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(54) Title: HEXACYCLIC COMPOUNDS

{57) Abstract: The present invention relates to hexaeyclic compound of
the formula f1], wherein Z, R%, R2, R* and R* are as defined in the da-
scription and claims and pharmaceutically acceptable salts thereof. These
compounds are usefudl in the treatment of cell proliferative disorders.




Abstract: The present invention relates to hexacyclic corrp%‘rf‘ﬁia 050 he
formula [1], wherein Z, Rerr], Rerr], Rerr] and R err] are Hs fined in
the de- scription and clains and pharmaceutically acceptable salts thereof.
These cHBI#ES2 are useful in the treatment of cell picgleplBiaki ve

di sorders. 30 May 2006 WO 03/045952 PCT/ EP02/ 13216 Hexacycfic compounds 5
4(S) - et hyl - 4- hydroxy-1| H pyrano[ 3',4': 6, 7] i ndol i zi no( 1, 2- b] qui nol i ne-
3,14(4H, 12H) - di one (canptothecin), a pentacyclic alkaloid isolated fromthe
Chi nese tree Canptotheca acum nata, was first discovered in 1960's by Wall
et al. as an anti-tunor agent (Wall, M E. et al. Plant tunor antigens. 1.
The isolation and structure of canptothecin, a novel alkal oidal |eukem a
and tunor inhibition from Canptotheca 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. Cheﬁm , 280:14873-14878, 1985). DNA topoi sonerase
| is a phosphorylated protein %’—E&ﬁ%ﬂéﬁé&c ¢ d for DNA replication,

transcription and reconbination. It forns a covalent 1s reversible DNA

t opoi sonerase |-double strand DNA conplex (referred to as cl eavabl e

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

54: 665-697, 1985; Chanpoux, J. J. Mechanistic aspects of type-|

topoi sonerase. In "DNA topology and its biological effects" pp.217-242,
1990; wang, J. C. et al. The role of DNA topoisonerase in 20 reconbi nation

824: 263- L6mpthdto) aculeiigid, Mahikt discot @UERIOBYY by WaB kA la3 albidleddllg C! eavabl e
CO! X S VR Dot PSR S B 1A bl minint s [ooper ™
pr ot ei n- tanmitettie@ila riokid alkalaibleliemitmidTamoahhiPMod RRAICRRIPESRSE |- J. Biol .
g ﬁ g]nlé}e ﬁgﬁp&éﬂ %721141851%%111 §05.,’ 885%&-? g9’0, 1%’66)?@1?&0}{?5 acyi]i%\y (%acgrlngto{h%&n%? mptotheci n
: - 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 I, DNA topoisomerase I-mediated relaxation of DNA
occurs independently of nucleotide cofactor, or divalent cations. | | |
FG /05.09.2002 | |




of DNA breakage by eukaryotic DNA topoi sonerase |. Nucleic ﬁé@ R$®
17:8521-8532, 1989). Unlike DNA topoisonerase |1, DNA topg Bt T

| -nmedi ated rel axation of DNA occurs independently of nucl eotide cofactor,

or di vaMeh3/0¢¥63 ons. FG / 05. 09. 2002 30 May 2006 WO OPCRAPHDB27CT/ EPO2/ 13216
-2 Al though DNA topoi sonerase | is an ubiquitous enzynme and is present

t hroughout the cell cycle, antiprolif2fative activities of canptothecin

are only Iimé&ﬁwﬂéﬁ&lmcal trials, and half-life in plasma of

canpt ot heci n F?PB’éO@ﬁéﬁetIIiﬂné@sqmmamelﬁquzspmemgthmﬁgm&fted to

t he i nact ithescelt aydrpand mﬂg@@%ﬁg& p&;,%tg ihS. ppardy sol uble
in 5 water ﬁ af]é%herg?%r |tseFf &ﬁ%ﬁl&%%#lgﬂﬁﬁ%afne%mf%f e use of

i nt r avenofigd ﬂfl HBI?Fma W%@F%FPM@ﬁ@bh@@ﬂﬁlmhmebemgre

o et gt soh bl Ll by e lof ultlore cAEhADRAROH P AT

and/ or S bil.ity d wer est ed C|InIC
Jonge, W&%{a’ aﬁd erefgf&ﬂ%’fsgg E %Omﬁhteél ?Tdh%ﬂsetoﬁ@tna‘edneuammum Apr ol onged

exposur e nfupberaif bmptaﬂhedﬁﬂﬁim%re sRithesied ’frﬁﬂ%% tulﬁérza 1997,
O Leary, g, %QJ i ns; reV| ew Of their deve frent and
schedul es 8?3 m ntrV ﬁ’f‘terﬂ"u ‘wepfests C:ﬂbd@emgl]

Ge [ der ?| obf, dejongie, M. atlal T@cadonielmel BRPFROASRe ketl)révaﬁuef&!ffiﬁllo%ﬁb)@la%%g{é 000
Fovever . o CiiEF BBl bl Cancer 5 4 boo B bkach btk Guranpibedss:
(7 et hyllto Ia)tegm;@itgarﬁe;lelo@mnﬁagﬂschww ¢ﬂi:1ﬁﬁhgzﬁﬁlr55(ﬁﬂx(gﬁﬁgp§@t @?ﬁ!{ E
i ri not ecgp S ro {Pg e %/fgﬁe ydr oxycanpt ot heci n
(SN-38, EP &d §§ ttﬁ'ﬂ‘[faﬁ? f yavlssBrEaRtst ot heci n
(T t opot elcd?ffseh%wlé ffesnlnivestip, d@hrc?ﬂngh ,A7§ 400 -41 5,E1999) HbR@er, Bf%@?fe)%@nt titdéuni not o,
et a [ pi peri di nho) - 1-
pi peri di no] car bon o&%d\é%%f' t%g@ﬁnmg'hﬁ}&”‘éﬁ% )dr-sol ubl e derivative of
::(arrpt (t;t hd¥ipeidin Xyeempiothetinrfirimtecanka s tl?eprodr@},f&.%ﬂﬁq_&@ﬂ 1987;
| NgSRB&IT Yy dl\@,gq, { fer
(am noal :ily carrptpﬁ;ﬂﬁem n@éﬁﬁgf’zgﬁﬁ?‘%?%ﬂg ‘g&?%ﬁ’ase | and
antitumo é’if’ﬂ‘?“@@}o &gin (kgpgte ¢ bedd inhfded i 66d to &a@ﬂ:ﬂe)dmi&l@»rédﬁcéts
conpl exi (Kesinkkt t alimtation of
derivati tz(atl n %thgﬁma%%dggﬁﬁ%?m {]ﬁ{eﬁtgéfé‘ ai“?‘?‘s rhot ecan or topot ecan,
| ar ge majPHReridipo]car onyioxy- camptothecin, a novel water-soluble derivative of camptothecin,
against murine tumors. Cancer Res., 47:5944- 5947, 1987; Kingsbury, W. D. et al. Synthesis
20  of water-soluble (aminoalkyl)camptothecin analogs: inhibition of topoisomerase I and
antitumor activity, J. Med. Chem., 34:98-107, 1991).

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

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

30 - sensitive high-performance liquid chromatography with fluorescent detection. J.
Chromatogr. B., 694: 435-441, 1997; Blaney, S. M. et al. Plasma and cerebrospinal fluid
pharmacokinetics of 9-aminocamptothecin (9-AC), irinotecan, and SN-38 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).




of the canptothecin anal ogues were the canptothecin deri vaéh\ﬁgs%@%i ng
substituents on 25 the A-ring or B-ring independently. Su H t hecin
derivatives include 9 nitrocanptothecin (Pantazis, P. et al. The role of pH
and ser woeddasasn i n the netabolic conversion of 9-nigcraeamRiQL hecin to

9- am nocanpt ot heci n by human henmat opoi etic and other cells. Eur. J.

Hemat oL, 55:211-213, 1995; Loos, W J. -gt. at Determ nation of the |actone
and | actone plus carboxylate forns of 9-am nocanptothecin in human pl asna

by 30 sensiti veFenidgtivasesf mchan(d§,95)- trainthochethytes-BgraShlyydvdy -kt escent

det ecti on. PRLO By : - 441 997 ...BlL ane M et al.
Pl asma and %%’rg’ééb;ri%s i na i’fcﬁr? I?IH o 2%8%5?":’@@@%“%0 % F§é73?é@%@%{h§8mﬂog?%eci n
é ﬁ- AC) , : ri-mﬁ% hggﬂigﬁ@dsﬁfmwKDMSlﬂ)ﬂﬁﬂngﬁmfﬁ)ﬁmgmrmfheil&m%;er. L

ar macol . , rifehia . C al. Invitro
anti-tunor ti \fi t r%f fw%ﬁ)g/evssyé\%%gérgﬁglgﬁF@{en%‘gjg%qlé?-v%&aﬁ%fne“@anpt ot hecin
35 anal oguelseh&h fThaégqusoswaseb@hmgzﬂwsﬂfisaoﬁm 236086 co@biad 045952
PCT/ EP02/ 13Zikfumodeffetifit fiide\tRddeY. Mﬁ&t@ﬁyﬂgﬁg?ﬁﬁqkemi& Clin. Cancer Res.,

(1S,95) -1 -am.no-9-ethyl - 5-fl uor o- 9- hydr oxy
2,3,9,10, 1F Jl-’fé»?ﬁﬂ@dﬁewq_%M—mw@{od@qeéwénp{rgumpcei,u*ﬁpiiardmiqteﬂtno[| , 2-b]
qui nol i ne-  aléulahjdiceidbod it Wit AHBBES Il DOM:R i DB ARAE thainl B dlioft N
F-ring over,the, A agp B- ring was also reported to possess poten
anti -t unor tgfé]?‘?l@art’(of‘% thetRtherc 1autes of them. Thereforgthere weastill strongneeds to The
t opoi soner alikover héWhiyatHeE rdates DA delier 6Pﬁéwvtﬁmigfbﬂ§ecﬁﬁéfﬁfogs ﬁﬂﬁ'ﬂmﬁ}

eukem

i munodefi cignt nous del, of . human_acut e nyel ogenous a. in.
Cancer Res.a,cumée.‘s?%’iqsg@ggv 9ftumgneeller  the F-ring i ntroduced to the
particular position is restricted to a saturated hydrocarbon chain
wi th/w thout a pnvol ved in.the chai.n because of the limtations
of the syntheti gﬂﬁag&%gé%%}h’teﬁ%‘f#ﬁ?ﬁgfcgfqu’é?ouf‘ﬂ%?aéls PY agfifymor aefvifyy needs to
di scover ndWsdysnd hetinare lexb@sliantnpoandShdvitg polint RRNEASHIBTiRES bcapal 0gs
wWith inproyed acti vtihti es ainst. wide variety of tunor cell's. It has found
Y i

SRV BEMpOT el therany Hrtie rempeundephyrmageuticay scl osed

t hat the nov ex
herein ar e chepadydrisicantaanpideingdandsifd BREGRS fRPiddublsBe nded hdhdMic @

process faor Erod cing the same, the use in the nedical therapy of said
conpounds, Cﬁ‘ﬁ' P eutical conpositions containing said conmpounds and

processes for producing the novel hexacyclic conpounds.
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




In a first aspect, there is provided hexacyclic conpounds ch;é héof rmul a
[1], wherein Zis NHC(=X)-N(R1)- or N=C(R2)-N(R)-; R i lVI[[R)' (Qgen;
(d-C10) alkyl, optionally substituted with one to three noieties

i ndependefbdsessel ected fromthe group consisting of P(C?}&P% 1‘2' koxy,

hydr oxy, hal ogen, am no, nono-(Cl-C5) al kylam no, di- - 3 al kyl am no
and (C3-C7) cydoalkyl, a heterocyclic.ging and aryl in which the aryl ring
is optionally substituted with one to three noieties independently

sel ected from the @nising30hjdryxy24llficy\MaloRad, Q455 hoR6TCERB ARG 0 afld
consi sting of hydr‘ﬂg%,l_(%l lﬂiﬁ . hal ogen, am no, nono-(Cl-C5) allglamno and
di-(C-C5) allrylanno; I)Qz S trogen; amno; (Cl-C5) alkyl, (C-C5
al koxy, (CI - CoR"iahydrogentiminon(ieGs) al; (C1) C3)laRykBITCTES) diihd, nfogd- al kyl ani no
Fom the. o oup. ey g tebid B8 CIoc My BB oy bsRar Ao no.
(Cf,_- c7) II%yc| ogl {@fﬁeffnmtb‘f@dyllﬁbﬁmﬂyisahgtedrfroumjhy:gydupcuﬁﬁisghgbﬁ(delqﬁgl ri Ir{q |t s
optionally subs Ml . € es., independently sel ecte
from the group cagﬁsi’?&ﬂ; ’%T;?H‘Sg/ld%%@h( E&ﬁoa%ﬁ&ﬁtﬁfomﬁﬁpﬂ%?r nono- ( Cl - C5)
al kyl ami no or di¥y@w |2K¥} Kingis optio stitnttd Ridthame td thete pesietizint | y
hydr ogen, hal 09g9fdeendesil | IS Ly, _and
phar maceutically ae?cept a}t,)%}iseg t%lt;tl%%?g%f(?és‘?%&%ﬁgﬁ%o d&éﬁgﬁf‘ﬂk ere i s
provi ded hexacy @R, BmgdGAd=p) elkylaminofop div({T1aCh)aliylangiBosnher ei n Xi s oxygen
and R ,10R3 and{%ﬂdafﬁegﬁegg;dgﬁ@qvﬁﬁg&ﬁgg%f}wgg@_@tgﬂmcas&ti cal ly

ef’ enbotl nent, er

acceptabl e salys thereof .  |In ano e 1S provided
hexacycl i c Cor#féﬂﬁ’@gnﬁ‘fs‘qfﬂ% fornul a 20

and pharmaceutically acceptable salts thereof,

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

15 [1A] OH ©

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




30 May 2006 WD 03/045952 PCT/ EP02/ 13216 -5 [1B] off O wherein R, R2, R3
and R4 are as defined in claim1l and pharnmaceutically acceapéﬁﬂéxgﬁlts
thereof. In a second aspect, there is provided a pharmaceutical conposition
conpr i sWR@384598onpound as defined above as an active jciaipgdizent and a
pharmaceutically acceptable <carrier. In a third aspect, there is provided
a use of a conpound as defined above #df the preparation of nedicanents. In
a fourth aspect, there is provided a use of a conpound as defined above for
the preparation of nmedicaments for Rireating a cell proliferative disorder.
In a fifth aspect, there is providgd agprocess for producing a conpound of
formula [2], [2] OFi5 16 mhergin R R4 and X are as defined in claiml
and R5 is (Cl-C5) al kanoyl, Hakj 3 | sesyreacting a conpound of the
formula [3] or its salt, NH2 ; 2006 -5a wherein R, R3, R4 and R5
are the sanme as defined abovet N ceqgpound of the fornmula [4), IX
LIl LL2 [4] wherein Xis oxygen or su and L1 and L2 is a | eaving
group; in the presence of a base. gspect, there is provided a
process for producing a conmpound of
[1B]

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

OH O

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,




formula [5], [5] 6Ff b wherein R, R2, R3 and e are the saglﬁ sazcb@finedin
claiml1, and R5 is (Cl-C5) al kanoyl, which conprises reac .1@'1 érrpound
of the formula [3] or its salt, [3] OR b wherein R, R3, R4 and RS are the
sane as defined above, with a corrpounad of the for rrul a [6], [6] 30 May 2006
-5b wherein R2 is as defined in claim 1, R6 is oxygen; sulfur; =(OR7) 2

wherein if is (A-C3) alkyl; =NR8 wherein Rs is hydrogen, (d-C3) alkyl,
(C-C3) al kangigtein R, RQWQﬂhbﬁxkh L ] s e

i ndependent |y (CI-% al kyl; or es gen ﬂbﬁ&ﬁ}éﬂﬂa@@g&ng ge?oup In a
sevent h aspe IS prOV|ded a process for producing a conmpound of

fornmula [1] as defined above or a pharnpceutically acceptable salt thereof,
z [1) OH wherein Z, R, R2, R3 and R4 eas defined in claim1l1, which
conprises subjecting a corrpound of @drmula [1'j, [1') bra 1b wherein
Z, R, R and R4 are as defined above; and RS is (Cl-C5) al kanoyl, to
deacyl ation with a hydrazine or its deIH]V&tI ve. Disclosed herein are a

phar maceut i ¢ yhefeRPR n pﬁgﬁxﬁ% @EIEIQ he use of
t hose corrpoqus in ne%é(?gceg%rtﬁﬁ%rrrgge?‘ %gfpﬂelgsla y %8 ’eaﬁﬁnﬁ?e&gg %urmr Al so
di scl osed heP#®n is a process for the preparation of the above hexacyclic
conpounds, Unl ess otherwi se indicated, the follow ng definitions are set

forth to illustratea a8 aspect, there is provided a process for producing a compound of

formula [5],

5]
wherein R}, R% R® and R%are the same as defined in claim 1, and R’ is (C1-C5)
alka.noyl

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]




defined the neaning and scope of the various terns used to ﬂ@%@&i t he
invention herein. The term"alkyl" refers a straight or bré noval ent
saturated aliphatic hydrocarbon group. "d-d O alkyl" neans a straight
chain or branched hydrocarbon chain-Baving 1 to 10, preferably | to 8
carbon aton(slheRf) Nethyl, ethyl, propyl, isopropyl, butyl, isobutyl,
ter-butyl, sec;butyl, pentyl, 1-nethylbutyl, 2-nethylbutyl, 3-nethylbutyl,

, 1- ul et hy| Bfisgydefingd i ot | - ,
i sl o s i Rt

¥ :2006 -5 |

4-methyl pent %%%ﬁy%%ﬁmﬁP@3%ﬁ§&@)M¢ﬂ, atkogycadtionl; hy! but y!

d'the |ike, “Na¥8 prhete - 4 ' roupt hy| but y1

AL S o o A
ty

i sopropyl, butyl, %Yo , ter- butyl, sec-butyl, pentyl, 1-nethylbutyl,
2- met hyl but yl , S-Elgath | butyl as the like, nore preferably nethyl, ethyl,
propyl and the |i s fnent thetade pyovidedfagraceb ook @dgeaggcaﬁ?&qu apherein
R is an al kipkm@ghhqUpsassigef . "(C -C5)al koxy" preferably. neans
met hoxy, et hoxy, g%!opoxfﬁﬁidgggg%rp%?l’%%cﬁ{lé%ya‘:ﬁ}eB Blgtsatktheraobr t - but oxy,
pent oxy, 3-methyl butoxy, 2,2-di nejhyl prppoxy and the Iike. The term
"hydroxy" refers to the groug he term "hal ogen" refers to fluoro,
chl oro, brono and iodo. 30 May @

“am no" refers to the group NN _2Qd. {es ami no groups which are
protected by a group known ifh the aMt /A a formyl, acetyl, trithyl,
tert-butoxycarbonyl, benzyl, benzyl oxycarponyl, and the |ike. Preferably,
it nmeans -NH2. The term "nono-al kyl am ne ers' to the group -NH R,
wherein R is-an alkyl 5 group as fined eRaye, and includes am no groups
which are praotected b , 8,9roup kno in the art such as a fornyl, acetyl,
trithyl, terthesit g8 cREBoayd R

t erm " mono- (&g@)ﬂ%@%%[&f%%ﬁ%ﬁyﬁ@n@%ﬁ H?J%Mae li ke. The

et hyl am no, N opropyl am no, N-butylam no, N (1
met hyl propyl ) am no, N-(2-nethyl prgpyl)am no, N-pentylamnmno, and the I ke,
nor e 4 .

(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~ |




io preferably N-ethylam no, N-propylam no, N butylam no aRQOMPS, 4&90% The
term"di-al kylam no" refers to the group -NR R', wherein are
(i ndependently from each ot her) an al kyl group as defined above.

i-(d-C5)al kyl am no" preferably maﬁns NN- di et hyl am no,
‘N, N-di et hyl am no, N, N-di propyl am no N diisopropyl am no,
N, N- di butyl am no, N-nethyl-N-ethylam no, N-nethyl-N 15 propylam no and the -
I i ke, nore preferably N, N-di net hylam no, N, N-di et hyI am no. The term

"(C3-C7) euahﬂpéd:ws “miEE1pen Maeih YIBREHE Ot R 'zcéldﬂieﬂ{ypiu 9 a' nany
het er oat o eth @ﬁll[ ?Iﬂc g,lkgl ref erabl neans cy ro

cycl obutﬁ‘% @{7 g tg er%{e(ﬂﬁ cLgbly E&Fs@h’éﬂt Fimethydb qtﬂ@qntyﬂ@d

pr ef er abilie.CYC-Qpall}tprefadbly iéehsanenn BGfl dek. 11 N9
refers a F’% fﬁ rrbeprr ﬁh%% hﬁcal%l}tggrnésﬁ(#@;%pﬂ%ﬁ@ﬁs eiregaton(s)
sel ect ed PPEAFRPY B Qﬂﬂéﬁ Jrimethythutdl gs the likey nereyi hydr o-
oxazol yl prefeﬁblﬁmﬂ@l Qt]iyl;pﬁ;;ylahuﬂld‘]ﬂ;eyl pyrrol yl, thienyl, imdazolyl,
triazolyl, tetrazolyl, pyrl dyl, pyra2| nyl, pyri m di nyl , triazi nyl ,

oxadi azol yI hi adi pyryolidin tetr ydro hj enyl

tet rahydr of u'rr%/‘f 1) ?% érﬁ‘if %%?%'BP?H%TR "51?35@? ’rsﬁﬁ‘l Q@IPrPéldﬁ@qeﬂl per azi nyl
and tlhedlabm (M)qlkm?épmfmka}olymdaﬁaeihm efhky, Propo d?lftfiiokﬂ}ﬁht . 5
pyrroli tic.car oup, |.e. a
o710 ety UEt- b plitey, s BB ety g%étﬁeplﬁxsﬂw napht hy!
or tetrahydronapht Eﬁ/m preferably phenyl or napht hyI and nost preferably

phenyl . 30 THaeterm i) @y’ Rfrstokde grompHO-ef ers to the group R -S-, wherein
R is an (A-C5)alkyl as defined above, preferably nethyl, et hyI propyl ,
i sopropyl a » r d ethyl. 30 May 2006 WO
03/ 045952 Pcn%éé%%/ 13 16%&?“8%%[% &?Agéebﬁgﬁ)nve bn t he expression
"optionally substituted wth" neans that substi tut| on can occur at one to
three positions, preferably at one position, and, unless otherw se
i ndi cated, that the substituents are independently selected fromthe
specified options.




5 The term "pharmaceutically acceptable,” such as pharnBCﬁgbéﬁag#%
acceptable carrier, excipient, prodrug, etc., neans phar B Qlly
acceptabl e and substantially non-toxic to the subject to mhlch t he

parti cuarosmagepound i s admnistered. The term pharmag E %x accept abl e
salt" refers to conventional acid-addition salts or base- aa tion salts
which retain the biological effectivengss and properties of the 10
hexacycli c cogﬁounds of the formula [11 and are fornmed from suitable

non-toxic org ?t@rr@ramwgﬁﬂsmthcmapmmddﬁdade@amm@qmmdms@s The

aci d- addi t &Qd;&ﬁ!, 6‘2%*3’ erd.ved fro ani ¢ aci ch as
hydr ochl or| C Jta%r]; ro ?%né?%zsi’%dm%] r0| Eggttlr@ly? g’fl c@i?&ﬁ
sul fam ¢ ahﬁiﬁqelRmfetabh'mtmemnquhose derived from
organic adds such as p- toluenesulfonlc acid, salicylic add, nethanesul fonic

acid, oxalic Thetegsl® hiid® agti c add,
8M&EmdﬂThe bgés{le-fd%é#&ugn saﬁllsv &eﬁ%‘gfe any

fumarlc aC|d anggﬁtgaffllke I'nclu e derived
from pot a8 thave anding ﬁﬁaﬂaﬁ@g@&laﬁ*wlgﬁhmyrommagmﬁy]dmm de, such
as for exanthkertsehapiRirkiyl, A Witk M&&g@ﬁ bodyll bg&g,l i;tions, the
pref erabl £ 8? nts hyI ? yI op i, butyI,
‘i sobut yl , %b Lhe hWB?n(&‘C LR Nangf p:nmpylﬂ- hexyl ,

et hows hmj{"ﬂm’zblNPEB Oy I 0 it h“t“hﬂ?’e Bibely I@BTR??KH hﬁ't |
e 0 e OX ro ne (0)¢ u
5 hydr oy B erde SRR el ipron gl Sepesgchinoraridth bheypora 1

2- f | udPoepryferably-N-etholaniio) fypro ﬂarhinuomm afhino 4ad MaNRE o€t hyl ,
3- chl or opropyl, 4 chI orobuti;/IP 2-(di metﬁgl amono) et %I 3-

(di met hyl am - ¢l et h L(4- rmr phol i no)ethyl, 2 25
(pyyrroli qli no et i“(%lﬁrﬁ’ﬁ%’ Feg‘?rﬁ@/t\‘é‘ ‘§R® BorsbR 233 Eno) et hyl |

g- ( pylr i di @n ﬂrqmﬁacﬁoﬂmy):aﬁ | &ﬁbéﬁeﬂﬂéd,abave( f‘alt(@qzcﬂ)zjkymﬁﬂu%% hyl,
enz
2. (4yf | u@h %ﬁeﬁ)ﬁ}“’)"%t h’ﬁ%ﬂm%w h‘ﬁﬁ? l}laglﬁﬁﬁ gk?(?PYﬁHE{!%é‘thenw )et hyl |
(23(21 hy drdiig @R dib@ylarbiror Nesebdhyll MrethyDhe N iyl wl 2- o o
, 4- pet gﬁ%’ﬁ Xnﬂ#ﬁ or.e met , et :
propylm,} g* soprgpy , Q@c%q%}wefeﬁgﬂrﬁﬁ??}m m&r@?ﬁﬁﬁ 3 0. heiyl , Y
3,3-dinethylb , heptyl - hydroxyethyl 3- hydr oxypr opyl ,
| g E di mi‘ghw a#ﬁ { -C7)3¥4@ﬂqbtmmham«ﬂu)1ﬁmbwdmgmhm@he¢ﬂm) ethyl,
ridi
ohenyl pr opy T *%?ﬁwﬁﬁsﬁs%ﬁ?ﬂg?%%@ﬂ%@m FoPbiskeh R | 2- (4-
met hoxyp %GYQI‘P@PMM@&S&Wré}ﬁ%mbIY cyclopentyl and
cyclohexy].
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,




WO 03/ 045952 PCT/ EP02/ 13216 -8 The preferabl e enbodi nents % R2 &rg
hydr ogen, nethyl, ethyl, propyl, isopropyl, butyl, pentyl, Mfa’r gmet hyl ,
met hoxynet hyl , acet oxynet hyl, am nonet hyl, (et hyl am no) net hyl ,

(di met hpwaesromdsaret hyl , fl uoronet hyl, chloronethyl, trj t hyl ,
phenyl, pyridin-2-yl, methoxy, ethoxy, nethylthio, etﬂr?;rflﬂtpﬁil?fg?ﬁgm no, 5

met hyl am no, ethyl am no, propyl am no, biétyl am no, di nethyl am no,

di et hyl am no aﬁgrg}the li.ke, .and more preferably hydrogen, methyl, ethyl,
propyl , hydr oxyhergyfent %’W‘ﬁ%ghm{esw opionelihgnbstitited futithd meamtthyt| |

met hoxy, meubsihitionaan edchyttot € thréBoliHbRIA IR R x%@%;gﬁgg, g%%t hyl ani no.

10 In nore rﬂ?éi\ﬁ . hn r nt jnvention refers ounds of
formula [11, é‘lf el nete‘gtﬁaz%}@at%@ﬁﬁmweﬂ@ﬂﬂm-w%edﬁw i s

hydr ogen; Ppt¢msl - C10) al kyl, optionally substituted with one to three

noi eties independently selected fromthe group consisting of (Cl-C5)

al koxy, #ydrox 1LA0, mong-{Cl - C5) al kyl am no, di-(Cl-C5)

al kyl ami no F%gmctg%%ﬁh’ciféﬁg%ﬁﬂWWCFP@?ﬁeﬁuéll Bhermecentically agseptablgarsien, whi ch
the aryl rEHPiEms: Rspdiugretd.ipeans plesiatold ickdptMAREnH Qubsfin® el kes

i ndependentd the &R -{hr ;LIJ&?“J ro%g%ﬂ?g ?j stin lcl)f hy%ﬁwfﬁ%ﬁkoxy,
hal ogen, ami no, nono- tgg%) a |%ng RERdis stered- - C5) al kylamino; R2 is
hydrogen; am gﬁ% (d-¢5) alkyl, (Cl-C5) alkoxy, (C-C5) alkylthio, nono-
(Cl-C5) al kyl afieigm ce Yedckapltable spl6” refatsito badventicabsdd-tddime, Wi th one

(& 3] 5ot S S ST L el
het er ocycl i d:OBﬁP%“%ﬁ%#therfo ? %Hlm@rafdimﬂ frog Sbﬁam@ﬁd’fpﬂﬁiclo,i‘gmbm I tuted
ST e e AL S (B 1 1
i - (C - C5) “HIVe A oRgnicRgids sitrhra hydrechlanitepid iydrdbomivydidogaroiodiah@yen or
(Cl - C5) alskiftric aﬁﬁsM@Q@&pﬂ&&%ﬁ%ﬁ SRAc fc%!,- [H.IIIEE 81%/sél' é;e%l%gd from
organic acids such as p-toluenesulfonic acid, salicylic acid, methanesulfonic acid, oxalic
15 acid, succinic acid, citric acid, malic acid, lactic acid, fumaric acid and the like. The base-
addition salts include those derived from potassium, sodium, ammonium, and quarternary
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.




-9 Xis oxygen or sulfur; and pharmaceutically acceptable s reof. In
a preferred enbodi nent of the present invention, the stere%@h@?ﬁgqﬁﬁy

position 9 of the conpound of the fornmula [1] is S configuration 5

Pref err w0 @omesunds of the present invention are thosgrgbed@igul a [ A,
wherein Xis oxygen and R, R3 and R4 are as defined in claim1l and

phar maceutical |y accept abI e salts therBeof. The invention preferably refers
t o compounds g{;’{f %} vvherel n Rl is hydrogen; or (Cl-C8) alkyl
optionally su e\?ﬁﬂb tam@@rmgwbﬁ etlylipretybésatiepyl y sel ect ed
fromthe gb dxdethfl, 1(1@1101%) W{}&g{ &% ,pgen, anino,

nono- ( Cl - Kyl al’l'cyl a ?@;\1 cycl oal kyl, a

het er ocycl(?'% ﬁﬂ?%na%ﬁJ&W%hMWQqW@ytomM chisraspathdnal |y substi t ut ed
Wi th one tniflbrosethylp h@iyl% ldlﬁcieﬂqa&ﬁ&y ahasl ﬁg&g}ma‘, gﬁ;ﬂ*u

E\?Qrs]' rsrt)lrgg% %l ih¥dro§% R4 ar e ﬁydrogen

o]

E!y wﬁ 2‘3 am@f) thpflmnq,éxemlap:@laa;@) al kyl ,
phenyl - (Cl thE:BI;e, aﬁd@breﬂit&&eﬂslﬁhydibgeﬁ hhﬂﬁl—é@ £8)v) gﬁf{xyphenyl (a -

C8) al kyl 0, elnaﬁggr ﬁglﬁl Bﬁ%}al Ieﬁg r i n conpounds
of fornul a ?{mI f& P om: }ﬂrr’%%"?"}’lm »éﬁW]FJO: n- butyl,

1, 1- di et hypéthylomin, Bstyleminglapd dipydthylan@ing- di net hyl propyl n- pentyl ,

3-net hyl butyl, 2- n-hexyl, 3, 3- dlnethylbutyl n- heptyl, n- octyl, benzyl ,
phenet hyl , 2-(di met hyl am no) ethyl, 2-(4-nor phol i no) et hyI , 320

(di met hyl am no) propyl, 2-(pyridin-2-yl)ethyl, 2-(pyridin-3-yl)ethyl, 2-(4-
net hox)ghenyl }et hyl 2 (4-chorophenyl)ethyl, 2-(4-fluorophenyl)et hyI or 3-
pheny! pY opyl FPpie@;li QIrTesmiesmnummnbémm{cgdﬁ)compounds of formula [1],
(9S)-I-butyl-9-ethyl-9-hydroxy-I1H, 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

(9S) - 9-et hyl - 9- hydroxy-|-[2-(#2
pyrano[ 3", 4":6"',7" ]indolizino[l
2,10, 13(3H,9H, 15H)-tri one hydir:lp

9 0
(] OH O
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




c) (98)-1-[3 (di net hyl am no) propyl ] - 9- et hyl - 9- hydr oxy- 1H, 1 Hé\g
pyrano[ 3",4":6',7" Jindolizino[l',6 2 :6,5]pyrido[4,3,2-de]qui B 2406
2,10, 13( 3H, 9H 15H) trione hydrochl oride; d)

(99) - 9- hgslo4Dshydr oxy- | - phenetyl - 1H, 12H- PCT,EP02,13216
pyrano[ 3", 4":6"',7"]indolizino[l"',2 :6,5]pyrido [4,3,2-de]quinazoline-
2,10,13 (3H,9H,15H) -trione; 10 e) -9-

(9S)-9-et hyI -9-hydroxy-I-[2-(pyridin-2-yl)ethyl]-1H, 12H pyrano
[3",4":6',7"] Xmmeub 51' ,2':6, 5] pyrido [4,3,2-de] quinazoline-

L0 éBSaf’Ey?.“ﬁ* e BRI Rl Q14 el
pyr ano[ 3" ? i ndol i 2|no[1 2' 16, 5] pyrido[ 4, 3, 2-de] qui nazol i ne- 15
2, 10, 13(3H 9H, EBH)’ef?ﬂIF odigentaf the myessntipientionythie ssepodherpistpyf pasion2H pyr ano

[3 4": 6" ,9FtHe & 4 btA frﬂml i o [4, 3,2-de] quinazoline-
2,10, 13(3H, 9H, elg.i.}“‘i”‘t“?, one. h o 21]16s corlfigafibs

(98) 9- et hyl - 9- oxy- | i di n-3-yl)ethyl]-1H, 12H 20

pyr ano[g" 4" 6 fﬁ'feé: F%‘?ﬂ“fé’?"ﬂ%[‘}f CI’“‘SG“‘STWF'?IH@F 0362&9@}1&%1 zol i ne-
2,10, 13(3H,9H, 15H)-tri one hydrochloride; i)

(9S)-9-et hyI 9- hydr oxy-1 - (3-phenyl prapyl )-1H, 12H

pyr ano[ 3" 16", 7" Jindolizino [1", 2 6, S4pyri do[ 4, 3, 2- de] qui nazol i ne-

2, 10, 13(3H 9H 15H) trione; 25 j N

(98) 9- et hyl - 9- hydroxy | - (2- meBRyLEg 1H 1ZH pyrano [3",4":6", 7
Jindolizino [ 1',2" :6,5] pyrido [ glunazol i ne-

2,10, 13(3H 9H, 15H) tri one; k) [O5S<Fei# | - Nexyl - 9- hydroxy-lH, 12H pyrano

[3 4":6',7 Jindolizino [ 1,2 :6, 5 py
2, 10 13(3H 9H, 15H)-trione; 1) (9S) 9- et hyl - . oxy I pentyl - 1H, 12H pyr ano
[3",4":6',7' ] indolizino [ 1',2":6,5] pyrids &3,3 -de] qui nazoli ne-

2,10, 13(3H, 9H, 15H) -tri one; 30 My 2009A; OH ©

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;
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(9S)-9-et hyl -9-hydroxy-1-[2-(4- nethoxyphenyl)ethyl]-IH 12H306¢9é%@6
[3",4":6",7'] indolizino[ 1',2":6,5]pyrido [4,3,2-de] quinazoline- 2,10, 13
(3H,9H,mﬁ}&MM£$pne n) (99)- 1- benzyl 9- et hyl - 9-hydro %ﬁb P :
pyrano[3",4":6',7"']indolizino[1,2' :6,5]pyrido[4,3,2-de]quinazoline-

2,10, 13(3H 9H 15FD trione; 0) -10-

(98) 9- et hyl - 9- hydr oxy- | - (3- et hyl butyl)-1H, 12H

pyrano[ 3", 4": 6" bir(95)-Aebtiiyl-2ibydfoky-112-(Swidrphislindediyhl- B1,228@e] qui nazol i ne-

2,10.,13 3H 9H, aJ=¥ S th d 1H, 12H
pyrano [3( 4": 6 %(][g ,,353? ?%%O[g’% ésllgng‘id[‘i’g’;?rcﬁﬂi’"f% ]?,{egxée]
qui nazol i ne- 2. 102 l@lf((ﬂiwmm*ﬁlemdhydfmhloﬁ)ie,

9S)-1-[ 2- (4- h| | 9 t hyd 1H, 12H ran

13 2 6 71 nElR B ettt ropn ot - ey dih ol | e 15
2,10, 131( 3H 9H, 15H)yriro]3E:6°,7 1ndohz1no[1’2’65]8 yrido[4,3,2- de]ﬂ_iumazohne

(98) 9- et hyI-I [ nyl ) et roxy-

pyrano[ 3", %}(q &‘%#%ﬁ -Inong B&lii‘?»do [ 4, 3, 2-de] quinazoline-
2,10, 13(3H, 9H S : ]

(95) - 9- et hyI 9- h;dgrﬁgk-@?ﬁaﬁgﬁl 2 "9’[1 ER2H 1 20

pyrano[ 3", 4": 6' , PYfanqtioid |=7f1b?®h2120[162’5}$md¢6%31.23¢]21udm§:01mmazol|ne-

2, 10, 13(3H 9H 15Ij)mt1|3 JH61. 160
(9S) 1-(3,3-dineth fbl[Jty 1)~9:- eﬁf)ﬁ 9- hydr oxy-1H, 12H pyrano [3",4":6',7" ]

indoli®¥ino [ 1'¢) 293)@-&}1y1ﬁ9¢h}rddmyfl4[23(p$ndﬁ}2 OéthaR O j12E=
2,10, 13(3H, 9H, 15?%1 ? ONe o 5 si, ed punds are a)
(9S) - 1-but yl - 5[9’. 4 8?7(2)] g’f‘ﬁnn@#—“s E’%BE 301 Az dol i zi no [
1,2 :6,5]pyri do?&l%%ﬁ%ﬂﬂiﬁmmhhﬂhedﬂoﬂd} 13(3H 9H, 15H) - t done; b)
98 9 t hyl - 9- h tyl
(9S)-9-ethy dq )(&r)—%)féhyb e%?y? 9yhydroxy-1H 12H-
pyrano[3”,4™:6’,7’lindolizino[1’,2’:6,5]pyrido[4,3,2-de] quinazoline-

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

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-ethyl-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;




30 pyrano[3",4":6',7" ]indolizino[1l,2" :6,5]pyrido[4,3,2- de]38LMnaZZO?)l I ne-

2, 10, 13( 3H, 9H 15H) tdone; c¢)

(95) -9-et hyl - 9- hydr oxy-1-(2-met hyl propyl ) -1H, 12H

pyrano[ ¥0,03/045852, 7' ] i ndol i zi no[ 1', 2' : 6, 5] pyri do[ 4, 3, 2pgekpssigagol i ne-
2,10,13 (3H,9H,15H) -trione; 30 May 2006 WO 03/045952 PCT/ EP02/ 13216 -12 d)
(9S)-9-ethyl-I-hexyl -9-hydroxy-1H, 12H-Ayrano [ 3",4":6',7'] indolizino |
1',2':6,5 ] pyrldo(%4 3, 2-de] quinazoline- 2,10, 13(3H 9H 15H)-trione; e)
(9S) - 9- et hyI X 9'Ietbﬁb?rﬂly4lmx}H1-i@&-ﬁlethoxyphenyl)ethyl] 1H,12H-

pyrano[3",4":6', 7 ﬂng,%a 4‘916’1 PhihdolZinof, 21D b B £5 3. 8] fiGlAdipaz o0l | ne-

2, 10, 13(3H OH, 15H) -t T ]
(9S) - 9- et hyl - 9- hyde SHH@I;L f#§onsut yl ) - 1 H, 12H pyrano [3",4":6',7']

90 205, iy O PRt 80l ey rovol | ne

(9S)-1-[2- (4-chl orpameE@/”w”éﬁ,Tﬂznc}olmeﬂhxiiaﬂpﬁndﬂi@xy-d&}quﬁahﬂme-

3", 4": 6,7 6,5 do[ 4, 3, 2-d li ne-
gyrlgn% (3H, 9H, 15%10@@H§H’1§§{}m&, Ipyridol €] quinazoline

(9S) - 9- et hyl -| [oa{Qgp-sf ki lmhft&myn)-g.m ﬁqrhymm 1H, 12H

pyrano[ 3", 4" | nd 4 (0] de]qU|nazoI|ne- 15
2,10, 13(3H, 9H 151 @n 5%“‘1"}113“0[1’ Bipwido {43‘,2-de quinzzoline-

(9S)-1- (3, 3- d| et wnna@Hg’H,Qsmmdm,g hydr oxy- 1H, 12H
pyrano[3 4" “%IndOHZInO 1',2' :6, 5] pyrido[4,3,2-de] quinazoline-
2. 10, 1319 3H, 9H S)1p9-gistyl-9-hydree HBA28r ef er r ed enmbodi ment the i nvention

refers to conpoungeraas[38e?:5eshdoian ed by formul a
[1A], [1A] OHO grr el[ |srmsu0 fur andgﬂ%ggm%rfdﬂ& ar e&?‘%e same as

defined in clai m 12’%%3 Mﬁ%&m‘m@al |y acceptabl e salts thereof
Preferably, the g et 200 it RSl PAEA G nydroxy-1H, 125-
pyrano|3”,47:6,7']indolizino[1’,2":6,5]}pyrido[4,3,2-de]quinazoline-
15 2,10,13(3H,9H,15H)-trione;
T} (93)-9-eﬂ1yl—1—[2-(4-ﬂuoropheny1)ethyl]—9-hydr0xy-1H,12H—
- pyrano{3”,476,7 Jindolizino[1°,26,5]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; |




with one to 25 three noieties independently selected from

consisting of (Cl-C3) al koxy, hydroxy, hal ogen, am no, nono-(C -C3)

al kyl amwuoogs/afesy Cl - C3) al kyl anmi no, (C3-C7) cycl oal kydear Q& %%ﬁr ocyclic ring
or aryl in which the aryl ring is optionally substituted wt one to three
noi eti es i ndependently selected fromifpe group consisting of hydroxy,

al koxy 30 May 2006 WO 03/045952 PCT/ EP02/13216 -13 or hal ogen; and R3 and
R4 are hydr ogend) (09-ghfleheapiidyhydrosysiEptnihy| or (C1-C8) alkyl and nost

Compounds are 3) W@’é‘*’ﬁ?}?@#ﬁéﬁ%’%?&xé}ﬂw@ﬁﬁéﬁﬁw IR 1o 5

pyrano[ 3", 4": 6", 7% Hb%Llﬁﬂ)itnpﬁé, 6, 5] pyri do[ 4, 3, 2-de] qui nazol i ne- 2( 3H) -

t hi one- 10, 13(9 9 -9- hydr oxy- | - phenet hyl - 1H, 12H
pyrano[ 3", 4" (6 %@R ?bﬁ’gm%q(l szltygﬁ TI do[z 3, 2yde]p d
qui nazo$i ne- 2( 3H) pyrea a'hm,a’ ma«slamowmssy e[ 4.80ckelideholne

9S)-9-ethyl-9-h | H 12H , 7'] indolizi
15 C6.5] pyri e i%%%?‘%mlﬂg%nnﬁy&a?gm ! indotizine |

th| one- 10, 13(9I—t)1@15'9-9¢ugp9_h t he pr esent invention
refers to compounds repsesente z ﬂ%ih B] wherein R, R2,
R3 and R4 are as %ﬂ“ﬁg 67 e Iﬁﬂni’ laﬁeﬁ»iﬂﬁm el‘salmaydme'cept able salts
t hereof . Pref erra;ilcmsesmgngg% as defined above wherein R is hydrogen
or (ClI-C8) gd which is optlonaefly substituted with one to three

moi et i ¥ i ndepefld&Rt1-2-Seridonophinylethyi]-pethyhy-dydrozptHiigH-ng of (CI - C3)
al koxy, hydroxy, 9 ﬁf an,no, -(d -3
al kyl ani no, 2@&9 ?@W6&Vg€& Egtze g&%c%%[:&?% qé’?ﬁ”&‘?’f/‘l in which the
aryl rlngls opt i2ei9B3{3H. 838} tricned with one to three noieties
i ndependent |y ol ou si stjng of hydroxy, al koxy and
hal ogen; R2 is @3%58%5‘%?1'{'%%@‘06& )-eéﬁ %PWPXYOHM%%M |y substituted
with one to thregyrb’4es’, 7 Hatibligined N 46)5]pyridof4,3,2-de]quinazoline-
15 2,10,13(3H,9H, 15H)-trione; and
1) (98)-1—(3,3-dimethylbutyl)-Q-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,

formula [1A] wherein R is hydrogen or (O -CS) al kyl optio Ilé'%ﬁgstituted

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




selected fromthe group consisting of (O -C5) al koxy, hydr @Jf@;@ 8gen,
amno, nono 25 (Cl1-C5) al kylam no, di-(Cl-C5) al kylam no, ? - 0

cycloal kyl, a heterocyclic ring and aryl; (Cl-C5) alkylthio; (Cl-C5)

al koxy, wipesw4$98) - C5) al kyl anvno; and di - (C1-C5) al kKydcafhpi3:/23 | s hydrogen
or (C-C3) alkyl; and R4 is hydrogen. More preferred are conpound of
formula [1B] as described above wherei1s-R is nethyl, ethyl, n-propyl,I-
met hyl et hyl, n-butyl,, 1, 1-dinmethylethyl, 2- nethylpropyl

2, 2- di met tyihglosryind Rapd Rt stk hydrogh. Maye peREbIMR’ &3/He %empcaﬁma@a{dmzles -14

Eﬁé hy! ﬁ;f thost Brefe?a‘b ol %heﬁﬁ e @;ﬁ&%ggﬁﬁg&t@ﬁgﬁ%%tﬁgct ounde"2Y!

