 6.6 Hz, 6H), 1691.77(m

2H, 1.8 4. 05
s ::?) 55 gﬂ{erﬁreplﬁhon ée%d%oﬁﬁnﬁé@bf %@foﬂo@m% Lk e 5ps3z|i?9 con?po@ﬁd ia? o 1 H) 20 (9 m

s A é?%lgﬁéﬁiﬁ?,@-ﬁ;@@ﬁ%o@ghﬁ%”%%éo H@).lﬁjgﬂ_ 7.65 (dd, | =

(9S) - 9- etglyydnols" R 4, PXipddlizirid{ TRL:65}phtillof 43,24 et blisie- 10, IHHH 2 FHptioae 0
[3",4":6",7' ]indolizino [ 1',2":6,5] pyrido [4, 3, 2-de]

I (a9 fag
?S's?aéc’al;Q?o*ﬁ”%@et ; ‘?’W {@‘@E«f‘hé’?%‘%ﬁﬁﬁ%*f%fﬁ ik ipgpne s
pyr ano[ 3"mg0: qrmcng{@nyles l%wwsm in dgy, dichlenomethane (2 ml

o Ml i it ()

U

15 iminium chloride (20 mg, 0.12 mmol) were added successively and the mixture was stirred

-

- for 1hr. 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 extracted with
dichloromethane. The organic layer was washed with brine, dried over MgSO;, 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) & (CDCl5) 0.84 (m, 6H), 0.96 (t, ] = 7.4 Hz, 3H), 1.81 (m, 1H),
2.10-2.32 (m, 2H), 2.21 (s, 3H), 2.94 (s, 6H), 3.80 (d, J = 7.6 Hz, 2H), 5.01 (s, 2H), 5.40 (d,
] = 17.2 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,] = 1.0 and 8.6 Hz, 1H), 7.67 (dd, J = 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'lindolizino{1’,2:6,5]pyrido[4,3,2-de] quinazoline-10,13(9H,15H)-dione
hydrochloride

30 To a solution of (98)-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-




25 hydrazine (200 |). The m xture was stirred at roomterrpg{)g&’g,r% for 2.5
hr. 10% HC in nethanol was added dropwi se to acidify the 13998 ni xture
and the m xture was stirred at roomtenperature for 2 hr. After
concent R @Bflssefpder reduced pressure, the obtaining LespplifHes partitioned
bet ween di chl or onet haneand water. The organic | ayer was concentrat ed under
reduced pressure. The residue was purigged by col um 30 chronmat ography

(di chl or onet hane/ met hanol = 100/1) to give the product (33.2 ng, 84 % as
an orange m&(ﬁiISHBDdehg/(SZOﬁgM%&ﬂﬁ%&hﬁﬁﬂ'@&ﬁﬂiﬁdﬂ@]ﬂﬁmﬂ@?nﬂﬁ NVR (270
MHz) 8 (DMS 0,8 7.3 Hz, 3 1.02 : H26H)
1.69-1. 90 egé‘zrﬂ“ IC?gS‘gW@%J’ddS@&ﬂhYéf%h( inga (100 !513 zﬂle ‘mﬁ)me

6.51(brs, ]-tH)romﬁt eféﬂﬂ-eahdsurrelif&ﬂﬁd @Aﬁdl‘%méﬁi&nol%a@ﬁd@&l_bdmﬁ%lto 7.47 (dd,

j = 1.0 and, ) Me (ES) miz 505
(Me+1). 5 Iqa:ngglfme was stirred at room temperature for 2 h. After

(9S)-9-st h;ohce?meteﬂ )dhfﬁéi' r€ud é 016 tr&‘i’dﬂé'#\tay bﬂnﬁeﬂ b¥ 2éersed phase

ooy il chabi d%ﬂ?'@f? Fareinel ﬁﬁp&?}'ﬁ%ﬁ s PEAP A4 5 %)

(9S) - 9- acetsaystiod-mwdyd. - | - (3- met hyl butyl)- 10
2(3H) -t hi oxo-1H, 12H pyrano[3",4":6',7']indolizino[1,62":6,5]pyrido[4,3,2-

actordi ng to &t MR R MRAAEA R Urk R Sabura FP R S i e

conpound () 3H},2)92 (s, 6H), 3.83 (m, 2H), 5.11 (brs, 2H), 5.42 (s, 2H), 6.50 (brs, 1H), 6.94 (d, ] =

Engrséng[“gce’tﬁ%lﬁ)%t%g!ﬁl@e}‘ﬂy( yit Q%k@(’é?rmfé%lﬁb gt élﬁé@%éé%}‘é BiMR- 10, 13(9H,

15H) di onéES)sn/zHS&MKIZ.?O MHz) S (CDC13) 0.96 (t, j = 7.5 Hz, 3H), 1.06 (d,
j 6.6 Hz, 6H), 1.43 (t, J = 7.3 Hz, 3H),1.64-1.75 (m 2H).1.86 (m 1H),
2.03-2.34(m 2H), 2.21 (s, 3H), 322 (g, j =7.3 Hz, 2H), 4.01 (m 2H),
5.26 (s, 2H), 5.39 (d, j =17.2 Hz, 5.66 (d, j =17.2H, 1H), 7.04 (dd,
J =1.0 and 7.6 H7, 1H), 709(s @wzﬁ(dd j =1.0 and 8.6 Hz, 1H),
7.63 (dd, j = 7.6 and 8.6 Hz, ? ) mz 561- (Mr+1). 20 (b)

- (9S5)-9-ethyl -2-ethyl thio-9- hydrox -1 -(3-nethyl butyl)-1H, 12H pyrano
[3",4": 6" 7' Preparativn of (98)-9-ethyb9-hpdros)-1-(3-miethylutyl 32 3 H)¢hiox+l HAZ2B i ne- 10, 13

(9H, 15§ - ByRA6[3”,47:6,7 indolizino[I’,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) (93)-9-acetoxy-9-ethyl-1-(3—methy1buty1)72(3H)-thioxo—1H,12H-
pyrano[3”,4:6’,7’ ]indolizino[1’,2":6,5)pyrido[4,3,2-de]quinazoline-10,13(SH,15H)-dione

(208)-9-amino-7-(3-methylbutylamino)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 pl, 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 MgSQy, 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),
30 5.50 (s, 2H), 6.96 (s, 1H), 6.98 (d, ) = 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).




'H NVR (270 MHz) 8 (DMBO-d6) 0.87 (t, j

= 7.3 Hz, 1.01 9 Hz,
611), 1.36 (t, J = 7.3 Hz, 3H), 168191( 5H) | l?:|)19(qgng‘J‘?’2§02Iz
2H),4.01 (m 2H), 5.36 (s, 2H), 541(s 2H), 6.

6

50 (brs 1H), 6.95 (d, j =
7.6 Hz, 20 (s, 1H), 7.45 (d, | 8.6 Hz, 1 63 (dd, J =7.6
and 8.6 hzld}la 2 'Ms (ES) mfz 519 (M++1). 30 May 2006 9@‘1’8‘3"/26% 952
PCT/ EPO2/ 13216 -103 Exanple 9 Prepargglon of
(9S) - 2- (butyl ami no) - 9- et hyl - 9- hydr oxy-1 - (3-met hyl butyl ) - 1H, 12H pyrano

[SH 4115 H? fjb? (QS)Jgreiﬁhlgzhﬂ@oiy 11(3rlﬁeﬂ1ﬁb5ﬂyl)m(3]!{fiﬂn$}fbrﬁl 2zple] qui nazoline-10, 13
I on

1£0I | owi ngPXRT %,hét‘@%glqﬁo M‘éﬁmfar atéh?lﬁ?ﬂ”%!g)ﬂﬂ Om15ﬁ?%lgge the

- (99)-9-acetoxy--9-ethyl -1-(3-nethyl butyl)-2-nethyl sul finyl-1H, 12H -
pyrano 3", 4" /& 3 splqtiona6 (95t Droftaty-Lethgl- BT pynetyBiutyl)32(3EHlions- HAA3H: ne- 10, 13( 9

(99 5. acliel? P E P EL. 2. slopridolts o-delguinupline- LO L LED-dlone.

