WO 03/ 045952 PCT/ EP02/ 13216 Hexacyclic conmpounds 5

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

3, 14( 4H, IwH)03@ud8E (canpt ot heci n), a pentacyclic al kal oi d Picaarat/ex216 rom t he
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. Chem, 260:14873-14878, 1985). DNA topoi sonerase
| is a phosphorylated protein and is required for DNA replication,
transcription and reconbination. It forns a coval ent 15 reversi ble DNA

t opoi sonerase |-doubl e strand DNA conpl ex (referred to as cl eavabl e

conpl ex) and rel axes supercoil ed Divxabwclickemponndsaind rel i gati ng one of the
two DNA strands (Wang, J. C. DNA topoi sonerases. Annu. Rev. Bi ochem

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

t opoi sonerase. In "DNA topology and its biological effects" pp.217-242,
1990; wWang, J. C. et al. The role of DNA topoisonerase in 20 reconbi nation
and genone stability: A doubl e-edged sword? Cell 62:403-406, 1990; Miller,
M T. Quantification of eukaryotic topoisonerase reactivity wi th DNA.
Preferential cleavage of supercoiled DNA. Biochim Biophys. Acta.

824: 263-267, 1985 mpt ot hecin rever si bl?/ interacts with_ the cleavable
conpl ex and sub‘%(ézra‘éwi ﬂ;bYFlﬁliiYc]éi PoraRot} dgd-élindelizane] 1grilaminolipei nterferi ng
with the red !l%@f—l' @T—BﬁIA%H Sp%@@lea}{) a'i)'en%kyc?ilc all&ﬁﬂ@ls@la‘?&ﬁfr&n%ﬁe CHHl‘éﬁ'ee@ee
protei n-1inke brasks via nmammal i an oi sonerase |, J. Biol.
Chem , 260: Garsp®Rthess 7gImirgs Waphrst discoveredgn 1860° &PY tghat an #rﬁrtumor

canpt ot heci %eﬁpmﬁl?q\ﬂeﬁ"tet al0Pla NA RS SR g&% pyrh@ll’d@fftib‘i’lta‘n‘a sk @1 somer ase

. Nucleic Acid Res. 17:8521-8532 Unl i ke DNA topor sonerase |1, DNA
t opoi soner agtotheeinat Bavel alkalpistal fopk @ﬁlamtu@@ém@bﬁlﬁﬁéﬁ’@h ampigthem

| eot t
e Epod 15518 g i CHHF SR SEEm aRag, 1B %ﬁgﬁﬁgﬁﬁwﬁffﬁﬁﬁ%’nﬁ and

i s present atmilpugtetaits ablhty to 1nterfere with DNA topoisomerase I (H31ang, Y.-H.eta

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;
Champousx, J. J. Mechanistic aspects of type-I topoisorherase. In “DNA topology and its
biological effects” pp.217-242, 1990; Wang, J. C. et al. The role of DNA topoisomerase in

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

25 induces protein-linked DNA DNA brasks via mammalian DNA topoisomerase 1. J. Biol.
Chem., 260:14873-14878, 1985; Porter, S. E. et al. The basis for camptothecin enhancement
of DNA breakage by eukaryotic DNA topoisomerase I. Nucleic Acid Res. 17:8521-8532,
1989). Unlike DNA topoisomerase II, DNA topoisomerase I-mediated relaxation of DNA
occurs independently of nucleotide cofactor, or divalent cations.
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the cell cycle, antiproliferative activities of canptothecin are only
limted in clinical trials, and half-life in plasma of canptothecin

appear ed wo obe4®hnrt (1l ess than 30 mn) being converted POTHPE2ZINACLI Ve
carboxylate form Furthernore, canpthotecin is poorly soluble in 5 water,
and therefore, it itself can not be formdZated for the use of intravenous

I njection. A nunber of canptothecin derivatives were synthesized to

i nprove anti -t uddthoagh DINA fppoisbmerase bisanabiquitops enzypheandeis arad¢nsrthigagbout
solubility, 4 N ] err i : H. . J.
et al. Topo Fgéc:%g\reg‘gg’ abaﬁ %ﬁ?%?{%e;‘ig ﬁ%ﬁioécg H{g%&r?gcemgfe %nrl%}lgﬁtgeg 8@’%@%3‘%@ for
clinical devedbgfifiin fhrsmalf coaptuheciy gppeasd-10b2 shar® Gess thah 3dmyin) Beingt al .