3-(di methy*lf%m no)propyl 2- (pyrldln 2- yl)ethyl, 2-(pyridin-3-yl)ethyl,

2- (4- met hoxyphegy _ or 2-

(4-1l uor ophen) | @ett%\sgllg%gl 92113%’% @ &ﬂﬁg%}'% ##{ogen met hyl, ethyl,
propyl ,%5 hydroxyFYEQ-qﬂ’g' & h@ﬁ@lﬂmp r Zfﬁlﬂpmdcriﬁﬁ,ﬁ@e}mmyd)hne—z(SH)-

(di nmet hyI am no) mehik-10 19@H01r511ﬁl%ﬁ , trifluoronethyl, phenyl, 2-pyridyl,
met hoxy, ethoxy, methylthio, ethylt hl o, nethylam no, butyl ami no or

di et hyl am no; m98)s9-h§}z¢ﬂ|=ﬁ}gpdrow 1-phedestiyl-IHNdHR4 is  hydrogen. Preferred

?833?:1 n g u?’;’/ily be l_&kﬁﬁ% gﬁﬁﬁ]y&f’?iﬂﬂ% w%ﬁgﬂ?doﬂ é H %e]%umazo@ne 2(3H)-

pyrano[ 3", 4" 6 mrdl@ll?r(ﬂHriéHl “djcdie; d5] pyri do[ 4, 3, 2- de] qui nazol i ne-
10, 13 15

(99) - g?et hy|H) 32‘5&9@* B o PaRE R AL hyl | - 1H, 12H

pyrano[ 3", 4": 6", Pytano[30r:girkndolizine{1’ ,@@wrdbf@,ﬁd@]q&n%dmg@mﬁzol i ne-

(185)139(2?hy|15“)d P S it o7, ©

pyrano[ 3",4":6',7"]indolizino[l", 2" :6,5]pyrido[4,3,2-de] quinazoline- 10,13

(9H, 15H) - di onfotisty e@ﬁmﬁnﬂ)ﬁﬂwﬂrcﬁnﬁhﬁhoﬁrdﬁtﬁf&éﬁ?bﬁh&% kpresented by

pyr ano[ 3" éﬁfﬁ YB] | ndoI izino[1'2' :6,5]pyrido [4,3 de] qui nazol | ne- 20
10, 13(9H % (5 J e) (9S)-9-ethyl-9-hydroxy-1-phenet hyl -1H, 12H pyr ano

[3",4":6" T ]|ndoI|Z|no[ 1'2':6, 5] I do[ 4, 3, 2-de] qui nazol i ne-

;
NZ SR

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; f) (9S)-2.9-diethyl-9- hydroxy | - phenet hi\ﬂ- 1 %ZH 25
pyrano[ 3", 4":6' 7' ]indol i zi no[ 1' 2' : 6, 5] pyri do[ 4, 3, 2- de] qui na? MFr0

10, 13(9H, 15H) - dione; g) (9S)-9-ethyl-9-hydroxy-I-(3-phenyl propyl)-1H, 12H
pyr ano[ Wo,04/0458827' ] i ndol i zi no[ 1' 2' : 6, 5] pyri do [4, 3, 2- delpiAaEe! | ne-

10, 13(9H, 15H) - di one; 30 h)

(9S)-9-et hyI 9- hydr oxy- | - ( 3- net hyI but+yid)-- 1H, 12H

pyr ano[ 3" e 7 ]|ndoI|2|no[1 2' . 6,5]pyrido[ 4, 3, 2-de] qui nazol i ne-

10, 13( 9H, pmt]}}flb oh@-hexyl, 3,3-dimethylbutyl, n—heptyl n-octyl, benzyl, phenethyl, 2-

[ ndoi .Zz?no"’%“""’ltbé ‘”‘ﬁ“gg?‘éﬁﬁ“’%“ gouph bt Ui abio 84 36nklinds % ol

30 May 20 Jﬁaﬁe@ﬁtllgmipbenﬂ)stbﬁ)z (4-6h10r0phenYl)EthYl(§'2-4 e 7
95)-2.9-

:(jlno)gce)l i Zi @ﬂﬁ! &% _ 2!?911“% qi?hény%?@??k ﬁh%‘%? Ew %Z%@%Eﬁ 0n23E9H 15H) |

R e h“ﬂ“*%‘*‘&"ﬂ"fﬁ”e"ﬂz‘*‘?f‘!%@ M‘ﬂi[fﬁ%"%ﬁﬁl 1H@%§@1 3t ano

10, 13(9H, 15KH)+ dio hydr
[3", 4( 6 TF 2R Dt OOT%H'G%WM O’FY ogen s estiiiand R

.10, 13(9H hiypdrBgen cﬂ'reﬂaﬁed&ﬂ'l Eig}:l:)eselectediiromtheErou consisting of :

ESR s i

%13, 2- de] " qui nazol i ne-
10, 13(19H" 15H) - di pyn_eno[a’),g’(@s)]nﬂpmﬁa{hti’vsh Ho[astw giﬁ)iaébl}hé-ZH
pyrano[ 3", 4": 6", 7lé,iﬂ9ﬁ,llbﬁ5-gﬁln%; , 6, 5] pyri do de] qui nazoli ne-

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;

15 c) (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) (9S)-1-benzyi-9-ethy!—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;

30 k) (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;




é?r ;go[lg( 92 12H) 7 ]d: gggl i gl) ng?f) , g e%h%i p?r Pégr ?zy3| 2p§2} éhpﬁg’iﬁ%’_ﬁe
10, 13(9H, 15H) - dione; 20p) (99)-1, 9-di et hyl - 9-hydroxy-1H, 12H _

pyr ano[ ¥o éafPsz 7' ] indolizino[1,2' :6,5]pyrido[4,3, Z}ka%hgﬁ%ol I ne-
10, 13(9H, 15H) - di one; Q)

(9S)-9-ethyl -9-hydroxy-1-[2-(4-nmet hoxyphenyl)ethyl]-1H 12H 3" 4" 6

| * " pyrano [ , : , 7] noizino[ | ,2:6,5] pyrido [4,3, 2-de]

qui nazol i ne- 10j) 11{0.9}2.Q-EH)h)d-dimr&ibx}_r-ISE%ne_t%yil%:opyl)—1H,_12}|_I|- Lok

E)grséné[ 22 £14 ghl grﬁ%anrﬁgg‘f ,lrd)z,:%?2%ﬁldkm%ﬁE’gy%ﬁ]gm%%%gy%f%mﬁh| nazol i ne-
10, 13(9H, 15H) - di dAd3(9H,15H)- dione; .

k) (95)-9-ethyl-1-heptyl-9-hydroxy-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] pyrido[4,3,2-de]quinazoline-
10,13(9H,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[S”,4”:6’,7’]iudolizino[l’,Z’:G,S]pyzido[4,3,2—de]quinazo}ine-

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; :




(9S)-9-ethyl-1-[2-(4-fluorophenyl)ethyl]-9-hydroxy-1H, 12H

30s) pyrano[3",4":6',7"']indolizino [1',2":6,5]pyrido[4,3,2- a%f’lﬂu?ioﬂgzol I ne-
10, 13(9H, 15H) - dione; t)

(99) - 9-wolwghasos 2- (4-f | uor ophenyl )et hyl ] - 9- hydr oxy- 2 12H pyrano
[ 3",4":6",7"] indolizino [ 1',2':6,5] pyrido [ 4,3, Ee?fﬁf%&ﬁyﬁazollne-

10, 13(9H, 15H) - di one 30 May 2006 WO -0%/-045952 PCT/ EP02/ 13216 - 16 u)
(9S)-9-ethyl-9- h roxy-1-(1-methyl ethyl)-1H, 12H

- pyrano[ 3", 4": 6' 11 " (9ShBettiyk-hpdrosy- (1 -Gy eHiybefiyl HOE A2, 2- de] qui nazol i ne-

10 13( 9H 15H)' d| 3 3

(95)-1- (3, 3- di met E}B}&buﬁ °6 7lam‘??"FmB[lrrﬁaﬁf%JRYFdﬂ[f‘i%ﬂe]ﬁ“‘naz"hﬂe'

pyrano[ 3",4":6',7' iﬁ)ﬂ dione;, 2' : 6, 5] pyri do[ 4, 3, 2- de] qui nazol i ne-

10, 13(9H 15H)

(9S)-9-ethyl - ﬁ a@g’xﬁ% H‘E’?E}WWQ'??%P?WFIWQH)HHH 12H pyrano

[3" 4 ® 7] ndqtymofﬁw’sﬂ?’hﬂloiﬁnwmm,ﬂpyﬂd%{@s ZdeRhingslinezol i ne-

10, 13(9H 15H)- di gf?jel )

(95) - 2, 9- di et hyl - S Ry ar 65T 43S net hyl but yl ) - 1H, 12H pyrano [3",4":6', 7'

ndol 2110 | Lz 095 gﬂh%@-%e%o L @ik, 150 151

di X 9RS)-9-eth
['3,0”2 %) (7 > d’gfﬁnﬁz’né P 71“1%{“80[@% 6y Pmsﬂ@[‘i[ -delguigegolivgri nazol i ne- 15

10, 13(9H 15H)- d| quﬁ3(91-1),15m5110,9€et hyl - 9- hydr oxy-|-(2-hydroxyet hyl)-1H, 12H
pyrano [ 3" Fglndollzmo[ 1',2':6, 5] pyrido [4, 3, 2-de]
qui naz¥l i ne- 1@)1@@ 9 diethyl-Yhysdrexy- b&3-methylbutyl)- 16, 12H-

(9S)-9-ethyl - 9hy ¥k 2 I:%F H..12 '
pyrano[ 3", 4" : 6 7 drgl .ﬁ?ﬁgfﬁgﬁ%ﬁ% %}P%ngqtf}?%a‘%g%ﬂza Fazol i ne-
10, 13( 9H, 15H) - dué -glneg- et hyl - 9- hydr oxy- 2- met hyl -1 - pentyl -1 H, 12H
y) (9RS)-9-ethy1—9—hydroxy—4-methyl—l-pentyl-lH,IZH-
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) (9S)—9-ethy1—9—hydrox_y—1-(2—hydroxyethyl)-2—methyi—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) (95)-9-¢thyl-9-hydroxy-2-methyl-1-pentyl-1H,12H-
pyrano[3”,4”:6’,7’]indolizino[1’,2’:6,5]pyrido[4,3,2-de]quinazoline—
10,13(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) (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-

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"]indolizino[ i',2":6,5]pyrido[4,3,2-de]q hﬁzoid'?gle-
10, 13(9H, 15H)- dione; 25 cc) (99 -2, 9-di et hyl -9-hydr oxy-| 3 =IHM, 12H
pyrano [3",4":6"',7 jindolizino[l, 2" :6,5]pyrido[4,3,2-de] quinazoline-

10, 13( 9wolBMhsesdi one; dd) (9S)-9-et hyl - 9- hydr oxy-1 - pgg} baaAzAEOPY! - 1 H, 12H
pyrano[ 3",4":6"',7"jindolizino[l, 2 :6,5]pyrido[4,3,2- é% gui nazol i ne- 30
10, 13(9H, 15H) - di one; ee) -17-

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

pyrano[ 3", 4": 6' )] {Ho-ethil9diydraxy-26hy8tqrymiethy]-2(3 nRtipipromyl- R 128 ne-

10, 13(9H, 15H) - di 2ang9” 2006: / [EPOR/ 13216 -17 ff
(9S) - g- et hy:_? 9- h;g?g?ng{g%b%? %5@%%@16%3%{%%5&wz)n?"m 12H pyz ano
%8H{15f{{-)

[3",4":6"7"] indol o1 Aiorg; 5] pyrido [4, 3, 2-de] qui nazol i ne-
10, 13(9H, 15H) -

(95) - 9- et hyl - 9- %%)8@2‘3@%‘%?’8&%&%&%@%{%WCB%XWFY}):%}% 5
E%r E]i-goga" 1451 . 6' (71 ] byvend!{p24 @] lindlizing Bl 26151 50id4 43, 2 de] ghigavionazol i ne-

, , - di ope; L
(9S) - (2 chl o|r_?)rret hyﬁg’-@?‘r)%?ﬂ'é’-‘%“far oxy- | - (3- met hyl butyl ) - 1H, 12H
E%r ig?gﬁ 1151H) 6' gl_:l] (9spha! chivid1dllyl 3-6thyl DHBMEbGOL-(b-RethyiRGy DU BEL! | ne-

’ h - arone; U . rey3 . . .
(9S) - 2- ami nonet hyl P’@’!’E’i%ﬁ i%zh'ﬂ?ﬁ%wﬂh CBelpryidolt 2rdelquipazelivgy [ 3, 4" 6' 7' ]
‘indolizino [ 1'2':B,B(IMySHEdidnd;, 3, 2-de] qui nazoline- 10, 13(9H, 15H) - di one;
1) (99)-9-Ethyl-9: hydroxy-I|-pentyl-2-trifluoronethyl-1H, 12H pyrano
[3",4"1% 7 ]P)nd@lgi:%'iawqmeﬂl}',l-ﬁ‘eﬂB’,I-thYQWdapeEllYHHZQHe] qui nazol i ne- 15

10, 13(9H, 15H) - di anok3®)4”:6'7 Tindolizino[ 1°2’; i - i jne-
(9S) - 9- et hyl - 9- hyg?’gxzﬁl-[( | i 3- #31 SRl 2 lpyridold a2 delquingzoling,
pyrano[ 3",4":6" 7' ]]ionlé H, od{OEEiZ' : 6, 5] pyrido[ 4, 3, 2-dej qui nazol i ne-

i} (95)-9-Ethyl-9-hydroxy-1-pentyl-2-trifluoromethyl-1H,12H-
pyranof3”,4”:6’,7 ]indolizino[1°,2’:6,5] pyrido[4,3,2-de] quinazoline-

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

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

' 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

.25 | nn) (9S)—2-('butylamino)-9-ethyl—9-hydroxy—1-(S-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.

iC

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




10, 13(9H, 15H) - di one; 11)
(9S) - 9- et hyl - 2- et hyl t hi 0- 9- hydr oxy- | - ( 3- met hyl but y! ) - 1H, 1280 Mgy 2006
pyrano[3",4":6"' 7' ]indolizino[l 2':6,5]pyrido[4,3,2-de]quinazoline-

10, 13( 9OMd&ksestli one; nm) _
(9S) - 2- (di met hyl ani no) - 9- et hyl - 9- hydr oxy- | - ( 2- et hyl propy!3 =18, 12H
pyrano[ 3",4":6' 7' ]indolizino [ 1'2':6,18}pyrido[4, 3, 2-dej qui nazol i ne-
10, 13(9H, 15H) - di one hydrochl ori de; and 25 nn)

(9S) - 2- (but yI an$}rg¥)-9-ethyh§-hydromy tH(BxethylbuBAREgHbut ) | ) - 1H, 12H  pyr ano

3",4":6" 7' [ | 741G, ] 2. 2nd. I , 3a12-.de]..qui i ne-
[10, 13( 9H, 15I—|)]-d: o300 e indolzifof ]r'%ﬂﬁ”ﬁ"g?’éér@?‘ﬁ%e founds maybe
sel ected from t hdOg@@iplddndiosti ng of a)

9S) - 1- but yl - 9- gt AWl 5 95 r -1H,12H.3
éyr ;no[ 3u Z . 6’ ‘57‘%”.’%8%‘%%“%%%’9",ﬂézl'%?%i%ﬁgwpdwﬁ%léj 2- de] qui nazol i ne-
10, 13( 9, 15H) - di qysmol8]’, 4/ 8 lifdodiviny] 12,965y sbiribeya, 3,21l elH, 12H

pyrano[ 3", 4": 6" 7'hi i20nQl 1' 2' 1 6, 5] pyrido[ 4, 3, 2-de] qui nazol i ne-
10, 13( OH, 15H) - dilgﬁg&%%ﬁ@ag‘["ﬁﬁoes WO 03/ 045952 PCT/ EP02/ 13216 - 18 c)

(9S) - 9- et hyl - 9-dpy g8) I ythil-d- boiggivi i, 12H pyrano [3",4":6' 7' ]
indolizino [ 1'2':6,5]pyrido [4. 3, 2-de] quinazoline- 10,13(911, 15H) - di one;
d) (9S)-9-ethyl - @’Yﬁ?aﬁga‘%fiﬁ r7?]ef21°#€m§l)l b S Brirotd3.2-delqginazoline-

pyrano[ 3", 4": 6", 1013(oEpIsEyi sighd' . 2' : 6, 5] pyri do[ 4, 3, 2- de] qui nazol i ne-

10, 13(9H, 15H) - di one; e) (988 -9-et hyl - 9- hydr oxy-1-pentyl -1H, 12H pyr ano

[3", 406" | 7' | i WH6PDPretbylfl-fR-(4fiuosophbyyyethyid-of MydBoa~ HEJI26ui nazol i ne-

10, 13(9H, 15H) - di,@0esrad@ )}y 330 112 oo, . L
(95) 9. et hyl -1 - [ BAEEeL, o }gcéf?edﬁlﬁﬁ“’e[% i mgTidold® A delqpingzoline- o - 2o |
3",4":6', 7'] inlQBPHiIaH){dione;2' 16, 5] pyrido [ 4,3,2-de] quinazoline-
g) (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—
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[S”,4”:6’7’]indolizino[l’Z’: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.

- - Purther 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) - ‘di one; Q)

(9S) - 1- (3, 3- di met hyl but yl ) - 9- et hyl - 9- hydr oxy- 1H, 12H 30 May 2006

pyrano[3",4":6',7"']indolizino [1',2":6,5]pyrido[4,3,2-de] quinazoline- 15

10, 13( 9% oldsllsosdi one; h) (9S) - 9-et hyl - 9- hydr oxy- 2- rre;,@g},; dRgRt vl - 1H 12H
- equ|na

pyrano[3",4":6',7']indolizino[i',2" :6,5]pyrido [4,3, zol i ne-
10, 13(9H, 15H) - dione; i) -19-

(9S) - 9- et hyl - 9- hydr oxy- 2- hydr oxynet hyl -1 - pentyl - 1H, 12H 20

pyr ano[ 3" ,ptolif@ativejdisocdsr) ezd. taicdr, @mpGishk pgmindktdrihg 3o 2 patizhtininealihéreofa-

10, 13(911, =g : ' . .

(95~ - anthciseuflafip B ARYe qrhdunt of s compoimdas desribed sboe. The pethods 50 o 70 |

i ndol i zi nesiecialtynisefig] fr thepiyaatrasnt pol] Rnubed angisemarsdike paeredial cases Hng5H) - di one.
25 Furt her, TR0} Al and [ 1B], those
in which t egggynnetrl’gt%(?%r ony%{jéf)vgcfgllgta?%ﬁ;@&ggas&fﬁ% " configuration are
preferable fromthe aspect of nedicinal activity. The invention also
refers $o phathtiBemtionalso pevisiseiprocess Sorpoedicingiasgmpounsiaffummlald), descri bed
above as an active ingredient and a pharmaceutically acceptable carrier, 30
especially those which are suitablg for oral or parenteral adm nistration.
Further the invention relates to tlje yse a conpound as defined above for
the preparation of nedi canents,HNspgCially for the treatnent of cell
proliferative disorders and/gr ganckr, e.g._colorectal cancer, |ung
cancer, breast cancer, stomach arvital cancer and bl adder cancer.
The invention also refers to_aNekh
03/ 045952 -19 PCT/ EP02/ 13216 l:lprol iferati
conprising admnistering to a patient in nead fhereof a therapeutically
effective anount of a conpound as described|alhove. The nethod is
especially useful for the treatnent 2gf sol i@R’t@nors and cancers |ike

col orectal canc Mo, | ung cancer, br'€ast cancer, stomach cancer, cervical
cancer anurhm:a&zek , B4ancik 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], '




5 The invention also provide a process for producing a con’ggﬁé @f formul a
[2], [2] wherein R, R3, R4 and X are as defined above, an Yi 0?Cl Ch)
al kanoyl, whi ch corrpri ses reacting a conpound of the fornmula [3] or its
salt, Nygokbishxs [3] 10 wherein R, R3, R4 and R5 are é,{}g iﬁ% as defined
above, with a conmpound of the formula [4], X L1 kLD ﬂm &rein Xis
oxygen or sulfur, and L' and L2 are i-rdependently | eaving group such as
hal ogen, (Cl-C3)al koxy optionally substituted by one to three hal ogen(s),
phenyl oxy 1s optionally substituted by nitro group, succinimdyloxy or
i mdazole; in the presence of a ba}\e gnot her process of the invention
refers to a process for produci n§ya M’orrpound of formula [5], 30 May 2006
WO 03/ 045952 PCT/ EPO2/ 13216 R \ , R3 and R4 are the sane as
defined above, and R5 is (Cl- ich conprises reacting a
conpound of the fornula [3] HN W[3] 5 wherein R, R3, e
and e are the sanme as defined above, . canpound of the formula [6],
XLI [6] wherein R2 is as defined above; R{ isPoxygen; sulfur; =(O0R7)2
wherein R7 is (O-C3) alkyl; =NRs wheretdRB\is hydrogen, (Cl-C3) alkyl,
(C-C3) al kanoyl, al koxycar bonyl ; 7 R310 ORH) Owvherein RO and R10 are
|ndependently QI -C%) al kyI or hal and L' is a |leaving group
R*and R* are the sameasdeﬁned above, and R is (C1-C5) alkanoyl,

which comprises 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




such as hal ogen, hydroxy, (Cl-C3)al koxy optionally substi tg{s%% gne to
t hree hal ogen(s), phenyloxy optionally substituted by nit o B

succi ni m dyl oxy, or imdazole. The invention also refers to a process for
pr oduci wg ogngeaapound of fornula [I] as defined abov? %5@, p%%rrmaceuti cally
acceptable salt thereof, /Z 15 [I] 30 May 2006 WO 03 % é / EPO2/ 13216
-21 wherein Z, R, R2, R3 and R4 are agjdefined in claim11, which conprises
subjecting a conpound of the formula [1'], [1'] wherein Z, R, R2 and R4
are as def Wheeein ZRYB? RAmsh Foaré ss defaedGh Klaith K afieH compPisésQubjedmyhkat i on with a

hydr azi ne i I V&, The invention conprises also those conpounds
pr epar ed b%gn °%§%g§§%%§sﬂaz£éri bed above and to the conpounds conpound of

formula [1] for use as nedi cament, pecially in the treatnment of cel
proliferative disorders. The g0l | gwi Bg Schene 1 descri bes the preparation
of the hexacyclic conpounds of he Pae formula [1], [1A] and [1B]
In the follow ng Schenes 1, gg R2 )
of the hexacyclic conmpounds descr
PCTI EPO2/ 13216 -22 Schene 1 step A\ step
'O [57 OAc O

Med \abgirey 30 May 2006 WD 03/ 045952
1) Or 1" "N- | step D [10] OAc

OR° O

]
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.




step E step G > [1B] Starting conpounds of the fornmula [7] gigaﬁﬂﬁgn
conpounds or can be prepared by 5 nethods known in the ar b anpl e,

(20S)-9-nitrocanpt ot hecin 20-acetate is prepared according to the
proceduwwesosfppsy ted by M C. Wani et al. (J. Med. Chc;, Wg&;? 2358) 30
May 2006 WD 03/045952 -23 or by F. H Hausheer et aI.ET 940) .

PCT/ EPO2/ 13216 [7) OAc O The reacting manditions of the above Steps A B

C, D E Fand Gare briefly described hereafter. 5 Step A. Oxidation of a
conmpound of the formula [7] to prepare a conpound of the forrmula [8], The
oxi dation of the above Step Ais preferably carried out with a suitable
oxidising reagent in a suitable sogc%nt Sui tabl e oxidising reagents are
hydr ogen peroxi de such as 10 aqueousjh%%%ogen per oxi de and hydrogen

per oxi de-urea conpl ex, percarboxylic add such as peracetic acid,

per benzoi ¢ addN8r m chl or oper benzoi ¢ add ashN®,i ke, and suitable solvent are
acetic acid 2 drof ugan, chl orof orm_dichlgr oet hane, as i ke.

Typi cal ly, o i s cérpléct ed at

Cfor | tog4O~FOIHE ™
to prepare a conpound
Step B is preferabl
sui tabl e sol vent. i tabl
WO 03/ 045952 PCT/ EP02/ 132%

), 15 fornul'a [9],

e out with a suitabPe
hl ori nati ng reagentg ars
-24 chloride, thionyl chl

ij¥ating reagent in a
ph@sphoryl 30 May 2006
9f¢@e, oxal yl

chloride, Vilsneier reagent as like, with the u%§ of N, N
NO, CI NO, HN™

| 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)




di met hyl formam de as a catal yst or solvent. Suitable solv
chloroform dichloronethane as |like as well as N, N-dinet ﬁ{’)w@%@% de as
menti oned the above. Typically, the reaction is conducted at the

t enper afy Bpofos2 80 C for 1 to 15 hours. 5 Step C gg,ygl an of an am ne
Ri-NH, to a conpound of the fornula [9] to prepare a § of the
formula [10], [10] OAc O The addition _gf _the above Step C i's preferably
carried out in a suitable organic 10 solvent such as nethanol, ethanol,

tet rahydr bR H Hiusheera@Bieiwolbeoghor m N, N di methyl formam de as |ike at
the tenperature fromroomtenperature to 120 C for a period of 15 m nutes
to 1 day. fep D: Reduction of a conpound of the meJI a[ 10] to prepare a
conmpound o O™y ¥1, 15 [3'] QAc O The_rédaction of t(gle above Step

Dis prefera igabl e sol vent
0 ch as cycloh
; |tag1e éof@lgnts are e.g.,

in the pre8ence” of Na st
30 formam de, |, 4-dioxane, and~wefe€y W th or

nol ecul ar hydrogen, or

anmmoni um fornate as |i
et hyl acetate, Ngﬁ] .
wi t hout i norganic organi ¢ acid such as 1to 10 N aﬁﬂleous B4
acid, sulfonic acid, phosphonic acid, nitric acid, acetic acid,
frifluoroacet II!he@éh en~t tals such as
pal | adi um t:én %:ﬂg{?g}lﬂ &ﬂ&?}t ypsf%%pilﬁﬁg %;l’r]ﬁe’@gﬁklltl 4%9‘%%%?* adi um on
char coal af’r?é“@ gafet-oxi de. Typically the reaction is conducted at the
tenperature O to 100 C, at the pressure 1 to 100 at onsphere 30 May 2006 WO
03/ 045952 SRGTA-ERERbA 2EH congRuh@bf Be The
reaction m tep Dis also achi Ed\]/:%da\?\[n& %’%FB rrentaps&né %? or | ow val ent
met al sal "h[ 5 Zn, Fe, and SnCl 2 in a suitable solvent such as aqueous
hydrochl oric aid and rret hanol i ¢ hydrochloric acid at the tenperature 0 to
100 C for a period of 15 mnutesndo 1 day. 5 Step E: Reaction of a
conmpound of the fornula [3"] gait a corrpoundoof formula [4], X

=3

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




[4] wherein L' and L2 are (optionally different) |eaving %r&;aps e.g.
. hal ogen, (Cl-C3)al koxy optionally substituted by one to t P Yh?aﬂeégen(s),
phenyl oxy optionally substituted by nitro group, succinimdyloxy, or

i m dazolgy oshssofy epare a conpound of fornula [2'], 101’%%@?561_“ reaction
of the above Step E is preferably carried out with a R&) reagent of '
the formula [7] and a suitable base i.pga suitable sol vent. Suitable bases
are typically trialkylamne such as triethylam ne and

di i sopr opyﬁhbridylﬂa'nmﬂehloﬂdadpnnﬂﬂchlaﬂﬁda‘éﬂm&diéﬁge:glaym@Wﬂﬁ%% ofa§ indi nes, ag|d
i_norganicdgﬁgﬁﬁ Hehnd L.um.car bonat.e odium Js hicarbonate. Suitable
solvents are c I%oro oéen?ngg(ﬁ%’ﬁftcﬂ%Pﬁg?f&%ﬂéegﬁrﬁ??%@%@%-di oxane,
N, N- di et §ghloremnetharicdelikess wiell s N, Tidim@indfolaimids acoBskitee thetaypiecal | y at
bet ween - ity RO i fromb5 mnuteg.to several days. Typical
reagent s g?p T hg]@olrreﬁu élq{cf%f{?%%de& SERRERure °;§ﬁo§%ﬂé§’ 1?\“?‘8&osgene,
t hi ophosgg&e, carbonyl diim dlazol e, thiocarbonyl diimdazole, phenyl
chl or of°or H&P &= Addilign Okam aming B -NH: t9 2 adimploend/ bf thafonmniat[e] apeepatea | | ke. 30 May
2006 WO 0%&&5&5&%@@;{@?16 -26 Step F: Reaction of a conpound of the
formula [3'] with a conpound of the fornula [6], [6] wherein R2 is the sane
as defined above; R6 is oxygen; sulfur! (OR7)2 in which R7 is (d- C5)al
cyl; =NRs group in which Rs is h{Qt (d-C5)alkyl, (d-C5)al kanoyl or
(A 5 C5)al koxycarbonyl ; =N RRIA ir hch RRP and R10 are independently
(Cl-C5)al kyl; or hal ogen; ang eg¥1 ng group, such as hal ogen,
hydr oxy, (Cl-C3)al koxy opti g g Arsd
phenyl oxy optionally substituted by nitra_gfo 5 [SSiJcci[ gi T %{I o>éyémo_r|_h

"1, ' c e
reaction of the above Step F is preferabhy“lcayried out with a suitable
reagent of the formula [6] and a sUl®abl e ¥&&e or add catal ysts in a
suitabl e solvent. Suitable bases are typically trialkylamne bases such as
triethylam n%hanéi i s%)r opyl et hyl am ne, aromatic

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




am ne bases such as pyridine and |utidines, and inorganic gﬁl S soggh as
sodi um carbonate and sodi um bi carbonate. Suitable add cat &?’(ysz e
typically inorganic acids such as 15 hydrochloric acid, sulfonic add and
nitric sarhsoppgani ¢ aci ds such as acetic add, trifl lée&’%%ﬁéilg add,
met hanesul foni ¢ add and p-tol uenesul fonic add, and Lewi's add such as boron
trifluoride, titaniumtetrachl oride dtin tetrachloride as |ike. Suitable
solvents are chloroform dichloronettiane, acetonitnle, 1, 4-di oxane,
N, N- di net i ) j T t.1 Qn 1 s. candyct ed pically
at bet weefgly dz%lﬁé)%f”i?g}gﬂ %teg%ﬁ %a§'gﬁé}eir}%%ﬂ?nr %ﬁr%ﬁ%étgég 1?1@??& se‘g)?et%c’)w1 eegfg}eﬁfaydays.
Step G ReEEOr bw-yalreameta) salitsndras Zof FeamsidinGiuingd suifabldselvemsndiiaa [2'] or [5']
"W t h hydragdonehvdr SEXRE ' : ol-1A] or
5] The daey o AR & B g ST RAU A R ek M RO BAD 1
hydr azi néoﬁarPeHO‘gﬂﬁ]t'jéBﬁnéteSMWnt and at suitable tenperature. The suitable
solvent are typically nmethanol, ethanol, 30 May 2006 WO 03/ 045952
PCT/ ERO2 5462 Reacti ofka chrtfot A6t thNobintlh 121 With § eb:ipiistior eIl sul foxi de
and water as like. The reaction is conducted typically at between -20 to
100 C for a period from5 mutes to veral days. Furthernore, hexacyclic
conpounds of the fornmula [ 1B] can1b pgepared alternatively froma
conmpound [2'] by processes illustrlatedlin the following Schene 2. In 5 the
foll owing Schemes 2, R2 is (Cl-C5allrylthio am no, nono-(Cl-C5)al kyl am no
or di- (Cl-C5)al kyl am no; Xis sulfur¥4 R, R3 and R4 denote the sane as
t hose of *lhe, E@é%gagcl i(c .conpounds of "'the fornmula [1B]; R' is
( Cl- C5) al"RFrep: RIS{opHematly difigreat)ileing eroups elgyhalogeds (63 G3)dkoxy Cl - C5) akl .
Scheme 2optfdnsltyaabdttsts = : 4 el BPsif the
B e P Pha ik B iy SRl 8Pt

above Steps H, ],ar}[d ] are also brie rea
oup, sucamimidyloxy, 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,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.




30 May 2006 WO 03/045952 PCTI EPO2/ 13216 -28 Step H Al kylg ' na??)f a
conpound of the fornmula [2'] with an al kylating reagent to M"g"é( AP
conmpound of the formula [ 12], [12] OAc O The al kyl ati on of the above Step
His preioaselbs: carried out with a suitable al kylati PET it ent in a

sui tabl e solvent. Suitable al kylating reagents are a yflE hal 1 de, al kyl

sul fonate and di al kyl sulfate such as 2l-kyl iodide, alkyl brom de, alkyl
p-tol uenesul fonate, al kyl nathanesul fonate and di al kyl sulfate, as |ike.
The sui t atfitep & Beactinn of accentioand efthiefonhulads?] with alcompéuaidrof d@ifepluly [@jet hane and
the like. Typically, the reaction is conducted at the tenperature between

O to 100 Cfor 0.1 to 10 hours. 10 Step I: Oxidation of a conpound of the
formula [12] to prepare a conpound of fhe formula [13], [131 QAc O The
oxi dation of the above Step | is prefdrally carried out with a suitable

~oxidising reagent in a suitable sdfvenik Suitable oxidising reagents are
per oxi de such as aqueous 15 hydrogen roxi de and hydrogen peroxi de-urea
conpl ex, percarboxylic add such as ﬁgfacetic aci d, perbenzoic add or
m chl or oper-be_nzozi c acid, and persul fate such as OXONE(r) (Dupont, U S A),
and sui t awbereindt iethe sarae @ dafivetliabovarR’ds odygén; adlfigy (ORT), anwhicicRT io (©f-or m
di chloro — ' s:Tybical l el t] IS £0 cted at the
t enper at (EShgE %@%&‘??WE ey (CrbSRkerost e SD 03/ 045952
PCT/ EPG2/ €3klkexycarbogylepN R RAdulwhich R’ arfd Rifamz in deperalentihE©1£CH) akgl:or HNR12R13 t 0
a conpoun 1 fi r [ co of the formula [14],
14] one e I B v g, ot BB, By oR R TP R G SR ot it
a sui t abl 8bghfied by oppiRithre Balpgents) phenykixly eptiotally sibstiGtadtbyites groames HNR 2R13

o . i er abl - d
R e R N S e R

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,




di et hyl am ne, nono- and di et hyl am ne, nono- and di propyl agb% ?bg nono-
and dibutylamne and the like. The reaction is carried out" ("> Gitable
sol vent such as acetic acid, tetrahydrofuran, chloroform dichloronethane
as |ikewolgspisegd |y, the reaction is 10 conducted at tpg i,@ﬁpﬁgature bet ween
0O to 100 Cfor 1 to 10 hours. The hexacylic conpounds OIF the present

i nvention can optionally be converted-gnto a formof physiologically
acceptable salt, e.g., a salt of an alkali netal or alkali earth netal, by
usi ng a hytit-diiadg NoN-dilethgformhmide; diovthylalfoxideahd wraeeaglike Theiréaciohiasi ¢

conmpound suc as. th Ssessi A No_ar r the like be
converted ?Orﬂggc%%wphcﬁyg%g’?%m%% "Zri}go gdrbggg%’rca pse%f)&ggg'i% ug;'ﬁ % ﬁegffga%i%?%' aci d such

as hydrochloric add, sulfuric add, phosphoric add, or the like, or an
organi ¢ add suJwrthemndgrebexacycic ratnpands ¢fgheroimula [ih] ceambeprepaged ¢ add or  the

l'i ke. The : e ' dition
salts of tﬁmhﬂgagla%mk%ggﬁgﬁg &%ﬁgf#g?tﬁ% gﬁ?ﬁ%%@gg egle?gr Irhitl ed out
by treafi rige follioying s &R iK1 505wkl théq/arning, monm$inGS)elkylaminorandirul a [ 1]
w th an adgeilds SindEX Nk f r Jmation.
Exanpl es gf@ t he)?ggeuti caﬁ?@ﬁg%qﬁ?%bdlrg%ﬁgﬂﬁggé%?gﬁgﬁégg%%hggr ocess
are i nor gaePPoRRdRof the farmuld IBE &M i (G T-Catalkyl; mycHR SR eredriepensisatiphor i ¢ add,
nitric addydfdgkd bF ((1-@8kyland organic adds (e. g. oxalic add, acetic add,
formc add, trifluoroacetic add, maleic add, succinic add, fumaric add,
tartaric add, citric add, 25 salicylic acid, sorbic add, |lactic add,

nmet hanesul foni ¢ add). Moreover, theiﬂ?é%éycl ic conmpounds of the formula
[1] can be converted into the hydrates or solvates and their salts by

vari ous net hods yknown to those skilled iggthe art. 30 May 2006 WO 03/ 045952
PCT/ EPQ2/ 13216 j}QOIF}Fhe hexacyclic corrpo%of the present invention are
useful for thdNtrHatnent of cancer. AQEOMII ngly, the present invention

3 gdbove comps t he. manuf act ure of

conpri ses Bhe A Q ’
medi cament s @ msnﬁ!t‘-‘Bl“i cancfr “EndJt Mg gor r e SRR
phar maceutgtea ' QP& whi ¢ 6 Sq7a~4 clic congg]ymgas defi ned
above ‘5 and a phar maces /fc | y accept abl e car ri-gf he hexacycli c conpounds

of the present inventjop-afe effective at inhibi \f or preventing the
growth of tunors 2 preéng b and are useful for the

step |

.10

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




“treatnment of carcinomas formng solid tunors, especially of ﬁg é#@ ta
cancer, lung cancer, Dbreast cancer, stomach cancer, cervic r and
bl adder cancer. The hexacyclic 10 conpounds of the present invention can be
used to uch tunors, to retard the devel opnen h tunors, and
to prevgﬁgﬁﬁﬁgéincrease in nunber of tunors. The ant%cggﬁiéﬁﬂfherapeutlc
activity of the hexacyclic conpounds gf_this invention may be denmpnstrated
by various standard in vitro assays. Such assays described below and in
t he exanplSep HASykitioWaf & Eorhpitind AF fhe FHhiubANG Hith ays for
cancer 158?2era ut.i.cs ‘gllmmxacycl iC cgrgr’goungggkﬁa%%ge pr eg% tra’?%ventl on
have t he §f?ﬂ@? fﬂﬁﬂ%ﬂ% m fornula [11, and anticancer activity as
determ ned by any standard assay, especially assays for apoptosis. The
hexacyclic conpounds of this invenggen are particularly effective to
i nduce apoptosis in carcinona_celLihN’ using the death of the cell. Thus
the hexacyclic conpounds of thi siTiweéntion are the desired activities if
the conpounds cause 20 carciggnaicells to die when the cells are exposed to
t he hexacyclic conpounds of thi i@ S I\EnOCarci noma cells for assays
. (for exanple breast, lung, co]odiegtall.etrc.}y are readily obtained from
cells depositories such as tRe Aferi®an Xypeg—€ul ture Collection (ATCC) or
may be isolated by skilled persons from cancerOpatients. The type of cancer
agai nst which the hexacyclic conpounds @f fH{s invention are nobst active
is determ ned by the type of 25 cellgzused omc®he assays. Carcinoma cells,
grown in culture, naybe incubated mﬁth a speciflc conpound and changes in

cells viabili by dyes which selectlvely
stain dead #F@%P E}Ptgf)i‘ ! teBI r@@ﬂg%%me dioptwith a seifeble allylating e t han
10% of 5ceﬂeh@nhaueuﬁabﬁbolvbﬁ168ﬁﬁm !&Mhﬂﬂ@%ﬂstﬁﬁ%& osis. The
conpounds tIy t 0 cel | celJular_toxicity) but may
modul at e c@%‘f"ﬁ "}lﬁ F@P@‘g&éﬁ‘ﬁ'ﬁ? gtolaenesulfopatsi alkyli n apopt osi s.
The anti mauhmesmhtenaﬁadmytdaﬁate QR TRSsu@thblé filventsi¥entrhlgdrd@dnal so be
determ’ncg]‘} % assqflx%]i t%gﬁzgcm fﬂfe ef f cts of conpounds on cells growth
and  di f S SR fritken Y, ¢ rﬁﬁmﬁé"‘d’é wish 3t by addi ng

t he conpdmpleramrethue&moaamufcmamnmoaﬁlIs in culture with dyes or

radi oactive precursors, and determ ning 35 by mcroscopic cell counting,

s g;gg&;;&igggpggg@%@fg&gw&ftﬂ%a ah1¥ 1o preire & compound oftie 2°°° Y

formula [13],

(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. |




nunber of cells has increased over the incubation period. é{)mﬁmer of
cells has not increased, growth has been inhibited and th dis
regarded as havi ng therapeut ic activity. Simlarly, the proportion of

cel I s Whicdyolpaye becone differentiated after additi o;}c &F zzlégst corrpound
may be determ ned by known methods (i.e. nmeasuring o FAEIRE Bur st I n
HL- 60 cells, an indicator of differenthgtion, by NBT(nitroblue
tetrazolium. If 10%or nore cells have di fferentiat ed, then the conpound

i s regar deSteps: Avdition@f b @R ©fthe Gornite FINREKY t&a!&dxﬁ#dyﬁug?&é{ftrﬁn@%agg ;“st %as

assay was ried out as,.fpllaows. i ngl e suspens

i nocul at edg%a%egaﬁ%a%oé?ﬁoﬁﬁQPth}F?W&%é@ swel | microtestplate. Then the
testplate 10 was incubated in the 5% CO2 anbi ence at 37C for 4 days (2 - 3x
103 cells/well). The degree of gell gFowth in a monol ayer was neasured by
usi ng W5T-8 (Dojindo, Japan). 1C50 NVal ues of drugs against tunor cells
were cal culated as the concentratij oR'drug yielding 50% OD of the
control gromh. The results are sy in the follow ng Table 1. The
anti-tunor activities of hexa QnpQundgy of the fornmula [ Al and [
1B] 15 against in vitro growth cell lines, HCT116 and DLD- 1
of colorectal cancer (CRC QBB 6.\ ATE HA460 of non small cell |ung
cancer (NSCLC) are sunmari ze in Table 1\ fhese cell lines are

i Pture Collection (ATTC). In
Table 1, 20 Corrpound A denot es (98) 9- et hW~P-Yydr oxy- | - phenet hyl - 1H, 12H
pyrano[3 4":6'7']indolizino[1 2':6, $4byri d&JA D3, 2- de] qui nazol i ne-

2,10, 13(3H 9H 15H)-tri one. Corrpound B denot es

195) - 9- et hyl - %Mﬂ&ﬂ)ﬂhe WeBSltepJIgiz ﬂr%l’éga})l carri otlt4w1§b isnﬁta?le amine

pyrano[3 H’ﬁﬁi 7' ndoI | ZI no
qui nazot i iy T—ﬁo‘ﬁnb memmuma,prmaryammes

9S) - 9-
37 Et;f“;sf?ﬁn“éﬁf?ﬁ?‘ﬁs'P‘@ﬁdm‘ﬁ“‘%@%f@f@l‘*ﬁ%@%ﬁﬁd}f PR ne 10,13

(9H, 15 H) digthylamine, mono- and dipropylamine and mono- an
(9S) - 9- et H;Hut)&ﬂﬁ)iélélﬁi(ﬁe Hkm%cﬂoﬁ%e&ﬁyé F%D#%F&Fbée szolvg,n such as ac

pyrano[ 3", i.ndol j zi qu|nazo S ne- 30
10, 13 (9H? ﬁ%ﬁm&p’@% h&g{ylorgg dg:bloromeﬂlane as like. 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.




WO 03/ 045952 -32 5 PCT/ EP02/ 13216 Conpound P denotes 3
(9S) - 9-et hyl - 9- hydr oxy- 2- hydr oxynet hyl -1 - (3- et hyi butyl) | ﬁh{?l—lz-%)?r ano
[3",4":6" 7'] indolizino [ 1'2':6,5 ] pyrido [4,3,2-de] quinazoline- 10, 13

(9H, 15Hwoismes2 SN- 38 denotes 7-et hyl - 10- hydr oxycarrp&,e%il?n Table 1
Anti-proliferative activity assay (1C50 in nM Conpoun i Bb1 Q356

NCl - H460 ( CRC) (NSCLC) (NSCLC) Conpound-#l. 9F 6.5 7.1 Conpound B617.77.0
Conpound D5. 115 1710 Conpound E4.515 157.9 Conpound F3.112 7.44.8 SN 38
6. 953 2721 ( Réhehexagmlic dompouhdstifdia presest intehfohay asyid firghewamasa@s of the

formula [ L L r salt forns.thereof and the |ike can be
admi ni st e:cg%ce%P‘%@@gﬁﬁﬁmg%ﬁ%ﬂ%gﬁcgmgﬂseé%“ﬁq ‘g'.t%éer"gﬂv'? PORSURtAPTraceut i cal
adni xt ur e thomarnfeaturd ofmedipimenprivnthe treamiieof parér aad iy coegoadidg pur pose
desired, B¥aihxts el b Nd] agent . .l ubricant, ;si egrating

agent , co?t,ti ng J%l%@&ﬁﬁ@@&nﬁ%g ?%1? , esag%‘fg“e"?ﬁ%h“ﬁ&ma asd eggl%\?",%

st abi | i 2 e?nd 3 Bhuppesutiealls ascapielle caariell or  oi ntnent base. The adni xture can be

used for oral, injectable, rectal or topical admnistration.
The hexacyclic compounds of the present invention are effective at inhibiting or

preventing the growth of tumors in premalignant and malignant cells and are useful for the
treatment of carcinomas forming solid tumors, especially of colorectal cancer, lung cancer,
breast cancer, stomach cancer, cervical cancer and bladder cancer. The hexacyclic

.10 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




15 In nore detail, as nentioned earlier, medicanents contai Qi %e@ ﬁorrpound
of the fornmula [1] or its prodrug are al so an object of tﬁ I\E gt
invention, as is a process for the manufacture of such nedi canents, whose
process Wwoogssses bringing one or nore conpounds of ghe %{%I a [1] and,

I f desired, one or nore other therapeutically valuable substances into a
gal eni cal adm nistration form 30 May-2006 WO 03/ 045952 PCT/ EPO2/ 13216 - 33
The pharnaceutical conpositions naybe adm nistered orally, for exanple in
the for m mbesof eelishas insmrased overtheinsybatipmperizsl, Ifitsermhngdser sfdells ipshat | ne

capsul es, mefehked QRsvth ' . ' LSAdmiani stratihon can al so be
carried out recqti’al I )i ﬁﬁe%ﬁgﬁﬁgfg%@gpﬁﬁﬁdlﬂ"%ggssrﬁag%deag ?av@%%?ﬁaye

B gehﬂvs

per cut ane AFEF- Similar %@ﬁﬂweordm@e&swhi become differentjieted afser alditiot ut i ons;

or parent ecsfaltésywﬁpahn@mgaé Bertt5i Hg{]dgﬁ{&% a8 ale%hag-pﬁnﬁgﬁgﬁ%bﬁwgaps ul es.

preparation.of tahlets, Coated ragees’ or I he

the heXacheti® etnppindiratospf difisepiagoriby NENaitroblun tatrpdlimradHilfar: wi t h
phar maceutrmeckls hateltiffdrentiabA! HETHE Bl efor Befds B &géa‘ﬁ?ggg”acelﬂ ically

acceptable carriers). Exanples of su XCI pl en | ets, dragees
or hard gé‘lcﬂ‘f‘fyne capsul es include | actose, nmize 10 starch or derivatives
thereof, talc or stearic acid or salts thereof. Suitable excipients for use

with soft gel ahtipeliferyiseddtivity Rlywaecdred Gut aiRliswsy A3plsRlb§eRiibSof Waxes,

fats, sem,; gﬁ[éﬁior. | i |ﬁ %glé%lsgﬁtc . according to the nature of the
active ingredi ¢ ‘ga‘sil?‘)cﬂgt}d% serallp dited 96-wellmicrgtetplats. themiths tesiplates needed
at al | 16 omwas ikctbatyelin thie59 COpabiesce aEICirar dayLRaBaHORIMEl)SPheUt | Ons and
syrups, excipients whji,ch nmay be used inclyde fo xanpl e wat er ol yols, 15
sacchar os)él?érfg énc\’e/fg: 8ra Paé'?%‘ogrfﬁ&@eaﬁ%‘?d%’h‘f@ﬁ I'%@@F@PJ&P@:)-IE%G pi ent's
V\,hij ch may Vﬁaesaﬁ_dmgsigéhiswiﬁmfcaﬂsﬁm@hﬂaw@&sgh? c@k?ﬁﬂﬁbﬁ of @Rk yRidg 9l yceri ne,
and veget i}.s, [, Su itorjes, and. | ocal or percufaneous

appl i cati gﬁ{/o%elgng%? ‘é‘ﬂ’?’gl WW@ﬁ%ﬁﬁﬂwﬂg apfshgwp ﬂ’ctgﬁ OWF’(grﬁéﬁénpl e natural or

hardened oils, waxes, fats and semi -solid or |iquid polyols. The
phar maceut i calherstigusiot adivitienefihexdcpdic canpainds pf the forufd 1 AD&1d [IB]

et erer st Al ofBbids Lt RS ICT GG LR FOER Gpe Gsty o
pressure, (CREYand )G56and NCE-IE466 of sorosmadintll inxg cantryNSThEY aesymmatisd cont ai n

~oth h ' . . I cal
For ml at s oo P Cabt SRR ot IR Bl e BRRGR  ©

Collection (ATTC).