[3", 4" 56 (63 l]mg,ﬁdalrmmolhmqlethaqot(ﬁxﬁuanmtfdlmnf@rsl)was aflsled epliyAeors| i ne- 10, 13
9H, 15 - di
<(1I| chl or|c_)l) I onxg#&ﬂ lfi‘ﬁ"’"‘ﬂ Teﬁ‘ﬁ‘ﬁﬁtf“%g?ﬁg r‘?ﬂe 8@‘5?&“0&%%5{(]% in wat er

(0.6-m). ma'tgmoirmd adchg\dﬁ@u&‘étd’ic&ﬂfyahe r@ﬁbﬂﬁh&ﬁm&ﬁd’@ﬂuﬁ@mﬁlﬁéwﬁs dmrxedAf]Egard ]

Concentrate U er. re ssure reS| e ,\WaS uritile

col um cht8 Ef%relgfﬁf) & FERGRARE ?‘g'élé‘i) ﬁeélucg ‘is)surf’gg l(}"’em"[“%e pr oducty
(6.4 ny, p&ﬁdu%as@ﬁrtﬂxo;aedlhmeepdwﬂh&ométﬁanelalnmhﬂe( THO ot lS§er(\@BCL3) 0. 98 (1,

j = 7. 1. 1 1 9 m 3H), 2.09-231 (m
J2H), 2‘.92?“2"?%6,%%?351, é‘g‘t“é‘il’fﬁﬁj’“a?“f?ﬂ%% sphfifisly (s,H) 2H), 5. 39 Ed,
j = 17 2 ddzqmaﬂtagrylphﬂdﬁ:ﬁlomnethm&ﬂetﬁdﬂpl#wwn 1Dﬂl)(t¢$g1véliﬂi): crude Bfddaey, 1H), 7.73

J
(65 - o hol s s R onlehGrn thanel 39 ) and methanol (6150 minefsplysnt; Affer

pyrano[ 3' qvq&'o:tzﬁ:ln,gﬁiqdlemtdﬁoed presquid, 112 resiltmppyedipiaiedyas fikerdd jnylwashedbwitine- 10, 13( 9
H, 15 di

(99S) - S al:cg e t‘i%'&lh ?’%d &(%%/?%157%)3531%40%3 dﬁ‘l nyl - 1H, 12H pyrano
[3", 4 . 6' ]ImndoI|Z|no£ 1 :6,5 ] pyrido [4, 3, 2-de]

qui nabl i ne- iH R(400 MBEg) & W&(ﬂeia, P&°Q) hgP (tJ.-02.2HnsH), §.02 (4, 4= 8doxane (1.0

m ). was tirred at
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1H), 5.48 (s, 2H), 6.13 (brs, 1H), 6.96 (d, ] = 8. OHz 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[12’: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”,4”:6’7’]indolizino[1°2%:6,5]pyrido[4,3,2-de] quinazoline-10,13(9H,15H)-dione

"H NMR (400 MHz) § (CDCl5,99.6°C) 0.99 (t, ] = 7.6 Hz, 3H), 2.11-2.33 (m, 2H),
2.24 (s, 3H), 5.46 ( d, ] = 17.3 Hz, 1H), 5.49 (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 (s, 1H), 7.20-7.42 (m,
5H), 7.64-7.71 (m, 2H), 9.78 (brs, 1H); MS (ES) m/z 567 (M*+1).




25 After concentrated under reduced pressure, the obtaini n '@%ﬁ
purified by colum chromat ography (dichl oronet hane/ aceton ? to gi ve
the product (5.4 ng, 83 %9 as a yell ow powder. H NIVR (270 M—Iz) S (CDC13)
0.91-1. 2H), 1.40-1.69 (m 6H), 1.81 (m 29 (m 2H),
2.21 (s ‘%é’l(’-i?k”l‘ 49 (m 2H), 3.79 (m 2H), 434 (m 1%6’“’%"%3’6% 30 2H),

5.39 (d, J =172 Hz, 1H), 5.66 (d, J =17ApgH, 1H), 6.94 (m 1H), 7.09 (s, 1H),
7.38 (m 1H), 7.56 (m 1H); M5 (ES) mlz 572 (M++1). 30 May 2006 WO

03/ 045952 MWM @moﬁ'q‘bl:(eﬁéthyl-Z(,"H) thioxo-1H, 12H—

(95):2- (buly :'[%dtg’)qﬁluh(i?h%mf?l’g%d%p ol 4.2 4P apnsze L Laolinedpys SH R e, 20 13

(9H 15 H) d| one hydrochloride To a solution of
(9S) - 9- ac e FONYR(4DAMFAZG{DRESD- &4 90/5°C) 006 (et My BER) ).894rh, REHE3. 8 (¢,

SR oL B 0 B 2

hydrazi ie ZHOG.1P(bys, 1H)6.991fd,Jt=u7. €Hnd ) S35 (b AHA 7. 28G9 TH) rasafatry;, g4d or 2 hr.

10% HA s 1 w,.se t action
m xture a(rjl(l t gﬁm xfﬁ%&\?@g s?@ﬁze@qg?%fig ?éﬁé?ﬁ%iféﬁﬂé &%ﬁ ZAfter
concentratféd(MﬁﬁEr reduced pressure, the obtaining residue was 10 purified
by reversed phase col um chronat ography (water/nethanol = 1/0 - 1/2) to
give the product (2.8 ng, 56 % as a yellow powder. 'H NWR (270 MHiz) S
(DVBO-d6) 0.87 (t, J = 7.4 Hz, 3H), 094(t j = 7.3 Hz, 311), 0.97 (d, j
= 6.3Hz, 611),1.29-1.45 (m 2H), 1 gg(m 4H), 1.72-1.92 (m 3H),
111), 671 (40, 4 =10 (m 29, S3% " oh, T2 (m 2.
: = an : : : m

7.51 (&%, j Pl @Paﬁﬂ°%°ﬁ9§k9'ﬁﬂﬁﬂ'9'h@mwm2 é th-(OW'Iu'LIZﬂ‘Ie fol I ow ng
Exanpl es 'ﬂgrfdﬁ%[ﬂ”%"%’mﬂ:ﬂ@&% ”9%1}’9‘5&3?5%“88“& %9@; 35H %ﬂgycl iC

conmpound O he present i nvent’ on roxy-1-pentyl 20
1H, 12H pyr ano 6' L7 ]I ndoI | no, 5 ri 4, 3, 2-de]
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20-acetate of Reference Example 5.14 accordmg to a manner analogous to those of

Example 7.1 in two steps via compound (a).

15 (a) (95)-9-Acetoxy~9—ethyl—l-pentyl-Z(SH)fthioxo-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 (270MHz) 8 (CDCl5) 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} (98)-9-Ethy}-9-hydroxy-1-pentyl-2(3H)-thioxo-1H,12H-
~ pyrano[3”,4™:6’,7 Jindolizino{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 (t, ] = 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,J=16.0Hz, 1H
25 x2),544 (s, 2H), 6.00 (br, 1H), 6.97 (d,] = 7.6 Hz, 1H), 7.28 (s, 1H), 749 (d, ] = 7.6 Hz,
1H), 7.63 (t,] = 7.6 Hz, 1H), 1.1 (brs, 1H); MS (FAB) m/z 491 (M +1).




Exarrple A: Tablet forrmulation The follow ng tablets mayberrg{)gf r g by
conventional methods: |ngredientng/tablet Conpound of for 12’?) 95100
anhydrous | act 0sel038335 croscarnel | 0se668 povi done K30556 magnesi um

st ear at al wei ght 120120150 30 May 2006 WO 03/ /| EP02/ 13216
-105 Ex‘gér%%m-ggz Capsul e formul ation Interlocking gel gﬁé@é{é&rl es each

containing the follow ng ingredientsjpgte nanufactured in a known manner:

| ngr edi ent ng/ capsul e Conpound of formula (1)525100 anhydrous | act 0sel038335
croscarnel | o0se668 povi done K30556 p¥mgpR3ilum stearatelll Tot al

wei ght 120120150 5 Exarrpl e C Injection solution The follow ng sol ution
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yrano[3”,4” 6' 7’]1ndohzmo[1 ,2:6,5]pyzido[4,3,2-de] qmnazohne-10,13(9H,15 )-dione
The preparation method comprises of the following two steps via compound (a).

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

(95)-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
(190 mg, 0.36 mmol) of Example 7.1 (a) was dissolved in dry dichloromethane (10 ml} in a

10 sealed tube. N,N-diisopropylethylamine (124 pl, 0.71 mmol), and methyl iodide (222 yl,
3.57 mmol) were added successively and the mixture was stirred at 50°C for 2 hr. After
concentrated under reduced pressure, the residue obtained was purified by column
chromatography (dichloromethanefacetone = 20/1) to give the product (184 mg, 94 %) as
a yellow powder.

15 "H NMR (270 MHz) § (CDCls) 0.96 (1, J = 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, J = 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 (ES) m/z 547
(M'+1).

20 (b) (95)-9-ethyl-9-hydroxy-1-(3-methylbutyl)-2-methylthio-1H,12H-
pyrano([3”,4”: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-
. pﬁano[S”,4”: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 methanol (2 ml) and 1,4-dioxane (2 mi) 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.