Canpt ot heci ns:; eV f ' I n e .
adm ni strat ?‘?)%Ye}t%ﬂr% EhJe ]h%aﬁr‘{ gé?rwg}%te ?%ég-ﬁ?%ﬁﬁo%Q%g?ﬁggggglng%ﬂly ﬁlub,gf' Tt
al . Oral 3 opetesomeltheefdre,iinitselfichannst bafoamulats foathearse of intpaversastinjacttbn. A
future. Investiaq. W S. A7 401-415 999).., FHowever, ..at _the pr.esent
e S onty SRS el Bt tRn dhfivar R 1R ayndadi o IRt B A BRIRS T
pi peri di no] tatdrenydbdity caplpins hed/onwéter solobilityam)d whttested tlhacally ¢Genrgs,dd. J.

7-ethyl - 10,15 hydro hecin (SN-38...EP QP74256) a

& Cai et hy ! ERHOPREE S-S5 g otashn i ] e ibrolenged smatpe

i ntroduced far diaical dewvelopieht Bir. JoCander,C6: 93KH68, 1097 O'Tleargt]. etlal. CAniptbileins:
activity of 7-ethyl-10-]4-(1-piperidino)-1.piperidino].ca nyl oxy-

it ot bECI AT Bt et B R s Rl g FUBE R R G T e B ot
guri Re ftum)ggos, f@sﬂ;@erdﬁbllomﬁilrlz &M:@&??oplols%ﬁ?eradéil iugisibitdns.in }iﬂulf@.paﬁ%rl}]@b: .
ynt esl| s 0 ter-s upl.e .(anrnoa t e n anal ogs: 1 nhi.bition
o7 "t opol SonBreet adire feTstiav bt 1 LG b OCH A SaT5 088 brcsat tng |
Due to its eflRivexhinptsotedin Hagvagiyey, hethyl-10qut(@spipétding)-is clearly a
limtation of Jderivati thi on of ca]r’rrmiot heci Q.. As ) t%e c2§e ot1

i notecan BIPCFER) RN PTFGRPIRGH] (RO Hastisihs psodidgich #H IGues wer e
t he canpisot hpdioRydedptydieting SNIBBY ERQ0P4N36} Aid /@ (8ignethylardind) BRIHAH-100g Or
B-ring i ndege dently. %;c,h canpt ot h%m g deri vat I ves | n&lqupe, )

ni t r ocanpt ofRECRTCaptRipthesipd topetecan) have begpaintrouceskto fer the flimical i n i n
the netabol (Runiaftyer. %t ANARfitIndY dctifiepsit edhiie ti-u-{ L pBredidiitcanPt ot heci n by
human herratl(()p%ril%eti and _ot ﬁter cel Ils= Eur . ?p Hynéhéfj.,j& 211-213, .1995;
Loos, W J. Pieriginolessbemeiiacamgptoghecitha noye saiesosthie ferbipsie offiagptothecin,
car boxyl at e 3§00 81 HinSuiHr CRABRIRENEL 5eu 4L 5047 U1THY; RIBSHEyPW. BO SR SYntHeVS8

hi gh- perfornmance |iqujd chromatography with fi uor escent detection. 'J.