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 |indolizino[ I’,2%6,5]pyrido{4,3,2-de] quinazoline-
30 10,13(9H,15H)-dione. |




tabl et, sugar coated tablet, capsule, pill, suspension or ﬁm%ﬁlgd@ whi ch
for parenteral 25 injection, for exanple, intravenously, I ﬁl arly or
subcut aneousl y, maybe used in the formof a sterile agueous sol ution which
may conwaiodoabirer substances, for exanple, salts or pghipPRas0 Make the
solution isotonic. The anti-tunor agent can also be admnistered in the
formof a suppository or pessary, or t3ky may be applied topically in the
f or m of avéotion, solution, cream ointnent or dusting powder. 30 The daily
dosage |l e ?mm“n@ﬁéfeﬁ@%ﬁww'ie@wk%hp@'am}d@hwﬁrotcymethylaseﬁhethﬁlmm)i onis from5
to 2,000 ng/ n2 wheR,12 'ﬁé’,ﬁ, e -1 ety aat, r.al., Qr, parentecal route.
Thus tabl ets or @?s?ﬂ?;es cgﬁ"%‘gr@édﬁh%gﬁ%ZSa%%@o[ﬁggﬁ%ﬁw? ctive
conmpound for sing AAH1pH dioaei on or two or nore at a time as
appropriate. In any event the actual dosage can be wei ght and response of
t he ‘part i &N-38 dqnates @rethyl- 30 hpryxyeBfoderig3/ 045952 PCT/ EP02/ 13216 -34 The
follow ng exanples illustrate the preferred nethods for the preparation of
the hexacyclic conpounds of the pr t. invention, which are not intended
tolimt the scope of the inventioﬁ&e@eto. 30 May 2006 WD 03/045952

PCT/ EPO2/ 13216 - 35 EXAMPLES Ref erence Exanple 1 Preparation of

(20RS) - 10- net hyl - 9- ni t r okufirptolifenstive actRBeyassay i nM)

(20RS) - 10- Met hyl canpt ot hecin (18. 1ng, 0.05 mml) was dissolved in sulfuric
acid (0.2 mp) gnd—potassrunmait+rate—{-6-1—g—0-06—mml ) _was added to the
~sol ution. Aftler “oupPpuRq ng HGTL6h|. BLD-bon) t cQf&6 at {INCI-HUED M xt ure was
poured into water and ext r aGRE@ Wi t KCRCEhI bor QISELERNE. (NSGLQ)r gani c | ayer
was concentr at r¢duc pressur,e 1o [give
(20RS) - 10- rret,,\?!é ) gﬁ‘i*ﬁ*mmp ‘Ot hedin (1 8.1 |y, BbY% hs afoff{white soli d;
10 ' H NVR (270Kemjpotnd BVBO- d6) 0. 88 (t23 J 3 7.3 42, BH),74.75{2.00 (m 2H),
2.57 (s, 3H)y, 5.28 (s, RPH), 5.44{(s, 2H), |6.56 (s, [11), 7.37 (s, 1H),
7.94 (d, j =!8.9 Hz, IH] 8.35 (d)} ]

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 Ppresent invention, as is a process for the
magufacture of such mgdicaments, whose process comprises bringing one or more
compounds of the formula [1] and, if desired, one or more other therapeutically valuable
substances into 2 galenical administration form.




= 8.9 Hz, 1H), 8.53 (s, 1H): M5 (ES) niz 408 (M++1).
(20RS) - 10- Met hyl -9-nitrocanptot hecin (15.9 ng, 0.039 mmol) Ma)g%@ﬁended I n
acetic acid (2 m) and acetyl chloride (0.4 m) was added to the

suspenswarus/oddoser stirring at 15 70 C for 1.5 hr., npeihapol. was added to
the mxture in an ice-bath. The resi due obtained by concen ratlon of the

m xture was purified by silica gel colsgm chronat ography
(di chl oronet hane/ acetone = 30/1-10/1) to give the product (11.4 ny, 65% as

a col orl ess SthepharmateuiMRcgaFitMng nap bé s&dhinBlerdd Ry for edhniplein@hdz, 3H),

568 (0, o BofGbip oy bl el fdfaqi sl il S
j = 8.9 Hor sqsg)msumssﬂsdmmstrm catvBlsd Eﬁ)arﬂﬁ&otﬁﬁ&taﬂ%fdﬂekamﬁ@ﬁﬁﬁ@me Exanpl e

2. 1 Prepar I N- N-OXIde 20 acetate 25 To a
sol ution o %dgﬂm?%s’oléana’ol?eﬁ&émﬁoygﬁg P«Cei entsecrgd %% n

trifluo¥ oa@]@tlms,atpmleqtﬁﬂlynfo)exmladdgdnﬁctdﬂewwmen peroxide (3.11 g, 33.1
nmol ) at roomtenperature. After stirring for 4 hr. at roomtenperature

the m xture W§§Iig?&?ﬁg%ﬁf?ﬁléfggf%ﬁtgﬁ%emgé&ﬁlﬁﬁeg%ﬁuﬁf rg eI y a hal f

vol une ang pour ed 0 an_ ice-wa &ra pré |p|tate was
col | ect ed CYthF‘PIaPﬁ’W of theprestniiny¢ntivg mhyéﬂelaﬂmgddweth@hmmﬂhdaﬂyed in vacuo

to obt ai niddr€idordanRbr & idris acnl Iegt 03/ 045952
P B o g R s ea T
5.67 (th dradh of dEfvatives %ﬂereo? tﬁ@or(éeanliq&))r oﬁ?&t Q%gclﬁlg@rs %(}%ﬁg 8 Hz,

1 8. 67 +1 5
' R|e_l12 erenc ew%ié?r%g%a@eﬂﬂﬂﬂéb‘ﬁﬁla‘iq f@ﬁe’@mPle Vegetable oils, waxes, fats, semi-solid or )

( 20RS) - 10higemd 19 el hd: SIIRTER ound was
pr epar ed fdriigg; gRg 1(5: met hé%%ﬁ#g?%gﬁgt g%%égﬁhgfcheotwa%’%b% Ref erence

Exanpl e 15Et8ER ﬂEf‘PEeé‘t i nﬁ%‘ﬁ%ﬂr éw&gs‘a%an@wﬂf@s@r e rretarationoé 10 Exanpl e
2. 1. 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.




"H NWR (270 MHz) 8 (CDC13) 0.97 (t, j = 7.4 Hz, 3H), 2.083- % i? ;m

2 61 (s, 3H, 5.31 (s, 2H), 5.38 (d, j = 17.4 Hz, 111), B May, QP = 17. 4
Hz, 1H), 7.74 (s, 1H), 7.77 (d, J 9.1 Hz, 1H), 7.93 (s 111) 8.84 (d, |

= 9.1 Hiyo dslfisesVS (ES) m z 466 (I\/Hr+1) 1s Reference 5'{33%1%2?3 Preparation

of (20S)-7-chloro-9-nitrocanptothecin 20-acetate To ﬁﬁm of

(20S) - 9- ni trocanpt ot heci n- N- oxi de 20-aggtate (10.88 g, 24.1 mmol) of

Ref er ence Exa le 2.1 in N, N-dinethyl formam de (196 nl) was added oxal yl

chl ori de hﬂfOHow&zﬁxmmpleQﬂlaiu-a@eiﬁepﬁ&ﬁeahﬁtﬁwﬁdﬂ( daﬁ\@p%;ai{ohr at 15 C

5 a

for 3 hr. 0 _poured inpto wat er nd extracted
with ethyl ac { at e&%gb%ﬂ%fai P? eSenfapyepion, which arepql ingengls F@%‘}’éﬁcqmas dried
over anhydﬂ dhesinengipu thesato.f at e, and concentrated under reduced pressure.
The residue was purified by silica gel columm chronmatography (ethyl

acet ate/ hexane =1/1) to give the titled compound (5.54 g, 49% as a yell ow

solid. 'H NMR (270 MHz) 8 (CDC13) 0.99 (t, | = 7.6 Hz, 3H), 2.07-2.33 (m
2H), 2.23 (s, 25 3H), 5.33 (s, 2H), 5.41(d, J =17.8 Hz, 1H), 5.69 (d, J
=17.8 Hz, IH), 7.20 (s, IH), 7.87- 7.95 (m 2H), 8.44 (dd, j = 23 and 7.6

Hz, 1H); M5 mz (ES) 470 (M++1). 30 May 2006 WO 03/045952 PCT/ EP02/ 13216
-37- Reference Exanple 3.2 Preparation of

(20RS) - 7-chl or o-1 0- et hyl - 9- ni trocanpt 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 at e 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); Ms (ES) mlz 484 (M++1). 10 Reference Exanple 4.1
Preparatlon of (208) 9-ni tro-7- (pentyl am no) canpt ot heci n 20-acetate To a
suspensi on 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 mmol) and the m xture was stirred at 80 C for 2 hr,

foll owed by concentration




I s under reduced pressure. The resulting residue was purifl?ﬁ%SyZ@\?I I ca gel

col um chromat ography (dichl or onet hane/ acet one = 30/ 1- 20/ e the
titled compound (1.80 g, 63% as a brown oil. "H NWR (270 MHz) 8 (CDClI 3)
0.86-1. 9D@GmyseeH), 1.22-1.59 (m 4H), 1.60-1.78 (m P%'l"%l’oz?lsfil%zw (m
5H), 3.57-3.68 (m 2H), 5.02 (br,1H), 5.40 (d, j = 17.2 Hz, , 5.47 (s,
20 2H), 5.67 (d, J =17.2 Hz,1H), 7.13-65:1H), 7.66 (dd, J = 2.0, 7.9
Hz,1H), 7.71 (t, J =7.9 Hz, 1H), 8.23 (dd, j = 2.0, 7.9 Hz, IN; M (ES)

mz 521 (M++1). Reference Exanple 4_7Eﬁ_ﬁ®ﬂ ation of
(20S)-9-nitro-7-[2-(norpholinyl)ethylramno] canpt ot heci n 20-acetate 25 This

conpound was prepared from (20S)-7-chl oro-9-nitrocanptot hecin 20-acetate of
Ref erence Exanple 3.1 and 4-(2-am noet hyl)m)rphol i ne according to a manner
anal ogous to those of Reference Exanple 4.1. 'H NMR (400 MHz) S (CDCl 3)
0.99 (t, j =7.6 Hz, 3H), 2.12- 2qu&e(t¢quthp1e12 22 (s 3H), 2.25-2.30 (m
IH), 2.56 (m 4H), 271(tj 5.6 Hz, 2H), 3.74-3 78(m2H) 3.84 (t, |

30 May 2006 WO 03/FrématorRE(2 m()—-ﬁaﬂymlﬁ@ocamptotheanzo-a
=4. 6Hz, 4H), 5. 40(d, J=17. 4Hz, 1H), 5. 49(d, J=18. 4Hz 1H) 5. 51(d 5 18 4Hz, 1H),

I e e
Pr epar at | o (rd’iﬂﬁéﬂn;glfa@ﬁmmpbmpyd@dlmdies@]uﬁoﬁ.mﬁ:exanpt ot heci n

(zgog)ce;af:ﬁﬁmr%;gzﬁltrocgﬂtm?%%ﬁ Eggg&%sggfgomefh%%%?&deﬂgﬁ%l e 3.1 and

N, N- di met h{A ramgthane Jhe prgasic bayerovag congerttate] urslerneduced pessngtogive 0 t hose

e, SH., e“Q%@f“%‘?’?n@%&&%f‘%%%%%?%h%‘%ieﬁn%%?s_oﬁég7 22 (5! oh,

2. 47 79- 3. 84 5.40 (d, j = 17.2 Hz, 1H),
5. 50E J2H) 5%1@5% %?Ohﬁli’—lﬁDMSﬂzds)Q nﬁ-ﬁgﬁmﬁﬂ)lﬁﬁ-zdn(mszlﬁ)szszfs) 7H237

(4, =7 0yt ) e G 203 el e, P57, 0T 0B i, 72} 405 05 20,
R )N (BT PG M (i) n?/gijos (+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).




Ref erence Exanple 4.4 Preparation of
(20S)-9-nitro-7-(propyl am no) canpt ot heci n 20-acetate This ég%?ﬁﬁ%mwas
prepared from (20S)-7-chl oro-9-nitrocanptot hecin 20-acetate of Reference

Exanpl ewd o3ne86 propyl am ne according to a manner angj;{) F‘Hﬁ 319 t hose of 20
Ref erence Exanple 4.1. IH NWR (270 Miz) S (CDC13) O. /? ) L 7.6 Hz,

3H),1.07 (t, j =7.2 Hz, 3H),1.67- 1.8 .(m 211), 2.12-2.30 (m 2H), 2.22
(s, 3H), 3.58-3.66 (m 2H), 5.04 (brs,1H), 5.40 (d, j = 17.2 Hz,1H), 5.46
(s, 2H), 5.67'KapvA (50 MHA D ?% 4 Pl (93 @H), 8.23
(dd, 3 =13 andr & 1%%% Dchybes (x 12 @%a%%?ﬂg%(ﬁbz%&y%éés WO

03/ 045952 3 ¥eH)a24®(d Boi7.R B.67 (& AV & Hi, BHRIA6 &, aH),Gip60f

(20S) - 7- bead y a8 [/ 13, 119 6 ' - T nd was

pr epar ed fl&dqm (208)-7-%% El?o- 9- %l’ﬁtﬁp’g%%%pdfzgt 2%2%3%13{3@%{23@%?&% Ref er ence
Exanpl e 3 M 5hy benzyl anune according to a manner anal ogous to those of 5
Ref erence Exanple 4.1. M5 (ES) mz 541 (M++1). Reference Exanple 4.6
Preparation of (20S)-9-nitro-7-(phenethyl am no)canptothecin 20-acetate 10
Thi s conmpound was prepared from (20S)-7-chl oro-9-nitrocanptothecin

20-acetate of Reference Exanpligfdente heget hyl am ne according to a
manner anal ogous to those of Reference anple 4.1. 'H NWVR (400 MHz) 8

(T 8 brappinde g g Sttt g B 17
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. 30§ epmperpd was gepared/ftom (2ARS2H-meghyk 9-ritiokamptoth&i2tand 7. 4 Hz,

(205 0. np e B E e A dodtd BB b,

conpoulid Zbared from (20S)-7-chl oro-9-nitrocanpt ot hecin 20-acetate

"H NMR (270 MHz) 3 (CDCls) 0.97 (t, ] = 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).




of Reference Exanple 3.1 and Ié-phenyl propyl am ne accordi ng ner
anal ogous to those of Reference Exanple 4.1. 'H NWR (270 R/E@@S@?:Dqs)

0.97 (t, j = 7.4 Hz, 3H), 2.02 (m 2H), 2.10-2.29 (m 2H), 2.21 (s, 3H),
2.78 (twodsmasgszd Hz, 2H), 3.65 (m 2H), 5.05 (m 1H) pcBeR@nésie 2H), 5.39
(d, 25.J = 17.3 Hz, 1H), 5.67 (d, j = 17.3 Hz,1H), 7.13 (s, 1H), 7.20-7.34

(17, 5H), 7.65-7.75 (m 2H), 8.24 (d®7-J = 2.3 and 7.9 Hz, 1H); M (ES)
mz 569 (Mr+1). 30 May 2006 WO 03/ 045952 PCT/ EP02/ 13216 -40 Reference
Exanpl e 4.8 Preparation of Reference Example 3
(20S)-9-nitro-7-[2-(pyridin-2-yl)ethylam no]carrptothecm 20-acetate This
conpound was p hl ok o- -.mtroca t.othecin 20-acetate of
Ref er ence Exan%?%%%ﬂn @Hgé) ﬁg?ﬁo’ %% > 0 a manner
anal ogous %&it hose of Reference Exa H NVR ( 270 M—Iz) S (CDA 3)
0.97 (t, j i coppoung s prepared ﬁroez(-?QRr;B IQflplethx_wznn'gempt@hﬁmn-y-@a e(t j =
5 9 HZ, 2bD-aceutbf HeRrerk 16926 7 S 5. 68
= bly? 1), 6 8% gmdmg}m]am%n%ﬁg’%&t ?%Ot(zH) 7.63-7.78
(m3H) ffﬂ%ﬂéf‘ma 113and83Hz 1H), 861(ddj=18and58Hz,
111); M5 (ES) mz 556 (Mt+1). 10 Reference Exanpl e 4.9 Preparation of
(208) - 9- mtrom@p&mw)ﬂfeams)ebmmmmzcsﬂmpmbeel(ﬁ A9),288(ate This

d 7-chl t t ot he 2 t at
of Ret or ek SRR A0 8t i T B T HEENe? eGobah g5 (6 5 manner
anal ogousJ= 35H@1Hm@ae(@,f1mmqmww4§4@mm NMR (270 MHz) 6 (CDC13)

0.97 (t, j = 7.4 Hz, 3H), 2.09-2.32 (m 2H), 2.22 (s, 3H), 3.02 (t, J =
6.8 Hz, 2H), 3.94 (m 2H), 4.96 (m 111), 539 (d, | = 17.3 Hz, 111). 5.46
(s, 2H), 5.67 (d, j = 17.3 Hz, iH), 7.13 (s, 1H), 7.32 (dd, | = 4.8 and
7.4 Hz, 1H), 7.60-7.74 (m 3 24 (dd, | = 2.0 and 7.6 Hz, 1H),
8.50- 8958 (m 2H): M (ES) mzH)Rs%enemmmle Ref erence Exanpl e 4.10

Preparation of (20S)-7-(3-nethyl butylam no) - 9 ni t rocanpt ot heci n 20-acetate
Preparation of (20S)-9-nitro-7-(pentylamino)camptothecin 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,]




Thi's conmpound was prepared from (20S)-7-chl oro-9-nitrocanptg
20-acetate of Reference Exanple 3.1 and i soanyl am ne accorgl ng to a manner
anal ogous to those of 25 Reference Exanpl e 4.1. "H NWR (270 MHz) 6 (CDC13)

0.97 (twolsms@sp Hz, 3H), 0.99 (d, | = 6.6 Hz, 6H), 11»%5@62%32% 1.74 (m
iH), 2.10-2.30 (m 211), 2.22 (s, 311), 3.66 (dt, J A 71t 2H),
'498(m1H) 540(dj:172Hz,1133-,549(s 2H) 5.68 (d, | = 17.2

Hz, %m} 75Sm2H) 8.24 (d, J = 6.9 Hz, 111) ; Ms.
( ES) n12 53 oA 4i 5:§©(My~ 12’6@@:\1\[‘5,(53%(9(14595BHGE;HHB>(52511(8Z1;61&44H2,Ref erence

Bxanpl e 4. D), B6 0T atiyam{y 295ks {afloRyY ATHN9RT WY\ ) QU "
20- T ) > ¥ X
(Znge;azﬁ{@:}@dﬁgk%Hgﬁ 'Régloﬁr (230 acetate 5 of Reference Exanple 3.1

and heptyl am ne according to a manner anal ogous to those of Reference
Exanple 4.1. 'H NVR (270 MHz) 8 (CDC13) 0.85-1.00 (m 6H),1. 22-1.52 (m
8H), 1.59-1.69 (m 2H), 2.14-2.28 (m SH), 3.64 (q, j = 6.9 Hz, 2H),
5.00-5.93 (m 1H), 5.40 (d, | =pd# 5.47 (s, 2H) 5.67 (d, J =
17.2 Hz, 1H), 7.13 (s, 111), 7.66 r(eéaffxm?ﬂ’?)yo 7.9 Hz,1H), 10 7.71 (t, J =
7.9 Hz, 1 mz 549 (M-+1

Ref er enc le_D 11(02 &fﬁ)] %,P-E%ﬁykﬁugépr H%'Iammo] (9-111 ocamptothecng 20-ace%ate

- (20S) - 7- et hy no- 9- ni t r ocanpt ot heci n 20-acetate This conpound was
‘prepared fro 6ayrorngd ey Prspged fromd aSit-dildre < mitraGuaptathedie 20-dctand

Ref er ence oER&Heh® Rarhpid ] nner _anal ogous to
t hose of Oﬁferenc El;( Bqaﬁ&WMﬂﬁl\}%‘?% %{%&gc % j =

5.1 Hz, 3ffaePm® °%e?€%re@q)mmapﬁ(dj = 3.2 Hz, 3H), 516(br 1H)
5.40 (d, J = 11.6 Hz, 1H), 5.56 (s, 2H), 5.67 (d, j = 11.6 Hz, 1H). 7.14

(s, 1Mo 7. 72HNMREH0 MEAS (COT$0b7 (M £ 58, 5171497 o6 WAy, 28955 er ence

at 1o

Exanple 4,1 r?é'f
(20S) - 7- (B8 )hgﬁ%{soﬁ)l» %r?r? %@bzﬁ % be&ddineHb8i78-384-(as 2Hx 50 (§Hi=s conpound
was prepalEuHe/ 101 $. 89(@)2HY; $.60 @1, P=3791H7 AgRTRb YR 9eh . A A8BL A F(da,

J=7.6and 8.6 Hz, 1H), 7.83 (dd, ] = dd, J=13and 7.6 Hz, 1H), 8.20 (dd, = 1.3 and 8.6

Hz, 1H); MS (ES) m/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)




of Reference Exanple 3.1 and isobutylam ne according to a al ogous
to those of 25 Reference Exanple 4.1. 1H NWR (270 MHz) 8 Wﬁ(ﬁg 97 (t,
J =7.6 H, 3H),1.06 (d, j = 6.6 Hz, 6H), 1.81-2.01 (m 1H), 2.05-236 (m
5H), 3. 8%@®@nkAs m 2H), 5.08 (br, 1H), 5.40 (d, j = (Jfér%mf a6 111) . 5.47
(s, 2H), 5.67 (d, j = 17.2 He, 1H), 7.13 (s, 1H), 7.65(dd ~1°="1.7,7.8 He,
1H, 7.71 (t, j =7.8 Hz, 1H), 8.23 (8 j =1.7, 7.8 Hz, 1H; M5 (ES) niz
507 (M++1). 30 May 2006 WD 03/ 045952 PCT/ EP02/ 13216 -42 Reference Exanple
4.14 Preparation of (20S)-7-hexykRuEnBopdnipd 4§Canpt ot heci n 20-acetate This
conpound was prepared from (20S)-7-chloro-9-nitrocanptothecin 20-acetate 5

of Reference Exa | am ne accordin 0,a_manner anal ogous to
those of Refer e%é&éééorj?pﬁgfbﬁ??%nﬁnwgﬂoﬁ@@%%e?@9&3‘}'@0. 87-1.03 (m
6H),1.24-1.59 (m 611), . 1.60-1.78 ( 2H), 2.05-2.37 (m 5H), 3.58-3.70
(m 2H), 5.02 T%"b‘rCPBHPFn%Wﬁﬁ(PffRﬂ{edjfme%S)ﬁ-F@proﬁmﬁ,m@mmﬂ(esi,n 2026ftate 5. 67 (d,

j =17.5 FﬁRefel‘&nceExai;ﬁIéﬁlaxﬂeﬂb@;zy i86ac8Uinefto3 7.71 (t, ]
= 7.8 10 He, %% 8. er dd. 3 = 12%6},@5%.8 Hgtialﬁfgﬁé%rt%é‘%fg (Mi+1) |
Ref er ende ‘ESGIfRsE Exarnpls 4 epar ati on of

(20S)-7-butyl am no-9-ni trocanpt ot hecin 20-acetate This conpound was

prepar ed fromMPES) mifz 2I(M 61)9- ni t r ocanpt ot heci n 20-acetate 15 of

Ref erence Exanple 3.1 and butyl anm ne according to a nmanner anal ogous to
those of Reference Exanple 4.1. "H NWR (270 MHz) 8 (CDC13) 0.97 (t, j =
7.6 Hz, 3H), 1.00 (t, j = 7.3 Hz, 3H), 1.43- 1.52 (m 211),1.63-1.71 (m
2H), 2.13-2.32 (m 211), 2.22 ( 3 3.62-3.69 (m 2H), 5.02 (brt,1H),
5.40 (d, j = 17.2 Hz, 1H), 5.4#%??“%%‘?“@%@(& j = 17.2 Hz, 1H), 7.14
(s, 1H), 20 7.65-7.74 (m 211), 8.23 (dd, j = 1.6 and 7.9 Hz, 1H); MS nmz
(ES) 507 (Mr+1)Prenaeationsd (205 asts-2 (phenethpPaming)canipgothedin 20-acetate

(20S) - 7- et hyl am no- 9-ni trocanpt ot heci n 20-acetate This conpound was

prepar éd fr onThi2 6@hpdindhbas prepired frbid2@8)TIt eHl Gro-RitrdCmAt6thadie 20-2&tdtd

et er ence o KatRhE BrahpRY] 2 PHedly G SO0 dingdo b Shanet Inalogous to thodt 1> *©
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 (1, ] = 7.4 Hz, 2H), 3.65 (m, 2H), 5.05 (m, 1H), 5.39 (s, 2H), 5.39 (d,
25 J=17.3Hz, 1H), 5.67 (d, ] = 17.3 Hz, 1H), 7.13 (s, 1H), 7.20-7.34 ([, 5H), 7.65-7.75 {m,
© 2H),8.24(dd, ] =2.3 and 7.9 Hz, 1H); MS (ES) m/z 569 (M"+1).




Ref erence Exanple 4. 1. 'H NVR (270 MHz) S (CDC13) 0.97 (t, 391\71[&)'7_%&)6& 3H),

1.36 (t, j = 7.1 Hz, 3H), 2.12- 2.30 (m 5H), 3.70 (q, |

3.72 (q, j = 7.1 Hz, 1H), 4.96 (br,1H), 5.40 (d, J = 30 May 2006 WO

03/ 04599%D 0348952CT/ EP02/ 13216 17.3 Hz, 111), 5.46 (s, P@Hipuzﬁsﬁz (d j =17.3
Hz, 1H), 7.13 (s, 111), 7.67 (dd, j = 2.6, 7.3 Hz, , J =7.3
Hz, 111), 8.23 (dd, j = 2.6, 7.3 , 449= M5 (ES) n12 479 (I\/Hr+1) Ref erence

Exanpl e 4.17 Preparation of
(208S) - 7- [ 2- ( 4- met hoxypheny! ) et hj¢fareneedixampli4.8 ocanpt ot heci n 20- acetate
Thi s conmpound was prepared from (20S)-7-chl oro-9-nitrocanptothecin

20- acet at e MM&Dé%&)W@-?yyﬁdﬁm hifneYdahpRihdid dcBgaccor di ng
to a manner anal ogous to those of Reference Exanple 4.1. 10 'H NWR (270

Nre) S ( CDC1S)L8 Blpbind hasprepafdd Hom G-l 2 ¢ Faddarl U1 |
pI 2%%}“"&@5 3(H’)saﬂd§|=()2 a;igma‘zﬂl kpmﬂgcfmiéﬁiﬁ%ﬁw%@é 833?m( ;

2H) 7. 5].2téﬂmsél.tlsi)Refe¥e1ﬂc3 {Mm 2H), 7.64-7.73 (m 2H), 8.17-8.25 (m
111); M5 (ES) mz 585 (Mt+1). 15 Reference Exanple 4.18 Preparation of

205)-7-[2-(4 9-ni t toth 20- tate Thi
f:orrpZJund[wag r M%%@@%&S‘%gah@zg{ﬂ;gﬁigpdﬂ%ﬁ%gﬂ) ﬁZgése,a?e'? at eI >
f Ref BH, 3D ak=ss. h

anal ogous §9 tl_g:m O?Hﬂﬁezm’d*e%?bm’g%qa? R S e e 3)
0.97 (t, ¥~17% iﬁ)’%“ﬁ)(m’ 1313 58]7Hn%19@ﬂ)21‘1)27 6B77.78 (h, 3 &szm(dﬂw 2H), 3.89

(0, ] = 613ahil8.32H) 1HASFD (ddJ =119)and 5.8 5.45 (s,
2H), 5.66 (d, j = 17.2 Hz,( 1II—|), 7.17-17. gﬂ %‘S?ﬁ?&w@é‘@% (m 2H),
8.20- 8924 (m 1H); M (ES) miz 589 (|v+++1). 30 May 2006 WD 03/ 045952
PCT/ EP02/ 13216

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,

1HNMR(270MHZ)8(CDC13)097 (t,)=7.6Hz, 3H), 0.99 (d,] = 6.6 Hz, 6H), 1.55
(m, 2H), 1.74 (m, 1H), 2.10-2.30 (m, 2H), 2.22 (s, 3H), 3.66 (dt, ] = 5.0 and 7.1 Hz, 2H),
4.98 (m, 1H), 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).




-44- Reference Exanple 4.19 Preparation of 30 May 2006
(20S)-7-[2-(4-fluorophenyl) et hyl am nol - 9- ni t rocanpt ot heci n 88/[:} etate This
conmpound was prepared from (20S)-7-cbl oro-9-nitrocanptothecin 20-acetate

of Ref emans@sizanpl e 3.1 and 4-fl uorophenet hyI am ne gj,%to a manner
anal ogous 5 to those of Reference Exanple 4. "H NMR ) S (CDCl 3)
0.97 (t, J =7.4 Hz, 3H, 203238(;@1511) 297(t j =6.6 Hz, 2H),

3.91 (q, j = 6.6 Hz, 2H), 4.91(br,1H), 5.39 (d, j = 17.2 H7, 1H), 5.46 (s,

211), 5.67 (d, J =17.2 Hz, 111), 6.91-7.27 (m 5H), 7.66-7.73 (m 2H),
8.21-8.24 (m 1H, H 10); M5 (ES) mlz 573 (Mt+1l). 10 Reference Exanple 4.20
Preparation of (20S)-7-(1-net hm&&rbudemlﬁ 4§iini trocanpt ot heci n 20-acetate

Thi s conmpound was prepared from (20S)- | or 0- 9- ni t r ocanpt ot heci n
20-acetate of Rebghentm %'yg}) éﬁa @Q ro Iam cording to a
manner anal ogous to thoséﬁé 1721 erence "“‘#g gleﬁm%%“%a NR (270 MHz) S
(CDCl 3) 0.97 2. 05-2.37

(m 5H), 3.97- fém(’ﬂ‘fnd?‘ﬁjs Pf‘ZPa@’-é 5(06‘1 éﬁgﬁ-?hléror%m@mmptsthsgﬁ @%—acemtﬂ 5. 40

(d, | =12f Bbf:reﬂldﬂjﬁxaﬁlpwmnﬂﬁ Wﬁiﬂne%or&n%g&f%l%ﬁeﬁ Zl:_ﬂt%ﬁqgt’o‘{ﬁoséoﬁ 81|?_’|) B

Hz, 1H), 7. 6, 8.3 Hz, 1H) :
(ES) mz Z{%%r% ﬂ 'PTeZ%I ‘Ref erence Exanple 4.21 Preparation of
(208) - 7- (3, 3-di net hyl but yl am no) - 9-ni trocanpt ot heci n 20-acetate This

conpound was [ NpER 70 MEh(CDE]5) 8:8511001(8; SH)) i1 2R TR, SR e SH. @Qm@c etate

anal ogous 1 2B B 2vth P0lel) < Y s b T 1R, Rl 370 %ands s ( cocna

0.97 (t, jH3;5476s,RH), 367 (d)) D113 HzAH), 1154; ﬂ{)ﬁ%ﬁﬁgld,h?b*bﬁﬁﬂg,‘hﬁ 37 (m 5H),

g Zg ?smﬂ%t’#')ig?fz(gﬁ)%tﬁqdﬂziﬁg 5%4)&5?73"&543?)5 @ﬁ?(M*# 7-7.74 (m 2H),

8.23 (dd, | = .1 Hz, 1H); MS (ES) mz 535 (M#+1). 30 May 2006

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).




WO 03/ 045952 PCT/ EPO2/ 13216 -45 Reference Exanple 4.22 Pr e%%rl\%yir%dbém
(20RS) - 10- net hyl -9-ni tro- 7- pent yl am nocanpt ot heci n 20- acet ate S
conmpound was prepared from (20RS)-7-chl oro-10-nethyl -9 5 nitrocanptothecin
20- acet @igusiseb3ef erence Exanple 3.2 and pentyl am ne %%%5%(42 g0 a manner
anal ogous to those of Reference Exanple 4.1. 'H NWR ?’ Q% S (CDC 3)
0.85-1.00 (m 611),1.25-1.53 (m 411)4.1.54-1.75 (m 2H), 2.05-2.35 (m
5H), 2.42 (s, 311), 3.57-3.70 (m 2H), 4.89-5.00 (m 1H), 5.39 (d, |j =
17.2 Hz, 111), 5.45 (s, 2H), 5.67 (d, j = 17.2 Hz, 1H), 7.11 (s, 111), 7.57
(d, j =89 Hz, 1H, i08.05(d, J =8.9 Hz,1H); M5 (ES) mz 535 (M++1l).
Ref erence Exanpl e 4. 23 Prepar apj

(20S) - 7- ( 2- hydr oxyet hyl anvno) ?%é%c(rafgggnn%f%tlﬁeci n 20-acetate This conpound

was prepared fr 209) - 7+ 0- 9- nj trocanpt ot heci,n _20-acetate . 15 of

Ref er ence Exarrploggeé"?‘iu%fh‘éf(g%'?ﬁllﬂ“%?ﬂﬁ@@mmﬁﬁgleﬁn&&mr anal ogous to
t hose of Reference Exanple 4.1. '"H NWVR (270 MHz) S (CDCI3) 0.97 (t, j =
7.6 Hz, 3H), Thisgompowd wasprepayed fonb(208)s7-chlorky-pitRyc70pteitedin Chuacepid ) |

1705 15, ieeeiledmppleR] it ol aghotdng o Ppanipffousbnerfyy. (s 2
mz 495 Zi%Fff(fMFfFE’F{m -&rence Exanple 5.1 Preparation of

(20S) - 9-am no- 7- (but yl am no) canpt ot heci n 20- acet ate

20S) - 7- but y FRIRMIR (Do NitiH) TR 0R0Gi03 (20585 § bat ey 1) of 25
(Ref e% ence Eia | e ﬁfl)%‘ﬂ\tflvfas di ss}%lbi/Z(cji'digé%bs%/é%%a(l%g(ﬁ@gﬁé?oﬂNﬁ&a’ aqLeous
sol ution 21'{)22-&}33)-37 606508, £58-350 (1) 2HieS02b0d8) anéd (dab=1A7.8 Fegdhas D6 was

i ed =+ ' t f 1

e AL er Dol EE S B IRTE €, 11D) 7 AR 280 B PV TR L ed Under
reducdy ﬁ%ﬁﬁ@?@bﬁ@&:%ﬁ%ﬁelHMMQ&S)@MES(hﬁ;fl).?.?% yield). 30 May 2006 WO
.03/ 045952 PCT/ EPO2/ 13216

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, ] =




46 'H NVR (270 MHz) 6 (CDC13) 0.95 (t, J = 7.6 Hz, 3H) 3%&( de =
Hz, 3H), 1.48- 1.60 (m 211),1.68-1.78 (m 211), 2.10-2.31 A% 2. 20

(s, 3H), 3.60-3.67 (m 2H), 3.90 (brs, 2H), 5.39 (d, j = 17.0 Hz, 11-1),

5.41 (SW@BMSsS. 66 (d, j = 17.0 Hz, 1H), 6.85 (d, j PCT,EPgmﬁg IH, 7.11
(s,lH) 7.45 (dd, J = 7.3 and 8.3 Hz, IH), 7.64 (d, | = 8.3 Hz, 1H), 8.77
(brs, 5 1H; Ms (ES) mz 477 (ME+i ) -4Ref er ence Exanpl e 5. 2 Prepar ati on of

(20S)-9-a 7= i et hyl_am no] canpt ot heci n_20-acetate This
conpound &Zgﬁﬁ’r ?éﬁ?sf% (6%553'-#7 ﬁ%hﬂ? %Hél(%ﬁﬁl):)7eﬁ7t{9@dm%]75§ﬁlo

ni trocarrpﬂHﬂ,ﬁé’dl(t;\I%(ﬁ’saHgtlBIljezsf(dcﬁgf:ez@ngq-xggﬁmm ) 2/2L80 Cgl(\:m.m to a manner
anal ogous to those of Exanple 5 H NVR (400 3 13) 0.96 (t, J =

8.4 Hz, 3H), 2.09-2.27 (m 2H), 2.21 (s, 3H) 253255(m411)
2.69-2.72 (m 2H), 3.71-3.76 (m 6H), 4 47 (brs 2H), 5.32 (d, j = 17.6
Hz, 111),5.35(d,j:176Hzef1 j =17.2 Hz,1H), 5.65 (d, j =
17.2 Hz, 1H), 15 6.79 (d, ] Referepge 3%1?3641712( 1H), 7.45 (dd, | = 7.6
and80Hz IH), 7.57 (d, = 7.6 Hz 1H), 837(b|t, 1H); M5 (ES) mlz 534
(Mr+1) 5 Ref Bﬁémﬁoﬂﬁﬁﬁf)g*&-(a-lﬁlftbcmpheﬁybethﬂfamino]@-nitmcamptothecin20-

(209) - 9-am no- 7-[ 3- (di met hyl am no) pr opy| am no] canpt ot heci n 20- 20 acetate
hydrochl oride This conmpound was prepar from

(205)-7-3-(di math Ia 0) pr opyl am no ni trocanpt ot hecin 20-acet ate of
Ref er ence Ex E%ﬂ‘ arg fragn (20 %M@Pr%ﬂﬂmﬁwﬁe@ntmﬁéa@f Exanpl e

5 1 ' H NifReferenle Bﬂ&)pl@l’: 1 &3)- nl@th%ﬁyp@nﬁneﬂ%@nmng &gird%lg?tz a%n%aloéo 8 (s,

6 32 (m 2H), 3.87 (t, . 5. 44
(d J 17%8% }1_1?%‘}(‘*’ L‘féﬂ?lg gi 5.61 (d, j = 17. o Hz, 1H), 7.10 (d, j =
8.0 Hz, 40(dj-76Hz 1H), 7.62 (dd, j = 7.6 and 8.0 Hz, 111):

NS (ESy mf z ﬁamm/lfm)msm (IDCl) 038 (M\!):@%(L%E%Zz I EROBH 32901747 -
Ref er enceﬁgrzrgi ? 4 P%Iﬁf% i‘h
(209) - 9- aHP A" -*f’p Bh{® é? ﬁpﬁ&%@ﬁﬁp 48 (o dH3:39 (4, ] = 172 Hz,
1H), 5.46 (s, 2H), 5.67 (d, ] = 17.2 Hz, 1H), 6.85-7.93 (m, 2H), 7.12 (s, 1H), 7.13-7.21 {m,
2H), 7.64-7.73 (m, 2H), 8.17-8.25 (m, 1H); MS (ES) m/z 585 (M'+1).

15 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).




Thi s conpound was prepared from (20S)-9-nitro-7-(propylam %Ma%gt heci n
20- acetate of Reference Exarrpl e 4 4 according to a nmanner anaf ogous to
those of Reference 5 Exanple 5.1. "H NWR (270 MHz) S (CDC13) 0.95 (t, J =
7.6 Hz, wiidsjoasbsPO )t, J = 7.3 Hz, 3H), 1.69-1.83 (m &@@3%606 2.31 (m
2H), 2.23 (s, 311), 3.53-3.60 (m 2H), 3.93 (brs,

(s,211),5.38(d,J=17.5Hz, 1H), 5.59(d, J=1#45 Hz,1H),6 82(d J=7.3Hz, 1H), 7. 10

(s, IH), 7.43 (dd, j = 7.3 and 8.6 Hz, 1H), 762(d j 8.6 Hz, 111), 8.79
(brt,1H), M5 (ES) 10 m z463 (Mtéfdpenc8ES g g Exanpl e 5 5 Preparation of
(20S) - 9- am no- 7- ( phenet hyl am no) canpt ot he 0-acetate This conmpound was

df h 15 20-
of e er en??i’e‘ﬁ%%ﬁ“&f@’ *5984'*‘1'%’” Ephse b Sl Mwemiel

Ref er ence Exa e H NVR (400 % S (CDC13) 0.95 (t, J =7.6 Hz, 3H),
g. ég-(zao (m i X050 ; ‘(ﬁ%‘fﬁ%@g X-7-chlpro=9- mnmmlitoﬁidymze-adaaté?rs 1§H)
3 z
0T 2ot g metelds. Fanli fudiphel byl Secphdige & 1ol 3,

7.42 (da. tgtg"%%‘g@%eﬁ?i‘%ﬁé‘ﬁ%ﬂﬂlm 7.61 (d, | = 8.8 Hz, 111), 8.68
(brs,1H); M (ES) mz 525 (Mt+l). Reference Exarrpl e 5.6 Preparation of
(20S)-9-ani no HMW@M@MWM@QX@WQQ;%@H] Qog%é%“(ﬁ} 9&?29%{, Thi s

Sﬁgﬁﬁi‘gfo ST b E 200 404 (on b 30 ST BN 6. 7
“accordi ng2 5@67 (dﬁrmyrz B aH)@91s7.20(th WBE7 64-7.5051 %ﬁ?cgzﬁ%%el%ﬁz 3H NVR

(270 MHz) 4 %1, = 7.6 Hz, 311), 1 (m
211), 2. 19@ Ms @ zg?é‘%‘“? = 7.6 Hz, 2H), 3.65 (dt, j = 5.3 and 6.6
Hz, 211), 3.81 (brs, 211), 30 |vay 2006 WD 03/ 045952 PCT/ £P02/ 13216 - 48 5

5.34 (¥ 2H), 539 (d, j = 17.2 Hz, 1H), 5.66 (d, j = 17.2 Hz, 1H), 6.84 (d,
j =6.9 H, IH), 7.11 (s, 1H), 7.17-7.33 (m 5H), 7.44 (dd, J = 7.4 and
8.4 H, 1H), 7.64 (d, | = 8.6 Refereht)Esample 420

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. )

"H NMR (270 MHz) 8 (CDCL) 0.97 (t, ] = 7.6 Hz, 3H), 1.32 (dd, ] = 2.0, 6.3 Hz,
6H), 2.05-2.37 (m, 5H), 3.97-4.15 (m, 1H), 4.92 (d, ] = 7.9 Hz, 1H), 5.32 (s, 2H), 5.40 (d, ]
=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=7.6,8.3 Hz, 1H), 8.23 (dd,] = 1.7, 8.3 Hz, 1H); MS (ES) m/z 493 (M*+1).

20

Reference Example 4.21
Preparation of (208)-7-(3,3-dimethbeutyiamino)-Q-nitrocamptothecin 20-acetate

This compound was prepared from (208)- -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) § (CDCl;) 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,J=5.0Hz, 1H),5.40(d, ] =17.2Hz,

1H), 5.48 (s, 2H), 5.67 (d,] = 17.2 Hz, 1H), 7.14 (s, 1H), 7.67-7.74 (m, 2H), 8.23 (dd, J=
2.8, 7 1 Hz, IH); MS (ES) m/z 535 (M*+1).




8.84 (m 1H); M5 (ES) mz 539 (M++1l). Reference Exanple 5. épﬁ[%tlon of
(20S)-9-am no-7-[ 2-(pyridi n-2-yl)ethyl am no] canpt ot heci n 20- ta Thi s
conmpound was prepared from (20S)-9-nitro-7-[2-(pyridin-2 yI)ethyI am no]
canpt ot W&xi3f439- acet ate of Reference Exanple 4.8 accepgippgybhhea manner
anal ogous to those of Reference Example 5.1. 10 M5 (ES) mz 526 (M +l).
Ref erence Exarrpl e 5.8 Preparation of -45-

(20S)-9-am no-?-[2-(pyridin-3-)rl)ethyl ant o] canpt ot heci n 20-acetate

hydr ochl ori de 15 This conpound was prepared from
(20S)-9-nitro-7-[2-(pyridin-3 yl)ethylam no] canptothecin 20-acetate of
Ref erence Exanple 4.9 accordi nmef@elﬁeﬂmgﬂ é4.2pnal ogous to those of

Ref erence Exanple 5.1. "H NWR (270 MHz) (CDA 3) 0.94 (t, | :73Hz 3H),

(s, 21, 2“1’“{’3“‘33“ SRR b peppianbbangShsizionh 1 11y

7.85(d, and 7.9 Hz, 111), 830(s 1H),

8.62 (d, 'j ﬁ“ff‘ﬁﬁp"“fgi))‘m %“‘B%“"é g‘omj éaR% 746111450-1%19*1171*9 01 (s, 1H): MS(ES)
EHZ é 8;3285 moe&mpzﬂeémﬂemﬂat&ﬁmlent cﬁhEQarﬁﬁe 5’%%’& ﬁ%&}{lé}ﬂ:hn@fgccordrllllzg toa

a ec acetate hydrochloride is
conpound \E/\léaaggﬁr?% gfo%y%tﬁ ?gﬁéﬁ@ Oj%"ﬁ%‘ﬁ%&’r m no) - 9- ni t r ocanpt ot heci n 20-
acetate of Reference Exanple 4.5 according to a manner anal ogous to those

of Refer ence I'E)IMMBEDMHB)8@%}/085)060(&@633{1)%952(1114&{%54&35 (] z 511
(M++1 0 Pre a at
(208))9 am 11%85%/(3%3 %2%42 gm%@hg% %9@&mound was
prepared 1% 2)1?»2;(@1)&457(6,%1)1 5’67&(&, he-192 bz 1195 a.IID(sPIIIEn)?Q ISU' (@ G~ 8.9 Hz, 1H),

10 8.05(d,J=8.9 Hz, IH); MS (ES) m/z 535 (M*+1).