Waterg.s. mi 10 30 May 2006 WD 03/ 045952 PCT/ EPO2/ 13216 198@@(0%% 1. A
hexacydi ¢ conpound of fornmula [1], / Z 5 [1] wherein Z is-~: =X)-N(R) -
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substi t ut elgrg\?\n&?ﬁ%%Hggzog%ilrﬁgzﬁf?gﬁg%’ileslqa% epen g@%&i@b@g—ﬁ;@%@om t he
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optionad |y substituted with one to three noieties independently sel ected
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all cylamno or di-(Cl-C5) alkylampg R3xand R4 are independently hydrogen,
hal ogen or (O -C5). alkyl; Xis oxygel? of sulfur; 25 and pharnmaceutically
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conf i gur atpysino[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 (95)-9-acetoxy-9-ethyl-1-(3-methylbutyl)-
10 2(3H)-thioxo-1H,12H-pyra.uo[3”,4”:6’,7’}indoﬁzino[1’,2’:6,5]pyrido[4,3,2-
de]quinazoline-10,13(9H,15H)-dione of Example 7.1 (a) and ethyl iodide according to a
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) & (CDCl3) 0.96 (t, ] = 7.5 Hz, 3H), 1.06 (d, ] = 6.6 Hz, 6H), 1.43 (¢, ]
= 7.3 Hz, 3H), 1.64-1.75 (m, 2H), 1.86 (m, 1H), 2.03-2.34 (m, 2H), 2.21 (5, 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 (dd, ] = 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”:6’7’Jindolizino[1°2’:6,5]pyrido{4,3,2-de] quinazoline-10,13(9H,15H)-dione

*H NMR (270 MHz) 8 (DMSO-d¢) 0.87 (t, ] = 7.3 Hz, 3H), 1.01 (d, J = 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), 5.41 (s, 2H), 6.50 (brs, 1H), 6.95 (d, ] = 7.6 Hz, 1H), 7.20 (s, 1H), 7.45 (d,] = 8.6 Hz,
25 1H),7.63 (dd, ] = 7.6 and 8.6 Hz, IH); MS (ES) m/z 519 (M™+1).




30 May 2006 WD 03/045952 PCT/ EP02/13216 -107 3. The corrpousﬁ@ac A gl ng to
claim1l or 2 which are represented by formula [ IA], where <9 ygen and
R, R3 and R4 are as defined in claim1 and phar maceut i cal | y acceptable

. salts tyar 4. The conpound according to claim3 R is
hydrogeﬂgog}?&?% C8) al kyl optionally substituted w F%%ﬁ%ﬁﬁt hr ee

noi eti es i ndependently selected framgghe group consisting of (C-C3)

al koxy, hydroxy, halogen, am no, nono-(C -C3) alkylamno, di-(d-C3)

al kyl am no, (C3-C7) cycloal kyl, a Egaditerocyclic ring and aryl in which
the aryl ring is optionally substituted with one to three noieties

al ogen: ant Baans 3‘?3)3"@%#‘43’?395'9%&%@g?ﬁg"c"%%m%%"éﬁ%@j LR O i 4,
wher ei n FPYTW[Q”G% féﬁ)]méplvegm[ &séﬁiﬂmdgw,}dﬁgmng@hm—miw(9H,15 -dione

het er ocycl e-(C -C8) al kyl, al koxy%mg%hﬁrge C8) al kyl or hal ogenphenyl (C -
C8) al kyL 6. The corrpound accordl n ailm5, wherein R is nethyl, ethyl,

> gg%et“ﬂ&ﬂ ‘FP ooy %ﬁ‘ “Jsék%%ﬂl}‘w hél est?'?%‘lé’%ﬂ n@*t yﬂﬁ@)hyl butyl ,

nhet |, n-octyl, benz henet hyl , 2- drrethlamnoethl
2- (4pm>;r ;(h)c>(19$}19r¥eqt¢m9-etgﬂ(1dﬁ3nectgyﬂbatﬂh%mﬂvb§dﬁlnﬂzlﬂ %3&11 di n) 2- yl>/) ethyl,

2- (pyri digdradoyd”) @td"y’:]]mdauin%y &Eﬁﬁﬁﬁg{}@@}q aqum#ﬁhge {drAoigsapasay ) et hyl

2-(4-flu ophenyl )et yl e conpound according to
any of ol sl 3 Lp & Seleci e, Mrom | he aroup consisti pa. 25,ol,130 My 2006
pyrano|37,4”:6’,7’ Jindolizinof1’,2:6,5] pyrido[4,3,2-de] quinazoline-10,13(9H,15H)-dicne
10 (13.4 mg, 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) § (CDCls) 0.98 (¢, ] = 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, ] = 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 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-methylsulfinyl-1H,12H-

pyrano[3”,4”:6°,7'Jindolizino[1,2:6,5] pyrido[4,3,2-de]quinazoline-10,13(9H,15H)-dione
(6.4 mg, 0.01 mmol) 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) § (CDCls) 0.91-1.06 (m, 12H), 1.40-1.69 (m, 6EL), 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) m/z 572 (M*+1). |




(9S)-1-butyl -9-ethyl-9- hydroxy 1H, 12H a)pyrano [ 3", 4" indolizino [
1',2':6, 5] pyrido [4,3,2-de] quinazoline- 2,10, 13(3H 9H 1§p‘)1\JIat r%ogﬁe 5b)
(9S)-9-ethyl -9-hydroxy-1-[2-(4- m)rphol i no) et hyI] 1H, 12H

pyrano[ &b 08lbasesz, 7' jindolizino[1',2':6, 5] pyrido[4,3, 2pgekpsiRagol i ne-

2,10, 13(3H, 9H, 15H)-tri one hydrochlorlde

(98) 1-[3- (d| rret hyl am no) propyl ] - 9- etlt@él 9- hydroxy 1H, 12H
c)pyrano[3",4":6"', 7' ]indolizino[l", 2 :6,5]pyrido[4,3,2-dej quinazoline-

2,10, 13( 3K 9H%Bﬂi)(bwlam)mhﬂaﬂhmmd-(31:@6;1y1buqr1) 1H,12H-

(9" 3625?&“%;5?% T i A e LR i L e PN

(98) 9- eth orjdR oxy- | - [2 (pyrldln 2- yI)ethyI] 1H, 12H 15e) pyrano |
3",4":6',7 ] |ndoI|2|no ,2':16, 5 ] pyrldo [ 4, 3, 2-de] quinazoli ne-
2, 10 13( 3H 9I—11‘d.5hﬂuﬂolhlcﬁ('ﬂsbvﬁch’ca6 -% o—9—eth 1-1- (S-me butyl) -1H,12H-

(00 i o e b A 127 |
(98) 9- et hsy4 gmciﬁﬁzsmﬁmeﬂﬁwlz&gv&a%'aﬁdedanh droushgdrazme](mOpl ). The

pyr ano[ 3" 7' ]1indolizino[l l[ gui nazol i ne-
2.10, 13 (Blﬂitgl]qﬂfgs qdrartm@temperature for2hr 10% HCI solution in methanol was

(9S) - 9- etm&edar W%&ﬁ&f{&&&mﬁbh%&nﬁe 54 3% f’k‘i’qu. rlamsﬂa,))mpyrano

[3",4":6',7"]in oI|2|no 5]pyr| zol i ne-
i)2,10, 13 f(—‘mne@wrg uced pressure, the obtaining residue was

(9S)- &oetlbmiﬁeab?y Hase(o%hﬂﬁ?éh‘f&ﬁét@é%gﬁ (;U"tel- anol- 1/0 - 1/2) to give

pyr ano[ 3 i ndgl | zi no o0 [4, 3, 2-de] qU|nazoI|ne-

2, 10, 13(3f|1—‘|“'9ﬁ’dﬂ!§+ﬁ?]8 3(139@} ov ROWGEL. 9- hydroxy | - (2- met hyl propyl ) - 1H, 12H
30])pyrano [3",4":6 7 ] indolizino [ 1',2':6, 5] pyrido [4, 3, 2-de]

qui nazol i ne- IHNMRIQK@M'BMBI@)@@?(U 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, J = 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”,47:6’,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 1
Total weight 120 120 150




k) (9S)-9-ethyl-I-hexyl-9-hydroxy-1H, 12H pyrano [3", 4": 6’ &91\% iz{éﬂglizi no |
1',2':6, 5] pyrido [4, 3, 2-de]quinazoline- 2,10, 13(3H 9H 15Ry M¥Pi ;30 May
2006 WO 03/ 045952 PCT/ EP02/ 13216 -109 1)

(99) - 9- wtohuloss9shydr oxy- | - pentyl - 1H, 12H pyrano[ 3", 4" P?Eﬁg‘n}lbﬂgjo' i zi no [
1',2':6,5] pyrido[ 4,3, 2-de] qui nazoline 2,10, 13 (3H 9H trione,

(98) 9 et hyl - 9- hydr oxy- | -[ 2- (4- net hoxmhenyl)et hyl ]-1H, 12H
pyrano[3",4":6',7']indolizino[1,2" :6,5]pyrido[4,3,2- de]qU|nazoI|ne-

2,10, 13 (3H 9H 15H) trione; n) (98) 1- benzyl - 9- et hyl - 9- hydr oxy- | H, 12H-
pyrano [ 3",4":6',7" ] indolizino [ 1',2':6,5 ] pyrido [4,3,2-de] quip

azol ine- 2,10, 13(3H, 9H, 15H) -HExhin p_g,%@_.fonmﬂaﬁm

(9S)-9-et hyI 9- hydr oxy- I-(3 met hyl buty pyrano .