Chr omat ot . oBwatepsalublegsminpplkyhogmptoghesineanalogs: iphibéionsef toppisemeragmipnd

cer ebrospi nghtifukdtGetiRBAT MELIOHRSL | F15080{07 1891 nocanpt ot heci n (9- AC),

i rinotecan, and SN-38 i'n" nonhunan

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. ]. et al. Determination of the
lactone and lactone plus carboxylate forms of 9-aminocamptothecin in human plasma by

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

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



pri mates. Cancer Chenother. Pharmacol., 41: 464-468, 1998), |urtotecan
(Emerson, D. L. et al. In vitro anti-tunor activity of two new
seven- subwDioBLsdE2 wat er - sol ubl e canpt ot heci n 35 anal ogues PCCaPoB132Res. , 55:
603- 609, 1955). WO 03/045952 PCT/ EP02/ 13216 -3 Few derivatives, such as
(1S, 9S5) -1 -am no-9-et hyl -5-f1 uoro-9- hydr oxy-4-net hyl -
2,3,9, 10, 13, 15- hexahydr o- 1H, 12H benzo [ de] pyrano [3',4':6,7] indolizino |
1,2-b] quinoline- Femdelﬁ'eﬁvesiﬁidhad(ﬁr%)ﬁeamm&-aﬂﬁybﬁeﬂwr@-@dam&ﬂyf 4-,rn¢thxl'+ ng
the F-ring owv t r e

§9 1?%3'%‘5 %h ro-1 QZI-W%% aéﬁgﬁne Et ?%&ﬁn%ﬁ&%}ﬁfﬁpﬁ% ohne-

anti -t unor aCIVI i'es |nv 0 an
t opoi soner as elﬂula(m;lbﬂ)ehomﬁﬁmésuifenaeI(DXeSQSﬂlﬂaha;mgme Fexinpoves the A- and B-

Cancer Res. . Tobg W ABOG B pol R Ro Bt it U AR B T o

parti cul ar s podfeyiMretiab Thesopdisinetaded inkibitat DXa895df isychm:aalabeverctmbmed

th/ wi t hout het at th
ot e oyt hePREh G RRLRTRLAOhYAH ok Ryt s5E Db aERR T et M, LIRS REETS
lo di scover neY31sy3s, bedld)cHowetee sthaBeringindeldisdrtoahe pavicaanpositidies irestridvted tmgs

with i mproved t' it st w ar of  tunor LI's. Ln.

o tor damee. i et By & RAf Bt S i ChateDtprt HRNER R Hisbfin because of
hexacyclic chsfiniinadsnsbite apithétivroutedof theid. Therthgeghezané stﬂmmtgirﬁeds to
relates to these novel exac clic unds havi n tent anti-t,uno
notivity, 18 JRoREdeo b aa LRI CeBVa Rt aew rE bl Recm anloe it Haroved

t herapy of saaccivmemgaufsdmdm@eﬁ&ﬁembﬁaduscorrp03| tions containing said
conpounds and processes for producing the novel hexacyclic conmpounds. It

is an object of th sent d.nyention to OVI ex ic C oun
theformety D ThReBiERR e Pres i Deriof) 55 O RREEF Hhcsn el TeSbG e ©
- NH- C( =X) - N( Ro)npoﬁhlhds Eh‘(ﬁé RejtuboRagtivity. The present invention relates to these novel

hexacyclic compounds having potent anti-tumor activity, a process for producing the

15 same, the use in the medical therapy of said compounds, pharmaceutical compositions

containing said compounds and processes for producing the novel hexacyclic compounds.