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). '




acetate of Reference Exanple 4.11 according to a manner an%k3 okO those
of Reference Exanple 5.1. "H NMR (270 MHz) 8 (CDCl 3) 0. 87- Wm 6H) ,
1.31-1.51 (m 8H),1.68-1.79 (m 2H), 2.13-2.30 (m 5H), 3.62 (q, J = 6.9
Hz, 2H) W@®B@25%br, 2H), 5.39 (d, j = 17.2 Hz, 1H), 1QGmbyfas 2H) , 5. 66
(d, J =17.2 Hz,1H), 6.84 (d, J = 7.6 Hz,1H), 7.11(s, IH), 7.44 (dd, J =
7.3, 8.6 Hz, 1H), 7.63 (d, J = 8.6 Hz;44H), 8.76 (br,1H); M5 (ES) mz 519
(Mr+1) . Refergnce Exanple 5.11 Preparation of

(208) - 9aa][ri no- FLNMR1(R30 l‘dlﬁh?lifﬂm}tmﬂsfm Ew.eﬁz,aﬁg,thlam_e(t,i}g:()%m, 3m,nmu]pd was
pr epare 600l - -9-nj trocanpt ot hecin 20- acetate o

Ref er ence ; a %g§%f€?2ﬂ§%@frzgy¥£fq'zs Qenﬁ&gﬁgr@oa(ﬁ ootk 365 (m4250e3.80

Ref er ence (OBxHApPE9 6,1 = 198 HAESH), 541 (¢ 3H),(5M6<d,)].= 2D Befhenanerdbanpl e 5. 12
Prepar at i : Z ] - ( 2z e r.ORY. 1, anpt ot heci n 20-acetate
v ool or Ae yi i tearmarisaa T2 SR bRl B0 PLE3HE BAT 7 ors
(20S) - 72 ( 2 ﬁ&%@ﬁ;};%@ﬂﬁd)-- 9- nitrocanptothecin 20-acetate of Reference
Exanpl e 4. 13 according to a manner anal ogous 25 to those of Reference
Exanple 5.1. M5 (ES) mlz 477 (M++1). 30 May 2006 WO 03/ 045952

PCT/ EPO2/ 13216 -50- Reference Exanple 5.13 Preparation of

(20S) - 9- am no- 7- hexyl am nocanptgtheci n_20-.acetate hydrochl oride This
conmpound was prepared from (ZOSl?eEfef-ﬂth;erﬁg- 9-ni trocanpt ot heci n 20-
4. 14 according to a manner anal ogous to those

acet at e of ,Ref er.enc mpl e [

of Refer enk&P a%“l%%QEGE@%WOw%WM@Mﬂmwmmm@eﬁmm e 5.14
Preparation of (20S)-9-am no-7-(pentylam no)canptothecin 20-acetate

hydr ochl ori deThigcomgoynd Mppmpated/\ﬁmnpj.?&sp)ax[equo[—pmjnﬂ)eﬂlylammo]-g_

(20S) - fr Nhitdoamfptbdeah ¥6- AL N0 SRFRLQL Rec prl]e i?éccording 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} 8 (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 (1, ] = 7.3 Hz, 2H), 544 (d, J=17.0 Hz, 1H), 5.49 (s, 2H), 5.61 (d,]

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




acetate of Reference Exanple 4.1 according to a manner anabggg&gg% t hose
of Reference Exanple 5.1. M5 (ES) mlz 491 (M++1). 15 Referenc anpl e
5.15 Preparation of (20S)-9-am no-7-(ethylam no)canptothecin 20-acetate
hydr ochma? 93da59sThi s conpound was prepared from CT/EP02/13216
(20S)-7-ethyl am no-9-ni trocanpt ot hecin 20- acetate ofP geEfPerence Exampl e
4.16 according to a manner anal ogous t-oi7t-hose of Reference Exanple 5.1. 20
MS (ES) mlz 449 (M++1). Reference Exanple 5.16 Preparation of

(20S)-9-am no-7-[ 2- (4- met hoxyphw&}g&%@egg canpt ot hecin 20- acetate
hydr ochl ori de 25 Thi s conpound was prepare rom

(20S)-7-12-(4-nme thyl.am -9- nitrocanpt ot hecin 20-acetate of
Ref er ence Exanpl gﬁﬁ%agﬁg%%%ﬁi ﬁ%mf‘&fglp lrma)canptgtheen 20gostigse of
Ref er ence Exan;%je 5.1. 30 May 2006 WO 03/045952 PCT/ EP02/13216 -51 M5 (ES)
mz 555 (M+1)° R&?%P%Wg&@rﬂ%ﬁ@ﬁgmizowmﬁtGpmpyhﬁﬁno)camptothecin 20-

(209) - 9- anateeate/of Referdce Rtaipy) | q,%gn | LN acetate 95
hydr ochlsor' e flf]# compoun vvasiwp!rn}ec%{ ré ro%aﬁ@lﬁ?&u@&@ﬁ%&ofﬂfemme
(209)-7-7 2?%2?31’?1 '?)'r ophenyl ) et hyl am no] - 9- nitrocanptothecin 20-acetate of
Ref er ence Exa%le 4.(18 according to a manner anal ogous to those of

Ref erence Exampl NMR 27OMZQE®D®B;0,§§?IIM_5Q25 }}gl_ﬁgz@{ga‘gq{%ﬁ le 5.18
Preparatio 0959 am no- 7-[ 2- (4-11 uor ophenyl) et am no ca?rzgt ot hecin
20- acet at eﬂG%é’gé g‘?ﬁ@r %ﬁ%‘ﬁ»ﬁ (, %ﬂé% (el 3kih 3-5p P dme 8}, BGA(brs, 2H), 5.35

(208) - 7- [ As{2H), 5.80 () pranyHzptHY 5301d191-19.5 Hz, 1H), 6.82 (d, ] = 7.3 Hz, 1H), 7.10

(s, 1H), 743 (dd, ] = 7.3 and 8.6 Hz, 1H), 7.62 (d, ] = 8.6 Hz, 1H), 8.79 (brt, 1E); MS (ES)
10 mfz463 (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),




15 nitrocanpt ot hecin 20-acetate of Reference Exanple 4.19 g %rdi@g to a
manner anal ogous to those of Reference Exanple 5.1. M5 (E ? M7 3
(Mt+1). Reference Exanple 5.19 20 Preparation of

(20S) - 9WENI3/9e5972 ( 1- net hyl et hyl ami no) canpt ot heci n 20- gegisph3243ydr ochl ori de
Thi s conmpound was prepared from (20S)-7-(1-nethyl et hyl am no) - 9-

ni trocanpt ot heci n 20-acetate of Refereffce Exanple 4.20 according to a
manner an se_of Reference Exanple 5.1. 25 M5 (ES) nfz 463
(M+1) . 3?"%’%0%9@ g‘éfbﬁgéﬁlﬁbéw bbb z/173 s 1H), §:34 fb evéchide 1BRanpl e 5. 20

et Ly S Al i sy g g g
(20S)-7-( %%%%@?’hy?@lf?wza%ﬁw*gﬂ ni t rocanpt ot heci n 20-acet at e of

Ref erence Exanple 4.21 according to a manner anal ogous to those of
Ref erence Exanple 5.1. M5 (ES) mlz 505 (M++1). Reference Exanple 5.21 10
Preparation of (20S)-9-am no-7-(3-nethyl butyl am no) canpt ot heci n 20-acet ate

hydroch$ ori de This conpound wasR¢EepaEambleGH
- (20S)-7-(3-net hyl butyl am no)-9- nitrocanptothecin 20-acetate accordi ng of

Ref erence dtontof 6.2 TRARES 0 to those of . erence Exanple
5 1. 15 NG {oer o s P Tﬁ@%nggﬁégmt]@t&%&@%% of
(20RS) - 9- am nacl 0- met hyl - 7- (pent yl ani no) canpt of heci n 20-acet ate ‘
hydr ochl or i de?r?éW@ﬁm&%ﬁw@é&mﬁ%ﬁﬁrwwkBnﬁpmdm-Z-
( 20RS) - 107bebylyhing]ainbtothecin 20-acetate of Reference Example 4.8 according to a manner

analogous to those of Reference Eﬁample 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. ' |




(pentyl am no) canpt ot heci n 20- acetate of Reference Exanple ? é%@ﬁ)gr ding to
a manner anal ogous to those of Reference Exanple 5.1. M E Z 505
(Mt+1). 30 May 2006 WO 03/ 045952 PCT/ EPO2/ 13216 -53- Reference Exanple 5.23
Pr epar awaons/eedssy 20S) - 9- ani no- 7- ( 2- hydr oxyet hyl am no) gahpbeifiggi N 20- acetate
hydrochl oride This conmpound was prepared from

(20S)-7-(2-hydroxyet hyl am no)-9 5 ni t-r49canpt ot heci n 20-acetate of Reference
Exanpl e 4. 23 according to a manner anal ogous to those of Reference Exanple
5.1. M5 (ES) MSAEdem/z3W 4¥)+1)Exanple 1.1 10 Preparation of

(9S)-1-butyl -9-et hyl -9-hydroxy-1H, 12H

pyrano[ 3",4":6',7"]indolizino[1l",2":6,5]pyrido[4,3,2-de]quinaznline-2,10,13
(3H)9H, 15H) trione 15 The preparati on nethod conprises of the follow ng two

steps via corrpound (a). (a) (3@6 el oxy, { butyl - 9-et hyl - 1H, 12H pyr ano
[3",4":6", 7 |ndoI|Z| no [ 1' ’éegi pyf’Ilfdsd({4 3, 2-de] qui nazol i ne-2, 10, 13
(3H 9H 15H)- tr % BP(fas)am no- 7 but yl am no)carrpt ot heci n 20- acet ate

. hydrochl oride ( ~ShBip-7, meihagp ¢0-acetateas di ssol ved
into dry CH2C12 (5 ml) and cooled in an ice- bath Dl EA (390 p1, 2.3 mol)

and tri%phosgeHss f@mmd“@smpami)@mmm@aﬁnﬂﬂo—smﬁmﬁipmhemmﬁd t he

M Xt ure Wageaad dfR bath he r t| Q Xxture was
.quenched with aqgféegel?fscé’?ﬁ%z; lsfo#c% ImgIRet an %5%‘?( ?:Steé’gRgge‘teﬂceCI-IZCI 2 (20

m). The Exampe®layer was washed vvlth br| ne, dried over MyS, and

evapor at ed under reduced pressure. The residue obtained was purified by

S?LEH&"?%B” 0 L D RPN B S g I 6 L e 17 3 1"
3H), 1. 00 4,24 343‘?(@, 3z§ﬂl)(q,i—¢ﬁ:9Hz,2H),391 (br, 2H), 5.39 (d, ] = 17.2 Hz, 1H),
10 540 (s, 2H), 5.66 (d, = 17.2 Hz, 1H), 6.84 (d, ] = 7.6 Hz, 1H), 7.11 (s, 1H), 7.44 (dd, ] =

7.3,8.6 Hz, 1H), 7.63 (d, ] = 8.6 Hz, 1H), 8.76 (br, 1H); MS (ES) m/z 519 (M*+1).

Reference Example 5.11
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).




1.59 (m 2H), 1.66-1.77 (m 2H), 2.07-2.35 (m 2H), 2.23 (53,01\%5') Oﬁ 12-4.18
(m 2H), 5.36 (s, 2H), 5.40 (d, j = 17.4 Hz, 1H), 5.68 (d, ] —1%0. Hz,

1H), 6.76 (dd, j = 1.5 and 6.7 Hz, 1H), 7.16 (s, IH), 7.56-7.67 (m 2H),
9.24 (swWadpssessS (ES) mlz 503(M++1). 30 May 2006 VO QHrAded34e

PCT/ EPO2/ 13216 -54 (b) (9S)-1-butyl-9-ethyl-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 To a solution of (9S)-9-acetoxy-1-butyl-9-ethyl-1H, 12H
5 Reference Example 5.13

pyrano[ 3",4":6',7"]indolizino[l,2 :6,5]pyrido[4,3,2-de]quinazoline-2, 10,13
(3H, 9H, 15H) Preparativn 4fm$9m@7&3§yidmwani&got?{)?&|zé-§ceﬂtéhﬂ?&hﬁﬁ‘kfen an

i ce-bath was added anhydrous hydrazine (1 The m xt'ure was warned to

room t enper at Thi cafghosid wds pfaféﬂ A us 1.N.HC sol.uti was added
dropwi se to _aci 'felg?he rez,geionﬁ?.ﬁé]{zg‘?)eﬁgﬁg'%flﬁ%o o THitRocamRIahe frred for 1

hr. at ro8ff'#eRpRefErensedixample 414 acsarsding to atnethnermielogosdo these dfReffegsur e, t he

obt ai ning Bx@apldyqg. was extracted with CHCl 2 (20 Ml x 3). The conbi ned
CH2Cl 2 solution was washed with brine, dried over MJSO4 and evaporated. The

resi due was Iiahy m chr omat ogr aphy (di chl or onet hane/ net hanol =
30/1) to gi vemgtf?%j'%gzﬁ%&@?lﬁ& 1 ng, 58%. IH NWR (400 MHz) S (DVSO) 0. 87

(t, J =7.2 H, 3H), 0.96 (t, j = 7.6 Hz, 3H), 15 1.39-1.47 (m
2H),1.64-1.70 (m 2H), 1.81-1.91 (m 2H), 4.03-4.07 (m 2H), 5.42 (s, 2H),
5.43 (s, 2H), 6.51 (s, 1H), 6.77 (d, j = 7.2 Hz, 1H), 7.24 (s, 1H), 7.41
(d, j =7.6 Hz, 1H), 7.61 (ddReferehicsEduph#s 6 Hz, |H),11.15 (brs, IH; M

(ES) mlz 461(M++1). Exanple 1.2 20 Preparation of

(95,55 ks otot kRSB ADEMSRI  tnse. 10.1

(3H, 9H,,15H) Lone hydrochl oride This conpound was prepared from (20S)-
9- ami rl;ig- 7-( ZH%?W&%FﬂwmﬁPﬁw%%?ﬂWf(ﬂem camptatiiecieller ence

Exanpl e SicBawof Befitange Biple £baciitangto ARAhAGMA0ddks tIASE PReAIP € 1.1 in

t wo stepsEI\él ound (a). (a)
(9S)-9-ace %f-%(;i-"rgt hyl -1-[ 2-(4-norpholino)ethyl]-iH, 12H

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. |




pyrano[ 3",4":6"',7"']indolizino[l"',2 :6,5]pyrido[4,3,2-de] quggii%%%@ 10, 13(
3H,9H, 15H)- trione 1H NWR (270 I\/Hz) S (CDCl3) 0.98 (t,

2.11-2.35 (m 2H), 2.24 (s, 30 3H), 2.53-2.57 (m 4H), 2.66 (t, j = 6 6
Hz, 2H)wodshssofd, | = 4.6 Hz, 4H), 4.24-4.40 (m 30 g/g,y %ﬁﬂ%&? 03/ 045952
PCT/ EPO2/ 13216 -55 2H), 5.41 (d, J = 17.5 Hz, 5 Z{E , 5.68 (d, ]
=17.5 Hz, 111)674(ddj—20ancb1_63|—|z 111 7.16 (s, 1H)
7.58-7.67 (mMal? 8. 68 (brs 1H); M5 (ES) nmiz 560 (I\/Hr+1) (b)

(9S) - 9- et hyl W8Y wieyp5h {M2+1)4- nor phol i no) et hyl ] - 1H, 12H

pyrano[ 3",4":6"',7"]indolizino[l,2 :6,5]pyrido[4,3,2-de]quinazoline-2, 10,13
(3H,9H, 15H) - 5 trione hydr ochl oride 1H NVR (270 MHz) S (DMSO-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 4H), 4.20 (m 2 5. 42 5.49 (s, 211), 6.49 (s,
111), 6.78 (d, J = 7.3 Hz, 1H)Hll’e ‘%e’("émpliﬁlﬁ7 42 (d, j = 8.6 Hz, 1H),

7.61 (dd, .j = 7. : , brs, 1 M5 (ES) mz 518 (M++1

10 Ex <(31an grggagangpgg &0§}-?~5ﬁm{9r7- [2|:?4—ch orophe(nyi)et’hylal_.?mno can'l(ptot&ean 20-acetate( )
(9S)-9-¢thyl -1-[3-(di net hyl am no) ?%ml,nge hydr o- 1H, 12H

pyrano[ 3",4":6"',7" ]indolizino[l' 6, 5] pyri do[ 4, 3, 2-de]

or epar od P?f“?’%%?ﬁgd R A G
Zg acet ?t pitwpcarppibthedn @-amﬂpﬂfgfdsieﬁ\iegmggpleg.laﬂg:c?nad;xgw(ag?ﬁnemaloggmus to
EQ%)SEQOaC{(?t(‘%xy- %ﬂ{x% ?&I get hyl am g) propyl ]1-1H 12H pyrano
[3",4":6",7 ]ﬂgﬁg&)'z' %@2 6, 5] pyri do[ 4, 3, 2- de] qui nazol i ne-2, 10, 13( 3H, 9H

L 15H)- 20 tri #8)-MHz) S (CDC13) 0.88 (t, J = 7.6 Hz,
3H),1.84-1.95 (m 2H), 2.07-2.34 (m 2H), 2.23. (s, 9H), 2.46 (t, J = 6.8

Hz, 2HP, 4.21 (t, j = 7.5 Hz, 2H), 5.40 (d, J = 17.2 Hz, 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), Reference Example 5.18

Preparation of (208)-9-amino-7-[2-(4-fluorophenyl)ethylaminojcamptothecin 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).




7.55-7.65 (m 2H); M5 (ES) mlz 532 (M++1l). 25 (b) 30 Mav 2006
(99)-9-ethyl-I-[3-(di nmethylam no) propyl ]1-9- hydroxy- 1H, 12H y
pyrano[3",4":6', 7' ]indolizino[1l",62":6, 5] pyrido[4,3, 2-de] qui nazol i ne-2, 10, 13
(3H, 9H, Wii-d);/olsgszone hydr ochl ori de 1H NMVR (270 MHz) S e 2%%1 0.88 (t, J =
7.6 Hz, 3H),1.80-1.94 (m 2H), 2.08- 2.19 (m 2H), 2. , , 3.14-3.20
(m 2H) 4.13-4.19 (m 2H), 5.43 (s, -A¥)-, 5.47 (s, 2H), 6.53 (s, 1H, 6.82
(dd, j = 1.0 and 7.6 H7, 1H), 7.44 (dd, j = 1.0 and 8.2 Hz, 1H), 7.63 (dd,
J = 7.6 and 8.2 Hz, 1H), 10. 28 ( Refadnce ExaA3pl¢5201H); M5 (ES) nmiz 490 (M++1).
30 May 2006 WO 03/045952 -56 5 PCT/ EP02/ 13216 Exanple 1.4 Preparation of
(9S) - 9- et hy |Prépaimtitmaf (2015)-pragidivd- V-B‘B-Hﬁ'n‘kthylb tylammo camptothecin 20-ac

pyrano[3",4":6',7"jindolizino[l’ c2!.6 ! rido[ 4,3, 2-de] qwnazot?n,,
2,10, 13(3H 9H 15H)- trione This c S prepared from(ZOS)

9- am no- 7- (propyl am no) canpt ot hecin 20-acetate of Reference Exanple 5.4
according to Eﬁlﬁﬁ?mm ungvees preparsd from (A0S /- (5(3- Emﬂxyltm dmiho)-B+ t WO steps via

by AR AR B A AL Al 2 10,19

( 3H9H, 15H)2 those oS Re S (CD30D) 0.98 (t J=7.6 Hz, 3H),
1.05 (t, J—73Hz 3H), 1.71180(m 2H), 2.10-2.24 (m 211), 2.19 (s,
3H), 5.36 (d, Mﬁ(ES)JrﬁlzBOS—W—HlI)-l), 5.44 (s, 2H), 5.56 (d, j =17.2 Hz, IH),
6.76 (d, J = 7.6 Hz, IH), 7.25 (s, 1H), 7.43 (d, J = 8.6 Hz, 1H), 15 7.59
(dd, j = 7.6 and 8.6 Hz, 1H); M5 (ES) niz 489 (Mt+1). (b)
(9S) - 9- et hyl - 9- hydr oxy- | - propyl - 1H, 12H
pyrano[3",4":6',7' ]|ndoh2| no[ 1. Rél? 6,.5] pyrl do[4 3, 2-dej qui nazol i ne- 2 10, 13(
3H9H15H)- ri one HNI\/R(270 )" &>4d6) 0.88 (t, J = 7.3 Hz, 3H),
0.98 (t, J:73|-jz, 311),

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).




20 1.66-1.75 (m 2H),1.82-1.90 (m 2H), 3.97-4.03 (m 211), 0%4%%
5.42 (s, 2H), 6.49 (s, 1H), 6.76 (dd, J = 1.0 and 7.6 Hz, 1|§|) (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 (WO wrdysosV5 (ES) mlz 447 (Mr+1). Exanple 1.5 25dW9pafs8i on of

(9S) - 1- benzyl - 9- et hyl - 9- hydr oxy- 1H, 12H

pyrano[ 3",4":6" 7' ]indolizino[1 2':6,5Fp¥y¢i do[ 4, 3, 2-de] qui nazol i ne-2, 10, 13(3
H, 9H, 15H) - trione Thi s conmpound was prepared from (20S) -

9- am no- 7- (benzyl am no) canpt ot h@efefnc %tﬁ of Reference Exanple 5.9
according to a nanner analogous to those Exanple 30 1.1 in two steps
vi a conpound QP6 MO _03/.045952, PCT/ EP02/ 13216 -57 (a)
(9S) - 9- acet oxy- enz ﬁ%)%*"o 17O I—éﬁéf og)ml’t"tﬁecm 20-acetate

[3",4":6"7']i ndoI | Zi no[ 1 2' : 6, 5] pyhydtedhlordiie2- de] qui nazol i ne- 2, 10, 13(3H, 9H, 1
5H)- trione 1H NWR (270 M—lz) 8 (CDC13) 0.94 (t, j = 7.3 Hz, 3H) 2.00-2.33

(m 20, 2,20 mﬁscom@»oahawaépr écﬁ‘roﬁtﬁogﬁ@%{&%{yéthqﬁﬁ o 7 b (f’n4§H§S

7 50 7. gs '%“ﬁi ‘J?%"l Zolefﬁt%*e Q*Z%eferw 23 wardingle-a mpnnet pyalogous

(9S)-1- benm;thessoﬁkdﬁetbn&Mplem 1H 12H
pyrano[ 3",4":6' 7' ]Jindolizino[1 2':6,5]pyrido[4,3,2-de] qui nazoline-2,10,13

3H, 9H, 15 270 MHz) S (DMBO-d6) 0.84 (t, | = 7.3 He,
gH), 1. 82H%q,%(cﬁsy7&g£ﬁzﬁw)( 5. 12 ()s, 2I(—|), 5.33)(3, 2H§, 51.42 (s, 2H),

6.47 (s, 1H), 6.87 (d, j = 7.6 Hz, 1H), 7.21 (s, 1H), 7.28-7.40 (m 5H),
7.48 (d, j = 8.6 Hz, 111), 7.68 (dd, j = 7.6 and 8.6 Hz, 1H), 11. 33 (brs,
1H); M5 (ES) nlz 495 (M++1). 15 Exanple 1.6 Preparation of
(9S) - 9- et hyl - 9- hydr oxy- | - phenet hy| Ekdsgle H1
10 Preparation of (9S)-1-butyl-9-ethyl-9-hydroxy-1H,12H-
pyrano[S”,4”:6’,7’]indolizino[1’,2’:6,5]pyrido[4,3,2-de]quinamﬁne-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] 30 May 20
qui nazol i ne-2, 10, 13(3H,9H, 15H) trione 20 This conpound was™prepar (98 from
(20S)- 9-am no-7- (phenethyl am no) canpt ot heci n 20-acetate of Reference
Exanpl ewa G/awspor ding to a manner anal ogous to thosg,. szmE)(i le 1.1 in two
steps via conpound (a). (a) (9S)-9-acetoxy-9-ethyl-I-phenethyl-1H, 12H

- pyrano[3",4":6" 7' ]indolizino[l 2':6, 8]sayrido[ 4, 3, 2-de]

qui nazol i ne-2, 10, 13(3H, 9H, 15H) - 25 trione 1H NMR (400 MHz) 8 (CDC13) 0.98
(t, J =17. _13,11—,1}5,__ Ry i ), 2.23 (s, 3H), 3.05 (t, J = 7.8 Hz,
2H), 4. 35-@ ﬁ)gnl %9";%93’1%3”&;{}1&6@ 2 Hz, |H), 5.44(s, 2H), 5.69 (d, J
= 17.2 Hz PYergl3".67:'s lntlolizino’, 7:605 1 pyritlofs, 5 24de) quiniholing-2110, 16 GH, AN SHY.. 22- 7. 36
(m 5H), 4foe0-7.68 (m 2H), 8.08 (brs,1H); M5 (ES) mz 551 (M++1). 30 May
2006 WD 03/ 045952 PCT/ EP02/ 13216 -58 (b)

9S)-9-ethyl -9-h <= thyl - 1H, 12H

E)yr;no[ g" , Z :'%’Zﬁ‘i‘i{‘%}éﬁﬂfKﬁ'ﬁ?ﬁmﬁx%}l%aﬁ%wﬂ& 2- de] qui nazol i ne- 2, 10, 13(3
L OH 15H) pyitad[Bhee I BARD, M JoySddBNEQUIRIn BoBR-4 fo, L3P0 13E.
3H), 1. 74-&?9%9(1@%2’;1@ 3. qg. @%éljt;wﬁ\] 5: 81. 2Hz, _23_?7,‘31. 24-(4_ 3%1 #15 2H), 5.43
(s, 211), ERESAg0sD0py mupolfin NeOH {3 mf) cogled 1n guige-bath wagaddedprhydromsiy, 1H) |
7.25 (s, Bydraziné.(2® finThd Mture- 3 -7 1.2 and

8. 8Hz,(il—l)_ }H?zgll (( ﬁ}rhi 7.4 ;%W@é%ﬁé%ﬁ')%%ﬁﬁf%?&;swfo (Eg) m z 509
(M++1) . Iﬁ%ﬁ‘?ﬁﬁ‘sel N Hl solutiprspasaddedodropiise to acidify the reaction mixture and the

9S) - 9- et 0 1 l4- Y147 e%]‘?ﬂe _

E)yrZan égrh%tmg’;?ﬁlgﬁgg?ﬁzﬁﬁ-%g[ 1 Zy‘iln%r p )r‘?%gfﬁ%%ie‘}“&&fﬁg%fii ne-2, 10, 13(3
H, 9H,§ H)PTES e%‘?ﬁ’é‘”&% N@smctpdwpgﬁﬁczr(wgﬂs;he@nﬁhado- 7-(3-

henyl pr Cluso £ PR ah PG : @rtePMg f l.a.5.6
gcco)r/dgonmgﬂo a b nerhanal o%%geéaﬁgfthos §%‘%&%ﬁ%€ﬁ£?eﬁﬁﬁo steps via
conpound YA Puif %@%ﬂﬁ@ﬁ@hwmﬂhmﬁmhp@@m givephirel 2H
pyr ano[ 3'preduct(6/1 thg,8e)i zi no [1' 2' : 6, 5] pyri do[ 4, 3, 2- de]
gui nazol i ne-2, 10, 13(3H, 9H, 15H) -

'H NMR (400 MHz) § (DMSO) 0.87 (t, ] = 7.2 Hz, 3H), 0.96 (t, ] = 7.6 Hz, 3H),
15 1.39-1.47 (m, 2H), 1.64-1.70 (m, 2H), 1.81-1.91 (m, 2H), 4.03-4.07 (m, 2H), 5.42 (s, 2H),
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,J=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) § (CDCls) 0.98 (t, | = 7.4 Hz, 3H), 2.11-2.35 (m, 2H), 2.24 (s,
30 3H),2.53-2.57 (m, 4H), 2.66 (t, ] = 6.6 Hz, 2H), 3.68 (1, ] = 4.6 Hz, 4H), 4.24-4.40 (m,




trione 'H NVR (270 MHz) 8 (CDC13) 0.98 (t, j = 7.4 Hz, 3H) 21122@?
0 2.10-2.32 (m 20 2H), 2.23 (s, 3H), 2.83 (t, J = 7.8 Hz, 39@?3’.
2H), 5.31 (s, 211), 5.41(d, j = 17.2 Hz, 1H), 5.68 (d, J =17.2 Hz, 1H),
6. 72 (dwogsmashsB and 6.8 Hz, 1H), 7.12-7.28 (m 5H), 1H), 7.59
(dd, J = 1.8 and 8.7 Hz, 111), 7.63 (dd, | = 6.8 andPéT’i}Ef-’é‘,gﬁm 8. 92
(brs,1H); M5 (ES) mz 565 (Mt+1). (b)s5-

(9S)-9-et hl%)l - 9- %droxy-l - 53- phenyl - propyl ) - 1H, 12H 25

pyr ano[ 3"2H4) 541 ¥, J i=rld SiHz ib P24 £, 2H),5]68)(dli Jool 745 Bz, AFiad tudddzo0.0 aed 2, 10, 13(3

L A A S AL AR B e o™, 1

= 7.6 Hz, 5 . 2H). 47 e 2 w . 0. 49 , 1H), 6.77 (dd, j =
1.0 and 7‘."2@?‘fﬁ)‘ﬁfy%“?f(hsféf%%)l'E&&‘Pﬁorl_g@ﬂm?}e%%bﬂﬂ?—ﬁ: < 42H%dd, j 362 1 o and
8. 6Hz, 1mpmm’wcﬁ’,mindolﬁiﬁ[Hnds,sjpgﬁ&a[4;3wae}%@ﬂz%ﬁe-mlﬁ3ﬁ,9msm)- 30 May

2006 59, Exanpl e 1.8 PCT/ EP02/ 16 Preparation
of ( 953/\999";&{"%3%-%‘% yocﬂ%Sxy- | -[2-(pyridin-2-y1)ethyl]-1H 12H

pyrano[3",4"i6'7']indolizino[1'2':6,5]pyrido[4,3,2-de]quinazoline-2,10,13(3
g, OH, 15H) tr |li(5my;ﬁ0dﬂﬁ)c&(m&5c5|da)m.w (]e,qmamtmfi ﬁm,_smfégmﬁ{t}{); 2@%_( ZROfS) -

-am no- 4-dy2- [ - 2- no ot hecin 20-acetate of Reference
Exanpl e éiﬁ?&%@&%ﬂ%%&“&ﬁﬁhﬁﬁqj@éﬁh% (o 2HhSd8 (0PHBoAN e 1.1 in two
ftg g l)os gv' aﬂimﬁm(m)g éﬁ? (dlc b3 7.3(Hz, 1H), 7.25 és, 15; 7'4r21 (?1,] =361 H1H), 7.61(dd, ]

-9-a ridin-z2- -1H, rano

[3",4": 6%?'fﬁd-d% | ilﬁ[g']fk.g%’,@bwi(g@[%},/ gi@éﬁ ui nazol i gg 2,10,13(3H,9H, 1
5H)- 10 trione 'H NWR (270 MHz) S (CDC13) 0.97 (t, J = 7.6 Hz, 3H),
2.10-2 32 (m 2H), 2.22 (s,
3H), 3.21(t,J=7.9Hz, 2H), 4.57(m 2H), 5. 41(d, J=17. 2Hz, 1H), 5.69 (d, J= 17.2 Hz,
1H), 5. 73(dd, J=18. 8Hz, 1H), 5. 83( dd, Baahipl1 41z, 111), 6.73(dd, J=2. 3and6. 3Hz,
111), 7.13-7.27 (m 3H), 7.58-7.66 (m 3H), 8.43 (brs,1H), 8.60 (d, j = 4.6

2H),
(m
H)

iz, 1) Mieparation of (95)-9-ethyl-1-[3-(dimethylamino)propyl]-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 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, | = 17.2 Hz,
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, 2H),
30 6.53(s,1H),6.82(dd,J=1.0and 7.6 Hz, 1H), 7.44 (dd, J = 1.0 and 8.2 Hz, 1H),7.63(dd,]
= 7.6 and 8.2 Hz, 1H), 10.28 (s, 1H), 11.23 (s, 1H); MS (ES) m/z 490 (M*+1). B




15 (ES) mz 552 (M++l). (b)

(9S) - 9- et hyl - 9- hydr oxy- 1 - [ 2- (pyri di n-2-yl Yet hyl ]- 1H, 120 >0 May 2006

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

[1' 2" : 6 W3] qsipasofdo[ 4, 3, 2- de] qui nazol i ne- 2, 10, 13( 3H, 9H, Feldepelikipne

hydrochl ori de 20 25 1H NWR (270 MHz) S (DMSO-d6) 0.87 (t, J = 7. ,
311),1.84-1.88 (m 2H), 3.18 (m 2H);5#-45 (m 2H), 5.42 (s, 2H), 5.61 (s,
2H), 6.50 (s, IH), 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 (d, j = 7.9 Hz, 1H), 7.64 (dd, j = 7.3 and
7.6 Hz, 1H), 7.74 (ddd, | = 2.0 and 7.6 and 7.9 Hz, 111), 8.52 (m 111),
11.18 (brs,1H); M (ES) mlz 510 ( MBxashple1A0 May 2006 WO 03/ 045952

PCT/ EPO2/ 13216 -60 Exanple 1.9 Preparation of

(9S) - 9- et hyl - 9- hydr oRyephraidn 6H(95)-9lkfAvis. AlVANBENE
pyrano[ 3", 42 Q14> %;,i_ 9@1 i z'.no({{?z)'-: , gﬁ%%ﬁ%hzb%@%hd%]%gﬁ? nazol i ne-2, 10, 13(3
H 9H 15H) tr1 one hyd {Pﬁf’fé’r“i' 2565 pyed guinezolipe-2,10,i HEHOHHISH)20S) -
9-am no37-[ 2- (pyridin-3- Yl)ethyl am gglpecanpt ot heci n 20-acet ate of

Ref erence Exanple 5.8 according to a manner anal ogous to those of Exanple
1.1 in two st ' )

(9S) - 9- acc—‘?'_hoxe?g-c(y 1%1 yl -1 i g%ﬁ’%g#&?’g@é@y?‘f@fl}ﬂ;h(prfppflgrgjqo)camptothecin

pyr ano[ 3", ’af’%"‘t?’o‘]e]% ﬁ'é‘!qeﬁxmﬂiiﬂ'accﬁrcﬁimraimhi{:ﬁ&a&gﬂ&]tﬂﬂiﬁ@éﬂﬂxﬁﬂlﬁéz’ 10, 13(3

H, 9H, 15H) i.ﬂiﬁ)twm@aeiawmyy&c(@go MHz) 8 (CDC13) 0.88 (t, J = 7.4 Hz, 311),
2.160-2.27 (m 2H), 2.23°(s, "8H), 3.07 (t, J = 7.3 Hz, 2H), 4.42 (m 2H),

5.40 (d, &. .44 2H), 5.68 (d, J = 17.2 H7, 111), 6.72
(dd, J@: g?’?%?ﬁ@ﬁ%“ﬁﬂ“ﬂ’i‘iﬁﬂéﬁ?‘ 1H), 7.28 (m 1H), 7.59-7.70 (m
311), ©. 1Byrano[324™¢’,7’lhdoRziha]l’, 2)s5; _ : -
(99) - 9- et gl - hydr oxy- 1| 2@( pyﬁ%ﬁ"?@gg 55% gﬂﬁ@%?%ﬁ,ﬁ(ﬂﬁﬁ@m
pyrano[ 3",4":6' 7' jindolizino[1 2" :6,5]pyrido[4, 3, 2-de]
qui nazol i ne- 3, 10, 13(3H, 9H, 15H) - trione hydrochl ori de
H NMR (270 MHz) 8 (CDsOD) 0.98 (t, ] = 7.6 Hz, 3H), 1.05 (t, ] = 7.3 Hz, 3H),
1.71-1.80 (m, 2H), 2.10-2.24 (m, 2H), 2.19 (s,3H), 536 (d, ] = 17.2 Hz, 1H), 5.44 (s, 2H),
5.56(d,] =17.2 Hz, 1H), 6.76 (d, ] = 7.6 Hz, 1H), 7.25 (s, 1H), 7.43 (d, ] = 8.6 Hz, 1H),
15 7.59(dd, ] =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

1
H NMR (270 MHz) § (DMSO-d6) 0.88 (t, ] = 7.3 Hz, 3H), 0.98 (t, ] = 7.3 Hz, 3H),
1.66-1.75 (m, 2H), 1.82-1.90 (m, 2H), 3.97-4.03 (m, 2H), 5.41 (s, 2H), 542 (s, 2H), 6.49 (s,

1H), 6.76 (dd, J=10and 7.6 Hz, 1H), 7.24 (s, 1H), 7.41 {(dd,J=1.0and 8.2 Hz, 1H), 7.60
(dd, ) =7.6and 8.2 Hz, 1H), 11.13 (s, 1H); MS (ES) m/z 447 (M"+1).

20

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). |




"H NWVR (270 MHz) 8 (DMBSO-d6) 0.88 (t, j = 7.3Hz, 3H) 186 (3§ 2?)0%
1H, 1.87 (q, j = 7.3 Hz, 111), 3.07 (t, j 7.6 Hz, i\d%

(s, 2H), 5.55 (s, 2H), 20 6.50 (s, 1H), 6.79 (d, j = 7 6Hz 1H), 7. 28 (s
111), 7weoo3foesds2 J = 4.6 and 7.6 Hz, 111), 7.46 PCT/EPO2/13216

(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 (brs, 1H)57-I\/IS (ES) mz 510 (Mr+1) 25 30 May
2006 WO 03/ 045952 PCT/ EP02/ 13216 -61 Exanple 1.10 Preparation of

(9S) - 9- et hga w)ﬂmgml-beqzsbmmmmm) 1H, 12H

P, o) s 1 B ROL26 s Rrinb (B4 U guinarlie 200 13(3HOH 1P o

pr epar ed fm@m(ZOS)- 9-am no-7-(3- net hyl but yl am no) canpt ot heci n 20-acetate
of Reference Exanple 5.21 according to a manner anal ogous to those of

Exanple 1.1 t a
(QS;mQ acet o;nng%{Eil - %%| buty? »flj(lé‘gﬁ),zooa 33 (m, 2H),2.20 (s,
pyrano[ 3", ); élﬁ(sﬂﬁhéﬁz ﬁs[lzﬂﬂz,ﬁibli#?(samww(mdegm AR @LA7 e 2, 10 13(3

R Y N T et

543

22334&@)F418(m2H) 536 (d, | = 18.5 Hz,
111), 5. 40(d, J=17. 2Hz, 1H) , 5. 43(d, J=18. 5Hz 1H), 5.68(d, J = 17.2 He, 1H) 6.73
(dd J :{bp(9a)qnbam$1-94&hy11.ghydm ABIfE, |H), 7. 59 (dd, j = 2.0 and 8.6 He,

(95) : Sfﬁ’ %@ﬁ)ﬁdﬁiﬁ% L&@E%?ﬁ’%@‘ﬂﬂ); 214%?) Sline-,10, 1335, T5E)-

pyr anofi@" tdéned' 7 ]indolizino[1 2'.6,5]pyrido[4,3,2-de]quhmi i ne-2, 10, 13(3H,
9H 15H)- trlone "H NUR (270 MHz) S (DVBO-d6) 0.88 (t, J = 7 3Hz 3H), 1.00

' 8 111 1 87
( 1258 T B org Mo ptDMs iy b T Ly s 80 L o T3 S 2 (o)
6.49 (s, 3.]11Xs, 2H), 533(( AH)j 5.2 (3. 200) 204 (¢, 18hz6.8H4, 1 £ 78414 $81), 12 Xs, 1HD),
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 (brs,
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).




7.40 (dd, j = 1.0 and 8.6 Hz, 111), 7.60 (dd, j = 7.6 and ,11.13
(brs, 1H); M8 (ES) mz 475 (M++1). 25 30 May 2006 WO 03/ oggg’??m%gb

PCT/ EPO2/ 13216 -62 Exanple 1.11 Preparation of

(99)-9- Wbmy/htsiszheptyl 9- hydr oxy- 1H, 12H PCT/EP02/13216
pyrano[ 3",4":6"',7"']indolizino[l,2 :6,5]pyrido[4,3,2-de|quinazoline-2, 10,13

(3H, 9H, 15H) tr| one 5 This corrpound waggprepared from (20S) -
9- am no- 7(bg)he§)tyl am no) canpt ot hecin 20-acetate accordi ng of Reference
Exanpl e 5(Bd99)P-ethpledmalkoxyriaplegethgl-1i,12Hose of Exanple 1.1 in two steps

oy anol - AP g S 5. Ml R g kS

qui nazol i Bene 10, 13(3H, 9H, 15H)- 10 trione 1H NMR (270 MHz) 8 (CDC13) 0. 86
(t, J = 6.6H7, 3H), 098(tj=74Hz 3H), 1.26- 1.33 (m 611),1.43-1.49

(5m37(22|) A 7g I?OM@@%BW%@? t:Jnii %@%ﬁ%ﬁ %’?}9’2“%@7 6. 6Hz,

111), 3. 16, J=82HmRH)A.B74.32 (66 2Fn 5.4, 258, 5.58 (stBH)1653 (sl\/ﬂix, E3Y (dd,7=545

E:I\a/PF +|4) 6115'2751?? n%ﬁ% 7 nﬁ[s'ty'lgb %‘ﬁg%m?ﬁd"? @éﬁé@?@z’@?ﬁ%@ﬂé 10, 13(3H 9H

, 15H) - tré 8B B 1A (BrsSBIOMSAES m/z&509 \MT+D7- 1. 36 (m
_8H),1.69188 (m 411) 405(m 211), 5.42 (s, 4H), 6.50 (br,1H), 6.78
(d, | = 7.6 H7, 1H), 7.25 (s, 1H), 20 7.42 (d, J = 7.6 Hz, 1H), 7.61(t, J =

7.6 Hz,1H), 11.14 (s, 1H); M5 (ES) mz 503 (M++1). 25 30 May 2006 WO
03/045952 PCT/ EPO2/ 13216 -63  porneqy

10 Preparation of (95)-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-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).




Exanple 1.12 Preparation of
(9S) - 9- et hyl - 9- hydr oxy- | - ( 2- met hyl propyl ) - 1H, 12H 30 May 2006
pyrano[3 4":6',7']indolizino

[1', 2 ﬁz,o&];mzﬂgszdoM 3, 2-de] qui nazol i ne-2, 10, 13( 3H, QHFJ:?/JE@mEﬁ' one 5 This
corrpound was - prepared from (20S)- 9-am no-7-(2-

nmet hyl propyl am no) canpt ot heci n 20-acetgde of Reference Exanple 5.12
according to a nanner anal ogous to those of Exanple 1.1 in two steps via
conpound (a). (a) (99)-9-acet oxy- 9-Exhfaple-1ls ( 2- met hyl propyl ) -1 H, 12H
pyrano[3 4":6',7']indolizino

[1', 2 65]pyr|1;.l 4raoro 1 H_ trione 1H NMR
(270Mz) S %Dwsgﬁgﬁ)% mkm{ﬁ?@mi‘%ﬁff’zl % W%ﬁtﬁ’ﬁ% - o (d, J =
7.9 Hz, 2HPY™B 7' 1odplizino[1°2 ‘i%lpmdg[438-®lq14@z05neﬁ m,m(}HﬁH;uE&D 6.94 (s,
1H),745dj:79Hz,1 y‘«%cﬁﬂiﬂe Hz, 1H),11.15 (br, IH); M
(ES) mlz 503 (M++1). (b) (9S)- 9 ethyl- *hyd oxy-1-(2-met hyl propyl)-I1H, 12H
15

pyrano| e g‘hufpwﬂlénq | 2|Pr?deﬁ?m@0§)[3fW%fz{zéPW%]zQw nazol i ne- 2, 10, 13
(3H, 9H, 15Hl})ﬂtbl¥1|ﬂmm¢dcampt0m1@ ﬂwofﬁefem&ﬁ%leos Balecdrdin: &o T mbnRerHz, 3H) :

0.94 (d 11 398 (m 2H), 5. 37 (s,
2H) | g4zj?§°&é§tmgse%hﬁmﬁiﬁm%m§ff&’n}f CF‘Z’E"““?( e, m s (s, 1I(—I)S,

7.44 (d, | 11 15 br, IH: 20 M5
(ES) §n{z £§1(9{7)n26tﬁr‘f5°xh95€@d-Inﬂﬂpm-zmeﬁalla&mmpd/ EPO2/ (13r216 " 64
Exanpl e 1pﬁnﬁsenasm1mahﬁﬁo[ﬁ% s;%yzgaég%,g;yz'ﬂeg@ﬁy&aﬁﬁet%,%n,bﬁ,l%ﬁir

yrano 6', 7' ]indohzino[ I
[ 4,3, 2- Odef‘a‘lﬂ nazol i ne-2, 10, 13(3H, 9H, 15H) trione 5 This conpound was
prepared from (20S)- 9-am no-7-(hex)|l am no)canptothecin 20-acetate of

Reference EXalpNMIQISMILA 8(ADOY) 0.7 @, FR7Hy, HPL094D Oz} 928 (£ BxaPl @
Y263 5%, Y 3.0 B s 251), 5.41 (d. = 172 H, 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, ] = 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).




(a) (9S)-9-acetoxy--9-ethyl-I-hexyl-1H 12H pyrano [3",4":6' ley}od'b%OHZI no
[ 1',2":6,5]pyrido [4,3,2-de] quinazoline-2,10, 13 (3H 9H 1 10 Trione 1H
NVR (270 MHz) S (CDCI3) 0.89 (t, J =7.1 Hz, 3H), 0.98 (t, j = 7.6 Hz, 3H),
1.32- 1wdvosfomes2dH), 1.43-1.56 (m 2H), 1.68-1.76 (m php 2. 30 (m

5H), 4.08-4.18 (m 2H), rosfist”
5.36(s,2H),5.40(d, J=17.5Hz, I H), 5. 68(d60=17. 5Hz 1H), 6. 74(dd, J=1. 7, 6. 6Hz,

1H), 7.15 (s, IH, 757766(m 2H), 8.74 (br,1H, M5 (ES) mz 531(I\/Hr+1).
15 (b) (9S)-9-ethyl-I-hexyl-9- hyder’@}!lpl&—l,-ﬂZl—l—

pyrano[ 3",4":6', 7' ]indolizino[1l",62":6, 5] pyrido

[ 4, 3, 2- de] qui n@refarationf (95)-DABHIHdR-[24( YR ETANME) 8

DI\/ISO dé sefo , 4.05

2ty 5. a2 WER R oty %%@» ofts -4t exzdo,l?(sﬁ%ibs il 2
725(slH) 7.42 (d, J =8 Ol-imohleihdrzdﬁ&ldet J—80Hle) 11.14
(br,111); M (ES) n12 489 (I\/Hr+1) Exarrpl e 1.14 Preparation of

9S) - 9-t hy| -Brifoppdend w:
(yr;no S ]i ndoI | zi no[#*g%%%%ﬁ)yrl o Z ? Q’Ya’dﬁ“c?u. nazol i ne- 2,10, 13(3
H, 9H, 15H) Yl)@??aéﬁ% ofhsrindregetate of Refesprece Egarhiple 8 (2@ 8Jing to 2 manner

'9-am no- 7at(ahﬁﬂﬁs)tbﬂfﬂs@6ﬂmﬂi@kqtﬂﬁ%@stﬁ% ﬁltp%hgd Ref erence Exanple 5.14
to those o

according to a manner anal ogous le 1.1 in two steps via

E:gg;)ogngcgmsﬁg_ %ﬁ%\ﬁt— 3/. %5@%&?@{&@%/ 13216 -65 (a)

pyr ano[ 3"pyanofs”, 467k hzﬂmhm’.ﬁ 5] ﬁndﬁ[ﬁ@ﬂé]ﬂldﬁﬁiblﬁz& -10a5(3H, 9}&15
qU| nazlgl :—Eﬁn , 10, 13(3H, 9H, 15H) - trione 111 270 M—& 13) 0.92 (t,
11), 0.98 (t, j = 7.6 Hz, 311)129 5153(m

411) 1.65-1.76 (m 2H), 2.12-2.30 (m 511), 3.75-4.17 (m 211), 5.36 (s,

211). 5.40 (HNMR(SEMHE)S CIHE)0,984 7= THZ1, B). 8. 160, (9 21, 2.28 (£

2. 11 735 S0r = 7.3 1z, 21), 442 m, 200), 5.40 (4, ] = 17.2 o, 150), 5.44 (s, 280), 5.68 (4,
J=17.2 Hz, 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




7.58 (dd, j =1.7, 6.9 Hz, 111), 7.64 (dd, J =6.9, 8.6 Hz,4 iy &&@8 (br,
IH); M5 (ES) mz 517 (M++1). (b) (98)-9- et hyI 9- hydr oxy- I ‘T‘ H 12H 10
pyrano[3",4":6',7']indolizino[l"', 2" :6,5]pyrido[4,3,2- de]qU|nazoI|ne 2 10, 13

(3H, 9H, ﬂa&i—ﬁsmigsz one 1H NMR (270M—Iz) S (DVSO- d6) 0. 85, /%? 2('13}516
611),1.36-1.38 (m 411),1.69-1.88 (m 411), 4.05 (m 5 9 43 (s 411),
6.49 (s, 1H), 6.78 (d, j = 8.0 Hz, 1H17.25 (s, II1), 7.42 (d, j 8.0
Hz, 1H), 7.61 (t, J = 8.0 Hz,1H),11.13 (br,1H); M5 (ES) mz 475 (N%+1). 15
Exanpl e 1. 15 Preparation of (95)-1Eﬂmﬂﬂelhal-9-hydroxy-1H,12H—

pyrano[ 3",4":6"',7"]indolizino[l,2 :6,5]pyrido[4,3,2-de]quinazoline-2, 10,13

g3gngzglikb trlOn@hﬁgnﬁmﬁggg?ﬁpggﬂﬁg“@ééce?g?hﬁﬂ?héﬁﬁzééﬁgg Exanpl e 5. 15
accordi ng Xt'?aglrrérg ]Hﬂﬁ 3 ﬁ,%lpmé;s[éﬁ@fde]@mzphm-z,mmwﬂ,emsﬂ)eps vi a

conpound (a). (a) (9S)-9-acetoxy-1, 9tﬂb hyl -1 H, 12H
pyrano[ 3",4":6',7']indolizino[1l", 2" :6,5]pyrido[4,3,2-de]quinazoline-2,10,13

(o Sr3o0 -  Hhidiond UBSARARL S LBEH. 0,28 (= 0

éH)7 ; ?dgo m@thylbuﬁdamm&caamoﬂlm Z(EacéﬂitSe(deeﬁﬁieEcaﬁ 16(95j21 dccordm%?ozaZOst %H)
Hz, 1H) , lape %ﬂ%log@mq"?ﬁ’ée%ﬂ?ﬂ ¥ sieis P‘P"Hlégsjws (ES) miz 475

AR PR LR e i el
o g e oS AR b AR S b BRIy o o (o
j = 7.20H™%y  1.30 (t, j =6.9 Hz, 3H), 5 1.84-1.88 (m 2H), 4.09-4.12
(m 2H), 5421(5 2H) , 546(5 2H), 6.49 (br,1H), 6.78 (d, | =
H NMR (270 MHz) § (CDCl;) 0.98 (t, ] = 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).