[3",4":6", ]In'i’rQ‘% 55%)5 ui nazol i ne-

2, 10, 13(3H, 9H, 15 Chz‘é one: ‘%’( "”%‘g‘l ﬂf @%WB‘XEFHT&F 15p) pyr ano
[3",4": 6 m?nﬁaﬁdtﬁdmamvmm@nes 5] pyri do[4 3, 2-de] qui nazol i ne-

2, 10 13(3H OH-15H) -tri aone; q)

(98) 1-[ 2- (4-ch| or oy:]hgndub:)tet hyI ] 19-et hyl - -xhgldipsw 1H 12H—
pyrano[ 3", -+ 7+ 265} pyri-do-|4- i nazol i ne-
2. 10, 13(3H 9H, f&?ﬁ)ﬂ 38#@“‘ 1) 5771 2
20r)(98)-9-ethy| rophenys Jethyt =% = T2H
pyrano[ 3", 4": 7@4@&*“?. Tgogé(;[ 1 ZH:M"‘G, 5] pyri dof’4, 3,{2- del"qui nazol i ne-
2,10, 13( 3H, 9H, 15H) crosdafiféllosd 9S) - P- et lgyl - 91 hydroxy-I{- (1- get hy|l et hyl ) - 1H, 12H
5s) pyrano[ 3"H46— 7 lindolizinp[1' 2'-6l5]pyrido|[4 3 2-dd] quinazoline-
t) 2,10, 13( 3H, 9H 1595’“!1%86@@ and 3 5 6
magnesium stearate 1 1 1
Total weight 120 120 150
5
Example C: Injection solution

‘The following solufion may be prepared by methods known in the art:

Ingredients Mg/ml
Compound of formula (1) 1mg
Glycerol 10-50 mg
Lecthin 20-50 mg
Soyoil 1.5 mg
Water g.s. ml

10




(9S)-1-(3, 3-di net hyl butyl)-9-ethyl -9-hydroxy-1H, 12H

pyrano[ 3",4":6',T]indolizino[1, 2":6,5]pyrido[4,3,2-de] qu?%é@%?%pg-
~2,10,13(3H,9H, 15H) -trione. 8. The conpound according to claim7, selected
from t hgo@smiseszconsi sting of a) (98)-1-buty|-9-ethyﬁ%gﬁﬂugﬁ9§y-lH,12H 30
pyrano[ 3",4":6"',7"]indolizino[l,2 :6,5]pyrido[4,3,2-de]quinazoline-

2,10, 13(3H, 9H, 15H) -t done; b) (9S)-3-186hyl - 9- hydr oxy-| - phenetyl - 1H, 12H
pyrano [3",4":6',7']indolizino[l,2:6,5]pyrido[4,3,2-de] quinazoline-
2,10,13(3H,9H, 15H) -t ri one; 30 May 03/ 045952 PCT/ EP02/ 13216 -110 c)
(9S)-9-ethy|-9-hydroxy-|-(2-nethy|é@%%%#§{1FL12H pyrano [3",4":6"',7"]
indolizino [ 1',2" :6,5] pyrido [4,3,2-de] quinazoline- 2,10, 13
(3H,9H, 15H) -trione; d) (9S)-9-ethyl-I-hexyl-9-hydroxy-1H, 12H 5

pyrano[ 3",4":6"',7']indolizino[l,2 :6,5]pyrido[4,3,2-de]quinazoline-

2,10, 13(3H,9H, 15H)-trione; 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-
2, 10, 13("3H, 9K Hezddyelicrdompeind.6f fonmula [1],

(9S)-9-et hyl -9-hydroxy-1-(3-nethyl butyl)-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; o)z /

(9S)-1-[2-(4-chl orophenyl) et hyl 5
[3",4":6',7"] indolizino [ 1',2
2,10, 13(3H, 9H, 15H) - tri one; h)R* \
(9S)-9-ethyl-1-[2-(4-fl uorophenyl)ethyl]-9-h
",4":6', 7'] indolizino [ 1',2':6,5 ] pyrido
2,10, 13(3H,9H, 15H)-tri one; and

oxy-1H, 12H 'pyrano
, 3, 2-de] quinazoline- 15

v-1H, 12H pyrano [ 3
, 2-de] qui nazol i ne-

) ] OH ©
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
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) alkylamino;
R%is hydrogen; amino; (C1-C5) alkyl, (C1-C5) alkoxy, (C1-C5) alkylthio, mono-

- (C1-C5) alkylamino, di-(C1-C5) alkylamino optionally substituted with one to
three moieties independently selected from the group consisting of (C1-C5)
alkoxy, hydroxy, haiogen, 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-(CI1-C5) alkylamino or di-(C1-C5) alkylamino;

R® and R* are independently hydrogen, halogen or (C1-C5) alky};
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 S configuration.




1) (9S)-1-(3, 3-di met hyl butyl)-9-ethyl -9-hydroxy-1H, 12H 20

pyrano[ 3",4":6',7"]indolizino[l"', 2" :6,5]pyrido[4,3,2-de] qui3ﬂm%0r9é-
2,10,13 (3H,9H, 15H)-trione. 9. The conmpound according to claim1 or 2 of

f or nul awloloAlo4sef2l Al OH O wherein Xis sul fur and Rl, R3 fy@g‘nﬁ vgf € the sane
as defined in claimlLand 25 pharnmaceutically accept ag e salts thereof. 10.
The conpound according to claim9, waggzin R is hydrogen; (d-C8) alkyl
optionally substituted with one to three noieties independently sel ected
from the &rouphcongioand agoxiingtClaidd ) oal khich arerymeented b rivinle 2806 WO

03/ 045952 PCT/ EPO2/ 13216 -111- hal ogen, am no, nono-(Cl-C3) allcyl am no,

di - (CLl-C3) al kylam no, (C3-C7) cyckoallcyl, a heterocyclic ring or aryl in
which the aryl ring is optionally Hsubstituted with one to three noieties
i ndependent|ly selected fromthe H

ouR~consi sting of hydroxy, al koxy or
hal ogen; and R3 and R4 are hgdrogen. [11. The gonpound according to claim10,
wherein Rl is phenyl (Cl1-C8) al} ) .

SN, ¢8) al kyl. 12. The conpound
according to claim1l, whereip R phene

t?yl, 3- et hyl butyl or n-pentyl.
13. The conpound accordi ng toRany of ¥l aiks $Tp 12 selected fromthe group
consi sting 100of a) (9S)-9-ethyl-9-hydroxy-I% 30net hyl butyl)-1H, 12H
pyrano[3",4":6',7']indolizino [1',2":6, 5MNwT§0[ 4, 3, 2-de]
qui nazol i ne- 2( 3H) - thione-10,13(9H,@2ﬁb-dioﬁ§;0b)
(9S) - 9-et hyl -9- hydr oxy-1 - phenet hyl -1H;12H 15
pyrano[ 3",4":6", 7' LndolizinoLl',Z': , 5] pyrido[ 4, 3, 2-de] qui nazol i ne- 2( 3H) -
t hi one- 10, 13¢spin OJ@gdeaﬁH’a@)iP?@s)aséefmﬁyﬂd@mﬂwﬂ@kmmgmwﬂm-1H, 12H

acceptable salts thereof,

5 4. The compound according to claim 3, wherein

Rlis 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 heterocyc]ic 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, phenyl-(C1-C8)
15 alkyl, beterocycle-(C1-C8) alkyl, alkoxyphenyl(C1-C8)alkyl or halogenphenyl(Cl1-
C8)alkyl.

6.  The compound according to claim 5, wherein 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,

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: ' ' '




pyrano [3",4":6',7'] indolizino [ |"',2":6,5]pyrido [4,3,2-q§h[
qui nazol i ne-2(3H)- thione-10,13 (9H, 15H) - di one. 20 14. The A998
according to claims 1 or 2 of formula [1B], N 'NA [1 B] OH 0 wherein R,

R2, R3 @adhsifedyr € as defined in claiml and phar maceggtepdhliy1gaccept abl e
-salts t hereof 15. The conmpound according to claim 14, wherein 25 R is
hydrogen; (C-C8) al kyl which is opti-aoglly substituted with one to three
noi eties independently selected fromthe group consisting of (d-C3)

al koxy, hydroxya) 8%)NeEyutdeRahiNo-1Hdte43952H-112 PCT/ EP02/ 13216 hal ogen,

Zm.hg'?ergg;gl |((c::1r Fﬁg’aﬁlﬂgyh’a@ﬂ&@%ﬂ%ﬁa %?Pglqh(}[%r %nrﬁgf:'?%ma(z | (?ZZBJ I ;:/ydoal lryl,

substituted with éﬂi@lﬁ(éHtﬂH,b’é{)m&l es i ndependent ly selected fromthe
group consisting of hydroxy, alkoxy and halogen; 5 R2 is hydrogen; am no;

(Cl-C5) alkyl opty Ld t It noi eties
| ndependent |y sel%g?eéuyl?gﬁﬁdxgqgﬁq4%a ntgilﬁg ﬁ”ﬁé C5) al koxy,

hydr oxy3 hal ogen, PEARI8 -4 %ﬂ’é’-d(’]@odi%az éﬁlpynéﬁ{&ﬁgdie]wma@é@ecs) al kyl ami no,

(C3-Cr) cycl oal kYQao@s(BHﬂPﬁimQﬁMﬁéHyﬁr&mﬁd@”d aryl; (C-C5) allrylthio;
(C1-C5) al koxy; nono-(d - al kyl am no; and di - (CI-C5) al kylamno; R3 is

- hydrogen or (CI@@ﬁ)-M[&;(&m@hy&hmnﬁ@bpr@ﬂh@d{th@érhyd&c&y IHBEonmpound accordi ng
L8 15, Mt B PN 4 Mo SR e
3-met hyl butyl, 2- 2,1{1,1%&1;1191-1 15H3-trione hydrochlonde,

10 d) (9S)-9-ethyl-9-hyd.roxy— -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) (95)-9-ethyl-9-hydroxy-1-[2-(pyridin-2-yl)ethyl]-1H,12H-
pyrano[3”,4”:6’,’7’]illdoﬁzino[1’,2’:6,5]py1'ido[4,3,2-de]quinazoline—

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

) (95)-9-ethyl-1-heptyl-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;

g) (98)-9-ethy1—9—hydroijr-l-propyl-lH,IZH-

20 pyrano[3”,4":6",7’]indolizino[ 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’]ind61izino[1’,2’:6,5]pyrido[4,3,2—de]quinazoline—
2,10,13(3H,91],15H)-trione hydrochloride;

25 - i) (95)-9-ethyl-9-hydroxy-1-(3-phenylpropyl)-1H,12H-
pyrano[3”,4™:6",7’]indolizino[ ’,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) (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-
2,10,13(3H,9H,15H)-trione;




di met hyl butyl, n-heptyl, n-octyl, benzyl, phenethyl,

2- (di net hyl am no) et hyl, 2- (4-norpholino)ethyl, 3- (dlnethypgﬁ$ﬁﬁywpopyl
2-(pyridin-2-yl)ethyl, 2- (pyridin 3-yl)ethyl, 2-(4-nmethoxyphenyl)ethyl,

2- (4- chivoroepdsesay!| ) et hyl or 2-(4 20 fIuorophenyl)ethybcn@mghgﬂylpropyl R2
I's hydrogen, nethyl, ethyl, propyl, hydroxynethyl, am nonethyi,
(nethylanino)nethyl (dinethylan1no)ﬁé0myl chloronethyl trifluoronethyl,

phenyl, 2-pyrid met hox et hoxy, net hyeh| et hyl t hi o, met hyl am no,
but yi ami no or cﬁ/n@gtg tesyl- ﬁrl)'l)’ -Ryepl-HjdeHgen or et hyl; and R4 is

hydrogen. 30 17. End] IR a&&gf Qgg,g 2,3&;[4@5& h’h@_to 16 sel ected
fromthe group c%-)gmds{tl n R ogl ]g yl th{/ ydroxy 1H, 12H

pyrano [3", 4": 6", BLI91HHP %zlﬁﬁé‘ OW 2 6 5] pyri do [4, 3 2 de] qui nazol i ne-

(99 -5-ef ﬁ?f” A 9%-?-57%:?%1 s ismetherair eyl T

pyrano[3", 4": 6' YP‘/]fﬂmﬂbﬁ#i”él,ﬁbn{ldizm@[lﬁ,&;ﬁ]pymdotﬂﬁ@,a -d8]irdeglipei nazol i ne-

10, 13(9H 15H)d|0 | 30 May 2006 WO 03/ 045952 PCT/ EP02/ 13216
-113 0 (99)- ethrﬁa 6‘)9‘5% I@girqol%}?%?%nropyl -TH, 12H pyrano [3",4":6', 7" ]

i ndol i zino | 1n,)2(98}51-b6nz}d ?}yﬁhyIdQJh Jdtod- PHABH- qui nazol i ne-

110, 13(9H, 15H) - di o %en 9- oxy- 1H, 12H 5
pyrano[ 3", 4" 6 7' ETH8 ﬁr“ﬂ% lﬁd i/ f@ﬁ?ﬂa‘)ﬁfﬁ'ﬁp@&%{ﬂ §zol i ne-
10, 13(9H, I 5H) - dlbh)@l,?:(iﬂ,%ﬂﬁﬁl)l) ﬁmﬂe,hyl 9- hydr oxy- | - phenet hyl - 1H, 12H

rano[ 3",4": 6" 7' jindolizino yrido[ 4, 3, 2-de ui nazol i ne-
E% 13( 15H) g (§a9-ethyl-9-h c{toxy~1 (3-methyfl))utyl J12H- Ia
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-diethyl-9-hydroxy-1H,12H-

pyrano[3”,4”:6’,7’lindolizino[1’,2":6,5]pyridof4,3,2-de] quinazoline-
15 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'|indolizino{1’,2:6,5) pyrido{4,3,2-de] quinazoline-
2,10,13(3H,9H,15H)-trione;

1) (95)-9-ethyl-1-[2-(4-fluorophenyl)ethyl]-9-hydroxy-1H,12H-

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

25 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.

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 lindolizino{1’,2’:6 5]pyndo[4 3,2-de]quinazoline-
2,10,13(3H,9H,15H)-trione; ' '




10 f1I (9S5)-2.9-diethyl -9- hydroxy | - phenet hyl - 1H, 12H
pyrano[ 3",4":6" 7' ]Jindolizino[1 2" :6,5]pyrido [4,3,2-dejqui A% MaviZ0ao
10, 13(9H, 15H) - di one; Q) (98)-9 et hyl - 9- hydr oxy-1 - ( 3- phenyl propyl ) - 1H, 12H

pyrano Wodi3p4e9s26' 7' ] indolizino [ 1'2':6,5 ] pyridectfedngnge
qui nazol i ne- 15 10, 13(9H, 15H) - di one; h)
(9S) - 9- et hyl - 9- hydr oxy- | - ( 3- met hyI butyly~1H, 12H

3",4":6" ("' 1 I 5 d 2- del [ l'i ne-
B0 35000 10 B bty £ gl > 9 9 ezl
(9S) - 2. 9-di et hyl - Syrlys|sqacys b &&lﬁﬁfowlzbs% cﬁbs%?dé‘hcgu%
%rig(()ga 1f51H)6 7 %L@Pﬁ%@iﬂs -tu 8,6 5 pyr do[ ] qui nazol I ne-
9S) - 2. 9-di et hy) Qﬂﬁi‘ I )-1H, 12H
EB )4 ' 6 7I ]el ndol(?ﬂlg Y‘h%xyf? gi 1%( 4 g% 2- de] un%ggglol ne-

10, 13(9H, 15H) - di e %54”165,7’119@3112@0 ,aﬁslpyrhm@é;v,uw}qn;mmimy 1H, 12H

pyrano[3",4":6', A iom@gllggllggﬁ Liome: - 6. 5] pyrido [4,3,2-de] quinazoline-
10, 13( 9H, 15H)- dione; 1) (95):9-ethyl - 9- hydroxy- I - met hyl - 1H, 12H pyrano

[3",47:6,7'] ©h (@8F9-2thylbs- [:lekaYZl-—pﬁ)tyElH,le/-rl do [4,3, 2- dEJ qui nazol i ne- 30
10, 13(9H 1511) ,( yl, B’i{ﬁ? hyl propyl)-1H, 12H
pyrano [3",4":6' CB')PP&%L 279@&0? ﬁﬁ‘%] f‘%%%df]gl AZT881 qui nazol i ne-
10, 13(9H 15H)- d|2dlﬂd3(3§ﬂ9Hﬂ§HBﬂﬁﬁe,V\D 03/ 045952 PCT/ EP02/ 13216 - 114 n)
(9S) - thyI d&@? 1H 12H p rano 3",4":6',7'"] indolizino |
1,28 5] py Eg%[%efé;’zg 3/’%’ Ewtas e I LiZ{oH, 15H) - di one;

. pyrano[3”,4™:6’,7’ indolizino[1’, 2’65}pyrido[4 3,2-de]quinazoline-

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

g) (95)-1-[2-(4-chlorophenyl)ethyl]-9-ethyl-9-hydroxy-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)-trione;

h) (93)-9-ethyl—1-[2-(4-ﬂuorophenyl)ethy1]-9-hydroxy-1H,12H—
pyrano[S”,4”:6’,7’]indolizino[1’,2’:6,5]pyrido[4,3,2-de}quinazoline-
2,10,13(3H,9H,15H)-t1jione;'and

i) (95)-1-(3,3-dimethylbutyl)-9-ethyl-9-hydroxy-1H,12H-

20 pyrano[3”,4”:6’,7’]indolizino[1’,2’:6,5]pyrido[4,3,2-de]quinazoline—
2,10,13(3H,9H,15H)-txione.