7.6 Hz, 111), 7.25 (s, 1H), 7.42 (d, j = 8.3 H7, 111), 7.63f aifo 7.6,
8.3 Hz, 111), 11.12 (br, 1H); M5 (ES) nlz 433 (M++1).. Exarrp §6
Preparation of (9S)-9-ethyl-9-hydroxy-I-[2-(4-nethoxyphenyl)ethyl]-1H, 12H
10 WO 03/045952

pyrano[ 3",4":6"',7'jindolizino[i',2 :6,5]pyrido[4,s3, ZPSTI]EP?JI{I%ZalgoI i ne-2,10, 13
(3H,9H, 15H)- trione This corrpound wasgpr epared from (20S)- 9-am no-7- [2 (4-
met hoxyphenyl ) et hyl am no] canpt ot heci n 20-acetate of Reference Exanple 5.16
according to a manner anal ogous Egariplesel of Exanple 1.1 in two steps via
conmpound (a). 15 (a)

(9S) - 9- acet oxy- 9- et Ip¥dpatatibg of P?—teﬁﬁ-lﬁ égg‘%rgi/ylg)ig}gi_ﬁlzl—l-

pyrano[ 3 alizino

qui nazol |%@%§04”1é(75ﬂd91!@1q{ 2 GxSmede Mup@zpbnmp,lgamlﬂi)-o 99 (t,

J =7.4 H, 3H, 2.03-2.38 (m 5H), ,%ea = 7.9 Hz, 2H), 3.72 (s,
3H) _423450(m 2H) 542(d =1 2Hle) 5.44 (s, 214) 5.69 20

7755 . Bt ol oSl o Skl o 1.
111) 7. 6%~qceldte apcordifig & RefrdnctFxantpl 6.5 10&a5£amebinalogonhé)totm@eéﬁs) nz 581

M+1 @%u] -:9+ 2-(4-nmeth h | )ethyl]-1H, 12H
g)yr anz)[ 3( ﬁ%@yﬁln%% |v%cﬁéﬁ?’rfoxt¥( 6[ 5] g)yr :Tgo[ zx%pzegg] yetiv-

i 10, 13(3H, 9H, 1SH) - 25 t "H NUR (270M+#z) S (DWVSO d6) 0. 88
qw naz-o frl)3(9§?z9'a§mx§7'9leﬂ’/ﬂ*l1h H%rl-(lﬁrm ! Ong 93- 2. 9s(9 (m 2)H) g 74 s,) 3H),

g (1)5Hz71 3 di%[si‘ld)’.s’ ﬁ]ﬂ&l&ﬁogws slﬁyﬁﬁ[&a‘z %Wolﬂ%i,gy 194@,911%;@ 7( g . fs:

1H), ?M’(’%FJ 80HzIH) 7.63 (t, j = 8.0 Hz, 1H), 11.15 (br, 1H; M
(ES) miz 539 (M++1). 30 30 May 2006 WO 03/ 045952 PCT/ EP02/ 13216 - 67 Exanpl e

- 1. 17 Prepar atl MR (270 MHz) § (CDC] 0.8
o (99) 11z, C4ra O oo A EERO L AT T4 )

[3",4": 61 SEb d43-2 148 §mj 2 12’ le'féﬁm}glsi »i2d6-232,(8y, 5H),dielt-4.16 (m, 2H
qui nazol '513¢(£2H§’,5346(ﬁ'ilal‘?ﬁiﬁéh'h),ses(d,l 17.1 Hz, 1H), 6.74 (dd, ] = 1.7,6.6Hz,
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




trione 5 This conpound was prepared from (20S)- 9-ani no-7- —IE “500
chl or ophenyl ) et hyl am no] canpt ot heci n 20- acetate of Reference F 5.17
according to a nmanner anal ogous to those of Exanple 1.1 in two steps Vi a
conpounwq(Bas9A) P

(9S) - 9- acet oxy- | - [ 2- (4- chAor ophenyl ) et hyl ] - 9- et hyl - 15 T5Er213216

pyrano[ 3",4":6',7" ]indolizino[l"2:6,5kpyrido[4, 3, 2-de] qui nazol i ne-2, 10, 13(

3H,9H, 15H)- 10 trione "H NMR (270 MHz) S (CDC13) 0.99 (t, j = 7.4 Hz, 3H),
2.03-2.38 (m 5H), 2.99 (t, j] = 7EQarhplel2B), 4.23-4.52 (m 2H), 5.42 (d, |
= 17.2 Hz, 111), 5.45 (s, 2H), 5.70 (d, j = 17.2 Hz, 111), 676(dd J =
2.0, 66Hz 114)pre : 7.66
fad P b ‘ﬁ ) g%arﬁoﬁﬁs)@%tg ) deoxf}'Zl ‘zdﬂe oﬁgw 15 (b)
(9S)-1- 2- Eﬂ"‘% Fof shrdindelizneld 11 élm%lﬁm—ﬁylau@a@hwm (3H
pyrano[3",4":6',7" ]indolizino[l’ . Grigddyrido[ 4, 3, 2-de] qui nazol i ne-2,10, 13
(3H, 9H, 15H)- trione 1H NI\/R(270M—|z) S (DVSO- d6) 088(t j = 7.3 Hz, 3H),
1.85-1.89 4.,28-.4. 30 2 5.43 2H) ,
5 53 (sg " T@’wgﬁm?mg‘?dﬁﬁgpg%’#@@ﬁw%os)—g 250! 1H)H) 7.27 (gslH)H)7.34
- (d, J = #thylppylamin oa@n(pamhemmzmacetatémfmemm pleh. 12hccor@ingtdz, 1H),

7.63 ( dd Iﬂarme17 arfilo §us6£o Id‘fos%w]kgiﬂapl]eq l(nqri:v\rczpL sl,_thps via cog-npo}mcﬂ } 543 (M),

Exanpl e 1.18 Prepa atl on
(9S)-9-et 4f| r.ophenyl ).et hyl ] droxy | H, 12H 25
pyr ano[ 3" QX (9@ J"?“e tﬁ’éﬂn@[%" EIPWWB']IE/IW%‘O[ 4, 3, 2- de] qui nazol i ne-2, 10, 13

(3H, 9H, 15 o[3”ANG’, 7 |th&olZRIBPRY%6]5 - /- [2 (4-
fl uor OFQ Ifir»rc‘)y;feF"hyI am ]r1]1(1)] canpt ot hec]:ﬁ?lﬁ% &g%g%egtﬁnﬁ 7f'zer e 3ﬁ9 le 5.18

accord a manner anal ogous to those of Exanple 1.1 |n tvvo steps Vi a
corrpound (a). 30 May 2006 WO 03/045952 PCT/ EP02/ 13216 -68 5 (a)

EgS) 49 gcet oxwmﬁlltzzlyghéﬂﬁzﬂ8{1()14&3de4;?098110®@¥&)ﬁi}ﬂﬁzlbbz-%b‘sg}lﬁ;baf%?l SRL 10 13
(3H. 9H, 15,:‘)7511{&%,538(&41—5 547 s,iH p%l (dJ 79Hz, 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), 648 (s, 1H), 6.80 (d, ] =
7.6 Hz, 1H), 7.26 (s, 1H), 7.44 (d, ] = 7.6 Hz, 1H), 7.63 (t, ] = 7.6 Hz, 1H), 11.15 (br, 1H);
20 MS (ES) m/z 461 (M*+1).
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trione "H NMR (270 MHz) 8 (CDC13) 0.99 (t, j = 7.4 Hz, 3"030&45&3}1()@638 (m
5H), 3.00 (t, j =7.8 Hz, 2H), 4.21-4.55 (m 2H), 542(d

1H), 5.44 (s, 2H), 5.70 (d, j = 17.2 Hz, 1H), 6.77 (dd, | :20 66Hz
111), 6wdksitadk (m 211), 7.18 (s, 1H), 7.21-7. 33( g)F%m%fGl (dd, j =
2.0, 8.6 Hz, 1H), 7.66 (dd, J = 6.6, 8.6 Hz, 1H), § M (ES) iz
569 (M++1). (b) (9S)-9-et hyI-I-[2-(4-.fd4uorophenyl)et hyl ] - 9- hydr oxy- 1H, 12H
10

pyrano[ 3", 4":6,7]indolizino[l", 2" :Kzabiphyrizlo[ 4, 3, 2- de] qui nazol i ne- 2, 10, 13(3
H 9H, 15H)- trione 'H NVR (270MHz) 8 (DMBO-d6) 0.88 (t, J = 7 3 Hz,

o) 5 54 (5 o o Egeriiar sl silyoduighagiily, °1 o 15

2H), 5.5 -
8H)9 He, (S %l;bzii’ 2] mg!qllz;no[mz%@ﬂ@mddo[45&-&]@&13@-&10@@&9&1@5{){ d, | =
7.8 He, 15 1H), 763(t 3= 7.8 HzgdH),, 11.16 (br, 1H; M5 (ES) mz 527

(M++1). Exanple 1.19 20 Preparation o

ndol i 2o [ TS OmESt v preleq o (RS- Smincn i ABime) S A ol 151 -
A Plagecsitemmpiiamcing! mﬁ‘?ﬁ%&%ﬁ%‘?ﬁ:ﬁ%‘?ﬁéﬁéﬁﬁ:ﬁce Exanpl ¢

5. 19yt ﬂ%nﬁg?%gﬁg g us ¢ cpgp ?"H’ggé of Exanpl e 1g1 in two steps vi gp
33?223[”3 &3{9%'(92?8‘](0%?)86@;3%%% gl?.leﬂghsi ;)lyrl(éoF?lt gylzefjgﬂqtu ﬁgzélzﬁngisz 10, 13

g I?:l) H, 519H7 6135%'911116[5’? ANE 7’]'1‘11&8!@:16[479 6%&5@@%&%&3&0 z}g(g.g %?hﬁfﬁ—{) 5 10

(d, j 1'?102*’-117 1H) 542(s 2H), 5.68 (d, j =
17. 2Hz, 1H) . 6. 71(dd, J=1. 5, 7. 1Hz, 1H) , 7. 15(s, 1H), 7.57(dd, J=1.5,8. 6Hz, 1H), 30

7.63 (dd, J 2 L, - 1l . 30 May
2006 S/\o 03/ 0415;13\51%{RP%T®$%%8§%%%@0?@ 3=k, M, 6588&’]@ %6 ﬁg‘%ﬁmﬁ)
37 (m, 4H), 1.43-1.56 (m, 2H), 1.68-1.76 (m, 2H), 2.12-2.30 (m, 5H), 4.08-4.18 (m, 2H),
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-ds) 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).




-69 (b) (9S)-9-ethyl-9-hydroxy-I-(1-nethylethyl)-1H 124 30 May 2006
pyrano[ 3",4":6',7']indolizino[1l,6 2" :6,5]pyrido

[ 4, 3, 2-dej qui nazol i ne-2, 10,13 (3H,9H, 15H)- trione 1H NMR (270MHz) S
(DVBO- dejo @/08ps{t, | = 7.3 Hz, 3H),1.64 (d, j = 6.6 Rer@hdnd 1-82-1.94
(m 2H), 4.43-4.53 (m 1H), 5.42 (s, 2H), 5.48 (s, 2H), 6.50 (s, 111), 6.74
(d, j =7.9 Hz, 1H, 7.25 (s, IH, 7.4@5¢d, j = 7.9 H7, 111), 7.60 (t, j =
7.9 Hz, 1H) 150.95 (br,1H); M5 (ES) mz 447 (M++1). Exanple 1.20 10

Prepar at i ok 695 Pepsptoxy-patigl-#ipemiyh A28y | ) - 9- et hyl - 9- hydr oxy- 1H, 12H pyr ano

[3",4": 6", fyraho[5MEOkI7iMikind{ 12, Ar6: ) Lf%%ﬁ,ﬁ;

qui nazol i ng};rrgj,ml[o, 13 (gH, 9H, 1@!11)‘2-3'6#??&0#3?%? gglgo 83%3139&%}%@? rom
(20S) - 9- ali¥6- 7- (3, 3- di netyl but yl ani no) canpt ot heci n 20- acet ate of

Ref erence Exanple 5.20 according to a 15 manner anal ogous to those of

EXx | 1.1in '
( ggwg?ac et o;< {fﬁﬁﬂg@nﬁ ﬁW 92_% ?1%/#&'%)1%&? Wr=a7n'g Hz, 3H), 1.29-
]

[3",4": & 553 i 5651674 (m2H)62. B)- 399 (wciH), 372448 [m, 2H), 5.36 (5, 2H), 5.40

qui nazol | g P 19)s HB( 11}, 9k ﬁ 17.%2{@&%'5. 5@@@@9 ng b‘% g%)%l 0.98 (t,
4. 05-7 21%2‘9 (-?ﬁ?’a)é-ﬂ)l"—f %é’.éﬁi%(%ﬁ)gé (3:1,.1? %,Szrlnﬂa, ,1Hg,. sagsf (bs LHES (BS) 67z ( dl,SH?] ’

=17.2 Hz, supM™61)73 (dd, j = 2.0, 6.6 Hz, 1H), 7.15 (s, 111), 7.58 (dd, j =
2.0, 8.6 Hz, 11-1), 7.63 (dd, J = 6.6, 8.6 Hz, 1H), 9.08 (br,1H); M (ES)

mz 531 -1-(3, 3-di | butyl)-9-ethyl-9-hydroxy-1H, 12H
pyr ano[ 3'(' '@Y@é}-@%ﬁﬁ-&%ﬁﬁo 'i?[“’i“’ﬂ%ﬁﬁ%ﬁ&ya] pyr ideJ[ 4, 3, Z}Ide] y y

qui nazaf i pyranolBY, 41 8], Blindolizicb )26 Slpitids[as,2-dd] BN ) 3(SoRMB@E)d6) 0. 88
(t, J = 7.3,k, 3H,1.04 (s, 9H), 1.59-1.66 (m 211),1.79-1.90 (m 2H),
4.04 (m }ﬁlﬁ’ 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, 111), 7.40 (dd, J = 1.0, 8.6 Hz, 1H), 7.60 (dd, J =
7.6, 8.6 Hz, HNMRQR70MEE) b (BMSOME) 0BS)0.951#, 48Y) 1(3H158)(m, 28),3%oMesg 2006

(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[S”,4”:6’,7’]indo]izino[1’,2’:6,5]pyrido[4,3,2—de]quinazoﬁne-Z,lO,lS(SH,QH,lSH)-

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”,4”:6’,7’]indolizino[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, ] = 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). |




WO 03/ 045952 PCT/EPO02/ 13216 -70 Exanples 2.1 Preparation gf May 2006

(9S) - 1-butyl -9-et hyl -9-hydroxy-1H, 12H

pyrano[ 3",4":6,7]indolizino[l"', 2" :6,5]pyrido[4,3,2-de]quinazoline-10, 13(9H,
15H) - di wems/Bhe preparati on nmethod conprises of the fppl/ppiiBHst WO Steps via
conpound (a). 5 (a) (9S)-9-acet oxy-I -butyl -9-ethyl -1H, 12H

pyrano[ 3", 4":6", 7' Jindolizino[1l",6 2":668}pyrido

[ 4, 3, 2-dehﬁw nazol i ne- 10, 13( 9H, 15H) dione To a solution of

(20S)-9-a Kﬁ)%ﬂﬁaﬂvlﬁhvmnéﬁﬂﬂ&-hem n 20-acetate hydrochl oride (14.9 ngy,

{7 et myt DRSO RRBUFHOTE S Tortel SN R sk B i et e (s

ng). 10 W@eni xture was heated to reflux for 1 hr. in an oil bath. After
cooling to roomtenperature, the m xture was washed wi th aqueous 1% NaHCO3

sol ution and 'HVNMRPME}% DARS - df)ohéﬁggo_\éeh_]%%?ﬁll ed&b‘;oggﬁ?ft 'f[-f)t ed under

reduced pressure he obt'al ni ng esl

chr omatbogh-&ph$S (m) 2FBnd.09-di12 hlllo?ﬂhéﬂh G2 7846 &5,2H),6.492B7, 1H),t6c78 ¢dJe pure

product (718}19 1j:2) 7%@1 3(14%8 (10'353%})319%3% by 7.6 Hz,
3H), 1. 01(} Yy 1 Hﬁig&é - )
2H2)9 2. 1(7 li)thz( )m@@i(énem 2.24-2.31 ini?v 1H), 3.84 Jﬁj
(t,Jd=7.4Hz, 2H), 522(dJ178H21H) 525(dJ178H21H) 5.39(d, J=17. 2Hz,
1H), 5.65 (d, | = 17.2 Hz, 111), Exal,gwpmm) 7.16 (d, j = 7.2 Hz, 1H),
7.40 (s, 1H), 7.62 d,j 8.4 Hz, 1H), 7.68 (dd, | = 7.2 and 8.4 Hz, 1H):

pyr éﬁ?ﬁ " G PRpigee (o “&%’[éﬁ%&” PEH peagphe ) AL AT (Te 10, 1300
H, 5H)1 dumvi?o :4a B’ﬂlad¢3wn¢151’,2( G,S)pyﬁde[éét%&q]qthmkmﬂmééﬂﬂmﬁmﬁﬂrmH pyrano -

[3",4":6",7 ]indolizino[1l, 2" :6,5]pyk
[ 4, 3 2- de]qU|nazoI|ne 10, 13(9H 15H) |one 25 (6.1 ng, 0.013 mol) in MeOH
(2

m) cooled,in an ice-bath Wg?r adde d) anhydrous hydrazine (100 |I) and the
ni xture was FPRBRPYRG Was Prfpare %&Wt%ﬂ%%?ﬂ?é Aqueous | N Hd
sol uti on mmhomcbﬁﬁ)dh)@@ﬂdnsﬁaﬁ@toﬁdcﬂi Jovackdae ofR&EﬁehEHE:@]n?k‘Srl%’ac&ﬁﬂn he

m Xture was stlrr d for ql* roomtenperature. After_ concenttated
under reéﬂ%@&mﬁré‘é 'Eﬁoé‘“"tot Bsequm%l-\;\&m@ﬂ@&vf‘éﬂmﬁpm@ﬂcm (30 m) and

the CH2Cl 2 sol uti on was washed with brine,
15 () (95)-9-acetoxy-9-ethyl-1- [2-(4—methoxyphenyl)ethyi]-lH 12H-

pyrano[3”,4”:6°,7Jindolizino[1’,2’:6 6,5]pyrido[4,3,2-de]quinazoline-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).

30




30 dried over MgSO4 and evaporated. The resi due was purifi é

chromat ography (di chl oronet hane/ net hanol = 20/1) to g| ve pure product (3.9
ng, 709 . 30 May 2006 WO 03/045952 PCT/EP02/13216 -71 'H NMR (400 MHz) S

( DVDO- d 890 @3/@35% t , | 7.2 Hz, 6H), 1.50-1.59 (m 2"')13(:11"/&@2/13%1693 (m 4H),
3.82 (t, j =7.2 Hz, 2H), 388(brs 1H), 5.21 (s, 2H), 5.27 (d, ] = 16.2
Hz, I1H, 570 (d, ] 16.2 Hz, 1H), 767t (dd, j = 1.6 and 7.4 Hz, 111),
7.37 (s, 1H, 7.51 (s, 1H, 7.59-7.67 (m 2H); M5 (ES) nmz 445(I\/Hr+1). 5
Exanpl e 2.2 Preparation of Example 1.17

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

pyr an0[|3 , 4" 6 Pri’Pa]raﬁtdrdeES)ﬂgﬂzi(%cBIor@héﬁ g:l yHOI-&h. h iR bxy-1H, (112H- g
gui nazolin y ride i S co oun mas repare
fron1(208)%wé%'#? %7%ﬁF%ﬂmﬂnﬁhg % %@tﬁ?tﬁwwﬁ 5¥$ﬁ%ﬁﬁi5 - acet at e
of Reference Exanple 5.2 accordlng touﬁmenanner anal ogous to those of
Exanple 2.1 in tw steps via conpound (a). (a)

|
égrsgmg[ gg:et Oxwﬁs%thﬁdmhubgﬁfe?mgﬁ)gﬂﬂgb Oé-sm % %I%H?lde] qui nazol i ne- 10, 13(9

dol
H, 15H) - di oﬁ]élmrben)’hl &bdgm@@mm‘m zm&)of@cﬁﬁncampk 57Gctdzdingtd) |
2.09-2. 34 §man2édhn
(t J= g gTzéTH) 2. 7‘5‘LI(8 —5&8?42E :fzhﬁug%g)%t“ttwj’sﬁfp%lgla%&s (‘;‘?déi)gt 1\;—5 aze ﬁl) |
7 09 (s, @‘9@9_& a‘f"?t%{"aiffé ?*Qﬂlimgﬁ%{wﬁ tg!z"lr%'iggﬂﬂﬂ)ﬂﬁ 41 J(s 1H), 7.60-7.71

m 2H); Myramedd” 4 &’,75@@01:11%&’13’5 58851id8)4,3,2-de] quinazoline-2,10,13(3H,9H, 15H)-

NI

)

EQS)-Q th% g hydr oxy- | -[ 2- ( 4- m)rphol [ no)et hyI] 1H, 12H pyr ano

[3", 4" @ 0]nlndollzmo[ 1',2':6,5] pyrido [4,3,2-de] quinazoline-10, 13
(9H, 15H) di one hydrochl ori de 'H NVR (270 MHz) S (DVvsO-d6) 0.87 (t, j = 7.3
He, fIH) 1.81- ng&wmm)aa:ms)ozmﬁjwmwsmzmﬁzzs(ﬁ 7356 (1,
J(s, 1H), gﬁ‘dzﬁ] %3‘?‘58]%5%9%50 (%T§d7(2égajﬂi%52(sﬂﬂ),amd,f7= (dd, | =
7.6 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 pyrano[ ”,47:6",7’lindolizino[1’,2":6,5]pyrido[4,3 ,2-dejquinazoline-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).




and 8.2 Hz, 1H), 7.71 (s, 1H); M5 (ES) niz 502 (Mt+1). %81\)}/%»\'20%806 WO
03/ 045952 PCT/ EP02/ 13216 -72 Exanple 2.3 Preparation of

(9S)-9-ethyl -9-hydroxy-|-propyl - 1H, 12H

pyr ano[wo,08/6ds052, 7' ] 1 ndol i zino[1",2": 6, 5] pyrido[4,3, 2delaylpago! i ne-10, 13(9
H, 15H) - di one 5 Thi s conpound .was prepared from (20S)-

9-am no- 7- (propyl am no) canpt ot hecin 28g.acetate of Reference Exanple 5.4
accordi ng to a manner anal ogous to those of Exanple 2.1 in two steps via

conpound (&) (95}-Gpcqtegy2-ehplcle2oityfli@repheyyhdihyll RYIH-1H, 12H

%rHaggl[—s-m 3”74”16’ Wi%k}ﬂfz %%\)féspygd%%‘?ﬂ%l,%ﬁﬁzfq, %ggz | ne- 10 13

1.12 (t, Joneszz 3H), 177191(m 2H), 2.08-2.31 (m 2H), 221(5
3H),3.81(tj=73Hz 5.23 (s, 2H),

Ty 742 (5, ARG o@'ﬁ%ﬁ@ﬁﬁ?ﬁ?%ﬂ%%ﬁﬁowmm sgfiec
(93) 9-%t Zgﬁzglﬂrb?(wrssmwtsmdwmwm,1H),544(s,zH)57o(d,1 17.2

Ao oo GETE AR i e Mf iR B o o0 ()
= 7.3 H, §P@71f4)m76& I%WSBI—EBIH):BSQ&&-,H—B,MS(ES)M—D 5.41 J

(s, 2H), 6591@\4’(451, 701(dd, j = 1.0 and 7.3 Hz, 1H), 7.19 (s, 1H),
749(dd,1:10and86Hz 765(dd,1:73and 8.6 Hz, 1H), 7.83

(s, 1H); +1) nple 2.4 Preparatlon of
(98) 1- beg@ﬁd %’%&ﬁé’ﬁf@?ﬂﬁ%ﬁﬁ“ﬁ}ﬁﬂﬁnw@ﬂ H»":6' 7' ]i ndol i zi nof

' 2' ! 6105] pymane(67,47:8,7irdoliltio 152G dbfy,. 4 uihaidin ound was
pr epar ed &Eﬁ%‘? (208)- 9-am no[ ?(ﬂ‘?&| gm i;11(()ijac'(_l|arrpt ot %22023@ gﬂg}get ate of
Ref er ence .9 according to a manner anal ogous to those of Exanple

2.1 in tw steps V|a conpound (a). (a)

(9S) - 9- acet oXJE NMBL@HMHE-SDMWIC-1E) 8, ] = 7.3 He, 3H), 1.85-1.91 (m, 2H), 3.00-
3.06 (m, 2H), 4.27-4.29 (m, 2H), 5.43 (s, 2H), 5.54 (s, 2H), 6.52 (s, 1H), 6.79 (d, ] = 7.8 Hz,
1H), 7.16 (t, ] = 8.9 Hz, 2H), 7.27 (s, 1H), 7.36 (dd, ] = 5.6, 8.9 Hz, 2H), 7.45 (d, ] = 7.8 Hz,

15 1H), 7.63 (t, ] = 7.8 Hz, 1H), 11.16 (br, 1H); MS (ES) m/z 527 (M*+1).

Example 1.19

Preparation of (95)-9-ethyl-9-hydroxy-1-(1-methylethyl)-1H,12H-
Pyrano [3”,4”:6’,7’]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).




pyrano[3",4":6' 7' ]indolizino 20
[1"2':6,5] pyrido[4,3,2-de] qui nazol i ne-10, 13(9H, 15H) - di one %%M\?&Xy 8606 WO
03/ 045952 PCT/ EP02/ 13216 -73 1H NWMR (270 MHz) S (CDC 3) 0.92 (t, j =7.6

- Hz, 3H) 29 (m 2H), 2.18 (s, 3H), 5.02 (s, 5.31
(d, j _WO%%E’%, 111), 5.57 (d, j =172H, IH), 7.05 (EE!}’EE%BZI% 22 (dd j =
1.5 and 7.1 Hz, 1H), 7.31-7.46 (m 5H)g 746(s,iH),766 (dd, j = 1.5
and 8.6 Hz, 1H) 7.72 (dd, j = 7.1 an .6 Hz, 111), M5 (ES) mz 521
(Mr+1) . 5(16)13038)(59&11 19-9&&@%1 ﬁkmﬂe )hm“.i y- 1H, 12H

pyranof[ 3" d] |no pr|d0f432d

qui nazol i ﬁ?@rafﬁ[sl’é érZ 65] 3.2l mesolineINdS(ABIHAHE (t, | =
7.4Hz,3Hione173187(m2H) 4.95 (d, j = 18.5 Hz, iH), 5.03 (d. J =
18.5 Hz, 111), 5.32 (s, 2H), 5.36(s, 2H), 6.45 (s, 1H), 7.09 (dd, j = 1.0

53 to, 10 THNMRGINED ﬁlaﬁﬂse%f’@%?&é%%z%16@(@1—@&1{@; W5 (ES)

?19;)459565 MB&1)94(IEXEEEYD14@3-Z:55(IBIEEEF@%:(§%I§I 548(%%%()),650(3 1,674 = ol

-1 - y | i Zi
1'2' 7 6, 5] fh)éhzd%m%?@ybé}ggﬁi(‘ﬁQZJ?%lm @{% 794—5'12&4'8 %{WHH%’ conpound
was prepaMSc(E$)r1ﬂ/m4(42(I\$)+1)9 am no-7- (phenet hyl am no) canpt ot heci n 20- acetate
- of Reference Exanple 5.5 according to a manner anal ogous to those of
Exanple 2.1 in two steps via conpound (a). (a)
(9S)-9-acet oxy-9-et hyl -1 - phenet hyI 1H, 12H
pyrano[ 3",4":6' 7' ]Jindolizino[1l 2 _6,5]p r|d0[4 3, 2-de] qui nazol i ne- 10, 13( 9H,
15H) - dlone201HNNR(270M—Iz)SEm .97 (t, | = 7.6 Hz, 3H),
2.10-2.32 (m 2H), 2.22 (s,
3H) 3.108( t , J=6. Breparation of (99 (It (3B=dintHeyliai}])- -5-e891-8-hpdboxp- 1A 2EH, J= 17.2 Hz,

2H) 356(7%&%’0[315? L ?@a%i gzaf’éfl’m%‘%@? 2-de)fdindzonge 2 1b, 1 3G ol 14y 7 71 (m

(9S)-9-et hyI 9- hydr oxy- | - phenet hyI Hibrke?H 25

pyrano[ 3",4":6' 7' ]indolizi no[I 2 6, 5] pyrido[ 4,3, 2 de] qui nazol i ne- 10, 13( 9H,
15H) - di one :nﬁsl}gbﬁé j = 7.4 Hz, 3H),

1.84-1. 87, 2 12 ? batt @6?&%11 43 (s, H) 6.49 (s,

1H), 6.9 “}F!Qmﬁo)iaﬂémathm ?cetarwfRefer@Ipe Ersamplqmo acpordingto3s (m

5"'),715013&aiﬂerdna16gduslo%9e&lﬁmhﬁe 1 twd 5659 irombbind @64 (dd, | = 7.4 and

© (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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8.6 Hz, 1H); M5 (ES) mz 493 (M++1). 30 30 May 2006 WO 03/ 96%?%22006

'PCT/ EPO2/ 13216 -74- Exanple 2.6 Preparation of

(95)-2.9-di ethyl -9-hydroxy-I - phenet hyl - 1H, 12H

pyr ano[ Wo @/o4s@527 11 ndol i zino[ 1' 2' : 6, 5] pyri do[ 4, 3, 2- d%#i,&ﬁ.z)ﬁl i ne-10, 13(9H,
15H) -di one This conpound was prepared from (20S)- 9-am no- 5

(phenet hyl am no) canpt ot heci n 20- acet atyg.of Reference Exanple 5.5 and
triethyl orthopropionate according to a nanner anal ogous to those of
Exanple 2.1 in two steps via co leka). (a)

(9S)-9-acet OXy - 2,9-di et hyl -1-phenet hyl -1H, 12H

T~ ai on 10 ;7441' ,”"@5%‘%*‘%@‘9 @@t@%%@%ﬁwlﬁ%ﬁ%”ﬁ?' ), 124 (11

j = 7.3 HPYranelp” hargotlrr% yride[£3,2(de] quidtdroline- 103 3 (98, 1 5H)<icne3 Hz,

2H), 3.01 (t, 69Hz 2H), 4.19 (t, | 6.9 Hz, 2H), 5.33 (s, 2H),

5.40 (d, I[‘he?fﬁﬁarﬂldﬁmethbﬂ coniprisés df the fhllowing’ tv?&ﬂteplbﬂmo&p&&d((ﬁ} 1H),

7.14-7.37 (m 6H), 7.62 (dd, J =1.3 and 8 111), °7.71(dd, j = 7.3 and

8.6117,5 1 : 15 (b

(99)-2"9- @o gacgtg%l ){715@&1 i I-lH(l)ZH-

pyr ano[ 3"Pyan 74}6 mdphzlmip 12’§,53;6fn§pmz-ddnumawmddp,qn(sﬂazsﬁl)mm10 13( 9H,

15H) -di'one ' H NVR (270 MHz) S (DMSO-d6) 0.88 (t, j = 7.3 Hz, 3H), 1.17 (t,

|7 7.3 e, 3Ha solutoff (5 eninoZr O ﬂmnb)cam%to%éﬂﬁmz@d&tate?’ 09 (1. ) = 7.8
, S,

7 oL %h&’hdehf 9()‘“%1%&"%*”6‘1{&6‘?%1’47@@&’?@( gy z%@gbe@@ (m 5H),

7 50 dd,adfedar 111 MS
(£ Eﬂ ¢ a g.e2 A %M%ﬁ?ﬂh%gnﬁ%gﬂ(}é@hdé gglrﬁgléelg%ﬁoﬂc acid! mgnd?l%!raé & m'é'} )

(9S) - Qi gt xﬂlmyywﬁu; o gg{ t"(@%ﬂf@h&h@mﬂﬂ)bﬂbﬂﬁﬁf@ﬂ@ﬁngto room I 10, 13(9H
pyrano[ 3'% 3 urd ol i ne-

15H) - di onee Per se 5 oun e eraé%%r gh%omq?%%?a 59 O%mi]g ( 3-

phenyl pr SBSCFSQ‘FFFIVPdﬁF m@@{amdemdﬁr ﬁéﬂ@d@m@rEﬂhe@tanﬁl.gG accor di ng
to a residue was punﬁed by column chromatography (eluent: dichloromethane/methanol =

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

15 'H NMR (400 MHz) § (CDCls) 0.96 (t, J = 7.6 Hz, 3H), 1.01 (¢, ] = 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%).




manner anal ogous to those of Exanple 2.1 in two steps via 58'10?%6(6‘)' (a)
- (9S) - 9-acet oxy- 9-ethyl -1-(3- phenyl propyl)-1H, 12H 30

pyrano[ 3",4":6"' 7' ]indolizino[l 2" :6,5]pyrido[4, 3, 2-dejquinazoline-10, 13(9H,
15H) - dlﬁz@,q,;,,ﬁggg{ay 2006 WD 03/ 045952 PCT/ EP02/ 13216 - ;g ég& Ngﬁ (270 MHz) S

(CDC13) 0.96 (t, j = 7.4 Hz, 3H), 2.05-2.34 (m 4H), 2.83
(t, J =7.6 Hz, 2H), 3.84 ( t, J = 7.4Hz, 211), 516(d J— 18 Hz, 111),
5.22 (d, j= 18.5 H7, 1H), 5.39 (d, j = 17.2 Hz, 5.66 (d, j = 17.2 Hz,

B 5 e 111y 7 ChR UDMHROMID R o (1274 5 6*@1%@ bl ™ 7 o0
(b) (9S) - 9-98{myfHY r&}cﬂtisemHzngbﬁéﬁylbwwﬁyi;mHH)zm?(dI 16.2 Hz,

D5 S SRR TS ot SIS i, 70

.3 Hz, 7PRy67 @:éﬁ?(l‘és ) wlzsMADIH), 2.11 (m 2H), 2.74 (t, j = 7.9
Hz,2H) 4.00 (t, j = 6.9 Hz, 2H), 5.33 10 (s, 2H), 5.41(s, 2H), "6 a8
(brs,1H), 6.99 (dd, J =1.0 and 7.3 Hz,1H), 7.18 (m iH, 7.19 (s, 111),
7.27-7.30 (m 4H), 7.48 (dd, j = 1.0 and 8.4 Hz, 111), 7.63 (dd, j = 7.3

and 8.4 Hz, 1H), 7.82 (s, 1H); N%E%} i‘r%z 507 (M++1). Exanple 2.8 15
Preparation of (9S)-9-ethyl-9-hydroxy-I- nmet hyl butyl)-1H, 12H

R

- et hyl bu4ipgrano[S) ﬂW’ﬁﬁﬂlﬂaﬁm[ﬂ@’ﬁ&]ﬁh@d@,@b ERfudia@slaR- 103 (9, B dibhe accor di ng
to a mnner anal ogous to those oéch ‘ﬁez 1 in tw steps via conpound
(a). 20 (a) (98) 9- acet oxy- - 9- eth Y Cabﬁ% thyl butyl)-1H, 12H

pymo[ 3", 4":6" 7" ]indol | zino[l"' 5] pyri do[ 4, 3, 2- de] qui nazol i ne-10, 13(9H, 1
5H) - di Bne 1|1FhWR m&yremre( %99@1@07'@(4-7 4 Hz, 3H), 1.04 (d, J

7.6 te, 2 g OSepg*v ﬁg@&e&@oﬁt@eﬁ% Befles Fidhon et

=17. 2H, 1|—1)13nnr lpwgs@psapmdcommuud(a)lll) 7.40 25 (s,
1H), 762(ddj:15and84Hz 7.68 (dd, j = 7.1 and 8.4 Hz, 1H):
MBS (ES) @1(9859hcc(tb&y*ﬂ):thyl—l—[2-(4-morphohno)ethyl]—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) 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




(b) (99S)-9- ethyl 9- hydr oxy-1-(3- nethylbutyl) 1H, 12H 200
pyrano[ 3",4":6"' 7' jindolizino[1l 2':6,5]pyrido[4,3,2- de]qU|nazo Prer ?0 13(9H,

15H) - di one HNI\/R(270 MHz) S(DI\/BOdG) 0.87 (t, j = 7.4 Hz, 3H), 100(d
j = 5 Swdasng@bd, 30 1.66-1.78 (m 3H), 1.85 (q, ] ﬁyﬁgdg‘éaﬁ@ 1.86 (q,
= 7.4 H7, 1H), 3.94 (t, j = 7.3 Hz, 30 May 2006 \/\005 CT/ EP02/ 13216

76 2H), 5.32 (s, 2H), 5.40 (s, 2H), 6#8 (s, 1H), 6.98 (dd, J =1.0 and 7.6
Hz, 1H), 7.17 (s, 1H), 7.46 (dd, J = 1.0 and 8.3 Hz, 1H), 7.63 (dd, J =
7.6 and 8.3 Hz, 1H), 7.82 (s, 1H); EMnflE®p m z 459 (Mr+1) Exanple 2.9
Preparation of (9S)-2.9-diethyl-9-hydroxy-I|-(3-nethyl butyl)-1H, 12H

pyrano[3",4":6' 7' ]|@%Mﬁﬂggﬁeﬁh?yfﬁ%gﬁp%gﬁeﬂﬁﬁﬁazoI i ne-10, 13(9H, 15

H) - di one Thi s was prep am’no-7- ( 3-

met h) | but W’aﬂwﬁ? yichmplindeletionl’2t6, sipptidal 6 3 3t deRpimrelineel 0R8(0THI FHbdiade and
triethyl 10 orthopropionate according to a nmanner anal ogous to those of
Exanple 2.1 in tw steps via conpound (a). (a)

9S) - 9-acet 9- di et.hyl - | - (3 pet 1)-1H 12H 3" 4" 6 7
|(nd2)I i Z1 ﬁg Fxﬁﬁ‘gmr%Pééﬁ%dﬂ‘éfPﬁBg‘Fﬁ,gng—g}bﬁ y b 827 &Prpﬂéa% s [@FheE‘BH) di Lne
6I|:||) Ng/ngzmam%ﬂ{ef lgmé&cfrdé‘%gqu'm (m 2 ouisjtg%(sééf 1H)ﬂeg (6)7H§ 31
m %Jlg‘ié"}(”tépéi‘fff“"?l’?‘b‘“(éw —'7 3 He, 2% 3.91 (m ?H) 5.26 (s,

()g = 111) 66 (d, | = 17.2H,
lH) 7, 10(9l W*S"ch_tsm&eml@mlﬁﬂzlﬁm 7.57(dd, J=1. 3and8. 6Hz, 1H), 7. 66

(dd, | = FyrdnoiseSs 9" Hdoliditih] 1 %%T@M%L%&?@H 15H)-dione

(9S) -2. 9 d| et hyI 9- hydroxy |-
pyr ano ﬁ i ndol i zi no 1 2 6 5 r| do[4 3, 2-de] qui nazol i ne- 10, 13(9H,
15H) - one (¢0He td%?’@I-BJSH)ullz(trI#?sHﬂzszBH) 1.01(d, j

= 6.3 Hz, 1.6H)91 ﬁ—gﬁbs- %mn 1-}),5‘21&5 ), 351 89 & %ﬁ %g isg% (m 2H),

175 3:9) ﬁﬁ;‘@' k32815
(ZdS4 12 7955'@ L%? ng (ﬁi 194@'55;?1;11})9?515157(Idddd,jl==1?7md(.’72nd6892 Hz,
1H), 7. 63H4,d8), ”42%s, 41D, ﬁGUj7$1 fin380); SN is) YRz WESIMY 3, 487 (M+1). 25

(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




30 May 2006 WD 03/045952 PCT/ EPO2/ 13216 -77 Exanple 2.10 %b‘f\?ﬁfﬁokon of
(99) - 2. 9-di et hyl - 9- hydr oxy- 1| - (2- et hyl propyl )-1H, 12H
pyrano[3",4":6"' 7' ]Jindolizino[l 2" :6,5]pyrido

[ 4, 3, 2- v gwisesezol i ne- 10, 13(9H, 15H) -dione This corrpgg@ﬁgpmgﬂgr epared from
(20S)- 9-am no-7-(2 5 met hyl propyl am no) canpt ot heci n 20- acet ate of

Ref erence Exanple 5.12 and triethyl oyshopropionate according to a manner
anal ogous to those of Exanple 2.1 in two steps via conpound (a). (a)

9S) - 9- acet
(9S)- 9-ace oxy@gﬁt%mféﬁdw L?L@F@ﬂﬁ?}g ﬂ@szagnla,nzgz)bzl}sn(e 10, 13(9H

3 12 do['4
1ng)an3|[onéﬁbﬂ%ﬁ%&@@ﬂﬁh&?l @] 5%1}8),@57@,):1 72Hz 14)./05 (811) , 1. 00

E;ﬂ gtl)') 11}@772:(&&1 1Eaﬂd7 vs?—ﬂfgﬁmﬂ%'ﬂm(&ﬁé 7%6%&&@%%“%9 (2d23j
= 17.0 Hz %fgﬁ]i%f%é (Zd —Jﬁ%ﬁ‘ﬁﬁ&’l Mé(l%séﬂﬂzﬁﬁl(l\f(@ (d, J =7.6

Hz, 1H), 761@% :73Hz H, 7.69 (dd, j = 7.3 and 7.6 Hz, 1H); MS (ES)
mz 515 ((bk }I-bmyl Hethyl- 9-hydroxy—1H 12H-

(grséng[g CB;%@YJJ ﬁlml ol 1‘12253?1:%}40[& 3P bt botigt 0,13 (9H, 15H) -dione

6, 5] pyri do[ 4, 3, 2-de] qui nazol i ne-10, 13(9H, | 5H) -di one 'H NMR (400 WHz) S
(DVMBO- d6, 99. W&DMHZ)JB(DMS@M&C{HY 704 B4, 3H), 1.73-58B(m, 2H)z4.9%H) , 1. 26

(tssj = 78, 1%s 540, 11 S @ = P48 1p A5 40, A 363 28D, 655 (o) 11D, 0 T2 2H)
(d, 1=7. 6HAdD] #)1 Od FGHR ) 5. BAGAH) BBy (m H9H)57.82 (A, =16 2683 F1) , 6. 12 20

Poa (o, PEYGAIE Fo s T TR SR ik R B ome 2 11

Preparation of (9S)-9-ethyl-I|-heptyl-9-hydroxy-1H, 12H 25

pyrano[ 3",4":6',7"]indolizino[l", 2" :6,5]pyrido[4,3,2-de]quinazoline-10,13(9
H, 15H) - di one Thi s conmpound was prepared from (20S)-

9- am no- 7- (hept yl am no) canpt ot heci Bxandlle i et at e of Reference Exanple 5.10
according to a manner anal ogous to those of Exanple 2.1 in two steps via

conpound (a). (@) CE9PardiodwetoR Y-etiyRbiihirdxy- NGt bendiiEt 2l
pyrano[3”,4™:6’7’jindolizino[1’2":6,5]pyrido[4,3,2-de] quinazoline-10,13(9H,15H)-dione

15 This compound was prepared from (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




30 2006
pyrano[ 3",4":6',7"']indolizino[l, 2 :6,5]pyrido[4,3,2- de]qw nazc?ilne 10, 13(9

H 15H) - di one 30 May 2006 WD 03/ 045952 PCT/ EP02/ 13216 -78 ' H NVR (270 MHz) S
(COCL3) wo iluska | = 66 Hz, SH), 0.96 (L. ] = 7.6 Hocyiblydy ga 1 54 (m
8H), 1.73-1.84 (m 2H), 2.11-2.30 (m 5H), 3.83 (t, i 5. 23
(s, 2H), -74-

5.39(d, J=17. 2Hz, 1H), 5. 65(d, J=17. 2Hz, i H) , 7. 09(s, 1H), 7. 17(dd, J=1.5, 7. 1Hz,

1H), 7.40 (s, I|H), 7.60-7.71 (m 2Bumpi2.6ES) mz 529 (M-1). 5 (b)
(9S)-9-ethyl -I-heptyl -9-hydroxy-1H, 12H

3" 4":6' .7 N 102
oo nazo . 10, Aaf BE R EOR o PRI A B8 0 0 (1. -
6.6 Hz, 3 () elg i ,13(9HI5 m 4H),
3.78 (s, 1H), 3.82 (t, | = 7.3 Hz, 2H), 5.22 (s, 2H)8&p528(d wem 4
J=16. 2Hz 1H) Hnaa(mpoimal&aepfz drbd) fr i (30)09-dmR007.6. 6Hz, 111) , 7. 38(s, 111), 7. 56

Prepar dt | DRk Rl zwa?téss#ﬁ?ﬁr@w%w?ﬁ* ity © 212

pyrano[ 3" 0141101?60915114& adoridingito @ fnkhod'andofdud o the @] of Efardplel2]l in two steps via
qui nazol i r‘éﬂﬁ [y9H, 15H) - di one 15 Thi s conpound was prepared from (20S)-
9- am no- 755211 yl aem no) canpt ot hecin 20-acetate of Reference Exanple 5.11

accordi ng manner al ogous to those of Exanple 2.1 in two steps via
conpound @1?95?? -31 gtld%b?ﬂ@h a1 2H- met hyl - 1H, 12H

[, 5. 5- del au taol d.”::'e‘ﬂ%wlg%ﬂé%ﬁﬂd?@ Bl apolingr10 308 R o

0. 96 =y 14-2. 28 3.71 , 5. 38 | =

e R
. —.16- ) ) 4 J 2 1917

dd. %

Egs) 9- etﬁ@g%ff@h?éiiﬁ ! #ﬂ%ggﬁmﬁnzﬁ),%ﬂdl 17.2H, 1H), 7.13 (s, 1H),

pyr ano[ 3'7,1-7.87 (xd, GH){ved (dai ;o] 3 an @ssaﬁ%}%ﬁgg@;ﬁyéaﬂgbgwﬁz{wye 10, 13(9

H, 15H) - di 270MHz) S (DVB . =, ) »1.81-1. 88
(m IZ_DH) I(ggﬁ/ 5?§WR . 5. 41)(5 (2H) 5.54 (s, 2H)J, 6.46 (s, 1H), 6.97 (d,
j = 7.6 Hz, 1H), 7.18 (s, 1H), 7.45 (d, J = 7.6 Hz, IH), 7.62 (t, j = 7.6
H7, 113) (bJA9852.0stiethylp: chydfoxyHPhentthy MR 1104 +1) .

pyrano[3”,4™ 6’7’]mdohzmo[1’2’.6,5]pyndo[4,3,2—de]qumazoline-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 (MF+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




30 May 2006 WD 03/045952 PCT/ EPO2/ 13216 -79- Exanple 2.13 %b‘iﬁ’%fﬂ)tokon of
(9S) -9-et hyl -9-hydroxy-1-(2-nethyl propyl)-1H, 12H
pyrano[3",4":6',7']indolizino[1,2 :6,5]pyrido[4,3,2-de]

qui nazoworends5213( 9H, 15H) - di one  Thi s conpound was ppeRRp@EAsFHEOM (209S) -
9-am no-7-(2 5 met hyl propyl am no) canpt ot heci n 20- acetate of Reference
Exanpl e 5.12 according to a manner arfdl-ogous to those of Exanple 2.1 in
two steps vi a, conmpound (a). (a)

(9S) - 9- acet oxH MR (ayoquommywsapyinmﬂmos-z 34 (m, 4H), 2.23 (s,

gﬁrﬁgggfl ne)’lzta)gsl(gg %ﬁé’%o%ﬁt’fﬁgkg% &j 43@@@@@&@},5@2%]& J =

7.6 Hz, 3B%.5Hy, 1H),5689(4,7= mzasﬁlzﬂ),sla)s,(d,qeﬁzc}&mﬁioér(@,lﬁ;,lr)l,s 03 (d, | =

7.6 Hz, 2 8 1 5. 65 = 17.2
Hz, 1H) , k%‘g g’ ?g'i Sngwf%(d(%dg 1(7d@§13'}5H76ﬁ'9@H?§(‘1‘111ﬁ i s(é’qz:iﬁﬁ 7.63
(dd, j = )18/254912M+ﬂ191) 7.69 (dd, j = 6.9, 8.6 Hz, 1H); M5 (ES) mz 487
(M+1) . (b) (98) 9- et hyl - 9- hydr oxy- | - ( 2- et hyl propyl ) - 1H, 12H

3" (B (98)-9-éihyi- 4,3, 2-d
qﬁfﬁ2§£| i rggj(l%iig ﬁa?ﬁ%““&i %ﬁlmg%}g%w 8 (e]Dlvso d6) 0.87 (t, |

= 7.3 Hz, PO igdolizine[ 1526, 5lpyridei43, 2-dﬂqma@1mg-lo,d¥(9ﬂrl)5H) g 2. 18 (m
111), 3.76 (d. | :73Hz 214), 5.27 (s, 2H), 5.40 (s, 2H), 647(s

L, 7ol <dmNm=ezmmys@amo By (757 831 b s o $R (sl rim - 1.0, 8.0
CHz 445
(M++1) %sgaah-p?gT% 778 wéﬁar%m a7 aﬂ% 7.9 Ha, 2H),400 (tk§ 69Hz§%§ 5.33

9S) - Qpet

T anoL ot Smp%yiH)% @Uﬂfr@l}‘l 6@93(384'1 Ioandofo[%z’%ﬂﬁ %lina’llne;zo]I i ne- 10, 13(9

pyrano[ 3 do). |.zi no

H, 15H) - d.‘&fﬁé{)’rﬁ%lé@ o4 p‘ehﬁﬁé‘c‘éd‘@nﬁ@h@@(dﬂ} and 8.4 Hz,

9- ani no- TEHHZ8Y (saTH I MISqESIhRB0e QM1)20- acet at e of Reference Exanple 5.13
according to a manner anal ogous to those of 25 Exanple 2.1 in two steps via
conmpound (a). 30 (a) (9S)-9-acetoxy-9-ethyl-I-hexyl-1H 12H

pyrano[ 3",4":6"',7"']indolizino[l,2 :6,5]pyrido[4,3,2-de]quinazoline-10,13(9

H, 15H) - di one
Exarople 2.8

15 Preparation of (9)-9-ethyl-9-hydroxy-1-(3-methylbutyl)-1H,12H-
‘ pyra.no[3”,4”:6’7’]iudolizino[1’2’:6,5]pyrido[4,3,2~de]quinazoline-IO,IS(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,




1H NMR (270 MH#z) 8 (CDC13) 0.87-0.99 (m 6H),1.26-1.37 (m 9161
(m 214),1.73-1.84 (m 2H), 2.11-2.29 (m 5H), 3.83 (t, 36@%%9?