9. The compound according to claim 1 or 2 of formula [1A],

[ 1 A] OH O
wherein X is sulfur and R?, R* and R* are the same as defined in claim 1.and
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
independenﬂy selected from the group consisting of (C1-C3) alkoxy, hydroxy,




0) (9S)-9-ethyl-9-hydroxy-i-pentyl-1H, 12H 5

pyrano[ 3",4":6',7"]indolizino[1l, 2 :6,5]pyrido[4,3,2-de] qu??‘n%é’lzioﬂ@-
10, 13(9H, 15H) - dione; p) (9S)-1, 9-di et hyl - 9- hydr oxy- 1H, 12H

pyr ano[ WO 043852 7' 1 ndol i zino[1', 2' : 6, 5] pyri do[ 4, 3, 2pdEkPrausnazol i ne-
10, 13(9H, 15H)- dione; i0 Q)

(9S)-9-ethyl -9-hydroxy-1-[2-(4-net hoX)}Hﬂanyl )ethyl]-1H, 12H pyrano
[3",4":6",7']in iz 1' . 2.6 ri.do 3,.2-de]l qui nazol i ne-
10, 13( 911, 1511) ﬂgh% oh%?’ﬂ%’ammc’-@l-cﬂ BYES) af- {128y Sihantino, (B

(99) - 1-[ 2- (4- chFsislitlenbdtirocyiit fingoretiy whichthe egioing iopbhallpyr ano
g_g 1;1 ( 93 1;_')]_ %l{ibgﬁ)tluoneteas' ohne fo thgee'nt?diet?elinaglgehgglﬂgréslélgdtgd gxllthqeuglrgu%zm Ine- 15
(9S) - 9- et hyl - 1- fonsistingrdf hpdroph elrgiy) ethalpkdns Sachydr oxy- 1H, 12H-

pyrano[3", 4" : @ and 4ia;13q]?,h1l' Lho [1',2':6,5]pyrido [4, 3, 2-de) quinazoline-
10, 13(9H, 15%0?%11'?10%1& ) ot

(9S)-9-ethyl -1 =l I | ] 9-hydr oxy- 2- .- 1H, 12H 20
byr anof 3+ 5 oTe et ALBRURPD oyt el Phd CER R b e

10, 13( 9H, 15H) - Caladkd; u) (9S) - 9- et hyl - 9- hydroxy-1-(1-net hyl et hyl )-1H, 12H
pyrano[ 3",4":6',7"]indolizino[ 1',62":6,5Jpyrido[4,3,2-de] quinazoline-
10, 13( 9H, 1%H) - Thié omrpoufdaceprding to claim 11, wherein R? is phenethyl, 3-methylbutyl or :
(99)-1-(3, 3-di %&E}y\% butyl)-9-ethyl -9-hydroxy-1H, 12H pyrano [3",4":6",7'
]Jindolizino [ T c¥6, 5 ] pyrido [4,3,2-de] quinazoline- 10, 13(9H, 15H) -
di one; W) 13-9TheGomipyd Redriithy axymyZof tlaink¢y 11 seledteABioy tHelstp coddibtihg H
pyranofs3", 4": & , 7' ]indolizino[1',62":6, 5] pyrido[4,3,2-de]" quinazol 'ne- 30
10, 13(9H, 15H)-" di one; x)

(9S) -2, 9-di et hy)l {85)Byahy®¥Vydrdx3-1BLRMY 12H pyrano [3",4":6', 7'
indolizino [ |',2'":6, S”yilfgé;#rj((d}z_ng’, 3, g?g%?ll%ﬁji?g;ol ine- 10, 13(9H, 15H) -
di one; 30 May 2088 0[3",4™:6",7 indolizino[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]pyrido[4,3,2—de]quinazo]ine—2(3H)-
thione-10,13(9H, 15H)-dione; and
c) (95)-9-ethyl-9-hydroxy-1-pentyl-1H,12H-
pyrano[':’s”,4”:6’,7’]indolizino[1’,2’:6,5]pyrido[4,3,2-de]quinazo]ine-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,




WD 03/ 045952 PCT/ EP02/ 13216 -115 Y)
(9RS) - 9- et hyl - 9- hydr oxy- 4- met hyl - | - pentyl - 1H, 12H 30 May 2006
pyrano[3",4":6',7']indolizino [ |',2" :6,5]pyrido[4,3, 2-de] qui nazol i ne-

10, 13(9W0105/ﬁi)5952di one; z) (95)-9-et hyI 9- hydr oxy- I - (2pb¥ygp@yyas hyl ) - 1H 12H 5
pyrano[ 3",4":6',7"]indolizino[l,2 :6, 5} pyrido[ 4, 3, 2- de] qui nazol i ne-

10, 13(9H 15H)- d| one; aa)

(9S)-9-ethyl - roXy- l.- (2- hy et hyl) 2 math -1H, 12H pyrano

[3", 4 6", 7] i qa'i’laﬁﬂn % ‘&)3% ﬂ@b@m{%@aune

10, 13( 9H, 15 H) - Ch}'dmﬂlq’i,]ﬂf&h)'ocychc ring and aryl in wlnch the aryl rmg is optionally

9S t hyl - tyl

ES )4 g ¥ ]i ng EI Z %%mtﬁrg %éhIS‘}%g%P%lfdn#@ﬂ%‘%&Eﬂﬂ eaﬁsﬂﬁa@dh«r greup

10, 13(9H 15H) mommng©ﬁlﬁ)dxé§;y9aﬂdm¢hﬁd/hdc%eh droxy-| -pentyl - 1H, 12H

QUi ool ner 10 SPEEAL ) i one: day oo L s el

(9S) - 9- et hyl - 9- Rydr®xy- | - pent yl - 2- propyl - 1H, 12H

o ey (G ophbiRlf o vt Sk ket il e "

20ee) ( 9S) - 9- et h?ﬂe@r@mM@wwmngmm)lmmh drodhdlagin, amino,

YTl s oy & Fokbnealés ks, Sl gkl e Jodii S | "

E25)4 lgt gyi 9d2%qps%yc£zn?§z%mﬂgmkﬁ (gﬂtzﬂiﬁghﬁkbmﬁiohoiﬁl-tgh ff)pyrano
in 1%03: dndMdidci 3 e] quinazoline-

10, 13(9H, 15

(9S) - ( - et hy:_l)g lﬁi}one ballyyﬂ:emdyl -1 -(3-nmethyl butyl)-1H, 12H pyrano

[3", 4 6" 7' Irt® ﬂ?&rbgél_{lo [ 1'2':6,5] pyrido [ 4,3,2-de] quinazoline-

10, 13(9H 1511)- dione; hh)

9S) - 2-chl or t hyl - 9- hydr oxy-1 - (3-net hyl butyl )-1H, 12H
(99)- 16, O'PI? ¥npoun§ accordmg to %:llaJm 15y whelgem y -
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- (dimethylamino)propyl, 2-(pyridin-2-yl)ethyl, 2-

7 (pyridin-3-yl)ethy], 2-(4-methoxyphenyl)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, methyltluo, ethylthlo, 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)  (98)-1-butyl-9-ethyl-9-hydroxy-1H,12H-
30 pyrano[3”,4”:6,7 Jindolizino[1°,2":6,5] pyrido[4,3,2-de] quinazoline-

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

b) (98)-9-ethyl-9—hydroxy~1-[2—(4—morpho]ino)ethy1]-1H,12H-'
pyrano[3”,4”:6,7 }indolizino[1°,26,5]pyrido[4,3,2-de] quinazoline-
10,13(9H,15H)dione hydrochloride;




pyrano[ 3",4":6" 7' ]indolizino[1 2':6,5]pyrido [4,3, 2-de] quw%oli e

: 0
10, 13(9H, 15H) - di one; ay
30ii)(9S)-2-am nonet hyl - 9- et hyl - 9- hydr oxy- | - pentyl - 1H, 12H
pyr ano[ @0 ed/a®m527' ] i ndol i zino[ 1' 2' : 6, 5] pyri do[ 4, 3, 2- delrapéngae! | ne-
10, 13(9H, 15H) - dione; 30 May 2006 WD 03/ 045952 PCT/ EPO2/ 13216 -116 jj)
(9S) - 9-Et hyl - 9- hydroxy- | - pentyl - 2-t r -#1&or onet hyl - 1H, 12H pyrano [3",4": 6",
To hof SPLLES " o S Sabai L 90 ff 0 v nacol 1 e
(9S) - 9- et hyl - 9- hy dpyaayo{3”,4°%, Mhih otz ¥, A pRddILb bl Rk dilet 5
pyrano[ 3",4":6" 7 ]Ld%?%};[ éﬁ)oéjl 2' .16, 5] pyrido[ 4,3, 2-de] qui nazol i ne-
10, 13(9H, 15H) - di ohe ’)7‘ ~aone;

(9S) - 9- et hyl - 2get haoks- iy 3 e dmdd yl butyl)-1H, 12H pyrano
[3",4":6"7"] | n}éolk?gz%n Qﬁ&?nzﬂﬁggmg Oi(ailrllq'g%ﬁ£4, 3, 2-de] qui nazol i ne-
10, 13( 9%, 15H) - di d¥ENO[3 4367 lindolizino[1°26,5]pyrido[4,3,2-de] quinazoline-

(9S) - 2- (di met hyl amongsrigbond- hydr oxy- 1 - (2- met hyl propyl ) - 1H, 12H
pyrano[3",4":6'7']indo|izino[l'i':6,5]pyrido[4,3,2-de] qui nazol i ne 10,
13( 9H, 15H) - di ofle HP8retlylsy-hytoxyathghemethyl- 1H,12H-

(9S) - 2- (butyl am n%rr'a%' » - éﬂﬁ? P P G g o b tl)-1H 12H pyrano |
3",4":6' 7'] indolzi ﬁgj Qnyyng : ﬁﬂ/’%ysrél]gg{%t[‘g,g%&ég Tnazoline- 15
10, 13( 9H, 15H) - di od&:1A(p&L BERt diphede; 18. The compound according to claim 17,
sel ect fromghe cQnsistin f. a
(99) - 1%%ut yI - Het ﬁgf)%@ﬁvg’#@'&%?&gnhw@kéﬂﬂé&4": 6,7 ] |
i ndolizino[1',2'": @yﬁ;hom,@fzﬁf@’]ibéo]&in%{ﬂfié,ﬂp;iﬂa@ggjs,ﬁﬂ@]-@j}ﬁmlﬁe( 9H, 15H) - di one;
20 b) (9S)-9-ethyl Gi-%(gﬁd@my-.l -Jé)henet hyl - 1H, 12H
pyrano[ 3", 4":6" 7' ]ll’ i of'9%% : 6, 5] pyri do[ 4, 3, 2- de] qui nazol i ne-
10, 13(9H, 15H) -g)di 0983-9-ethyl-9-hydroxy-1-(3-phenylpropyl)-1H,12H-
pyrano[3”,4”:6’7’|indolizino[1°2’:6,5] pyrido[4,3,2-de] quinazoline-
15 10,13(9H,15H)- dione;
h)  (98)-9-ethyl-9-hydroxy-1-(3-methyibutyl)-1H,12H-
pyrano{3”,4™:6’7"Jindolizino[1°2":6,5pyrido|4,3,2-de] quinazoline-
10,13(9H,15H)- dione;
i)  (95)-2.9-diethyl-9-hydroxy-1-(3-methylbutyl)-1H,12H-
20 pyrano[3”,4”:6'7 Jindolizino[1°2’:6,5] pyrido[4,3,2-de] quinazoline-
10,13(9H,15H)- dione;
j) (95)-2.9-diethyl-9-hydroxy-1-(2-methylpropyl)-1H,12H-
pyrano[3”,47:6'7 Jindolizino[1°2:6,5]pyridof4,3,2-de] quinazoline-
10,13(9H,15H)- dione;
25 k)  (95)-9-ethyl-I-heptyl-9-hydroxy-1H,12H-
pyrano[3”,4”:6’,7’]ind01izino[1’,2’:6,5]pyrido[4,3,2-de]quinazo]jne-
10,13(%H,15H)- dione;
D) (95)-9-ethyl-9-hydroxy-1-methyl-1H,12H-
pyrano[3”,4”:6’,7 lindolizino[1’,2":6,5]pyrido[4,3,2-de] quinazoline-
30 10,13(9H,15H)- dione;
m)  (95)-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-
10,13(9H, 15H)- dione;




¢) (99)-9-ethyl-9-hydroxy-I-(3-nethylbut)rl)-1H, 12H 6
pyrano[ 3",4":6" 7' ]Jindolizino[1l 2" :6,5]pyrido[4,3,2-de] qui ﬁ%%ﬁyﬂqg 25

10, 13(9H, 15H) - dione; d) (9S)-9-ethyl-9-hydroxy-I-(2-nethyl propyl)-1H, 12H
pyr ano[ 8/0,64/b4s0s2, 7' j i ndolizino[ 1',2':6,5] pyrido [4, gcRrphsAgi nazoline-
10, 13(9H, 15H) - dione; e) (9S)-9-ethyl-9-hydroxy-I-pentyl-1H, 12H 30

pyrano[ 3",4":6',7"jindolizino[l"', 2" :61%pyrido[4, 3, 2-dejquinazoline-

10, 13(9H, 15H) - di ope; f

(9S) - g- et hy:_? | B 5?@’31-?16%¥bﬁﬁwh§tbyémamlﬁmydr oxy- 1H, 12H

B Oh, 1ok« i ool A s BRI e e 22011 7

(9S) - 1-(3, 3- di net #ﬁé&ﬁ@%%ﬁ@w ~9-hydr oxy- 1H, 12H
3", 4" . 65, 7" doi Lz ol 1o 2 i do[ 4, 3, 2-d i li ne-

D RO, 18K i odr?e?%ﬂf% ey ey B o 2 ety - [ pentyl - 15 12H 5

pyrano[3", 4": 6' , 7' BVFQBY zPwolindolizino B3 }65] pyritto[ 43,3 A} quittagelineaz ol i ne-

10, 13(9H, 15H) - di opa3(9E),15H)- dione;
(9S) - 9- et hyl - 9- hydr oxy- 2- hydr oxynet hyl -1 - pentyl - 1H, 12H p

yrano[ 3", 4": 6'Dm)' Ji(ADel,9-diethy]-2-hdroky-DHpgHL do[ 4, 3, 2- de] qui azol i ne-

10, 13(9H, 15H) - di ; d | - 5 n .

(95)-2- ami nowet hy 75831815 & Rdekrinoll2i5 midolad & delavinasoline-

pyrano[ 3", 4": 6' 7' M0AASHIZH ofiang' : 6, 5] pyri do[ 4, 3, 2- de] qui nazol i ne-

10, 13(9H, 15H) -di o 19 .A pharnmaceutical conposition conprising a conpound
according to ahy ﬁg'%‘lthyl‘@r 1-i2ol41methexyphensbethyle- 1HI@ERdi ent and a

phar maceuti cal l'y ppansBaste,7qaidolifko[ 17126 3%hyrilba sp0d gRESHh&al composition .
according to clai Tb,f%ﬁﬂbﬁsldigne?“' table for oral or

1) (98)-1-[2-(4-cblorophenyl)ethyl]-9-ethy1—9-hydroxy—1H,12H-
pyrano[3”,4”:6’,7’]indolizino[1’,2’:6,5]pyrido[4,3,2—de]quinazoljne-

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

s) (98)-9-ethyl-1—[2—(4-ﬂuoropheny1)ethy1]-9—hydroxy~1H,12H-
pyra.no[3”,4”:6’,7’]indoiizino[1’,2’:6,5]pyrido[4,3,2—de]quinazoline-
10,13(5H,15H)- dione;

t) (98)-9-ethyl—1-[2-(4-ﬂuoropheny1)ethyl]-9-hydroxy—2-methyl—1H,12H—

20 py1*ano[3”,4”:6’,7’]indolizino[1’,2’:6,5]pyrido[4,3,2—de]qujnazoline—
10,13(9H,15H)- dione;

u) (98)—9-ethﬂ-9—hydroxy—1-(l-methylethyl)~1H,12H-
pyrano[S”,4”:6’,7’]indolizino[1’,2’:6,5]pyrido[4,3,2—de]quinazoline-
10,13(9H,15H)- dione;

25 v) (98)-1-(3,3~dimethylbutyl)-9-ethyl-9~hyd.roxy—lH,12H-
pyrano[?:”,4”:6’,7’]indolizino[1’,2’:6,5]pyn'do[4,3,2~de]quinazoline-

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

w) (9.5')—9-ethy1-9-hydroxy~2—methoxy—1-(3-met]1ylbutyl)-lH,12H-

' pyrano[3”,4”:6’,7’]indolizino[1’,2’:6,5]pyrido[4,3,2-de]quiuazoline-

30 10,13(9H,15H)- dione;
x) (9S)-2,9-diethyi-9-hydroxy—1-(3-methylbutyl)-1H,12H-
pyrano[S”?4”:6’,7’]indolizino[1’,2’:6,5]pyrido[4,3,2—de]quinazo]ine-
10,13(9H,15H)- dione; - |




parenteral adm nistration. 21. Use of a conpound as defi negO %8”6 of
clains 1 to 18 for the preparation of nedicanents. 22. Th
conpound as defined in any one of clains 1 to 18 for the preparation of 20

medi canmtes/edses2 the treatnment of cell proliferative ggf@mﬁﬁ“ 23. The use

according to claim?22 wherein the cell proliferative disor I S cancer.