5.23 (s, 214), 5.38 (d, |

=17. 2Hzwbkpnde65(d, J=17. 2Hz, 1H), 7. 09(s, 1H), 7. 16( dd, 1H), 7. 40 30
May 2006 WO 03/045952 PCT/ EP02/ 13216 -80- (s, 1H), éc’é”ﬁ;" Z}dzu#z 1.7, 8.6
Hz, 111), 7. 68 (dd, J = 7.1, 8.6 Hz, 1¥; M5 (ES) nmlz 515 (M++l). (b)
(9S)-9-et 2‘/{ - hexyl - 9- hydr oxy- 1H, 12H

pyr ano[ 3" );%5205%HhﬂéO(ﬂRH})ﬁ.ﬁB{leHﬁﬁaBm&d |]elnq[mana7%14g]1m),|mﬁzz(e,ll e-10, 13

(9H, 15H) - dé 4- 23-1.45
(m 611), d’%&%gl%%fb %M?B ﬁ%qwz%ﬁ?@ggg‘s?ﬁ] ‘%ﬁ?l'ﬁsngb?\g% %&i@@iho (s,

2H) , 646‘{”@ 13.99 (dd, j = 1.0, 7.6 Hz,1H), 7.18 (s, 111), 7.47 (dd,
j =1.0, 8.6 Hz, 1H) 7.64 (dd, j = 7.6, 8.6 Hz, 1H), 7.86 (s, 111); M
(ES) mz 473 (Mr+1). 10 Exanpl e 2.15 Preparation of

(9S) -9-et hyl -9- hydr oxy-1 - pentyI-I H 12H—

pyrano[ 8", 4":6', 7' ]indolizino[l’ %%érldo[4,3,2-de]

gui nazol i ne- 10 13(9H 15H) - di one Th| S und was prepared from (20S)-

- 9-am no-7-(penty] am np 20- acetate of Reference Exanple 5.14
according to a J&ﬁgr’%ér S‘f‘}?‘bﬂtmﬁ’ﬁfl‘ smeshythstyd)-HL12Hn two steps via

d 2@ B)indbliaBRo Teyeidoid 3.
333‘2‘33[”3 gmaém([m] |(ndol i Zi nofl?més bfd?&ir 3 ﬂgﬂ%%d’%aég %%P*ISH 9. 10, 13( 9

H, 15H) - d YR, 6 1.26-1.58
4H) , H)l 71102683113 %%M@Z%ﬁ%ﬁ%%@ % 037%3 ‘o -H): 7.3 Hz, 2H),(m5. 23
(s, 2H), sleﬁylb@tylaqlma)cmmthdm ZQH):f;tataﬁfEef&Enc(e(ExanlpleEZl &;&&mﬂiyﬂ, 7.09

( s, 1 H) 10 70&&:%(;9[51%11&%%?%00:%.5032 gf}@%%%z%ilpﬁous ?cb ose ol?kka.mple 3.1 gn two steps via

(98) 9 etFBHlPCQm Y&k oxy- | - pentyl - 1H, 12H
pyrano[ 3", 4". 6", 7' ]indoli zi no[1 2'.6,5] pyrido[4,3,2-de]q"imm

e- 10, 13(9@1(%943)& m,e-dfidth 1{,91450 d6) 0.85-0.92 (m
6H), 1. 35-1. 38 (m, . 3.89-3.94 . 5.29 (s,
2E)|) 5. 401J I%Eé 4%}&%0]1@0[11%6’5]@75@ &&d ejquinazoline-18, (9%-41:511)1 ne 7. 18( (s,
1H), 747(ddj-10 8.6 Hz, 7.62 (dd, | = 7.4, 8.6 Hz, 1H), 7.86
(s, 1HNMR(270MHZ)6(CDCI3)096(t} 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, ] = 1.3 and 8.6 Hz, 1H),766
(dd, J = 7.3 and 8.6 Hz, 1H); MS (ES) m/z 529 (M*+1).

(b) {98)-2.9—diethyl—9*hydroxy-1-(3—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




1H); M5 (ES) mlz 459 (Mt+1). WO 03/045952 PCT/ EP02/ 13216 - %MB%&I e 2.16
Preparation of (9S5)-1, 9-diethyl-9- hydroxy 1H, 12H
pyrano[3",4":6',7']indolizino[1",2' :6,5]pyrido[4,3,2-de]

qui nazoWbmwmtB%le(QH, 15H) - di one Thi s conpound was pregpEpRisem (209S) -

9- am no- 7- (et hyl am no) canpt ot hedn 5 20-acetate of Reference Exanple 5.15
according to a manner anal ogous to thoge of Exanple 2.1 in two steps via
conmpound (a). (a) (9S)-9-acetoxy--1,9-diethyl-1H, 12H

pyrano[3",4":6"',7" ]indolizino[1l, 2Exafyp#4 p¥0 i do[ 4, 3, 2- de] qui nazol i ne- 10, 13(9
H, 15H) - di one ' H NIVR(27O MHz) S (CDCI3) 0.96 (t, j = 7.6 Hz, 3H), 1.49 (t,

J = 7.3 Hz, 3H) Prépatalion bO(93)-29- dﬁémylétﬁyd:&y%(zcﬂetwﬂpmpﬁ)ﬁ}ﬁm.%b 5.26 (s,

o 3H§ fﬁ,)éﬁmfg? 4’%&'@%%@@#&9 -Aejquinpzoline-10,13(9H,15H)-dione

(s,1H) . 7.62(dd, J=1.3,8.6 Hz, 1H), 7.68 (dd, | = 6.9, 8.6 Hz, 1H: M5 (ES)
n1z 459 (M++1TLJSG@)1PQ'9@)W¢EPEpaheé&hm(2&9)h9dm<y-712+ 12H

115, SR o N s At 110,50

H 15H) di one '1

(t, j = Iﬁlﬂzromppte accprding tb a@@ngen angldpous3o SibselofBxaiple 224 twﬁstﬁﬂv(as "2H),
541(s ofadd@). (s, 114), 6.99 (d, | = 7.6 Hz, 1H), 7.19 (s, 1H), 7.47
(d, | = ’ﬁz r& 763(t | =7.6 H,1H), 7.82 (s, iH; M5 (ES) niz

417 M++1 e 0

(95)(9 et %ﬁ?’l@@% y"n? EF@F%MWMPJMW)I%HWH 1H 12H

pyr ano[ 3" pyand]37,4”:5'7Hthdolihd] UR’16,5]Byrido [ BB RYde] §lphAoaeltogiBlgrY i 7)Z%h@e 10, 13(9
H, 15H) - di one Thi s conpound was prepared from (20S)- 9-ani no-

recor dt ESG%'%ﬁ%@ﬁh&ﬁﬁﬁiﬁé@%ﬂ@%fm@iﬁﬁaﬁf PebHD) 551 ﬁ%gglt cps via
((:ggoogngcﬂa,):iH)(nmo (m, 1H),201 2?1 (m, 2H),2.23 (s 3H)|,)2g?( HZizH),s .78 (m,

pyr ano[ 3" ﬁi%és%?’éﬁﬁ Igl(‘i%ﬁol[éi@%mg% %m Qﬁléhﬁ 7@&@&@&%&7@% 10, 13(9
H, 15H) - di bn&.6'HY, E\HB7(6H&IM“Z3H§1W93(?dOI=973@.ﬁd7éPE, ﬂ-I)@MEIZ(ES}"&H)z 2.12-2.30

m 5 = 6.3 Hz, 2H), 3. .3 Hz, 2
(29(H)s %ﬁg’wﬁﬁhom j = 17.2 @ 1H), 30 lvay 2006 (x. i

15 (b) (98)-2.9-d1ethy1-9-hyd:oxy-1—(2-m¢th}dpropy1)—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) & (DMSO-dg, 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




WO 03/ 045952 PCT/ EP02/ 13216 -82 5.67 (d, J =17.2 Hz, 1 3%@ % ¢
6.93 (s, 1H), 7.05-7.13 (m 4H), 7.63 (dd, j = 1.7, oA (ia 7.68
(dd, J =6.9, 8.6 H7, 1H; M (ES) mz 565 (M+1). (b)

(99S) - 9- widuglss9szhydr oxy- 1| - [ 2- (4- met hoxyphenyl ) et hyl | - Il,ElTl%g&—ingyr ano
[3",4":6",7" ]indolizinof

1 2 6 5] pyrido[ 4, 3, 2-de] qui nazol i ne-40, 13(9H, 15H)-dione 'H NVR (270MHz)
S(DI\/ISOd6)088(tJ-73Hz 3H),1.77-1.95 (m 2H), 3.04 (t, J =7.3

Tij 2 893(73 I(imwmmys(@ncugowt%? %H@bﬁ),o@sf;@éé%ﬁ%%ﬁ) 1% 7((8
7.26 1(5%(“?5951)’%87% ‘fg(mz?«ﬁl 271121%30(PH§H)’J333(&1&7%2FB;52§]£$)2H),7 57 (s,

%H)18 7. gg 5(39qd, Ji= 52056, 1H9, %654, ] 2 14 H MBn( £8) (1D, $28(dd ME13) 7.1 B, Exanpl e

(99)-1- [2 Q&%ﬁh ﬁ”ﬂa W}})-\MS@WWZ@Z?\MF’GW 1H, 12H pyrano
[3", 4" )'d]ﬁlndollzmo 1 :6,5] pyrido [4,3,2-de] quinazoline-10,13
(9H, 15H3 & ®9r¢¢xlbb¢mﬂtﬂ=hwdxwm,uﬁ+ed from (20S)- 9-amino-7-[2-(4 15

ccor 0l ng e e B IR0 0 el 2R e DS REE S Vi

d
fgg??g?acé?ﬁxﬁwﬂ@z(zmwm é(@@ﬁbh%é 61 Iy 6.5 F, SR Y03 (] £ 2441z, 3H), 1.26-

Yyt o LAt e “9“?9%%49@[ £78 (0, 3Bt 206 a2, S WM B'@S 10 554
(m 5H), 5-d62 1Hl): Zé(dﬂelézﬂ‘ﬁz;IHM)L%(dld,wua,ﬁﬁjﬂz—zm),esms,mwsﬁ 28 (s,
o ?‘“?3‘3‘““”597@‘%1“%“%8)%’22@&3&%% T P S

1H), 7.69 (dd, j = 6.6, 8.3 Hz, 1H); M5 (ES) nlz 569 (Mt+1). (b)
(9S)-1-[2-(4-chl rophenyl)et hyI] 9- et hyl - 9- hydr oxyy- 1H, 12H

pyrano[ 3", 4": 6", ]|ndoI|2|no[1 2'.6,5]pyrido[ 4,3, 2- de]qU|nazoI|ne 10, 13(9
H, 15H) - di one 25 ' H NMR (270MHz) EXi(zﬁPISDIZiG) 0.87 (t, j =7.3 Hz, 3H,
1.77-1.95(m 2H), 3.12 (t, J = 7.4 Hz, 4.19 (t, j = 7.4 Hz, 211),

42 i 5 o bty 5
(dd, j = m ‘%’%Z’? gﬂ}m‘ﬁzti(@éjpwglﬁzﬁrdqlm :

&®0,13(9 ISH)—dmne
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 "H NMR (270 MHz) 8 (CDCls) 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=17,6.9 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).




30 May 2006 WD 03/045952 PCT/ EP02113216 -83 Exanple 2.19 %W@'ﬁo%on of
(9S)-9-ethyl-1-[2-(4-fl uorophenyl)ethyl]-9-hydroxy-1H, 12H

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

1', 2" : oWslgpyasosio[ 4, 3, 2- de] qui nazol i ne- 10, 13( 9H, 15H) - ¢ic@RSe21341ES conpound
was prepared from (20S)- 9-amno-7- [2-(4 5

f I uor ophenyl ) et hyl am no] canpt ot heci n-Z8-acet ate of Reference Exanple 5.18
according to a nmanner anal ogous to those of Exanple 2.1 in two steps via
conmpound (a). (a) Example 2.13

(9S)-9-acet oxy 9-ethyl -1-[2-(4-fluorophenyl)ethyl]-1H 12H

pyrmo[ 3", 4":'6' , 7Pidpaiabh 3f (¥8]-b-e 19-§ rdrb B T-(Hheflfl -

qgui nazol i ne- 103%3,%),@3%“ ggj ne, 953{ K/ Mﬁﬁe&};ﬂi 12 0 97 (t j =
7.6 Hz, 3@yranel f@ﬁzmsﬁ) ]BE% ’?dihumaad@ digpe(t " j =
6.6 Hz, 2H), (s, 5.39 (d, j = 17.2 Hz, 566(dj=17.2
Hz, 1H) 6. QZWSCOWdUaQFRFar&c?&QHn(Z(BI}% axﬂm647-(2dd j = 2.0, 8.2 Hz, 111),

(79%9 9cgejt ﬁi;:}:hy pr@ﬁﬁﬁ?%ﬂ%%?? 'X% E&R&E %ma%gmg waﬁlgﬁér@ng toa

pyr ano[ 3" mﬂﬂ%aﬂaioﬂquﬁmihpielﬁa{t@plezlmtﬁpptppsﬂm){cﬁnmlmdde)]qU| nazol i ne- 10, 13(9
H 15H)-di one is 'H NVR (270 MHz) 8 (CDC13) 1.03 (t, j = 7.3 Hz,

3H) 1. 812&)993)(95&cet8t#9-e&yﬂf-(i-h:egl ;fyl}51H‘|12H-2H) 3.93 (gr%%H), 4j0§ (116,31 =
H'z, 1H) Qﬂgﬁ s éﬁi&ﬂaml RYHPOW déqma@ng%lwi‘@lﬂ léﬁgj-ﬁioes_( m
2H); M5 (ES) n12 511 (M++1). 20 Exanple 2.20 Preparation of

(99) - 9- et hyl -'H-NMR(#70'MH2) B (CROY) 098 (B ]7-HR U@ et By, dir, 12H

FY 150 i His2 S SEOn Bl b Ve, P 3B PR e b 1 fazn‘iiagféé’s['? (a0

f 1 uor ophelry 1. BHBMERNT.090(s, namumdaepi 0.7260 BE, 0} £39(s, 118), g6 LS £xqmpl e 5. 18

ggéfetggﬁﬁﬁﬁ)mﬁg&@gﬁe%%%ﬁ d%%a%o a‘é%?(rﬂ&l,rer anal ogous to those of

(9S)-9-acetoxy--9-ethyl-1-[2-(4-fl uorophenyl)ethyl]-2-methyl-1H, 12H
- pyrano[ 3" (;b)l(%%'9-61?1}1-9117&61‘@21lr(é{méthﬂpmﬁﬂﬂﬁglﬁHdo[ 4,3, 2-de]

gl nazol '@emg@sﬂggsw@éw[g%g,sp;na@sa7£]qmgm§n;faa@@& Sefobd - I = 7O

15 "H NMR (270MHz) 5 (DMSO-dg) 0.87 (t, ] = 7.3 Hz, 3H), 0.99 (d, ] = 6.6 Hz, 6H),
1.71-2.00 (m, 2H), 2.01-2.18 (m, 1H), 3.76 (d, ] = 7.3 Hz, 2H), 5.27 (s, 2H), 5.40 (s, 2H),
6.47 (s, 1H), 7.01 (dd, ] = 1.0, 7.6 Hz, 1H), 7.18 (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




30 =6.9Hz, 2H), 4. 17(t, J=6. 9Hz, 2H) , 5. 31(s, 2H), 5. 40(d, J= 17.34 10 hnoc
Hz, 1H), 5. 66(d. J= WO 03/ 045952 -84 17.2 Hz, 1H), 6.97-7.18. ¢ MO0 7 63
(dd, j = 1.3, 8.6 Hz, 1H), 7.70 (dd, j = 7.3, 8.6 Hz, 1H); MS (ES) mz 567

(M+1) . wigls/o45952
(9S)-9-ethyl - | -[2-(4-fl uorophenyl)et hyl ] - 9- hydr oxy- 2 Fet Ryl =48, 12H
pyrano[ 3",4":6"',7']indolizino[l - 6- 8} pyrido[ 4, 3, 2-de]

gui nazolin 111_2 1 9H, 15H) - di one 'H NMVR (270 MHz) S (CDC13) 1.04 (t, |
7.4 Hz, 3I—§, ): 78 éid@b—é%SQHy II-D,'&@((de Bw&sﬂz,aﬂ)(Ms(m)m/zsmHz 2H) ,
3.74 (s, 1M+ 18 (t, f:7.0Hz 2H), 5.30 (d, j = 16.5 Hz, 1H), 5.32
(s, 2H), 5.74 (d, j = 16.5 Hz, 696720(m 5H), 757(s 111),

5 2T Sl 2 13, * L eraton o

3", 4":6' ,PyrdnofeA”i62 7 Tindlik *,266, dé[do, Guirtezd , 13
EQH 15H) dione This corr?:)oumr?g1 vvass]]g?gpa[r ec%[.ﬁlom Zgals?fbﬂgﬁg%‘?kﬂj‘% %‘%

t hyl et hyl Ex
ggco?/dle%lgyt gm;ﬂ ﬁ%@ﬂzgéﬁﬁ’éﬁugﬁsﬁﬁﬁ%g@%& %@3&3@4@6‘ ulrﬁgt]\fﬁﬁ steps via
conpound (& 4H}, é)s4(3%)(n92m;esm>(;; 280, st doy s, 240 (6l46 8L M) &ddpdd) L to 1241

rano[ 3 |l
o2 s, i ﬁg‘ﬁ IS 2 (BT 5008 1D 164614 1510 B8 1D, KR (270
MHz) 6 ( :#918 @1/;473(M*¢1y6Hz 3H), 1.59-1.63 (m 6H), 2.09-2.31 (m
5H), 4.40-4.44 (m 111), 5.27 (s, 2H), 5.39 (d, j = 17.2 Hz, 1H), 5.66 (d,
j = 17.2 Hz, 20 1H), 7.10 (s,1H), 7.17 (dd, J =1.3, 6.9 Hz, I H),
7.59-7.71(m 3H); M (ES) mz 473 (|v+++1) (b)
(9S) - 9et hyl - 9- hydr oxy- 1 - (1- met hyl et h -1H, 12H
pyrano{B",4": 6',7' ]indolizino[1l", éimslg’s yrido[ 4, 3, 2- de]
qui nazol i ne- 10, 13(9H, | 5H) - di oane ' H NMR (270|\/Hz) 8 (DMSO-d6) 0.87 (t, | =
7.3 Hz, 3H), 1.54 (<¥rels}ar&t10806(ﬂai—9ed:ﬂ?-hydﬁ»xg-l&&mﬂyl-sﬂ,xzn 2H), 4.34-4.53 (m

T 7 ePfanolfis b noli s shiolta bbapafoind pifSloplasTy-diony ¢ § 57
: EZZT J éPOZ | 132%311&%1311}0'&?1& was prépEsgdijl:g Z(2%§%%%%—7—(%gntmﬁo%ga?n£mg 045952

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).

_J

(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,J=17.2 Hz, 1H),
2 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, 1H);

(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). -




-85 Example 2.22 Preparation of

(9S) - 1- ( 3, 3-di met hyl but yl ) - 9- et hyl - 9- hydr oxy- 1H, 12H- 30 May 2006
pyrano[3 4":6',7']indolizino[ '
1,2 o[ 4, 3, 2-de] qui nazol i ne- 10, 13(9H, 15H) - g %Ib conmpound was
prepared fro‘{r%bsc(iZOS)- 9-am no-7-(3,3 5 dinethyl butyl aﬁ#ﬁﬁ@é’g ?Sot heci n

20-acetate of Reference Exanple 5.20_ggcording to a nmanner anal ogous to
those of Exanple 2.1 in two steps via conmpound (a). (a)
(9S)-9-acetoxy-1-(3, 3-di net hyI buty;lx}ma-e efigy! -1 H, 12H pyr ano

[3",4":6",7 ]indolizino[1l, 2" :6, 5]pyr|do[4 3, 2- de]qw nazol i ne- 10, 13(9H, 15H)

- di 1H NVR (270 3H), 1. 11(a, 9

1 64-1. 73 (m (10 2W}?§'ﬁé‘ Eéé]ié)s’%g“@‘g(]*ﬂ "%isﬁlzs (H)s 2I—I),(a5.3lg)(d, j
= 17. 2 Hpyrang[3”8> 65’](m&°h4ma[1w£$]mdolma de]ﬁuﬁﬂzo(lmc-lo,wwmsm«ﬁ@he =73
Hz, 111), 7.38 (s, 1H), 7.60-7.70 (m 2H) VB (ES) mz 515 (M+1). (b)

Efy}rs;ml) g?’ - oﬁg%?ﬁhs)zqr% 1' ém? 5] pyrlﬁ gcamPtOthecm

qU| naz ?Pea'ﬁf@tel‘?ﬂ*]é @rﬁel fscorﬁnmﬁn@{ﬂw goeﬁfedyeﬁsf 1.02 (t, J =
eb:l,(ﬁtwaltk sﬂa&ﬁldpbuﬁa Hm 1.81-1.96 (m 2H), 3.73-3.92

_m 26 ( 163Hz 1H), 5.70 (d, J = 16.3 Hz,

5.2
114) 4), 7.34 (s, 1H), 7.50 (s, 1H), 7.59 (dd,
g‘é@qﬁzd“tfﬁf ”97‘&’&3?1'%’(31214 Z'6.9. 8.6 Hz, 1H): M5 (ES) mz 473
(M++1) acrr@oéa‘ﬁ#’es’, ’J@ﬂolmmﬁb?ﬂats, Ipyrid[4,3,2-de] quinazoline-10,13(9H, 15H)-dione
(9S)-9-ethyl - 9 hydroxy 2- met hoxy-1| - (3-nmethyl butyl)-1H, 12H

ﬂyrlgnH)o[ 3| bﬁ;: hi's orrpoundagé/?élgr epa(?gd fr%%]‘i?][%é& @gd@]-ﬁﬁi %%{%we 10,1309
met hy 11®ut232%(m, 88),Cndt=-he3 Ha, 22); 52€(sa218), 658 RE T erl@ndy, Bips@eddd =21 and
Lot et s 1A e RIEARONE QG5 B, B3 SREEH, AERUAIUR s those ©f

(9S) 9 a&&,éﬂy méd&yl—&%ﬁé&tmﬂyl),lm(ﬁsoraﬂmammf*yu); 1H, 12H
pyrano[ 3",4":6", 7' Jindolizino[l",2":6, 5] pyrido[4,3,2-de]

~quinazol i 1y 193(1 1_’95@‘11- NUR (270 WHz) S (CDC13) 0.96 (t, j =7.4
Hz, 3H) (]ipfgsil dthy @qupuﬂi 211), 1. 72 84 (m 111),

z» m
©2.07-2. 3P Olér%‘) ] ]@gﬂlum% @n@bﬁldﬁ% 3g1delquingzpline- 1), BESH 45H)-dinge Ny 2006
15 'H NMR (270MHz) & (DM.SQ-dG)'O.8-7 (t, ] =7.3 Hz, 3H), 1.39 (t, ] = 7.3 Hz, 3H),
1.81-1.90 (m, 2H), 3.94-4.02 (m, 2H), 5.33 (s, 2H), 5.41 (s, 2H), 6.46 (s, 1H), 6.99 (4, ] =
7.6 Hz, 1H), 7.19 (s, 1H), 7.47 (d, ] = 7.6 Hz, 1H), 7.63 (t, ] = 7.6 Hz, 1H), 7.82 (s, 1H); MS
(ES) m/z 417 (M*+1).

20 Example 2.17

Preparation of (95)-9-ethyl-9-hydroxy-1-[2-(4-methoxyphenyl)ethyl]-1H,12H-
pyrano[3”,4”:6,7"]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),




WO 03/ 045952 -86 PCT/ EP02/ 13216

=17. 2Hz, | H), 5. 66(d, J=17. 2Hz, 1H), 7. 03(dd, J=1. 3, 8. 6Hz, 1H), 7. 3AMay 20 7 52

(dd, j =1.3, 8.6 Hz, 1H), 7.64 (dd, J = 7.6, 8.6 Hz. 1H) l\/B(ES)rﬂzSSl
(M++1) . ) - 9- et hyl 9- hydr oxy- 2- nmet hoxy- | - ( 3- n'eth but )-1H, 12H

pyr ano Yé%lﬂ&gg 7']indolizino [ 1',2 :86, 5] pyrido [%¢ é]

qui nazol i ne- 10, 13(9H 15H) - di one 5 H I\M? 270MHz) 8 (DIVISO4) 0.87 (t, | =
7.3 Hz, 3H), 0.99 (d, | = 6.3 Hz, 6H).°%1.54-1.91 (m 5H), 3.95-4.07 (m

5H), 5.41 g4 7 21 (s,
111), 7 42 dzw17§H§’QH()S(5 EQ mﬁé:; (%‘qgg j'%I"_ﬁ3811 4;{) J,%Z(dg J]'Hiy NG
(ES) @L(lﬁﬂ:%s (ddd 5891 e 2 &E@@aﬂaﬁﬁs t).

(99) -2, 9 di et hyl - 9- hydroxy-1 - (3-net hyl butyl ) - 1H 12H

pyr ano[ 3" (8 (96)- 9&115’1'%9&!‘[’2?"1‘@-14-&&?0@?@@] H,B2R- de]

o~ am no- 7 HV OISt e o7 nlp el A e i TSP RIS Eampl o

5.21 and tri et hyl 15 orthoprop| onat e accordl ng to a manner anal ogous to

 those of ExanfH 8IMR (27DMEzND (BMSPsdeY 0.88 (1P BB )R ).77-185 (m, 2H), 3.04
E g"s? ot ?#7? Y5ty 912-1? r??%r(é’ sen), ok (IR B s AT 5D 8 G, .80 (4,
(1.2 6, 5Fp8,&HuaH4,®7zddd]=qm A, 1HR-710, (3, 3L94, zlsatﬂ)ma; OFR, 215, MR (270 Mz)

8 () @1&’%56’%@ o G g sdidh 6 b B e sgShugsad s £15
2.71 (q, [MED, 4 Hz, 3.92-3.98 (m 2H), 5.28 (s, 2H), 5.39 (d, | =
17.2 Hz, 1H), 5.66 (d j_: 17.2 Hz, 1H), 7.10 (s, 1H), 7.14 (dd, j = 1.3,
7.3 Hzg 111), 7.58 (dd, j = 1.3, 8.3 Hz, 1H), 7.67 (dd, j = 7.3, 8.3 Hz,
(151)8) QBQ(ES)thmIZ 822 ((jMHl)I gg) |)-1H, 12H 25
ie r ox -1 H,

pyrano[ 3", 4" 6y 7' ]|%d0||¥|no[1 ?B§r|d0[4 3, 2-de] qui nazol i ne-10, 13(9
H, 15 done H NVR (270MHz j =7.1 Hz, 3 1.01(d, |

G.ED Hzl 6H) Premra@anef 981113:2 w—éhl ph )ethxl]-asethylamimryamum ;Dz 2. 75Em J

. 8

IR 7 i G i G e L i ST
£ 1 MR ;)ounrr& was 4p§Zpa.{'e%+ ﬁron)l (208)~ 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[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 (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




30 30 May 2006 WD 03/045952 PCT/ EP02/ 13216 -87 Exanple 2. ggl\fr SRk ation of
(9RS) - 9- et hyl - 9- hydr oxy- 4- met hyl - | - pentyl - 1H, 12H ay 2006
pyrano[3",4":6',7']indolizino[1,2" :6,5]pyrido[4,3,2- de]qU|nazoI|ne-10,13(9
H, 15H) - digangssdhy s conpound was prepared from (20RS) - T&g&% %0 nmet hyl -
(pentyl am no) canpt ot heci n 20- acetate of Reference Ex& 5 accordi ng to
a manner anal ogous to those of Examplg 2.1 in two steps via conpound (a).
(a) (9RS)-9-acetoxy-9-ethyl-4-nethyl-I-pentyl-I1H, 12H

pyrano[ 3", 4":6", 7' ]indolizino[1l", 2E3353 myido[ 4, 3, 2-de]

qui nazol i ne- 10 13(9H 15H) - di one (270 MHz) 8 (CDC13) 0.85-1.00 (m

6H) L. 30- 1. Sopicfiirgfis) of(éS).gji tﬂqu%Z[%((m uo}%ﬁ%@ngﬂ@%g;&gzxdy A, 2 45 (s,
%

3. 82
5 65 (d (3’!4’594[73”24”%7’]1!!1191121117)115,2’ 8lpydd[4,3,2-dequinazotine-10,13(%6 1 §H)- dlpne: 8 7 He,
1H), 60 j = 8.7 Hz, iH; M5 (ES) mz 515 (M++1). (b)
(9RS) - 9 et hyl Mhmpmmﬁﬁfpm&ﬁbnﬂemw@aﬂeﬁwﬁ-gbs - de]

|
qﬁlrﬁggg) i AaS ﬁog’hi%%}‘sﬁ%ﬁﬁl no%‘éh‘icﬁ’%g—l“ﬁk% E@.m(pfg\,’g@aggydigg%_o_ 95
(m 6H), mﬂﬁméraéﬁlogmstdﬂﬂosedﬂ'ﬁﬁnﬂegiimfvmstébb")mcaméSuﬁcﬁ(a 3H), 3.80-3.95 (m
2H), 5.27 (s, 2H), 5.40 (s, 2H 47 (s, 1H) . iH), 7.41 (d, j =

8.7tz 1y éxﬁ-ﬁ&efdiy oty (4 (Hhnodobhenyfedif) 124 - VB (ES) niz 473

(MH+1) . reparati

(9S)-9-et RW%L”% ﬁﬁbﬂdohPQOHy%iﬁsﬁlgmdﬂA 3,2l gtritiazoline-10,13(9H,15H)-dione

pyrano[ 3",4":6',7"]indolizino[l"',2":6,5]pyrido[4,3,2-de]quinazoline-10,13(9

H, 15H) - di 0

hydrE')x eL ﬁSFa?PNn g))ﬁ’ﬂ%aa”%mﬁot SYCBCY oA 16 02 40Ty a5t 990 S

accord {6 Hz. 2 Wéﬂ‘aﬁﬁﬂ%@%@d&tﬁ@%ﬂ,ﬁmm 12-1)156&1(&,%9 steps vi a
d d

oyt anol 3" 31 B {0 HERESY ?}?’@ Lol st é%f%%% i he- 10, 13(o

H, 15H) - d.éﬁé‘%ﬂm ﬁ@)mzﬁ Med13) 0.97 (t, j = 7.6 Hz, 3H), 2.02-2.30

(m 6H), 3.94-4.05
(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]quinazoline-10,13(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, ] =




(m 4H), 5.21 (s, 2H), 5.35 (d, j = 17.2 H, 1H, 5.63 (d, ,} 5@@5%
1H), 7.02-7.09 (m 30 2H), 7.44 (s, IH), 7.50-7.65 (m 2H): Méy( mz 475
(M++1). 30 May 2006 WD 03/ 045952 PCT/ EP02/ 13216 -88 (b)

(99) - 9-wolaybesSszhydr oxy- 1- (2- hydr oxyet hyl)-1H, 12H PCT/EPO2/13216

pyrano[ 3",4":6"',7"]indolizino[l",2" :6,5]pyrido[4,3,2- 8 lqu nazol i ne-10, 13(9

H, 15H) - di one ' H NVR (270MHz) S(DIVBOQ@) 0.86 (t, j = 7.3 Hz, 3H),

0 1.74-1.92 (m 2H), 3.70- 3.81 (m 2H), 3.97-4.06 (m 2H), 5.24 (t, j] =5.3
Hz, 1H), 5.3Hz(13]), 0§ 715,(451.6151%763%%,]&.14598(6&—&, 18), i (ddjersedHs4 =1.0, 7.4

FE, 1 dd, j =1.0, 8.6 Hz, 1H), 7.64 (dd, j = 7.4,
H) lf_ﬁlﬂ'%d%)%u’]ﬁ%f“ﬁkfs (ES) mz 433 (I\/Hr+1) H)Exarrpl e (2 27 JPrepar ation

of (98) 9. t@% - droxyet |)-2-nmethyl -1H, 12H 10

pyr ano[ 3" (bi FRP?‘P‘ Jpth Yﬂ951} ebmethyl-2HdekHy ui nazol i ne- 10, 13( 9

H, 15H) - di p;&auo[a’wsegqma@uﬂﬂow 6BIeabas,I- aam&%&ﬁhe.lﬁugg}mﬂi Mt

hydr oxyet hyl am no) canpt ot heci n 20- acet at @ of Ref erence anple 5.23 and

D P o o EISRETE EaRS SRS 04 TS e 00N A 05, O B! €
(99)- 9[gcﬂ{pwz&:I_]&Eh:ﬂ'Hd,ij;:’)WQ’d;@H)’@tlbYd) =708, l@;q*% 515111(& H=1m 10, 13(9H, 1
pyr ano i.no ui na |ne

5H) - di one“ﬁ??ﬁﬁ %féﬂg%@ %ééﬁclﬂ 5@%?7%20(@:55&2757(61%9 7.6:5.73 @m.06. 2. 30

(m 5H), ZHBSMS(BES) mHEps (M0 4. 01 (m 2H), 4.12-4.21 (m 2H), 5.23-5.31 (m
3H), 5.36 (d, | = 17.0 Mz, iH, 5.63 (d, J =17.0 Hz, 1H), 7.07 (dd, ]
=1.3, 7.3 Hz, 1H), 7.10 (s, 11-1), 7.54-7.67 (m 2H): 20 M5 (ES) m z 489
(Mt+1). (b) (98) 9- et hyl - 9- hydr oxy- | - (2- hydr oxyet hyl ) - 2- et hyl - 1H, 12H
pyranQ[3",4": 6", 7' ]indolizino[l rido

[ 4,3, Bde] qui nazol i ne- 10, 13( 9H, 15?:5314151%2@ H NVMR (270MHz) S (DVBO- d6) 0. 87
(t, J =7.3 H, 3H), 1.74-1.94 (m 2H), 2.80 (s, 3H), 3.68-3.82 (m 2H),
4 04 4 18 (m 2HPrepaxafion of (95)39-ethi- mh#&oxyﬂﬂl-nﬁth&&tm) 1ZHH- 5. 41 (s, 25

iy 0 %v%%sﬁ e, 9]3301@%((1’ ’65 @[%39@%;@@0%1&%&4% %%é%fajg (dd,

(N%+1)
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).




30 May 2006 WO 03/ 045952 PCT/ EP02/ 13216 -89 Exanple 2.28 %g}i)arz%tol on of
(9S)-9-ethyl -9-hydroxy-2-nethyl-1-pentyl-1H, 12H pyrano

[3",4":6"',7 ' ]indolizino[l,6 2" :6,5]pyrido[4,3,2-dejquinazoline-10,13(9H, 15H)
- di one Jhiggnsaepround was prepared from (20S)- PCT/EPO2/13216

9-am no-7- (pentyl am no) canptot hecin 5 20-acetate of qaerence Exanpl e 5. 14
and trinmethyl orthoacetate according-tgg_a manner anal ogous to those of
Exanple 2.1 in tw steps via conpound (a). (a)

(9S) - 9- acet oxy- 9- et hyl - 2- net hyl - | -Baplel2:2kH, 12H pyrano

[3",4":6",7 jindolizino[
1,2:6,5 Ao NMVR (270MHz) 8
(CDC13) o] Bﬁ”uf’* n%?HZE}‘ 14 %8&5’932?)%%1% ﬂ' 30- (10 1. 525

(m 4H), Py@sel3 ,eJQG Zﬂm@hpnob’ %, ApBlof zszﬂqmz@zcﬁme(w,lséﬁ).lsm -diene(s, 3H),
3.79-4.01 (m 2H), 5.24 (brs, 2H), 5.39 and 5.66 (q, | = 17.2 Hz, 1H x 2),
7.04-7.12 ( mThi$Yompou8 wasprepaktd fronk (205)-70-drhinoI-(323) ; M5 (ES) nmz 515

M++1 et hyl - - | rano

Es 4) 6(8%“"(“?3’@&‘658 ?écafw&o%zm%é %T%E?P%%J ‘f‘*’@%@é’lé]s-jzaa' ©de- 10, 13
(9H 15H) - mammaﬂeﬂogddsw\ﬂo(ezfﬁweﬁl o GtegbYia Corfifounld,(a)) = 7.3 Hz, 3H),

0.91 (t, j =7.3 Hz, 311), 1.30-1.60 (m 4H),1.66-1.94 (m 4H), 2.45 (d, |

-:26Hz 9. AL H), 5.41 (brs, 2H) 6. 50
(oo Rt 3 Bss Siheinodin S dipl iR, S 41 (brs, 200, 650
111) 7 cRyIanpl3”.4 76,7 md hmp[?’,%ﬁﬁifpynﬂgkfﬁ Z—ﬂéqmﬁnn-ne,lmﬁ,lém-dmne 20
Exanpl e 2.29 Preparation of (9S)-2,9-diethyl-9-hydroxy-I-pentyl 1H 12H

3", 4" . 10, 13
P55 o AT o s ol ko5

0 o 6. A p R (eHP L At haR P20 RG] 260, 1B 665 b BLampl € 5. 14
and tri etﬂilm?rﬁdy?(@rlqﬂl Pfsa(td?]-a9§@4’z§jiﬁﬂ739 é)lﬁi?’;@rlm%ﬁ,?ﬁ?;ll\@g%? to those

of Exanple 2 Wo ‘St eps via cohpoun
(9S) - 9- ad@&@%ihﬁpﬂ)dl et hyl -1 - pentyl - 1H, 12H—

pyrano[ 3",4":6"',7"]indolizino[l, 2 : 6, 5] pyrido[ 4,3, 2- de]qU|nazoI||ne-1O,13(

QH_15H) dbbf%)lllskﬁﬁemﬂﬁﬁ%m &gﬁmmt j = 6.9 Hz, 3H), 0.96 (t,
JZH) 5 Og)_yiz‘angg}' (4%’162 2’#&1&0]127_1:?& E?gw&oﬁ Z(ée]qzlmazoﬁn -ld_%(ﬂgiH)jH}dmnel 93 (m
15 II-INMR(:Z'?()MHZ)S(CDCIs)IOZ (t,] = 7.3 Hz, 3H), L.11 (s, 5H), 1.68-1.80 (m,

2H), 1.81-1.96 (m, 2H), 3.73-3.92 (m, 3H), 5.24 (s, 2H), 5.26 (d, ] = 16.3 Hz, 1H), 5.70 (d, .
J =163 Hz, 1H), 7.10 (dd, ] = 1.8, 6.9 Hz, 1H), 7.34 (s, 1H), 7.50 (s, 1H), 7.59 (dd, f = 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, ]




30 2.71 (g, j = 7.3 Hz, 2H), 3.81-3.98 (m 2H), 5.24 (brs, égl} ?3’8 9 and
5.66 (q, j = 17.2 Hz, 30 May 2006 WD 03/ 045952 PCT/ EP02/ 13398147, 880 1 x 2),
7.1

7.10 (s, 1H), 3 (dd J =1.0 and 7.4 Hz,1H), 7.52-7.61 (m 1H), 7.67 (dd,
J = 7. h§yoRBMasssd Hz, 1H); M5 (ES) miz 529(|\/Hr+1).
(9S)-2,9-diet yI 9- hydroxy | - pentyl -1H, 12H
pyrano[3 4":6', 7' ]indolizino[1",62":6,glp yrldo

[ 4, 3, 2- de] qui nazol i ne- 10, 13( 9H, 15H) d| one 5 "H NWR (270MHz) S (DMSO- d6)

gg? (1t481—1727H§1H} ssg;dh,]&ﬁzl}&tl 763(@ -1'123 8%11!)12,1 iﬁilﬁ@ﬁﬁ(?ésr@ ‘;’H) B
5, 24 5, 42@‘521"3335%%9{)(8 (5% 3@@2( )sMsﬁi(i))m/Zé @@*’31 (m 1H) 7.19

(d, , 7.41-7.49 (m 1H), 7.58-7.69 (m 1H); INS (FAB) niz
487 ( M +1)(b) (2@) m —hYCBOQGZ-Bredmy-d{(Bmﬂtyllbl(tﬂB)Hazﬂ- hyl

9- hydr ox = b Vb, . . .

yrgno[ 3 P Z‘aﬂgﬁ 4 ?@?@%‘L‘ @Hﬁ%’%ﬂ%ﬁ 1 Arlguingzoling 10,1 3L I dione . 10, 13(9
H, 15H) - di one Th| s conmpound was prepared from (20S)-

9- ani Nk 7- ( pe il YME2ASMEEhS (VB alsh0-82(0, Jarkd He.SH 0.8 (kT e 63diEsHNpl e 5. 14

and 1 ey Byl AN YLD RCSAT ARg. 4 B RN, 6 hYaRIA IO those of

( bl’CTJEPﬂZI 13216

Exanpl e 2

( 98) 9- ac éHM;E-ws, éﬂhﬂml(dqbd rit 30, 85 Hia, b 1762 IEM?H? 6, 8.6 Hz, 1H); MS (ES)

pyrano[ 3" w4, 8%( yndollzmo[l ,2' 1 6,5] pyrido[ 4,3, 2-de]

© qui nazol i ne-1 Msf H 1 SH) - di one ' H NMR (270Mz) S (CDCL3) 0.89-1.01 (m
6H), 1.11 (t, j = 7.4 Hz, 3H), 1.28-1.57 (m 4H), 1.65-1.80 (m 2H), 1.86
(heat. J = 7.4 Hz, 2H), 2.03-2.36 (m 2H), 2.21 (s, 3H), 20 2.64 (t, J =
7.4 Hz, 211), 3.96 (t, J =7.9 Hz, 2H), 5.24 (brs, 2H), 5.39 and 5.66 (q, |

= 17.20Hz, 1H x 2), 7.10 (s, 1H), Exardgle2dd, | = 1.2 and 7.4 Hz, 1H),
7.52-7.61 (m 111), 7.66 (t, |j = 74Hz 111) M5 (ES) mz 543 (Mr+1). (b)
(99)-9- ethyl 9-h meiunbf smsr butyl)-1H,12

pyr anof 3", ,,bi?, (p oIJ, r|d [4Y1 %tyl&elgw nazo) i nel0, 13( 9H
. 15H) - di gt )2§5 ?39@8&7{0!1“3']101( H)-diomey 0. 91
(t, ] = 7.4 Hz, 3H), 104 (t, j = 7.4 Hz, 3H),1.31-1.49 (m 4H), 1.68-1.94

(m 6H) 2. 65Fl®c?)ﬁlp€)umdﬂ#§)pre[&:ﬁ&'m¢n02m) Gmm]ﬁw (35.35 (brs, 2H), 5.42 (s,

21 1% o oyl dseOfeGilo e offre ;3@%@615%%% 7,48 (d, 3

( M++1)15 orthopropionate accordmg to 2 manner analogous to those of Example 2.1 in two steps via
compound (a).