24. The use according to cl aim 23 whetldbr the cancer is solid tunor. 25.
23 or 24 wherein the cancer is col orectal

The use accordi
lung i ncé?(}a"-;3 1913%4—111@{11%3@%1%&1 cervical cancer and

cancer,

bl adder cancer. 096s’ for producing a
conmpound of forrrul {ﬁﬁ mﬂ 51525}%3 é%%ggﬁfﬂ%&%@%en R, R3, R4
and X are as defi ng((lj clﬁé ‘111‘3» and RS is (Cl-C5) alkanoyl, whi ch

conpri ses reactj ng -%%ﬂ’ nu its salt NH2 HN R R3 5
[3] ORS 16 whe%’el n(%)@ 'é%gaﬁ%ﬁggh xﬁﬁ%l)[ %h’éggs defined above, with a
conpoundl of the feiARAlE’ fzq”i]mdohzmg[l,z 16,2} peddo]4;8)2etedquinakblineox ygen or

sul fur, and L' andld_gégglgH Q@aﬂeng group; in the presence of a 10 base.
27. A process for uci ng’ a conpound of formula [5],
aa) (9S) 9- ethyl—9-hydroxy—1 -(2-hydroxyethyl)-2-methyl-1H,12H-

pyrano[3”,4”:6’,7’]indolizino[1’,2’:6,5]pyrido[4,3,2-de]qujnazoline-
10,13(9H,15H)- dione;

0 bb) (95)-9-ethyl-9-hydroxy-2-methyl-1-pentyl-1H, 12H-
pyrano[?:”,4”:6’,7’]indolizino[1’,2’:6,5]pyrido[4,3,2—dc]quinazoline-
10,13(9H,15H)- dione;

cc) (95)-2,9-diethyl-9-hydroxy-1-pentyl-1H,12H-
pyrano[S”,4”:6’,7’]indolizino[1’,2’:6,5]pyrido[4,3,2-de]quinazoline—

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

dd) (95)-9-ethyl-9-hydroxy-1-pentyl-2-propyl-1H,12H-
pyrano[S”,4”:6’,7’]indoljzino[1’,2’:6,5]pyrido[4,3,2—de]quinazo]ine-
10,13(9H,15H)- dione;

ee) (98)-9-ethy1—9-hydr0xy—2~hydroxymeﬂ1yl-l-pentyl-lH,l.‘ZH-

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

ff) (9S)-9—ethyl-9-hydroxy—2-hyd:oxymethyl-1-(2-meﬂ1y1propyi)-1H,12H—
pyrano[3”,4™:6’7’Jindolizino{1°2:6,5] pyrido[4,3,2-de] quinazoline-
10,13(9H,15H)- dione;

25 g8 (95)-9-ethyl-9-hydroxy-2-hydroxymethyl-1-(3-methylbutyl)-1H,12H-
pyrano{3”,4”:6'7 Jindolizino[1°2’:6,5] pyrido[4,3,2-de] quinazoline-
10,13(9H,15H)- dione;

hh) (95)-2-chloromethyl-9-ethyl-9-hydroxy-1-(3-methylbutyl)-1H,12H-

_ pyrano[3”,4”:6’7’]indo]izino[1’2’:6,5]pyrido[4,3,2-de]quinazoline~

30 10,13(9H,15H)- dione;

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




82 [5] ORS b wherein R, R2, R3 and R4 are the sane as defgg%,i&@ él aim1l,
and R5 is (C-C5) al kanoyl, 15 which conprises reacting a- ﬂ of the
formula [3] or its salt, 30 May 2006 WO 03/ 045952 PCTI EP02/ 13216 -119 oar

~o0 [3l wawneyse R, R3, R4 and RS are the sane as defi-pgg ¥e, with a
conpound of the formula [6], R2 [6] 5 wherein R2 is as dez?‘?fnled in claiml;

R6 is oxygen; sulfur; =(0R7)2 whereinl®g-is (C1-C3) alkyl; =NR wherein Rs

i s hydrogen, (C- al kyl , (Cl-C3) al kanoyl, al koxycarbonyl; =N ROR10
wherein R9 and%ﬂ? g@@'ﬁ%ﬂﬁp@%ﬁtﬁ‘lﬁ%&@%ﬁf&@%iHﬂaHﬂgen; and L' is a
| eaving group. 10 Pfandi3h4ee 3mdbiRlindd 984 SIpHEdGF 4890 g{ﬁ%zgﬁ,if_orrml a [1] as
defined in claim 11&;_53}1 g:%oaceut ioga%dy Qge%th%r&eé? alt t eereof, z OHO
[1] wherein Z, R 7R rfdPoR4 are as defined in claimi1, which

conpri ses subj ggf i @)@ eipf 9f¢at r ”g"@%_ "I wherein Z,
R, R and R4 ar)te g%) dee,; Q,gg]?g%o .2;(3%e§h)%ut¥q‘g5(%1ﬂ‘ 0 ;ﬁﬁéﬁoy], to
deacyl afi on with aP¥gRplaz4 17 bedolivigolddy 6.5 tyridel4,520dd)nyin 20 He-

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

1) (95)-9-ethyl-2-ethylthio-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;

10 mm) (98)-2-(dimethylam1'no)-9-ethy1—9-hydroxy—1—(Z—methylpropyl)-1H,12H~
pyrano[3”,4”:6’7’]indolizino[1’2’:6,5]pyrido[4,3,2-de]quinazoh'ne—
10,13(9H,15H)-dione hydrochloride; and

nn) (9S)-2~(buty1amino)-9-ethy1—9—hydroxy—1—(S-methylbutyl)-1H,12H-
pyrano[3”,47:6'7|indolizino[1°2":6,5) pyrido[4,3,2-de] quinazoline-

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

18.  The compound according to claim 17, selected from the group consisting oft

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”,4”:6’7’]indolizino[1’2’:6,5]pyrido[4,3,2—de]quinazo]ine—
10,13(SH,15H)- dione;

c) (95)-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-

25 10,13(9H,15H)- dione;

d) (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] guinazoline-
10,13(9H,15H)- dione;

e) (98)-9-ethyl-9-hydroxy-1-pentyl-1H,12H-

30 pyrano[3”,4":6’,7 Jindolizino(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;




.-120- 29. A conpound prepared according to a process as de%%c)j@ig%d ai s

. 30. A conpound as defined in claims 1 to 18 for .
o cae A cgprrpound as defined in clains 1 to 18 for use in the

reat monD ity | proliferative disorders. PCI/ER02/13216
- 117 -
g (95)-1-(3,3-dimethylbuqd)v9-eth)d-9—hydroxy-1H,12H—
pyrano[3”,4™:6, ’]indolizino[1’,2’:6,5]pyrido[4,3,2—de]quinazoline—
~ 10,13(9H,15H)- dione;
: h) _(9S)-9-ethyl—9~hydroxy—2-methy1-l-pentyl-lH,IZH-
5 pyrano[3”,4”:6’,7’]indolizino[l’,z':ﬁ,sjpyrido[4,3,2-de]quinazoline~
10,13(9H,15H)- dione;

i) (9S}-9-ethyl-9~hydroxy—2—hydroxymethyi—1-pentyi~1H,12H-
Pyrano{3”47:6'7 Jindolizino[1°2°:6,5]pyrido[4,3,2-de] quinazoline-
10,13(5H,15H)-dione; and

10 ) (98)—2-aminomethy1—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.

19. A pharmaceutical composition comprising 2 compound according to any one of
claims 1 to 18 as an active ingredient and a pharmaceutically acceptable carrier.

15 20. The pharmacentical composition according to claim 19 which is suitable for oral or
parenteral administration.

21.  Use ofa compound as defined in aﬁy one of claims 1 to 18 for the preparation of
medicaments.

22. Theuse 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 accbrding to claim 23 or 24 wherein the cancer is colorectal cancer, lung

cancer, breast cancer, stomach cancer, cervical cancer and bladder cancer.
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26. A process for producing a compound of formula [2],

HN/[LN"F11
K \ o
R A
N \ /
9 O
2} R0

wherein R', R?, R* and X are a5 defined in dlaim 1, and R?is (C1-C5) alkanoyl,
which comprises reacting a compound of the formula [3] or its salt,

;
NH, Hy P
[ o
" N
74
9 0]
OR° 0
5 [3] |
wherein R, R®, R* and R® are the same as defined above, with a compound of the
form_ula [4],
' X
L‘I /lLLZ
[4]

wherein X is oxygen or sulfur, and L' and I2isa leaving group; in the presence of a
10 base.

27. A process for producing a compound of formula [5],
R?
N/*N’F{1
A 0
_ N
R \_/

OR* 0

5]
wherein RY, 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,
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10 28.

15

[3]
wherein R, R%, R* and R® are the same as defined above, with 2 compound of the
formula [6],

[6]
wherein
R®is as defined in claim 1; 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™ wherein R® and RY are independently (C1-C3) alky; or halogen; and L' is
aleaving group.

A process for producing a compound of formula [1] as defined in claim 1 or a

pharmaceutically acceptable salt thereof,

OH O

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

A
PPN o
d N
R N )\
/0-
OR’ 0

[1]
wherein Z, R, R” and R" are as defined above; and R®is (C1-C5) alkanoy,
to deacylation with a hydrazine or its derivative.




29.
30.

31.

30 May 2006
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A compound prepared according to a process as defined in claims 26 to 28.
A compound as defined in claims 1 to 18 for use as medicament.

A compound as defined in claims 1 to 18 for use in the treatment of cell

proliferative disorders.