(a) (95)-9-acetoxy-2,9-diethyl-1-(3-methylbutyl)-1H, 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




30 May 2006 WD 03/045952 PCT/ EP02/ 13216 -91 Exanple 3.1 Pr gB%ati’O% of

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

pyrano[ 3", 4": 6" 7' ]indolizino[1"2':6,5]pyrido[4,3,2-de]

qui naz 13(9H, 15H) - di one The preparation method comprises of the

fol l owoﬁb%?m%%gt eps via conpound (a). 5 (a) PCT/EP02/15216

(9S) - 9- acet oxy- 2- acet osynet hyl - 9- et hyl 7I_- pentyl - 1H, 12H-

pyrano[ 3", 4":6' 7" jindolizino[1'2':6, 5]pyrido[4,3,2-de] qui nazol i ne-10, 13(9H,
15H)-dione . To a solution of (205 PE@?BO 7- (pent yl am no) canpt ot heci n

20- acetate hydrochl oride (1.61 ng, 307 mmol) of Reference Exarrpl e 5.14 in

dry dichl ororret h 120 ath de

acet oxyacet yl ﬁ“a ﬂf@kh)'% t’i‘%ﬂ;g@’ Jé%’ﬁﬁ’@b?ﬁé?%ﬁ?ﬁd (1.07 nl)
successi Velysano Bf’ u’éﬁ’ Z’]Ihﬁdo&dﬁbtli‘,m’fﬁ 5ipyrédofd, X, 2-dejuiragolivker 105G (OH, I6H)ativne
terrperature and stirred for overnight. Water (50 nil) was added and the

m xture ﬁ&%&ﬁdw% &‘1‘:9.%%@@35‘39“ rm%%g@ xgbt!h%;l .7.The di chl or onet hane

| ayer was vvas dried over ncent rat ed under
reduced plslamino)raraptgthesin A ngetate of Rfrsencef ¢ §.22 agforsljngto P appmner

chr omat oggﬁg@ I t to give pure 15 product
(1.72g, 989%. u‘t%Nthi\/’&I;e@%lzlo Z?P%t(%mgnfmﬁ&@ = 7.3 Hz, 3H), 0.97 (t,

| = 7.5 F 4 2H), 2.08-2.30 2H)
222 (s, g@(@?su%‘?”%f%ym?@étpmvplﬁl?ﬁg H IZ_DH) '5.04 (s, (23) ?26
(5. 20, ByraBo[§as, Al Hipy.lof-delqiesclie X0 B (OFI ) kel 3 (.
111), 7.19 (dd, J = 2.0 and 6.6 Hz, 111), 7.63-7.73 (m 2H: MS (ES) nlz 20

o) R S L Ty ot

qui nazml i mﬁ;,zm-]z%%t H)Ip46i(9BH), B24t, § el7\3 g 0HYf5.21 (s, 2H), 5.38 (d, ] = 17.2

ég rsénfi[ SC?%%%‘#W ﬁ/gﬁ%b%) Zo%hé'i”p%rﬁ? @oﬁy% 5%?6’112 F%? Hedthe% o0, 13( 9, 1
5H) - di one(d,258(7&& b¥); MS (BYminsls) (M ai)ret hanol (3 m) cool ed in an ice-bath
was added anhydrous hydrazi ne (100 pl) and the m xture was stirred for 2

hr. at rogyy ‘ﬁ?;mg& IPLnn g pghl oric acid solution (5 m) was

added dropvmseto aC|d|f he react m xture, and
pyrano[3”,4™:6° 7’]111&0 o[1’,2" 6,5]pyr1do[4,3,2-de]qmnazohne—lO,lS(9H,15H) ~-dione

15 'H NMR (270MHz) 8 (DMSO-ds) 0.86-0.95 (m, 6H), 1.29-1.43 (m, 4H), 1.65-1.93
(m, 4H), 2.28 (s, 3H), 3.80-3.95 (m, 2H), 5.27 (s, 2H), 5.40 (s, 2F), 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).




the m xture was stirred for 1 hr. at roomtenperature. The %%OQ
extracted with dichloronethane (50 m) and the dichl orome? 9er was
washed with brine, dried over 30 MgpSO4 and evaporated. The resi due was

purifi L,um chronat ogr aphy (di chl or omet hane/ han = 25/1) to
gi ve pﬁ‘?e%r ogguct (19 ny, 65%. 30 May 2006 WO 03/ oé@%&”ﬂfzmz/ 13216 -92

1H NVR (400 MHz) S (DMBO-d6) 0.87 (tggd = 7.6 Hz, 3H), 0.90 (t, j = 6.9 Hz,
3H), 1.32-1.45 (m 4H), 174190(m 4H) 4Q4(m 2H), 4.43 (d, | = 5.6
Hz, 2H) @W)(%eﬂl;alﬂ)hydr&yéllmgdr&wth j = 5.6 H; 5%H) de.go_(i,o

a8 6 Wgﬂ‘ilﬁi G 7gipd eﬁepolﬂ o5 foride @-ée]wmamhpe«%(easp
489( M++1) . Exanpl e 3.2 Preparation of
(95) - 9- et hy|"HNMRARTOMEHE)- SISO oYL, L:v(ﬁﬂﬂ@myiﬁpmmw

1'2':6, 5 d | 10, 13
P Toby 34 v 6 @@Sﬁ&m 12 5 B s 13 60 (B st '7”?2-
ot ) bprify Pahidib) < g otesYy. s ake (@1 B8 SEUBARPIR, B 12

i A R AR e i o s

(9S) - 9- acet oxy- 2- acet oxynet hyl - 9-et hyl -1 - (2- net hyl propyl ) - 1H, 12K
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 15 1H NUR (270 MHz) S (CDC13)
0.96 (t, j =7.4 Hz, 3H), 1.05 (Ehamiple2.47 3 Hz, 6H), 2.01 (m1H), 2.06-2.31
(m 2H), 2.21 (s, 3H), 2.24 (s, 3H, 3.70 (m 2H), 4.66 (s, 2H), 5.08-5.18

2 53 d H 4 1 7.22
(it J:) 2. 3ty af (Gofo By SHhenod Sk grobr iy Sl el , S50 (Mt
(b) K srmﬂef%ﬁ 657 ligdntising [ 1 2t/5lppridais el duinadolims: HIOIQRSH)-dibh 12H 20
pyrano[ 3",4":6" 7' ]indolizino[1l 2':6,5]pyrido[4,3,2-de] qui nazol i ne-10, 13(9H,

15H) d| one Thisl cotvdund #Rs he@frﬁﬂ\@t@)dﬁl ?-(;gt j = 7.1 Hz, 3H), (() 94 (m
' 5.75 (t, | =

‘?ﬁ%%’%“’fﬁgz"(‘@miﬂ?&e?ﬂ g8racetate OﬁRei‘eremcg El)mnplqﬂ)'ﬁ aﬂm@sfl 7.54
E (lg/l++j1) _Oﬂh&dﬂte alddyding toSndilr alalogods 18 tRI3E o fEAmile 2. Lih o steﬁﬁm{ ES) 'z 475
compound (a).

15 (a) (98)~9-aoetoxy-9—ethyl—1-(2»hydroxyeﬂ1yi)-2—methyl—1H,12H—
pyranof ”,4”:6’,7’]indolizino[1’,2’:6,5]pyrido[4,3,2—de]quinazo]ine—10,13(9H,15H)-dione

"H NMR (270 MHz)  (CDCl;) 0.96 (t, J = 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).




30 May 2006 WO 03/045952 PCT/ EPO2/ 13216 -93 Exanple 33 Pra8$%mj0
(98)-9-ethy|-9-hydroxy-2-hydroxynethyI-I (3-net hyl butyl) ggrano
[3",4":6"7"]indolizino [ 1'2':6,5]pyrido [4, 3, 2-de] quinazoline-10,13
(9H, 15K ,Thi s conpound was prepared from (209) mno-7-(3 5
nethylbutyﬁgﬁf%o)canptothe0|n 20- acet ate of Referench§§§389§65 21
according to a nanner anal ogous to t@gse of Exanple 3.1 in two steps via
conmpound (a). (a)

(9S)-9- acetoxy 2- acet oxynet hyl - qﬁg* 3- et hyl butyl ) - 1H, 12H pyr ano
[3",4":6" T indolizino [ 1'2':6 %yrl o [4,3, 2 de] quinazoline-10, 13

EgH ] SEDGdIGOQE éﬂ:ﬁp“:"lﬁ"é@?%wf*ﬁyiﬁ o Bt LR 51 (o by

2.22 B’ A%61\B L B% 4138-(14 5H)-d 5.28
g, P ]

7.18 (dd, j 573
(|v+++1§ (bé (95) et hyI- 1 %d(;%e;/m %’%%‘r?é eﬁ‘ﬁ“"(@@ aiﬁﬁ%tyl) i H, 12H
32 E@m%q

pyrano J >-geetage of gcording to a manner

! e ¢ Ein S (DVMBO-4) 0.87 (t, | =
9UI3ni|§O I?,mﬂo"gguslt%(t%‘4 J’%mgl w"ﬁ’%‘%’z’l 8 (m (5H) b (m (2H),J

442d j =5.6 Hz, 1H), 6.49 :

( 021(?)33‘5 é“%f”%%?ﬁ'?n%“‘ﬁé“P"{‘g}l 1“?”3%13 111), 7.50 (dd,H)j = 1.0(3
and 8 6 pirand[Bi),4”:¢,70fndolidno[’,226,6]rialo [k, mﬁe]qmmfolﬁmm(eﬂa)mﬂdaon@sg
(M++1). 20 Exanple 3.4 Preparation of

|(03 rséncz)[ gp l i !g@gﬁx@ﬁé@@ﬂ%ﬂgﬁ%p@ﬁ@%@ E%?%)Jﬁﬁlﬁ‘%éﬁme%%o, 13(9H, 1
SH% : d: lgﬂtel 56r¢m,safbpnﬁﬁ;uam(mmi)m w@aesean;fmm QQ(eAfSH), 94915, 319}, 3:703, 0121 o

Chi of oncelbRr AR PR 35S el 5% (1o T 372 HimHha 2 04 ot 1h) A hiSe of
Exanpl e 31H), F524% (st 2ii)% M8 (£S) momis @id+{a) . (a)

(9S) - 9- acet oxy- 2-chl oronet hyl -9-et hyl -1 - ( 3- rret hyI butyl)-1H, 12H

“pyrano[ 3" M(QSg—QYeﬂ]q*I@ to&y-DOhethl-1- F?ﬁ%ﬂ%& , 2- de]

. qui nazoline-1 di one M—Iz) S (CDCI3) 0.96 (t, j =7.4
Hz, 3H), Dyrew %’34”@ 7’&11@0 m{dl’,Z&ﬂﬁ]pynng?: 2-de]quinazoline-10,13(9H,15H)-dione’
15 'H NMR (270MHz) 8 (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, J = 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,




30 (m 2H), 1.89 (m 1H), 2.06-2.63 (m 2H), 2.21 (s, 3H), 4&/%2%% 2H) ,
4.44 (s, 211), 5.27 (s, 30 May 2006 WO 03/ 045952 PCT/ EP02/ 1% Y94

2H), 5. 39(d, J=17. 2Hz, 1H), 5. 66(d, J=17. 211, 1H), 7. 10(s, 1H), 7. 17(dd, J=2. 0Oand

6.6 Hz, 64-7.73 (m 2H); M5 (ES) mlz 549 (M+

(95)-2-‘?:’%:6%?43%& nyl- - ethyl - 9 hydr oxy. | - (3. et hy| but%x‘%’S’Eﬁ("ge‘Yéﬁ

pyrano[ 3",4":6' 7' ]indolizino[ 1 2':6, R)pyrido[ 4, 3, 2-de] qui nazol i ne- 10, 13(9H,
15H)-dione "H NWVR (270 MHz) S (DVMSO-d6) 0.87 (t, j = 7.4 Hz, 3H),1.01(d, |
= 5.9 Hz, 18H2), 7.10 GuUH), BB (dd) ] St and7 8= 1A), 25D-7.64 ASIK)57.62(dd, T 5741 (s,

8 e g, T e s e e (s

m z 507 (Mt+1). 10 Exanple 4 Preparation of
(99) - 2- arrﬂﬁd t23rfiethyk9-hydrogy-kypdriykiH12Bent y| - 1H, 12H pyrano [ 3",4":6' 7']

dol 24, di
![II:]I 19I :ngr gg%%?(?{'g ‘édg‘ﬂ’ﬁlﬁ%%a%{#’w fﬁdaﬂggm@&g?g%ﬁ?ﬁ%#@% ovml_?19 !tﬁpge

d d
TP AR 65 %@ﬁs?ﬁ%@(m%mmwﬁ&mm&mn-@%Hmmm 12H
pyrano[ 3" 1%91@9(::1]3}@9‘1?%1-71'49?&1122;} 1@7-5]92% ﬁs@a% @@5 10, 13(9H,

15H) - di one solution S ent to écin
20- acet at S24AdaBAlob #2ibry 88 O(brsman@p; 701 (xneﬁ@s &ASEL Bxdithie 5. 14 in

dry dichl 150
dlrYsob?op%@?ﬁi?g%qﬁéiﬁ%g@f\@agﬁldﬂgpﬁlml\lsqg@ggﬂune E ngpyrl (rzlr?)ne (15 ng) at

roomtenperature. The m xture was heated to reflux for 15 hr. in an oil
bath. After cooling to roomtenperature, |IN aqueous hydrochloric add (2
m) was added to the reaction m xture and extracted w th dichl oronet hane
(20 m1P. The dichl oronethane | ayBramile2dshed with brine, dried over MySO4
and concentrated under reduced pressure. The obtaining residue was

purified by col umpmueﬂaf(@gwmﬁ 9-ﬁy&bﬂf31-p&§§ f)ﬁ) prml,mm. (56 ny, 89% "H

NI\/R ( 400 ) t
m%o@ﬁ%%d%ﬁg 2 Stlyias @éﬁa@mﬁo@w w&&id%@@wne m 2,
221(S 311), t, ] = 6.9 Hz, 2H), 4.33 (d, | 4.3 Hz, 5. 27
(s, 5. 3§h(5¢03qP0&n<31Wasznr¢m;edlﬂd):; (29855 -afrino-J- (pentylammo)campto&eqn
- 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).




17.2 Hz, 1H), 5.98 (brs,1H), 7.18 (dd, j = 1.3 and 7.3 Hz é%g 0 (s,
1H), 7.60-7.71 (m 30 2H): MB (ES) mz 630 (Mr+1). 30 May3 Z\%g

03/ 0459 02/ 13216 -95 (b)

(9S) - 2- (ﬁfo??ﬁyo%car bonyl ani no) et hyl - 9- et hyl - 9- hydr o R T{EPRFFRN| - 1H, 12H
pyrano [3",4":6'7"] indolizino [ 1'2':& 5]pyrido [4, 3,2-de]

qui nazol i ne- 10, 13 (9H 15H)-dione To a sol ution of
(98)-9-acetoxy-2-(t-butoxycarbonyl %qut hyl - 9- et hyl -1 - pentyl -

1H, 12H pyrano [3",4":6'7'] indolizino[l 2':6,5]pyrido[4,3,2-de] quinazoline

5 10, 13(9H, 15 n_nmeth ooled in an
i ce-bath was Hh% T ﬁgﬁ(ﬁégﬁgg?ﬂ%ggzz%%’g ﬁp&'@'ﬂﬂl@ﬁn‘ﬁiﬁi was stirred
for 1 hr. BYraRei3id ¢ Elin laim[Ez’ Gﬁipmimt[é,mewlqn;umiaumm@mmm diadeut i on
(0.3 nl) was added dropvm se to the reaction mxture with cooling in an

i ce-bat h, andThépreparxtiot 18eth6® corhprisbLF the¥bllowilg twolkeps 92 Thm B&mﬁflt ure. The

m xture was concentrated under reduced pressure The resitue was 10

purifie L 2 e/ met hanol = 25/1) to give
bure  pro ﬁ%‘?%%?@tﬁz‘é%%&%%ﬂﬂw PR ERDCTS) 003 (1. 9 % 73"t
3H), 1. 00 Pyxano lizig) 2’ @5]@ﬁadcﬂ[tiﬁﬂ-c(eﬂqmﬁz&hnell(ElﬁB(QH,lSH]-Blw:z& 66-1. 90
(m 2H), 3.75 (m 2H), 3.96 (brs,1H), 4.27 (brd, 2H)

5.14(s, 2H), 5. Wﬁ@luﬁh@f%)%? g&lﬁmﬁﬁ ﬂn‘}s@e@%sﬂr%é@eé?g&mg%d Z];)

15 7.3 Hz 1
(9S) - 2- antt H) ibé@&;ﬂ(’? M?})mf B&fytence;‘iéwp mnld_mdpblpm
[3",4":6 mpnﬂhmbledmmme-sathew&dmedaﬂ[oﬂy&e@cﬂﬁhgytmmdnae 10, 13(9H, 15H) -d

t
I(gg)e 2I (- ?%ﬁ?&@%ﬁi g?w?‘ll?&}‘ﬂ:é%sﬁ’w @ﬁeéﬂrﬁﬂdd@onyfémmawmedm 12H 20
pyr ano[ 3" o401l ‘tetnfjerataheland stireddlfoLov InlPwis SRbSI@E Blithe- 10, 13(9H,

15H) - d|o edlntrlfluoroacetlc add (1 m)
and ni xture msr%m&rtgaaﬁorpmeﬂ%n%ﬁaoa@ i‘g ropsthang layer wasavashed withon  was
concent r abrix, dmd@werngBﬂ;eﬂdmmu’tai@méueHB&dr peSHirk. I TH obREiAkRsid@S purified
by revers C C Iurm chro ogr aphy to bt ain ure, product (27
my, 809% . ﬁaf%ﬁﬂﬁfd,w @K@t@eﬁwﬁg exajﬂe = 8o BYCPYE) . 0. 92
(t, ] 15 Gorbdidz (1.72)98%).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),

"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%).




6.51(brs,1H), 7.08 (d, j = 7.6 H7, 1H), 7.21 (s, 1H) 756 6}{%{2—83 Hz,
1H, 7.71 (dd, j = 7.6 and 8.3 Hz, 1H), 7.97 (brs, VB

488( M++1). 30 30 May 2006 WO 03/ 045952 PCT/ EPO2/ 13216 ' 96 Exampl e 5

Pr epar (9S)-9-ethyl-9- hydroxy 1-pentyl - 2- tr|fI hyl - 1H, 12H
pyr ano[a"gb%zlﬂ‘?&%52 7']indolizino[1',2":6,5]pyrido[4,3,2- ﬁﬁﬁﬁgﬁéﬁol i ne-10, 13(9
H, 15H) - di one The preparation rret hod _c@n:prl ses of the follow ng two steps
via conpound (a). 5 (a)

9S) - 9- t qu m? _OfE -
E)yr;mo[ gce4oxyH Jl%\ﬁgcﬂﬂﬁm no S@dgrdégl(g’]qr 51913645;) 01@2‘_ Ui nazo | ne- 10, 13
(9H, 15H) - di¥Bnk45 an,@lﬁ)) B74ahPHamn, ﬁio,pﬂeﬁﬁ(m,aﬁ)nbg&:(drﬂm ms&rbczm 5.86 c&dht e

hydr ochl orsigdgs 6 1% 4 pended
'h (CF300 zoqiz%ﬂ%f‘and PR 6 (o LY BFEY, FEROAE7 3 s R T 2B
concent r at*Ed eedi8-pHacE 1l 566 {dde] +dSiand 8.6/8s 1Hp MUESEméed in
aqueouss S5Q@¥gwi™)y).Et OH sol ution (50 m) and stirred under refluxing for 30
mn. After being cooled to roomtenperature, the m xture was concentrated
under reduced pressure. The residue was purified by colum chronat ography
on sil | ca gel (dichlronethane/ acetone = 7/ 1) to give pure product (109 ny,
81% . 'H NWMR (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§@nzplt7@,2(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(5 652(1% j Prephiationid (95)-bhethyRY-hydrokd 24isydrohdybethifl- 292 Taelfylprésyl)- ) 2H7 . 68- 7. 79
(ETS) 9- Et ﬁ%‘“&%ﬁ%r oxl}“‘f%ﬁ‘g‘wlﬂl%él&(”f dp[4st- E}?JﬂHW]P&I%?@H 15H)-dione

pyr ano{B ,4":6' , 7' ]indalizino[1,2':6, 5] pyrido[4, 3, 2-de] qui nazol i ne-10, 13(9
H, 15H) 0di one Dl Jusnpouag vas prepyredirom265)sShmiticofr(Bf

(9S)- aCﬁ{eﬂiﬁp Jﬁ%‘ﬁ"ﬁ‘. chnP ity 26: 2ed tki)fkkgérgﬁt%pléﬁ'ﬂ&éafwﬁg%%

[3",4":6',7 [ pyri

de] qui nazwﬁﬂl ogoNs QMW@mqﬁgeps@ammmd)(a) n MeOH (15 n) was
added anhydrous hydra2| ne (0.29 m, 9.00 mml ). After being stirred at
room t enpéa) §991%ackoky-2-acdtbxym 9mﬁywr(e- proppl)fiHpdHW t h . 10% HC

o e S S A 85 e ™™

15 'HNMR (270 MHz) & (CDCls) 0.96 (t, ] = 7.4 Hz, 3H), 105 (d, ] = 6.3 Hz, 6H), 2.01
(m, 1H), 2.06-2.31 (m, 2H), 2.21 (s, 3H), 2.24 (s, 3H), 3.70 (m, 2H), 4.66 (s, 2H), 5.08-5.18
(m, 2H), 5.39 (d, J = 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, 1H), 7.54 (d, ] = 8.6 Hz, 1H), 7.69 (dd, J = 79and86Hz, 1H);
MS (ES) m/z 475 (M'+1).

25




conbined filtrate and washi ngs were concentrated under red;%ggﬁi )P:{q%gsure,
the residue was suspended in CH2CI2 (30 m). The m xture P red and
washed with CH2Cl12. The conbined filtrate and washi ngs were concentrated

under rgdHBRskoL essure. The residue was purified by nm _chr omat ogr aphy
on silica g@%g%i chl or onet hane/ et hanol = 40/1- 30 Zgﬁf’l)ﬁ?zéwﬂfve pure

product (74.0 ng, 76% . 30 May 2006 WOpH3/ 045952 PCT/ EP02/ 13216 -97 'H NMR
(270MHz) 6 (DVMBO-d6) 0.87 (2t, j = 7.2 Hz, 3Hx 2), 1.27-1.45 (m 4H),
1.66-1.95 (m 4H), 3.88-4.03 (m 2 le3x (br, 2H), 5.42 (s, 2H), 6.58
(br,1H), 7.19-7.28 (m IH), 7.23 (s, 1IH), 7.65-7.81 (m 2H); M5 (ES) mz

(99 2- (df et Tt S o (98 S ARED Sty 2 hdrqaymstylt-( methylbyed)- 1958,

pyr ano[ 3", #yrago[37:4]6i7diidolizine] 112":6,5]pyrido[4,3,2-de]quinazoline-10,13(9H,15H)-dione

1',2':6,5] pyrido[ 4,3, 2-de] qui nazol i ne-10, 13(9H, 15H) - di one hydrochl ori de

The preparati (Fhiseidpetnd Aisprepaes fim {I98)-foodhigwi7a@- t wo steps via conpound
(a). 10 (a%u b . . )

(9S) - 9- 3c€ SW- EWFEWHWB%#%%Q-MWRE&:@E@%W% hHosserlingte a 24 pyr ano
[3",4":6", Magrenaedlogdhsto thost of Bain®leBl 1 iyt Sepd vidcopdu@la)qui nazol i ne- 10, 13
(9H, 15H) - di one (20S) - 9- am no- 7- ( 2- et hyl propyl am no) canpt ot heci n

20- acet at g | @rﬂl?xﬁ Lo 0. Oy _panpl e ce Exanple 5.12 was
suspendede(laj;w%? 9'glgﬁ%{':c I_%fgcgma an 9 gth%z @%ﬁ%‘@%@?ﬁ?%ﬂan i ce-bat h.
N NCdi | SoRTeanpl A Elndaliziooll 26,5 .mﬂo}ﬁﬁﬁ-ﬂe]quhwﬁn%g&hwﬁmﬂmdiﬁmm

chloride (20 ng, 0.12 mol) were added successively and the m xture was

stirred for 1H|Nmi(ﬁ‘70%1-llk)‘¥f’(%l§} 8@3% f@?@z,%ﬁg,rlﬂ%ffﬂg i'ﬁ:[(%,\ﬁgg 1kgen

stirred at roomtenperature reacttion xture pour ed

into i de- iy aH), 186dme k), 207 B\, BH), 32215, SHY A4 (s 138D), 38(t,dglbHe, | ayer was

hed Wi tiapbE he, ey i _ _
preseure. Z0G R Sa8 R AD, SRR - 1 Bl S T LR G AR 5 aphy
(di chl or ofEbhatelddclet bAend6.4 BizINH) 664778 (S3UH); MSAERm/ZAI3 Y 4D- a yel | ow
powder. 'H NVR (270 MHz) 6 (CDC13) 0.84 (m 6H), 0.96 (t, j = 7.4 Hz,

3H)71 613- Eé( ffgﬂ(ﬁﬁ)-9—egwﬂ=%?dr3 £ dt%g?métﬁylzﬂ-(%ﬁethﬁlﬁhtyl)zﬁgﬂzﬁ-& 6H), 3.80 (d, |
= . ] y . 3 s; y ’ , . . .
117 2k, BRI A 7 e Bho s B nbels et guimepolines L045(SHLSH) i 11

15 "H NMR (270 MHz) § (DMSO-d;) 0.87 (t, ] = 7.3 Hz, 3H), 1.00 (d, ] = 5.9 Hz, 6H),
-1.73-1.87 (m, 5H), 4.09 (m, 2H), 4.42 (d, ] = 5.6 Hz, 2H), 5.41 (s, 4H), 5.81 (t, ] = 5.6 Hz,
1H), 6.49 (s, 1H), 7.02 (dd, ] = 1.0 and 7.6 Hz, 1H), 7.20 (s, 1H), 7.50 (dd, ] = 1.0 and 8.6
Hz, 1H), 7.66 (dd, ] = 7.6 and 8.6 Hz, 1H); MS (ES) m/z 489 (M'+1).

20 ' | Example 3.4

Preparation of (95)-2-chloromethyl-9-ethyl-9-hydroxy-1-(3-methylbutyl)-1H,12H-
pyrano[3”,4”: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) 8 (CDCls) 0.96 (t, ] = 7.4 Hz, 3H), 1.06 (d, J = 6.6 Hz, 6H), 167
30 (m, 2H), 1.89 (m, 1H), 2.06-2.63 (m, 2H), 2.21 (s, 3H), 4.07 (m, 2H), 444 (5, 2H), 5.27 (s, -




2s 7.54 (dd, j = 1.0 and 8.6 Hz, 1H), 7.67 (dd, j = 7.6 an 6 1H); M5

(ES) mz 530 (Me+1). (b) 0 R1a 2066

(9S) - 2- (di et hyl ami no) - 9- et hyl - 9- hydr oxy- | - (2- met hyl propyl ) - 1H, 12H

pyr ano[wo.edindshsz, 7' 11 ndolizino [1',2':6, 5] pyrido[4, 3, 2efiebornzaie

qui nazol i ne- 10, 13(9H, 15H) -di one hydrochl oride 30 To a solution of

(9S) - 9- acet oxy- 2- (di met hyl am no) - 9- et.kylL-1-(2- met hyl propyl ) -

1H, 12H pyrano[ 3",4":6"',7']Jindolizino[1l,2":6,5]pyrido [4,3, 2-de]

?gi nazol i ma)w%glimmm%m@&mm@pﬂm@m@d ,7.@?3((%101 n=11)3()91|r& 1I5|_?j di one
.7 g, Q.43 I et ha , 4- di oxane cooled in an

| ce-bath \%/as é%%ﬁfh@é%ggiﬁ@%%#}eg?md)) The m xture was warned to

roomtenp%aktgre and stirred for 3 hr. 10% HC1 in nmet hanol was added

dr opwi se 98c%-ehlgrpmethyl-P-ethyl-Pddiexyi(F-methylbuerl b 1K RHur e was stirred at

room t errp%ﬁhw?s%zrf:s’ﬁ’}i%dmznﬁ{[i’Q’f;s,ﬂpfx@dlﬁ%?,h-?@ aﬂaﬂﬂlloh?rgﬂ?ﬁﬁ)%ﬁéesur e, the

ev ase colu

obt ai ni ng resi due was purified by erse ¢hr'omat ogr aphy

Conter 31 o4 R dSp B Db 161 By oo b e oM O

3H), 1. 791319%6 (BH) 5 88 (<5 21 83 _ 71 st ., 5.42
(s, 2H, 6.('I-'>0 (rm1)?—3@4@9%%&%88(56@)18;;17.&64}|§—EFS§|E%?H 7%@%” 11|9|)2 7.41 (d,
j = 8.3 H® &ﬂg‘?» 1%.)6% ](Qadl,HM_Sﬁd.é@I A8 ard 86 Hz, 1H).69 (&5, ] ¢ Z§pand$s 488

(Me+1) . Exymet)eMs (8s) /e pey @irf-an, of _

(9S) -9-et hyl - 9- hydroxy-1|-(3-net hyl butyl)-2(3H)-thioxo-Igl2H 15

pyrano[ 3",4":6',7"]indolizino[1l",2":6,5]pyrido[4,3,2-de]quinazoline-10,13(9
H, 15H) - di one The preparation net hod conprises of the follow ng two steps
via conpound (a). (a)

(99) - 9%acet oxy- 9- et hyl - | - ( 3- met hy| Examme4 2( 3H) - t hi oxo- 1H, 12H

pyrano[ 3",4":6',7"]indolizino[l", 2" :6,5]pyrido[4,3,2-de]quinazoline-10,13(9
H, 15H) - di one ( E@BiraBemoi (88)-F-amirometliyi-blethiy)d-hpdvogy-d peptybiHgeln 20- acet ate

hydr ochl or 3 B s v l. erence 2]. was
suspended? ?%g%[%yzd? gﬁ?@%ﬁﬁén@%@%&iﬁkﬂ%&%%%ﬁmm ne (333
pl, 1. 91 mmol ), 4-(dinmethyl am noXfffudréticB «i56 ny, 1. 27mmol ) and

1,1 -thiocarbonyl diimdazole (764 ng, 4.29 nmol) were added

The preparation method comprises of the following three steps via compounds (a) and (b).

15 (a) (95)-9-acetoxy-2-(t-butoxycarbonylamino)methyl-9-ethyl-1-pentyl-1H,12H-
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 (4, ] = 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*+1). o | -




successively and the m xture was stirred at 50C for 6 hr. ;&S@e%%tion
m xture was quenched wi th aqueous NH4CI solution and extr Ph

di chl oronet hane. The organic 25 | ayer was washed with brine, dried over
MySO4, ﬁﬂ%}ﬁ%@&ﬁor ated under reduced pressure. The residue obtained was
purified by col-um chronat ography (dichl or onet hane/ aBEVEMR13216 50/ 1) to give
t he product (257.5 ng, 72 %9 as a yells@w powder. 'H NVR (400 MHz) S
(DVBO- d6, 120C) 0.96 (t, j = 7.4 Hz, 3H), 1.05 (d, j = 6.4 Hz, 6H),
v o KRN e PN
8.4 Hz, 1Myran9l3§4 6fgindolizing(1%2’5, ﬁ@i@[ﬁﬁﬂéﬂﬂ@@h@ﬂ%&%@ﬁ)—m‘z ES) m z
533 (Mt+1). 30 May 2006 WO 03/045952 -99 PCT/ EP02/ 13216 (b)

(9S) - 9- et hyl - Be hyalntiory efl (9§)25-acetolay- L Ht+bytoxycafbdhyladnttiodmethilk-dRyH 1-pentyl-

3" 46 7' 1indal bainoll 2 o
Pr S, e iRl 2oR o 2 i utna o S kB3 delmeipragtines
(9S)-9-&cC éﬂMQHggb’?k@wnd (5¢ Big 088 yirbal) wﬁxetg@ﬁa?ﬁzﬁghico%aec]{ inl-dni&Hbat}wasanoo ;
3",4":6", 751, i i zIl no ', 2':,5 rido [4, 3,2-de ui nazol i ne-10, 1
E9H, 15H)-aﬁg‘li"}’réng’"g%@.z‘ﬁ!'r‘lﬁﬁ’{“éﬁoi@%ﬁ&%&%ﬁﬁfﬁﬁ%ﬁﬁ%‘efﬁﬂ%f% 1, 4- di oxane (3
i e G o (0 S B o bt i
t he réa(r:TP F%‘%‘%W&?‘EW&F}&O?%W%Q@’\R% W‘Eﬁwa%%ﬁ@gg}ﬁlt%gﬁﬁé‘?%ure f or g
hr. After tenfpesive, Theatlixthinei9is oRMHERE] RIRS fdubsd fraSweDIRITAIdE wat €si due vas

partitjoned. we di ¢hl oroneth and ter. The organic.layer was 10
concenk aP‘éfb‘?ﬁg a&&w&&@*&w@@gﬁ%@%ﬁ@%%%%Z%rtf)ﬂ‘féaum col um
chr omat ogpmdbst (§3tinghd3es)onet hane/ met hanol = 50/1 - 10/1) to give the crude
product, which was dissolved in dichloronethanep(30 nl) and nmethanol (6

Tebulting pr ol SMREN Sl BXCBEL 0T D B A LS EBT B R A b5 o i ve
E Bﬁ/s pOr ggunso (33, B4 (s, 1.86-180 Yia) AN pONEETH), 4.56 i, MR 4 24QBrdVeH), 8

611), 1. 75'5"(134.9 @3’%?-222&3%6‘&% ﬁ*’zg@ (‘Elé_') =31§]7(1322’ 1%'84_5-%;6%37,-09?@? 5.43 (d, J

= 16. 015Hz7.3 HEHH), 34246, (H), 73607,666m]B1); MSS(ESHn/z 880941, | = 8.0Hz, 111), 7.27
(s, 1H), 7.50 (d, j = 8.8 Hz, 1H), 7.64 (dd, j = 8.0 and 8.8 Hz, 1H), 12. 24

(s, 1H): s SantthémsR deifo-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




20 Exanple 7.2 Preparation of

(9S) -9-et hyl -9-hydroxy-1-phenet hyI -2(3H)-thioxo-I1H, 12H
pyrano[ 3", 4":6" 7' ]indolizino[1"2':6,5]pyrido[4,3,2-de]
gui naz 13(9H, 15H) - di one Thi s conmpound was prepared from (20S)-

9- am ng‘kz i %%énet hyl ami no) canpt ot heci n 20- acet at e 0?8'?@? &t e Exanple 5.5
according to a 25 manner anal ogous t@gthose of Exanple 7.1 in two steps
via conpound (a). (a)

(9S) - 9- acet oxy-9-et hyl -1 - phenet hyl -g&3est hi oxo-1H, 12H pyrano

[3",4":6" 7" ]indolizino[1l 2':6, 5]pyr|do 4,3, 2-de]

quinazol | ne- 10p 34 Skt Ao AR HAE {400 oSk RGHIm, 860 099 (1.

2. 24(s, 3HPYﬁﬂdlﬁfsd7=ﬂ’?7I]in<Bﬁzinﬂz['1)',2’56,54%01%3.2-&}@1@'25111&383(9H,15}B-d16ne8 Hz, 1H),

30 May 2006

30 5.70 (d, j = 17.3 Hz, 1H), 6.81 (dd, | 33and53Hz 10, 7.17 (s,
1H), 7.207%e a(rﬂ&onn"_aﬁhod Zor%ﬂs&u?f%h&(ﬂllo p?x%d (ajvS (ES) m'z 567
(Me+1). 30 2006 WO 03/ 045952 PCT/ EPO2 1321 100

é??ﬁng gt 9 —97%%%%%%1‘3# ' %FJ.IGL 5‘%&‘%*]'%%?41@0%9 y ég]l_t:]ui nazol i ne- 10, 13

(9H, 15H) - mrgmdi’-”,i’%’ i dolififio V236,55 W&}Mﬁ]qﬁ&a@eﬁﬂﬁ@@ﬂ,ﬁﬂ) -dioné. 4Hz,

3H),1.89 (m 2H), 3.19 (t, j = 8.2Hy, 87(m 2H) 5.36 (d, | = 16.6
CHe, 1 9 ot 6.99 (d,
J = 7H25Hz 1 42&3;9 01%%) ? pro zi% e c(e;{ife&g')d J = (
8. OHz, 1H)0327m52’1)(Q§Re erencgExample 5. ma)s suspegted (al{CFsC OKZGrI:é}@dsm 7, 11-1);

M5 (ES) oz 3. 55.2§&&Wéﬂa}xhug>&%@n€enﬁa€edlﬁd8r redithd l_{i:fe?sﬁré,){he residue was
(9S)-9-Et hyl - hi oxo- 1

“hvd -
byt andP3+sapenged thaierto P RO EX9 A slution G0 pibitirzed upderaptuing for 30
qui nazol i ﬂﬁﬁr Aﬂeﬂlﬁﬁ%'do&lé&'la I@bﬂ&énﬂ_&hﬁr@ W %ﬁ:oﬂéeﬁﬁ@t@@ gnde&om (209) -

t ot hecj n.. 20-acetate of Reference Exanpl e 5. 14

accor 0 g8 P ROAFARDE BBRPoE hed PO ATER CERaBFPAT 15 o 51 cps Vi a

conpound- théth: D83 =9711A¢6 2(3H) -t hi oxo- I H, 12H
py?gng[S (Gflthk% 76]??(?1&(;10I %ZI Jr?lg[ 1g16é<2p‘|ngpﬂidh¥t|r(l'1%9zﬁg@1%2 dt(a] |C_|?.II nalzorl ne- 10, 13(9

H %5H) HS' OE%IHWJI(‘O%Z&W&D%ES 95t5] =90%%, gH) doste, =748, stz 00 (t:
| 15 1.50 (m, 4H), 1.65-1.78 (m, 2H), 2.09-2.34 (m, 2H), 2.21 (s, 3H), 3.95 (br, 2H), 5.18 and

5.23(d, ] = 18.2 Hz, 1H x 2), 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%). |




1.58 (m 4H), 1.58-1.93 (m 2H), 2.05-2.38 (m 2H), 2.23 (g %ﬁg) ? 91-3.99
(m- 1H), 4.78- 4.88 (m 1H), 5.29-5.56 (m 2H), 5.41 and 5°881HF00p = 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- 1058%364Ms21H) . (b)

(9S)-0-ELhyl =6 hydr oxy- | - pent yl - 2( 3H) - t hi oxo- 1H, 12+ TCVEROHI3S

pyrano[ 3",4":6',7']indolizino [1',2';§q5]pyrido[4,3,2-de]

qui nazol i ne- 10, 13(9H, 15H) -di one ' H NMR (400MHz) 8 (DVMSO-d,, 120C) 0.90 (t,
b 74 3‘I=DNMQ(Qﬂ)MHz)S(Da\,{go-qs)mzsﬂzér&n}&;sﬂx&@ Ll J7 2 1 98 (m
21,6 00LF8 [ 45, BRE-AGS (23755 s 20y 30 sV 658 My, LD, 54738 3 = 76
e, 1H), (o 189, 135 (o]105, 7657 BT (B RSY by i) (M) (FAB) i z 491 (Me+i ). 30
May 2006 WO 03/045952 PCT/ EPO2/ 13216 - 101- Exanple 8.1 Preparation of
(9S)-9-et hyl -9-hydroxy-1-(3- nethylbutyl) 2-met hyl t hi o- 1H, 12H

pyrano[ 3",4":6',7"]indolizino[1l, 2" :6,5]pyrido[4,3,2-de]

qU|nazoI|ne 10 13(9H 15H) - di one The preparation nethod conprises of the
fol | owPng two steps via conmpound (

(9S)-9-acetoxy-9-ethyl-1-(3- nethylbutyl)-2-nethylthio-lH,12H pyr ano

[3", 4": 6 Preppraticio o (9502-(dintbthybimitio)ed-pihyl ebydresyal -2 thefhylpropyl- 1H, 128

qui I »1 .

(o5 -6 Ay e Sy ablasi R slmrdolsr el nynpmling 0 HPHIpH) done

pyr ano[ 3" 4 6’ 7 jindolizino[l  J#dra@hbelideri do[ 4, 3, 2- dej

qui nazol i ne- 10, 13(9H 15H)-dione (190 ng, 0.36 mmol) of Exarrpl e 7.1 (a) was

di ssol vedyy SERM
N, N-di i sgIr}ireorbrr)‘g{a?P ﬁ?/?{aépnﬁgg Efgiéﬁfﬂgu%%;&e%% rret[ﬁf/iln @5 de (222 |

3. 57 I added ce rred at 50C for 2
hr. AWgr&) ﬁéfﬁ&ﬂ@ﬂ%?@ﬁ?@? ﬁfgﬁég&’ﬁ‘f’é‘ Plr‘?%magg’?%%e obt ai ned was
purifi ed pyyanof8” 46 ,7’hhddizﬁiot[)gﬂaﬂh]pyﬁdb Q,Blzaie@f(mdzalm’-mrﬂ(ﬂm,%ﬁ)-aﬁﬁa) to give
the product (184 ngy, 94 % as a yellow powder. 15 'H NWR (270 MHiz) 8

(CDC13) 0.96 (ﬁdS?_-‘?JanﬁnJ 742- z&gﬁﬁgﬁﬂgt ecm@OGacEEte h?@ochlo&deq% 1.77 (m
2H), 1.88 ( , 4.05 (m
OH). 5. 28%%$; 0211|4}01) gfl@sfﬁrwe E}(ampl?S 22 wags suspegpde dandwcil@hloqomﬂme r&% 7.09

(200 gyt il iyt 5 f G it pholee 90 1 =

and
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-




(Mt+1). 20 (b) (9S)-9-ethyl-9-hydroxy-I-(3-nethyl butyl) 2- g@}dﬂ Ittalo 1H, 12H
pyrano [3",4":6',7"']indolizino [ 1',2':6,5] pyrido [4,3

qui nazol i ne- 10, 13(9H, 15H) - di one To a sol uti on of

(9S) - 9@% 9-ethyl -1-(3- rrethylbutyl) 2- met hyl t hi

pyrano[ 3" 4}@@%52 T]indolizino[1 6, 5] pyrido[ 4, 3, 2- gc‘]}ﬁ&ﬁ'ﬁw

qui nazol i ne 10, 13(9H, 15H) - di one (43 Oggy, 0.08 mMmol) in nmethanol (2 mM)
and 1, 4-di oxane (2 m) was added anhydrous 25 hydrazine (200 |). The

mi xt ur e wal),B{9H,13)-dibne (Bohmg,@0PB pabal) i ridkand] @ til) and Q%didRhné(hml)yret hanol

was added dr W|se t cidi e rea on mxtu e and the m xture was
stirred af® ° ‘ﬁg@ﬁ ‘{éinl iY OHEEEE AT eF¢dk duced

pressure, tbb@oxﬁbén@pefutm and 8F+Y6: yﬁslmﬁmmxﬁaﬁ%&?%mgd@ gmsefoonet haneand
oncentrat ed under reduced ssure., The

wat er. The of ?l}lclaer was %bg

r esi due m@d@@ SFACHO @J‘EW%WBE? ﬁﬁ@%mwm Hurfdteget hanol

EOégo%bog?n?ggeteahﬁd?EPo 13216 16fgb %ldﬁ%ﬁleﬁ eﬁ'w 308g/a¥t

i =7.3 P %: m% SIARRY Watereleﬁlapgl h’mylf'?)ioageféeeadea(géma 9%7 (s,

3H) 4. 06 a(szyelﬁ\bﬂ)pomﬂeﬂl (brs 4H), 6.51(brs,1H), 6.85 (dd, j = 1.0 and 7.6
1H), 7.20 (s, 111), 7.47 (dd, j = 1.0 and 8.4 Hz, 1H), 7.65 (dd, j = 7.6

?8% o ot hyl - 2T DAY PR BPARE 0I5k a8 BTy Py SHETTCE 66

pyr ano[ 3" (&, 3H),2:9p I(s;dHD,I3283l(ﬁ1[, 117518 (Gk2H)] 510 @, 81)26.9€{brs, 1H), 6.94(d, ] =

qui naz 0 T s.pre

(o5 ot ZHE 130 I A P e A P4BLad §2 B ERU S, s

2( 3H) - t hi dES)}-mt482@ pyid.ano[ 3", 4": 6", 7' Jindolizino[1',2' :6,5]pyrido[4,3,2-
de]quinazoline-10,13(9H,15FD-dione of Exanmple 7.1 (a) and et hyl iodide
according to a manner anal ogous to those of Exanple 8.1 in two steps via
conmpound (a). (a)

(98)-9-acetoxy 9- et hyl - 2-et hyl t hi og| nfthylbutyl)-lH,le-

pyrano[ 3", 4":6" 7' ]indolizino[1" 2 Eﬂ@%@@ do[ 4, 3 2-de]quinazoline-10,13(9H
' 15H) di one 1s "H NWR (270 MHz) S (CDC13) 0.96 (t, j = 7.5 Hz, 3H), 1.06 (d,
j = 6.6 Hz, Brdparatiomef (9§)-9-gthyl-9-hydroxy-1- (S-methylbutyl) 2(3H)-th10xo—1H,12H—

15 py:ano[s”,4”.6’,7’]mdohzmo[1’,2’.6,5]pyndo[4,3,2—de]qmnazohne—10,13(9H,15H)-d1one

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).




= 7.3 Hz, 3H),1.64-1.75 (m 2H),1.86 (m 1H), 2.03-2.34 (

?)21 (s,

3H), 322(qj = 7.3 Hz, 2H), 4.01 (m 2H), 5.26 (s, 2H) 303 9208

=17.2 He, 566(d j =17.2H, 1H), 7.04 (dd, J =1.0 and 7.6 H7, 1H),

709( 52 (dd, j =1.0 and 8.6 Hz, 1H), 7.63 = 7.6 and 8.6
Swoi'?gz"(sﬁé) Mz 561 (Mr+1). 20 (b) Pttt

(95) 9- et hyl - 2-et hyl t hi o0- 9- hydroxy-l;@@;nethylbutyl)-lH,12H pyrano
[3",4":6" 7'] indolizino [ 1'2 6 5] pyrido [4,3,2-de] quinazoline-10,13

g |?|)H iSI(;Dl( di)Q!B’;‘«S’-ethﬁ%&Bx%Ul H );h19xo817H -] = 7.3 Hzl ( 5H) |
3007 o Praof3r 2" 3,27@&8@3% 5 Ynds[43?e2-(i§1q e«aﬁ?a%éy Bigldlong £
(brs,1H), 6.95 (d, j = 7.6 Hz, 1H), 7.20 (s, 1H), 7.45 (d, | = 8.6 Hz, 25

- 1H), 7.63 (ddfo aJs&u'am@f éﬁ%%cﬁoxw iyl 1-(BneEiglbutpl)z2(BHY-tifibwor I.12HO May 2006

WO 03/ 04

(99) - 2- ( ”?9‘3{”&@%&%[’9219%?@%@%? ‘?ellrg lﬁ %&ti (g%li—'ilsf?l—empyrano
[3", 4" 56" ( 63 l]mg,ﬁdalrmmolhmqlethaqot(ﬁxﬁusqldmfdlmnf(43rsDzaad dedanlydrodis i ne- 10, 13
(9K 15 D il 0 B2k ST SRR I LR IEE R 1S e O Che
(9S) - 9[ gcméﬂmyol wAs &ddey drdpwiss td’@idi&&ﬁﬁﬁsaﬁubn Zniffatdwoldshd dhixeure widdtiteetl-
pyrano

H, 15H) dl%ﬁ% q'&én?f%a(gnd?l Igﬁn' ercbncentréteclEXcielr e%Lcédﬁressu(}g)tﬂeUIb% i ne-10, 13(9
(99) - aaehwpetﬂﬁphedbe(tﬂeeﬂﬂichldrdnﬂéthﬁﬁeaﬂdmtehﬂ]h%br;anﬁuyarzm pyr ano

3",4" - 6' d ' i ne-10, 13
(oH 190y RerrlRie P} Stogk s Tha e B misBed Ot 1211 €
?1) cgl (r)nr ;)rxéfrdxgat?ﬁgﬂphﬁr%chhdonmhdmhﬁﬂthr dnﬁlﬂgml%-emm:;o gvkihdc@deﬁmdﬁ)@\lr Ef |t grvvat er
concent ra‘fe Ssgl gdcf‘\é\@zcgfﬁ?%ggﬂ}%%o ﬁé"]"‘?ﬁém %eml\%%l;s{' %fltjél fied by
E:gl z m cmvapmamgrlmdhyreduhed ptemuwﬁiehemhingﬁeﬁumme;ﬁ/ﬁ]@reﬂ)l mébnzaéhDgﬂgh gr (g)g uE:E
S éﬁl ﬁ‘a&it@¥% 8\“‘19&%4%15?%%“3%"%’11’%‘15@2( m 3H), 2.09-231 (m

2H), 2.22 (s, 3H, 3.09 (s, 3H, 3.77-4.36 (m 2H), 5.27 (s, 2H), 5.39 (d,
j = 1352 Hz, HNMR(@(HGI'I@W@M&I%&GIHQSW(UIPZ%HZ BH), L2064 1H), 7.73

]

(M 2H) Ve 5. 196 (a2 821 (6", 251, 5.35 (d, T = 16.0 Hz, 1H), 5.43 (d, ] = 16.0 Hz,
1H), 5.48 (s, 2H), 6.13 (brs, 1H), 6.96 (d, ] = 8.0Hz, 1H), 7.27 (s, 1H), 7.50 (d, ] = 8.8 Hz,
1H), 7.64 (dd, ] = 8.0 and 8.8 Hz, 1H), 12.24 (s, 1H); MS (ES) m/z 491 (M'+1).

20 Example 7.2

Preparation of (95)-9-ethyl-9-hydroxy-1-phenethyl-2(3H)-thioxo-1H,12H-
pyrano[3”,4”:6’7")indolizino[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).




(b) (9S)-9-acetoxy-2-(butylam no)-9-ethyl-I-(3-nethyl butyl} %]QH 20
pyrano[ 3",4":6',7"]indolizino[l, 2 :6,5]pyrido[4,3,2-de]qu i qe- 10, 13(9
H, 15H) -di one To a sol ution of

(9S)-9- 9-et hyl -1 - (3-net hyl butyl) 2- n'ethylsulfln | -1H, 12H pyrano
[3", 4" %ﬁ%@%yﬁz indolizino [ 1',2':6,5 ] pyrido [4, 3Per /13216

qui nazol ine-10,13 (9H 15H) -di one (6 ooy, 0.01 mmol) in 1, 4-dioxane (1.0
m) was added n-butylamne (30 lu, 0.3 mmol). The m xture was stirred at

100C for SMKQS)Q%yﬂ-BéiydﬁixyﬂnIﬂﬁnahylmgm fiesRectpi2le for 2 days. 25 After

Colum | criBHLeor b eRRR O Sreindel a2t Ribeinto S I et pr odutt
(5.4 ng, 83 W as a yellow powder. 'H NWVR (270 MHz) S (CDC13) 0.91-1.06
(m 12H) , ‘Hmumpwmsemsom@ggsm)ogom 2.410-321)2084 fi, 22H)3.19t31 (s,

s 3"k S, ' 8, S0 168 By D e P Ol Bo B L

1H), 7. 56 4 6134ns, US), GBS sfie7.&12 160715, 3R), Ve (2000, A9 (071095952

(99)-2 (bl(t%dlg?nj’%%ﬂﬂg'c)éﬁzr@ﬂ Dgﬁ%ﬁ 14 71556%‘147917%8&% I MSES Wano |

3" 1 6', B25 Mol izino [ 1',2°:6,5] pyrido [4,3,2-de] quinazoline-10, 13
(9H 15 H) dlone hydrochlorlde To a sol ution of
(98)-9-acetoxy-2-buty|anino-9-ethy|-|-(3-nethy|butyI)-lH,12H- 5

pyrano[ 3", 4": 6", 7' ]indolizino[l",2":86, 5]pyr|do[4,3,2-de]quinazoline-10,13(9
H, 15H) - dlone (5 4 ng, 0.01 nmol) E neHh?B (2 M) was added anhydrous
hydrazine (100 PI). The mxture ed at roomtenperature for 2 hr.
10% HA solution in nethanol was added dropwi se to acidify the reaction

mi xt ur &% and t he PrAPRtipRof{ds)-2 Ehyil-8cydroxy-dpentyl-2(#brthionedEGH-2 hr. After
concent ratﬁgmg P. f;e}gmg? I;ﬂ! BP} [£ uri f| ed
by reversed phgg (6:ol um c ?gﬁgﬁgﬁ’%mg’?ﬂb&e@r nmet han ﬂﬂ@-ﬁ%% &1%“‘2)
give the pro c el | ow povvde 70, M—Iz) S
(DVBO- d6) 0. 877 ¢ ﬁ%ﬁﬂﬁ?‘;“% fpr @05219'69“11‘1' -p WO)C@RSO iy 97" (d, |
; 283;&416Q-h)¢téte aﬂ%efejfékﬁi E‘Jﬁm}ﬂg&.u icéﬁléﬂg(tﬁé n(za!E{)her‘%H}loidus?@thbs&ﬂ’ (m473l(-|)
: m S S
111), 6.7 %‘g%le ;]Ii%:twf.s P&%&“?‘.nlép’ ( 3
15 (a) (95)-9-Acetoxy~9—ethyl—l-pentyl-Z(SH)fthioxo-1H,12H-
pyrano[3”,4":6’,7'lindolizino[1’,2:6,5]pyrido[4,3,2-de]quinazoline-10,13(9H, 15H)-dione

'H NMR (270MHz) 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).




is 1H), 6.99 (m 2H), 7.21 (m 2H), 7.51 (dd, j = 7.6 and
(ES) mz 530 (W1). The follow ng Exanples illustrate phagﬁ)é@éﬂﬂp%

preparations containing a hexacyclic conpound of the present invention

9@’0“%0‘&{%)” 9- hydr oxy-1-pentyl 20 %C'f/ﬁlfoél,lrg-l%ie]

1H 12H—pyrano 4":6',7']indolizino[l ,2 :6,5]pyrid

gui-nazol i ne- 10, 13(9H 15H) di one (Co.nj]g@und B) Exanple A Tablet formnulation
The followi ng tabl ets maybe prepared by conventi onal nethods:

| ngr edi ent ng/ t abl et Conpound of f @xampRrg(11l) 525100 anhydrous | actosel038335
croscarnel | o0se668 povi done K30556 nagnesi um stearatelll Tot al

wei ght 12012 QO Q. 2982n anpl e B:
Capsul e formul t| od\@rg %?P%é’é\@lg&%ﬁlé tﬁ@’%?éﬁ &ég#ﬁzﬁng t he

f ol | owi ngpyrenpl&ud e indelizino[ K165 o [P, 3 de] quinaroline-h& H{8H,15H)-dione

| ngr edi ent g/ capsul e Conpound of formula (1)525100 anhydrous | act 0se1038335

- cr oscar NeElHeqegfestion axwtibane mifAtks e ShE RISz Slesidédddpbind () Al
wei ght 120120150 5 Exanpl e mb I nj ection soI ution

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 ml) was added anhydrous

25  hydrazine (200 pl). The mixture was stirred at room temperature for 2.5 hr. 10% HCl in
methanol was added dropwise to acidify the reaction mixture and the mixture was stirred
at room temperature for 2 hr. After concentrated under reduced pressure, the obtaining
residue was partitioned between dichloromethane and water. The organic layer was

- concentrated under reduced pressure, The residue was purified by column

30 chromatography (dichloromethane/methanol = 100/1) to give the product (33.2 mg, 84 %)

as an orange powder.




The follow ng sol uti on maybe prepared by nethods known in ﬁ§{ e?ép
I ngredi entsMy/ Ml Conpound of formula (1)1 ng d ycerol 10-50 Ri n20- 50
ng Soy onl.5 ng Waterq.s. ni 10 30 May 2006 WO 03/ 045952 PCT/ EPO2/ 13216

-106 CL ,A hexacydi c corrpound of formula [1], / wherein Z is
N (= Q‘]ﬁﬁ{'ﬁf- or -NC(R)-N(R)-; R is hydrogen; (&FT’EF 1 kyl |
optionally substituted with one to t by noi eti es i ndependently 10
sel ected fromthe group consisting of (?%1 C5) al koxy, hydroxy, hal ogen,
am no, nono- (&} 5)#{% )} 85
cycloal kyl, a het erongc rgr(?jri}dscgﬁﬁab 63 7%\/\%%'3%]}1 g’pd ri n%a
opt i onal | {-6999dmi 5Hi,é’£57\/(5,t3H)d% (maZHhISdé (s, 431); @51 (hndéﬁéarﬁcﬂérﬁdd y=sel ect ed
fromthe gpoHR7.6 §—I — no- ( C1- C5)
al kyl ami ng and; @?ﬁ(éa% )R A T B BT TRs S (5
al kyl , (cB4dy 5034M Hlky| t hi o mono- (C -C5) al kyl ami no,

'-(CI -C5) al kyI anm no optlonal |y substituted with one to three noieties
i ndepersdent |y sel ected fromthe group consisting of (Cl1-C5) al koxy,
hydr oxy, hal ogen, am no, (C3-C7) cydoal kyI heterocyclic ring or 20 aryl in
which the aryl ring is optionally E&Hﬁ) ted with one to three noieties
I ndependently selected fromthe group conS| sting of hydroxy, (Cl-C5)
al koxy, Preparation of (95)-9-ethyl-2-ethylthio-9-hydroxy-1-(3-methylbutyl)-1H,12H-

pyrano[3”,4”:6°7’ Jindolizino[ 126,51 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).




amno, nono-(C -C5) allcylam no or di-(Cl-C5) alkylam no; 5&@&% gerRg are
I ndependent|y hydrogen, halogen or (C-C5) alkyl; X is ox Y ul fur;
25 and pharnaceutically acceptable salts thereof. 2. The conpound accor di ng

~to cl ai‘qb%m%ggﬁgrei n the stereochem stry of position mpound of
the formila [1] is S configuration. 30 May 2006 WO og‘/"ﬁ%%“éégﬁﬁd/ EP02/ 13216

-107 3. The conpound according to clag-1 or 2 which are represented by

formula [ 1A], wherein Xis oxygen and R, R3 and R4 are as defined in claim

1 and pharmaceutically accept abI eEsahplegt hereof 5 4. The conpound
according to claim3, wherein I s hydrogen; or (O -C8) alkyl optionally

aroup consi ST aaione (@ HeE " R T B R, o - o)
al kyl ami rizyrangf3 %@ 6 ddlﬂk‘}ﬂ[hvﬁ’ pmim-ddg@m §10,139Hd SHydiamscycl i ¢
ring and aryl in which the aryl j&d&?o SRtionally substituted with one to
three noieties independently selecte romthe group consisting of hydroxy,
al koxy_a halo

to cl afm PRl o pBsces| LR r e iR Jros oo G )1

heterocycle CI C8) al kyl , al koxyphenyl (C - C8) al kyl or hal ogenphenyl (C -
C8) al kyL (@ ( h%‘aeﬁliWcﬂ:l dc@dndilvig -2gthylsalingdL&28- R is nmethyl, ethyl,

n- propyl s anor@téw P4i0%izirdd {f%t %kmﬁﬁ%@ i@&gﬁ&bﬁ% -10,%(§ﬁt1bﬂ -afoapyl

2, 2-dine y propy , Nh- penty exyl”, 3 3- dlnethylbutyl
2 ? éel En%lr p hol LA nglPHbthz(ég)( %F‘%&&&F %‘ﬁit'lﬂﬁé?’p‘i“%élg %Ez? %‘9&%&)1? %‘et hyl ,
2- ( pyr i dippradofs” 26ty lindoBziadi’, 2 S1ppeideiig By de Ribfidboling-10 43 (O, B pdiemy | ) et hyl
2- (4- fé U?{fg QJ%P 6’ b.’)) et lof %xan?ple 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). |




phenyl propyl . 7. The conpound according to any of clains 3 b:%IG s§l ect ed
fromthe group consisting 25 of 30 May 2006 WO 03/ 045952 B $13216
-108 (99)-1- butyl-9-et hyl - 9- hydr oxy- 1H, 12H a) pyrano [3",4":6",7" ]

i ndol i zwisjossdsz, 2' 6, 5] pyrido [4,3,2-de] quinazoli Berrpozi32ie

2,10, 13(3H, 9H, 15H)-tri one; 5b)

(98) 9- et hyI 9 hydroxy- I -[2-(4- m)rpheltméno) et hyI] 1H, 12H

pyrano[ 3", i ndolizino[l,6 2 :6,5]pyrido[4,3,2-dejquinazoline-
2,10, 13( 3|(¢ 9H(9§ %(Lmtylam) M)drmxyd—(s-memyl utyl)-1H,12H-

(99)-1-[3 K ORARLRLORYY R

C) pyrano[gfﬂangB 7’ ]| ndo |z Gﬁpﬁm%i s ﬁgﬁ% ISB@H hslﬁil[)nazol I ne-
2,10, 13(3 ‘b‘l“l"hﬂ%ﬂe—t ri one hydrochl oride; 10d)

(9S) - 9-et hyl - 9- hydr oxy-| - phenetyl - 1H, 12H— pyrano [3",4":6', 7' j indolizino

1,2 :6, 5 ]'Dqﬁ::cﬂiﬁohof(%‘)—@-a&étb b grdihie-ettdl-143 -1Et1)thrlone

[
(99) 9 ke dteise oale k2 b %ﬁamg&ﬁ%g;qﬁaﬁn%zaéy é@@aﬁiﬁﬁée%‘%‘?n[e-

2, 10, 13( 3t$ @ﬁgmmﬁbl)%ﬁemgﬁaqﬂﬁgwﬂﬁddedm ydrous hydrazine (100 ). The
(9S)-9- et hyl -T- heptyl hydr oxy- | g rano 4" ] indolizino [
(i

1", 2" : 6, SRS stiTed apragey tepprratrefor Adr. 199 1I@Chsg{u@pn mqnq@agolww one; 20g)

9S) - 9- et : H,,,}@_,yg
éyr;no[g Med%@%%%@;%?{iﬁg[é%o& Safgﬁﬁwewassuggf uli nazol I ne-

2,10, 13 ( fgpquqqhgsfq)r concentrated under reduced pressure, the obtammg residue was
(9S)- Yoet Ibmiﬁea b? y&a@e@pﬂase[ o%hﬁ:ﬁi’éﬂr&h&'oéra}!ﬁ)) (%Fatwrdeﬂilaﬁoﬂi o -2) tpywano

[3",4":6 oI|2|no 5] pyr.T do['4 2-de] qU|nazoI|ne-

2
. )2, 10, 13%1391 g fyng ﬁ &Aés PEERIET de:
"H NMR (270 MHz) 5 (DMSO-ds) 0.87 (t, ] = 7.4 Hz, 3H), 0.94 (t, ] = 7.3 Hz, 3H),
0.97 (d, ] = 6.3Hz, 6H), 1.29-1.45 (m, 2H), 1.55-1.65 (m, 4H), 1.72-1.92 (m, 3H), 3.28-3.41
(m, 2H), 401 (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




(9S) - 9-et hyl - 9- hydr oxy- | - (3-phenyl propyl ) -1H, 12H

pyrano[ 3",4":6',7']indolizino [1',2" :6,5]pyrido [4, 3, 2-de] 38M§¥£§815i ne-
2,10, 13(3H, 9H, 15H) -t done; (9S)-9-et hyl - 9- hydr oxy-1| - (2- et hyl propyl ) - 1H, 12H
30j ) pyr wonsfogdes4”: 6", 7" ] indolizino [ 1',2':6, 5] } 3, 2-de]

qui nazoline- 2,10, 13(3H, 9H, 15H) -tri one; k) I%WE%“MG

(9S)-9-ethyl -1 -hexyl -9-hydroxy-1H, 12H@yrano [3",4":6',7" ] indolizino |
1',2':6, 5] pyrido [4, 3, 2-de] quinazoline- 2,10,13(3H,9H, 15H)-tri one; 30 My
2006 WD 03/ 045952 PCT/ EP0O2/ 13216 -109 1)

(9S)-9-ethyl -9-hydroxy-1-pentyl-1H, 12H pyrano[ 3",4":6',7']indolizino [
1',2':6,35] pyrido[ 4, 3, 2- de] quixhmgRIB: Ofpstle EdmbdatlodH 9H, 15H) -trione; 5m)

(9S) - 9-et hyl -9- hydroxy-1-[2-(4-net hoxypﬁenylj fﬁyl] 1H, 12H

pyrano[ 3", 4" Rer ﬂ}] Ek%{ f@% 2- ui nazol i ne-
2.10, 13 (3H, 9H i hggg%dr’%?a ot f"“%l%%‘g %%%@a%y | H, 12H
pyrano [ Bm@n CtBTed"ma owrohmkiger:no 1,2 6 5 ] pyrido [4,3,2-de] quip
azol i ne- 2,10.-13(3H C)H 15H) -t r one 100)

(9S)-9-et hyI 0- hydr dngreﬂm@ﬂ rret h‘ I but yl) - 1Hng2&1bsu1@yr ano
[3",4":6',7']|| oTZ1+1} b5 oy do L4,3,h } zol i ne-
210, 13(3H, 9H, f?% ﬁe?#@fm'e]eg) S CMANS 9 %y dr dxy- 200 1o 15p) pyr ano
[3",4":6", 7 ]lindo )] I dof 4, 3 %z del qui Tgzotjne-
5,10, 13( 3H, 9H, | S hotoks * FM % ko
(9S) 1-[ 2- (4- chI or apkamdlioes hyl ] { 9- etghyl - 9- hydg oxy-|1H, 1gH

pyran0[3 A 11ndn||7|nn[1 7"61R]n ri do [4, ,7-dP] QIinaZO|ine-
2. 10, 13(3H 9H, 15H) P@TlﬂQmé@O 5 5 6
20r) (99) - 9- etfhyt=i=f-2—#=t1-uorop renyiethpH—S—hydroxy—tH-1dH

Total weight 120 120 150

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




pyrano[3",4":6',7']indo|izino[1',2':6,5]pyrido[4,3,2-de]quh Séfl' -

2,10,13(3H,9H, 15H) -tri one; (9S)-9-ethyl-9-hydroxy-I-(1-net @ yﬁ%ﬂg-lH,lzkk

~5s) pyrano[3",4":6',7 ]indolizino[1l,2" :6,5]pyrido [4,3,2-de] quinazoline-

t) 2, 10, %303hsPH, 15H) -t ri one; and

(9S)-1-(3, 3-di met hyl but yl ) - 9- et hyl - 9- hydr oxy- 1H, 12H < Erea/13216

pyrano[ 3", 4":6',T]indolizino[1", 2':6,19pyrido[4,3,2-de] quinazoline-

2,10, 13(3H,9H, 15H)-trione. 8. The conpound according to claim7, selected

fromthe group consisting of a) (99 utyl - 9- et hyl - 9- hydr oxy-1H, 12H 30

pyrano[3",4":6',7"]indolizino[1l, 2770, yrido[ 4, 3, 2- de] qui nazol i ne-

2,10, 13(3H, 9H, 15H) -t done; b) (9S)-9-ethyl -9-hydroxy-1|-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 2006 WO 03/ 045952 PCT/ EP02/ 13216 -110 c)

(9S)-9-et hyl - 9- hydroxy- 1| -(2-nmet hyl 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) - tA hezmylictpmpfayd SFfedmiyd [11),- hexyl - 9- hydr oxy- 1H, 12H 5

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

0 2,10,13(3H,9H, 15H)-trione; e) (9S)Z9-ethyl-9-hydroxy-I-pentyl-1H, 12H
pyrano [3",4":6',7"']indoli zi '/, 2'\ 6, 5] pyrido[ 4, 3, 2-de] qui nazol i ne-

2,10, 13(3H,9H, 15H) -trione; 1 RS o

(9S)-9-et hyl -9-hydroxy-1-(3-net

indolizino [ 1',2':6,5]pyrida*{4,

2,10, 13(3H, 9H, 15H) -tri one; | g 0O
) ] 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.




g) (95)-1-[2-(4-chlorophenyl)ethyl]-9-ethyl-9-hydroxy-1H, 1 o]

[3",4":6'",7"] indolizino [ 1',2" :6,5) pyrido [4,3,2-de] qui ﬁﬁ‘%‘%ﬁ@g 15

2,10, 13(3H, 9H, 15H) -t ri one; h)

(98) 9- wiodugloadesd 2- (4-11 uorophenyl)et hyl ] - 9- hydr oxy- 1 ano [ 3
,4":6', 7'] indolizino [ 1',2':6,5 ] pyrido [4,3, 2- ggfl%gl?}{lﬁ%lgo l'i ne-

2 10, 13(3H, 9H, 15H) -tri one; and |) -107 -

(98) -1- (3, 3-di net hyl butyl)-9-et hyl -9-hydroxy-1H, 12H 20

pyr ano[ 3" 34" : Bhg Gnjpionddhdcaiding{th 'cdaith 16y Sivpichiacofpre@ned befaymuted1s),i ne-

2,10,13 (3H,9H,15H)-trione. 9. The conpound according to claim1 or 2 of

formula [1A], [1A] OH O wherein Xis sulfur and R, R3 and R4 are the sane

as defined in claimlLand 25 phar rﬁgguéﬂ cally acceptable salts thereof. 10.

The econpound according to clai mHN €rein R is hydrogen; (C-C8) alkyl

optionally substituted with @ae tio three noieties independently selected

fromthe group consisting of ( ohydroxy, 30 May 2006 WO

03/ 045952 PCT/ EP02/ 13216 -111; m Ro, nono- (Cl-C3) allcyl am no,
-(C1-C3) al kyl anino, (C3-CB) cycl ol | W Jaeterocyclic ring or aryl in

which the aryl ring is optionally 5SsubstitWgdOwith one to three noieties

i ndependently sel ected fromthe group co ng of hydroxy, al koxy or

hal ogen; and R3 and R4 are hydrogen 1A}1 TheOdoPpound according to claim 10,

wherein Rl is phenyl (C1-C8) alkyl E) (Ad- C8) alkyl. 12.The conpound

according to claim1l, wherein R is phenethyl, 3-nethylbutyl or n-pentyl.

13. The conpouwkereie &+ eiygep and RAR’ anfl RS prgiasdefiped tn dgmdeind phamnacewsierlihe gr oup

consi sting 1%p%le(s%§)th&ecﬁ'.t hyl - 9- hydr oxy-1-(3-met hyl butyl)-1H, 12H

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 [1',2":6,5]pyrido[4,3,2-de]
qui nazol i ne-2(3H)- thione-10, 13(9H, 15H)-di one; b) -

(9S) - 9- et hyl - 9- hydr oxy-1| - phenet hyl - 1H, 12H 15

pyr ano[ wo.od/edsesy, 7' 1indolizino[ 1,2 :6,5]pyrido[4,3, 2pgpkpi)ifgeol i ne-2(3H) -
t hi one- 10, 13(9H, 15H) - di one; and c) (9S)-9-ethyl -9-hydroxy-1-pentyl -1H, 12H
pyrano [3",4":6',7'] indolizino [ |',-2086, 5] pyrido [4, 3, 2-de]

qgui nazol i ne-2(3H)- thione-10,13 (9H, 15H)-di one. 20 14. The conpound
according to clai () 1-lortylD-ethylf9chydvdxz-IHIBH- N 'NAl [1 B] OH 0 wherein R,
R2, R3 and R4 are finedqin £l airmd -RIYa R IGE ] acceptabl e
salts thereof 15. PThe cdlrlrﬁggr]‘c’iﬂg%%rlg%gﬁ&%“@&%ﬁ?%ﬁwﬂ%@%lgn 25 R is
hydr ogen; (C - C8) 2A0kJBEAGH, BBi)isionpt i onal | y substituted with one to three
noi eties independently selected fromthe group consisting of (d-C3)

| k , hyd B dm,_ é&% o3 2/ 13216 hal ,
Zm’ g)(;?/ m)%or ?é@c%g) al ky}lqiagm no, gﬁ&Qél, ho%%%gf@%%’%?@( C3-C7) 2yggglnl ryl,
a heterdécyclic riBgaeeld -4y lindolignoth,2:halpamidel28:2rds) quinagpineonal | y |

substituted w th 9me1%(9HidM, %) Mbs ydfochiagapendent |y sel ected fromthe
group consisting of hydroxy, al koxy and halogen; 5 R2 is hydrogen; am no;

(G -Co) al kyl opt (95)raH[By(dismetiglanting)prbpyi] et @-liydrax1EB12tbi et i es
recpendertly ShiEiAS MR RLELR ST Alpd LS 0
(C3-C7) cycl oal ky2.10,:3(31,9Hek5E) drigns liydrochlogdand aryl; (Cl-C5) allrylthio;
(Cl- C5)10 al koxy;d) n@@ﬁé&%ﬂ-%&:oﬁ-1-phenetyl»1H,12H-
pyrano[3”,4™:6",7 Jindolizino{1’,2":6,5] pyrido[4,3,2-de] quinazoline-
2,10,13(3H,9H,15H)-trione;

e) (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;

30 May 2006




al kyl am no; and di-(Cl-C5) al kylam no; R3 is hydrogen or (gpég%) al kyl ; and

R4 is hydrogen. 16. The conpound according to claim15, wh
ethyl, n-propyl, |-nethylethyl, n-butyl, 1,1-dinethylethyl, 2-

met hyl ,

2f]f:’6RI 'S

met hyl pwoyhesesr 2- d net hyl propyl, n-pentyl, 3-nethyl Bgt¥bori#ne N- hexyl , 3, 3-
di met hyl butyl, n-heptyl, n-octyl, benzyl, phenethyl,
2- (di met hyl am no) et hyl, 2- (4-norpholil®®) et hyl, 3-(dinethyl am no) propyl,

2- (pyridin-2-yl hyl , 2- p ridin-3- et hyl , 2-(4-net hoxyphenyl) et hyl,
2- (4-chl or opherﬁ/ §9§¥ﬁwthybf9 X‘P -t penty ﬁb&d%ﬂenyl )ethyl, 3-phenyl propyl: R2
i s hydrogen, nethyjr mﬁswlmme@wm}ﬁ\zdé iﬁ%[@?b—*de SREDY

(et hyl am no) net hyl
2-pyridyl+

phenyl ,

di_net hyl am no) net hy chloronethyl, trifluoronethyl,

1 ﬂ’é‘)k%e met hyehi, ethylthio, nethylam no,

but yl am ”038r1 W- g#lp %t%%' 2 “{M}%Sq'fglﬁnﬁgfhwwlin?o Tg EsZI ected

hydr ogen.

fromthe gr oup cmmogi Zay ,Bimdghmsfzi&ﬂpﬁgdo{«as,é{dahmlﬁzdimdf oxy-1H, 12H

rano [ 3", 4": 6’ 16,5 rido [4, 3, 2-de ui nazol i ne-
13 13(9L I5h g izdiagggbﬁzmﬁmo&e I'py [ I q

(99) - 9[ gt hzl gﬂb}?/(GSDXJbeIILzy{-Qemﬁl-WdI&q} imedat hyl ] - 1H, %23 |
_pyrano I n b e ui nazol i ne-

10, 13(9H 15H) di or\'ié']’ﬁ?gg4 Pﬁﬁ‘%"i"‘“‘ﬁ@ %ﬁl%@e‘@#@%&e@@ SPCT/ EP02/ 13216
- léBI (98)[ 1et t@lﬁﬂ{ﬂmﬂﬂ;{)-ha@egpgl -1 g 12H pyr anlo_ [3",4":6",7" ]
i ndoli zi no M do -ae ul nazol | ne-
10, 13( §]_| 15H) - 8) ﬁﬁ@ 9- egyll 9- )}/droxy~ &3~methy1buty]l) 1H,12H-

15

20

25

30

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-
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-
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

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-
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; ' '




d) (995)-1- benzyl 9-et hyl - 9- hydroxy 1H, 12H 5
pyrano[ 3", 4": 6 7'jindolizino[1 2 :6,5]pyrido[4,3,2-dej qui na2 day7806
10, 13( 9H, I5H)- di one; e) (9S)-9- et hyl - 9- hydr oxy- | - phenet hyl - 1H, 12H
pyr ano[ 80,04/458527' | i ndol i zino[ 1'2':6,5]pyrido[4, 3, 2- detyepdshsagol i ne-
10, 13(9H, 15H) - dione; 10 fl (9S) -2.9-di et hyl -9- hydroxy-l - phenet hyl - 1H, 12H
pyrano[ 3",4":6' 7' ]indolizino[1' 2" :6,5ip¥rido [4, 3, 2-dej qui nazol i ne-

10, 13 9H15 9- et hyl hyd 3-ph | |)-1H, 12H
pyr anf) [ 3" H) ‘g Pd;‘f?]e%%%é%ﬁ)i@mg-(%ﬁet@lprepéﬁ%ﬁwﬁdop[ iné gf ggjy )

?gls;] aszaolalt E§| éS&@yﬂ:&({M’%mmg hyl but 5?% SIppiqefyP-2-del quinazoline-
pyrano[3",4":6' 7' (ﬁﬁl@#{fﬁéﬁ? frione 6 5] pyri do [ 4, 3, 2-del qui nazol i ne-

10, 13(9H, 15
(95) - o0 d.ghﬁ-%’-ﬂm&} X hpr-dhrde TBARYT) - 14, 12H 20
pyrano[3", 4" 6" 7' §HeHined 1+ i6n3|indoizing| ]Zp@fr]p}!m’-[aﬂé,&'lﬁem,Immhmzol i ne-

10, 13(9H 15H) - dipngis é$H9H 15H)-trione;
(9S) - 2. 9- di et hyl - 9- hydr oxy- z 2-met hyl propyl ) - 1H, 12H pyrano

[ 3", 4 26" 7 ]|ndbl(|9-i)|—9rothﬁrl-ﬂhﬁ]roﬁ~5b FAD1dHL, 3, 2-de] qui nazol i ne-

10 13000 1519 9ol ol L Pl ab e Dty 1 120
10,13(SK 150 - ORI Has) scmaiyl o hydr oxy- ety AR 12H pyrano
10, 13(’6’H 1511)b (ﬁ?‘@ ﬁhﬁ;"%@'ﬁ)’g’é@r &m% 12(2- metjhyﬂpropyn 1H, 12H
pyrano [3",4": 6" pytapbf3datezr] ﬂﬂOEﬂﬂO[JQZ’G@HMMmdé]ﬁuﬁaz%hﬂ@J gui nazol i ne-
10, 13(9H, 15H) dbqaq?s(ﬁl%%)-mone,

g) (95)-1-[2-(4-chlorophenyl)ethyl]-9-ethyl-9-hydroxy-1H,12H-

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

h) (95)-9-ethyl-1-[2-(4-fluorophenyl)ethyl)-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,I5H)-t1jione;'and

1) (98)-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,




WO 03/ 045952 PCT/ EP02/ 13216 -114 n) (9S)-9-ethyl-I-hexyl - 93@(/&[ V%3 1H, 12H
pyrano [ 3",4":6',7'] indolizino [ 1',2':6, 5] pyrido [4,372¢]
qui nazol i ne- 10, 13(9H, 15H) - di one; 0)
(9S) - 9- MARHOIY5y dr oxy- i - pentyl -1H, 12H 5 PCT/EP02/13216
pyrano[ 3",4":6"',7"]indolizino[l,2 :6,5]pyrido[4,3,2-de]quinazoline-
10, 13(9H, 15H) - di one; p) (98)-1,9-diéﬂﬁ 1-9-hydroxy-1H, 12H
pyrano[ 3", 4": 6" ¢ fJd.ndolizinol 1., 2. ri.dol 4, 3, 2-de], qui_nazol i ne-
D0, 13(9H 15H) - 5‘%13#’33 Qxﬁgo,cﬁoncl (cr-8ay BeBhBNS Rt Fothind A%
( gS) ;19- gt h¥l - 9- Ftbalkylya hetfrﬁes(ddeﬁggdgaxyﬁhh@lgyﬂﬂlzbjgyﬂgﬁldpﬁamypylr ano

",4": 6,7 ]in A . N s ) P ri.do , 2-de ui.nazol i ne-
g_ 0,13(911. 1 5]11) g&léﬂlltg%egg\nr oi:e tc?three mtlwtpeg mdepenLlen’tly s&ecgecﬂ frtgin the group
(9S) - 1- [ 2- ( 4- chfowisngt hydrexh gikpxyorditogdn; Sachydr oxy- 1H, 12H pyrano
[3",4":.&" , T k?&ﬁﬁ?%kﬂ%ﬂ&g&L1',2'36, 5] pyrido [4,3,2-de] quinazoline- 15
10, 13(9H, 15H) - di one; S)

(9S)-9-ethyl - 14} 2-4{4- I | ]+ 9-.hydr oxy-

pyr ano[ 3" hgf Gﬂ%cc{mfpr?gngf%c?ﬁgﬁ? Ef/‘ Clag}nqé‘lﬁ'eﬁwmg %‘é?é@i@ﬂ%f’ﬁ@m i ne-
10, 13( 9H, 15H) - Caladkd:; t)
(9S)-9-ethyl-1-[2-(4-fluorophen)l)ethyl]-9-hydroxy-2-nethyl-1H, 12H 20
pyrano[ 3" 14" : 6The¢dpipedod axbriilg to,cRiim@ ] 5¢lmydin 8ol phdacthyd el Meihpmasi bne-

10, 23(9H, 15H) - %i‘}&?p; u) (9S)-9-ethyl-9-hydroxy-I-(1-nethylethyl)-1H 12H
pyrano[3",4":6p, I'ndol i zino[ 1',2':6,5Jpyrido[4,3,2-de] quinazoline-
10, 13( 9H, 15H) Thegompeynd2iscatfling to any of dlaims 9 to 12 selected from the group consistin

(99) - 15p( 3, 3- digret hyl but yl ) - 9-et hyl - 9- hydr oxy- 1H, 12H pyrano [ 3", 4" 76", 7'
]Jindolizino [1',2':6, 5] pyrido [4,3,2-de] quinazoline- 10, 13(9H, 15H) -

di one; w) (98)3)9(@hy@ﬁgwﬁn:é;ﬁ%ﬁmjlmémet hyl butyl ) - 1H, 12H
pyrano[S”,4”:6’,7’]indolizino[1’,2’:6,5]py1ido[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],
HZ

X s

N

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,




pyrano[ 3",4":6"',7"]indolizino[l,2 :6,5]pyrido[4,3,2-de] quihazqline- 30
10, 13(9H, 15H) - di one; Xx) 30 M 2006
(9S)-2,9-diethyl -9-hydroxy-1-(3-nmeth)l butyl)-1H, 12H pyrano [3",4":6",7" ]
I ndol i zwom3fp4ases2, 2' : 6,5 | pyrido [4, 3, 2-de] quinazol i perrdfinidsoH 15H) -
di one; 30 May 2006 WO 03/045952 PCT/ EP02/ 13216 -115 Y)
(9RS) - 9- et hyl - 9- hydr oxy- 4- net hyl - | - penidg- 1H, 12H
pyrano[ 3",4":6' ,7.]indol.izino [ |' 2':6, 5]pyrido[4,3,2-de]quinazoline-
10, 13( 9H, 15H) - ch%(!gg?’W?’%ﬂgégéﬁiméﬂ@m@mgﬁ&ﬁ% )-1H, 12H 5
pyrano[ 3", 4": 6' ,cptlbalhdod hetdr®Elk Ting and asl iR Y Hi , P ' ol i ne-
19, 13050, 151 - 4 gne: 3%2 Stk ring - @@%&%&@&ﬁ@dﬂdhﬁ&z
(9S) - 9- et hyl - 9- hyggrﬁoxﬁ- fth 9n¢ 1o dhrssapoistieningepsndratipsrectedifromhe grprpno
[3",4":6",7" ] i rmdodistingobhfdrddy, dkoxPaid haleheni do [ 4, 3, 2-de] quinazoline
10, 13( 94, 15H) R24{ {QAEeetOPD)
(9S)-9-ethyl - 3{ hy rox%/-’Z- nmet hyl -1 -pentyl -1H, 12H pyrano
[3",4":6",7" ]indoiagino[1',2' :6,5]pyrido [4,3,2-de]qui nazol i ne-
10, 13(9H, 15H) - dipre; T -dhet hyl.- 9- hydr oxy-1-pentyl - 1H_12H
15cc) pyr ano[ 3", CP%‘_}% ) ﬁ%ﬁ%’}aﬁgﬁ?&@%ﬂﬂﬁ%ﬁq %‘gﬁei"&‘getfeﬂ‘}f@?&eﬂé@iﬂ}’
?S's;]aé ol i ne- éoﬁ@ﬁmﬁeﬂwﬁmﬂ?ﬁsﬁw pf(C1-C5) alkoxy, bydroxy, halogen, amino,
-O-et y -0O- - - . -
pyrano[3",4":6' . 7' ]E)iq%_oq:iji)m %03 %‘p&gp%]])ﬁéﬁaﬂlbno[’ L3353 dodfltlrazol i ne-
10, 13( 941, 15H) - heferogrclic ring and aryl; (C1-C5) alkylthio; (C1-C5) alkoxy; mono-(C1-C5)
20ee) (9S) - 9- et hylkolQm ML ( @é)ﬂ thyl -1-pentyl -1H 124
pyrano[ 3", 4": 3'3_7' i ndol i zi n i -6, 5| pytido[ 4, 3, 2-de] qui nazol i ne-
10, 13( 9H, 15H) R iahidregen or (C1-C3) alkyl; and
(9S)-9-et hyl -ﬁ‘*ﬂg}iﬁ[@é‘;ﬁ: 2- hydr oxynet hyl - | - (2- met hyl propyl ) - 1H, 12H

16. The compound according to claim 15, wherein
15 R is methyl, ethyl, n-propyl, 1-methylethyl, n-butyl, 1,1-dimethylethyl, 2-
methylpropyl, 2,2-dimethylpropyl, n-pentyl, 3-methylbutyl, 2- n-hexyl, 3,3-
dimethylbutyl, n-heptyl, n-octyl, benzyl, phenethyl, 2-(dimethylamino)ethyl, 2-
(4-morpholino)ethyl, 3- (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, methylthio, ethylthio, methylamino,
butylamino or dimethylamino; :

25 R’ is hydrogen or methyl; and

R*is hydrogen.

17.  The compound according to any of claims 14 to 16 selected from the group

consisting of:
a)  (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;




ff)pyrano [3",4":6" 7' ]indolizino [ 1'2':6,5]pyrido [4,3,2- inazol i ne-
10, 13(9H, 15H) - di one; 25gg) 360008

(9S) - 9- et hyl - 9- hydr oxy- 2- hydr oxynet hyl -1 - (3- met hyl butyl ) -1H, 12H pyrano
[3", 4" : Woddoysesndol i zino [ 1'2':6,5] pyrido [ 4,3, 2- delyepsiBagol i ne-

10, 13(9H, 1511) - di one; hh)

(9S) - 2-chl or onet hyl - 9- et hyl - 9- hydr oxy13{ 3- et hyl but yl ) - 1H, 12H

D oL 5 O, LRSI B9 st 92 0e] i ezl ne-
30i i) (99) - 2- am nonptrimd[3°H4 e, Mihd Qizine i 0%6/5] by&ITL 3 b- ]1111311%125' -

pyrano[ 3",4":6' 7'] dwg?%% oﬁi;lﬁlz_' . 6, g]r"gaﬁi]go[ 4, 3, 2-%e quihr?gzol i ne-

10, 13(9H, 15H) - di o#ﬂé, %g%/ B6 WO 03/ 045952 PCT/ EP02/ 13216 -116 jj)

(9S)-9-Et hy|-9dﬁyckf99}€1/-blen219ﬁ§lte%k;l'-92h%&r5 ygagethyl - 1H 12t pyrano [37,4%:6",
', 2 Il 4 -de] qui nazoli ne-

7' ] indolizino [ 1,2.”6,,,5,7].dy__0 , 3,
10, 13( 9H, 15H) - di dHEaNoK)4":6'7 Jindolizino[1°2’:6,5]pyrido]{4,3,2-de] quinazoline-

(9S) - 9- et hyl - 9- hy dioosyoH, 149~ BRhLAY | but yl ) - 2- met hyl t hi o- 1H, 12H 5
pyrano[3",4":6'7']indo|izino[1'i':6,5]pyrido[4,3,2-de]quinazoline-
10, 13( 9H, 15H) - €)di dA&)-9-thyl-9-hydroxy-1-phenethyl-1H,12H-

-(98)-9-ethy|-2-etq¥h& 4919 r = 12363 Ayet byl y])-1H 12H pyrano
[3",4":6'7"] indolizi E?T ‘f%ﬁ‘:d@ﬁ, {qfi[l %ﬁﬁfﬁﬁgl{%%?ée@n azol i ne-
10, 13(9H, 15H) - di dAd3(9EHI5kHY dione;
(99) - 2;( di met hyl anj -a:gt - 9- hydr oxy-| - ( 2- net hyl propyl ) - 1H, 12H
pyranoFé",4"; 7'F?ﬂg%%' g%%“gog%gﬁﬁﬂ§ﬂW3 4?§?2-de] qui nazol i ne 10,
13(9H, 15H) - di one Ipyﬂnobﬁkﬁﬁ’l?’(]iﬁdolﬁﬁﬁ[m.'f)G,SJ%yrido[4,3,2—de] uinazoline-
(9S)-2-(butyl am n%lgglt{gﬂié h%dr oxy-I|-(3-methyl but)rl)-1H, 12H pyrano |
3",4":6" 7'] indolltﬁﬁ T 29%%,5 1 pyrido [ 4,3, 2-de] quinazoline- 15
10, 13( 9H, 15H) -oJi opes)lwadraslard9a: (3l ApoMpgd according to claim 17,
sel ected fromg?hel(?ir)ouro”gpqsﬁt .ng( é%mﬁf&%pﬁ? ’ 23
pyrano[3”,4”:6’7 ﬁmdohzmo[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”,4”:6’7’]indo]izino[1’2’:6,5]pyrido[4,3,2—de]quinazoline—
10,13(9H,15H)- dione;
25 k)  (95)-9-ethyl-1-heptyl-9-hydroxy-1H,12H-
pyrano[3”,4”:6’,7’]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;




ca) (99)-1-butyl-9-ethyl-9-hydroxy-1H, 12H pyrano [3",4":6", ; éﬂ_a,
I ndolizino[1l,2:6,5] pyrido [4,3,2-dej quinazoline- 10,13 (8 Yf@flﬁdl one;
20 b) (9S)-9-ethyl-9-hydroxy-I|-phenet hyl -1H, 12H

pyrano[ @b, e4/0as8427' ]1i ndol i zi no[ 1' 2' : 6, 5] pyri do[ 4, 3, 2- dg{-pebnazaki ne-

10, 13(9H, 15H) - dione; c¢) (9S)-9-ethyl-9-hydroxy-I-(3-nethylbut)rl)-1H, 12H
pyrano[ 3",4":6'7']indolizino[1' 2':6, 5]ip4+i do[ 4, 3, 2-de] qui nazol i ne- 25

10, 13(9H, 15H) - diong; .d 99) - 9- et hyl - 9- hydr oxy- | - (2- net hyl propyl ) - 1H, 12H
pyrano[ 3", 4": 6“?7' &E}T&Gﬁﬁl’éiﬁé’fﬂ@‘h}@m!%ﬂﬂl%ri do [4, 3, 2-de] quinazol i ne-

10, 13(9H, 15H) - di omg@@»?fg@?gdmg,%:@%ﬁﬁ% #,%%%&me_m 30

pyranol 8%, 47 6%, 7' g ngl 1" ,2":6,5]py qui nazol i ne-
10, 13(9H, 15H) - di oir? , Pﬁ%’iﬁ)-%one;

9S) - 9- et hyl - | oY 2-(oéy-6_ )| ) 195y d -1H, 12H
E)yr;no[ g" , Z 69)F 7?%%%% %9]% %Y’l %ﬁ%ﬂgi%@%@éoﬁxg 2-de] quinazol i ne-
10, 13(9H, 15H) - di cﬂiféa,m%‘lwé’yfﬁm izino] 102 PRSI [FTdERQRazd@mES - 117 Q)

(9S)-1-(3, 3-di net rmglgmiﬂi)gampyl - 9- hydroxy- 1H, 12H
pyrano[3",4".6',7' ]indolizi'no[ 1", 2" : 6, 5] pyrido[ 4,3, 2-de] quinazoline-

10, 13( 9H, 15H) -P)di dA%:1,Rlie(t9By-h9dwichy;19Hhydr oxy- 2- net hyl -1 - pentyl - 1H, 12H 5
rano[ 3",4":6', 7' 1] bi,Zlnel 1, ..2' 8, ridol 4, 3, 2-de] qui nazol i ne-

E%, 13 ( E)H, 15H)- d 5%{@?{9@),4238 %Lndohzmo[q ,é%@fpyn of4,3’,2—de qum]agohne-

(9S) - 9- et hyl - 9- hy dPdXYHASH)-odiowey et hyl - | - pentyl - 1H, 12H p

yrano[ 3", 4": 6" (' Ji lizi '2':6,5] pyrido[ 4, 3,2-de] qui azol i ne-

10, 13 (@H, 15H) _qéi O@%ﬁﬁ]&d-@%ﬁm -1-[2—34-methoxyphenyi)ethy1]-1 ,212H-
pyrano[3”,4”:6’,7’]indolizino[1’,2’:6,5]pyrido[4,3,2-de]quinazoline-
10,13(9H,15H)- dione;

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;

Xx) (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; - |




10 j) (9S)-2-am nonet hyl - 9-et hyl - 9- hydr oxy-1 -pentyl - 1H, 12H; 06
pyrano[ 3",4":6' 7' ]Jindolizino[1l 2':6,5]pyrido[4,3,2-de]qui négMalyr{z@-
10, 13(9H, 15H) -di one. 19. A pharnaceutical conposition conprising a conmpound

accor di wogampgsasy one of clainms 1 to 18 as an activepppgp@fifapt and a
pharmaceutically acceptable carrier. 15 20. The pharnmaceuti cal conposition

according to claim 19 which is suitablld5for oral or parenteral
adm ni strati on. 21.{?1{%? of ,a caonmpound as defined in anyone of clains 1 to
a

18 for the prefar SotthySdadeoxirdrmethylsipentid Hid-of * a conpound as
defined in any oneppansBawn®, 74indlizdih{79F. ; L h) - ..20 nedi canent s
for the treatnent ﬁiﬁ%%l 505!-]?11]( er at i[vg ?J}g:;gg@g%%ﬁ e Use accor di ng to
clai m 22 wherein t A&l }lsﬁ' ?4€er ati ve di sorder is cancer. 24. The use
according to clyi _9%_ ,E_j > (GaRcer | ol unor. 25. The use
according to clgi %%2 or ﬁ%?gilﬁiﬁ%og%eﬁ@@ﬂﬁigzﬁbl orectal cancer, lung
cancer, Sbreast caneBrnoldt6ifatindelivim]1’,2t@5lpiddd[482rddquinadidel adder cancer .

30 May 2006 WO OSIQﬁﬁﬁgﬁ,lsﬂ%@#ﬂ% A process for producing a conpound of
formula [2], x HNN'RL [2] 02/ 13216 wherein R, R3, R4 and X are as

defined in cl akah 1(98)39&&?594@&@@-1@hr&bk}@ag«y)u_me i-gh,19Q0Pri ses reacting a
conpound of the f A 2o o bts. salt, NHZ HN R 5,[3],. ORS 16 wherein
R, R3, R4 and RSQE;e}reOﬁéﬁgam%@ﬁgﬁ’hﬁaﬁﬁ?ﬁﬁ Juinegdlinound of the
fornmula [4], 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 £g) (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;




"IX LI ' L2 [4] wherein Xis oxygen or sulfur, and L' and (E@@: 3 | eavi ng
group; in the presence of a 10 base. 27. A process for pr% yrsﬁ? g
conmpound of forrmula [5], 82 [5] ORS b wherein R, R2, R3 and R4 are the

sane aswieBjmest in claim1l, and RS is (Cl-C5) al kangydmpdbasihi ch conprises
reacting a conpound of the formula [3] or its salt, 3% I\/gy 5%%6 WO
03/ 045952 PCTI EP02/ 13216 -119 oar ~o q{136- wherein R, R3, R4 and R5 are the

sanme as defined,above, wth a conpound of the fornula [6], R2 [6] 5
wherein R2 is &2 dw'ﬁé%ﬁ‘ﬂr?“]é}fdaq%11Peﬂﬂé-2'rtsiﬂmg?@ﬁlyl—!;HﬂﬂHf; =(0R7) 2 wherein

R7 is (C1-C3) al kypyrane{Bi® s mabx&ni%qr%ﬁ@gg&ﬁ,@g-&ﬁ%ﬁmm@ kyl, (C1-C3)
an

al kanoyl , al koxycaﬁ](gf%é%; =N1ROR10 wher el are 1 ndependently
(C1-C3) al kyl; or f]rSH?I N¢ is a leaving group. 10 28. A process for

produci ng a copppund)afegiper Py Iﬁg[fi g ai r a
phar maceut i cal %pag%)epteg,gﬁ,etﬂggﬁ%ﬁéég%geo , uzt}q%%ﬁ{h ﬂl’hﬁ
5 pyrano[3”4™:6’7 ]mdo]izino[l’2’:6,5]pyrido[4,3,2-de]quinazoline-
' 10,13(9H,15H)- dione;
j1y; (95)-9-ethy1-2-ethylthio—9-hjrdroxy—1-(3-methy1butyi)-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;




R2, R3 and R4 are as defined in claim1, V\h%&g[a%%%g::\;eznd

wherein Z, R,
subjecting a conpound of the fornmula [1'], 15 [1'| wherei
to deacylation with a

R4 are %0%155 ed above; and Rs is (O -C5) al kanoy],
hydrazine or its derivative. 30 May 2006 -120- 29. APESHEB®MISGSpr epar ed
inms 26 to 28. 30. A compound as

according to a process as defined in_gh
defined in clains 1 to 18 for use as nedi canent. 31. A conpound as defi ned

in clainms 1 togl8(sbpa-(B3elimethjibatyl)eatfiRhydlxyCal oy ol i ferative
di sorders. » 472 3ye .. s s
pyrano(3”,4™:6’,7'Jindolizino[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;

1) (9S}-9-ethyl-9-hydroxy—2—hydroxymethyi—1-pent)d-1H,12H-
pyrano[3”,4”:6’7’]indolizino[1’2’:6,5]pyn'do[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 any 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 according 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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WO 03/045952 - o PCT/EP02/13216

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.