It is an object of the present invention to provide hexacyclic compounds of the
formula [1],

20 wherein
Z is -NH-C(=X)-N(R")- or -N=C(R?)-N(R")-;
R! is hydrogen;
(C1-C10) alkyl, optionally substituted with one to three moieties independently
selected from the group consisting of (C1-C5) alkoxy, hydroxy, halogen,
25 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



R is hydrogen; (O -C10) al kyl, optionally substituted wwth one to three
noi eti es i ndependently selected fromthe group consisting of (Cl-C5)

al koxy, mworexysoshal ogen, 25 am no, nono- (Cl-C5) al kyl am meT/EP02/(3216 C5)

al kyl am no and (C3-C7) cycloalkyl, a heterocyclic ring and aryl in which
the aryl ring is optionally substituted wi4h one to three noieties

i ndependently selected fromthe group WO 03/045952 PCT/EPQ2/ 13216 -4
consi sting of hydr oxgonsigtivgofhydrakn gkexy. dalagen, amine-mane-(6-Gh) kikylamino andd
di-(d-C5) al kyl am ng;_(FRA n; amno; (C-C5) alkyl, (d-C5)

al koxy, (C1-C5) al kyF’t ﬁ&ds?}oa]%lq ?-C5) al kyl amino, di- (0 -C5) al kyl ani no
optional |y subst Rf isthgdragentanging; ((a-C5) alkyl & 1r65 etlkesy, (GldEppalidthibymerd-ect ed
fromthe group conghgi Ol -5 r }

(C3-C7) cycl oal kyl @QZ?‘%@E@% ‘ﬁaﬁl %0%5 gﬁ%ﬁ‘}fix? ﬁsﬁ?ﬁat’ﬁgﬁ%%%%ﬁ‘ge s
optional | ¥ substi t thresimaietias indepanslently setectedifeim ¢se gronp epesistiag Of (CE€l5¢ct ed

fromthe group congj sk q}ég[ Vo S X 1. N0,.. Mno- ( Cl- C5)
al kyl am no or di- (%?(3%%99%11%&% amg(r%%é’;al lég’l%g‘%g%éﬁkgﬁar L |hn reoﬁgcnh&erhrﬁof

thr ogen, hal Io:\:]en anyl {0GLhiCs Jheadriyring ianpitiondlly sulstingedwith cmlaltdi thrge motkties
pharnmaceutically a S r£07 . re. cletleal |y 1 L.\ & an
obj ect of the pr esgln B%nﬁféléﬁ ?egér#etdoﬁ%rgé% %fé)u 59(%%%%"%ioéhy(grgﬁ%cggﬂlbés)@ﬁ(W’e
formula [1A], R~ &iNind, mono:-@1EC5) {liimind & did OkET)elkylaing; oxygen and R1,

R3 and R4 are aspdefipned in,claim.l,and pharpaceutj cceptable salts
thereof. It is ai %1[?1&0 her 1%%611)816#6%?' Wﬁf@gg?@&%[ﬁn Pﬁt/(gﬁﬁ%ﬁuq ot ovi de
hexacycl i ¢ conpoNnslsxygén ot hdfurpr mul a [ 18],

and pharmaceutically acceptable salts thereof.

More specifically, it is an object of the present invention to provide hexacyclic

compounds of the formula [1A],

15 [1A]

wherein X is oxygen and R, R® and R* are as defined in claim 1 and pharmaceutically

acceptable salts thereof.

It is an another object of the present invention to provide hexacyclic compounds of
the formula [1B],

20



20 WD 03/045952 PCT/EP02/13216 -5 R2 ~ N NR 30 N RANO 9 [1B] OH
0 wherein R, R2, R3 and R4 are as defined in claim1l and pharnaceutically
accept ablwogals®s2 t hereof. It is anot her object of the pr@sempPor/mzenti on to
provi de pharmaceutical conposition 5 containing the above conmpounds, and

t he use of those conpounds in nedical therapy, especially in treatnent of
tunor. A still further object of the present invention is to provide a
process for the preparation of the abaVve hexacyclic conpounds. Unless
otherwi se indicated, the follow ng def lnitgons are set forth to illustrate
and 10 defined the neani ng and scopeN&f e various ternms used to describe
the invention herein. The termpgal " kefers aostrai ght or branched
nonoval ent saturated aliphatic hyd arbonp group. "Cl-Cl0) al kyl" neans a

straight chain or branched hydrocarugs ¥ having 1 to 10, preferably 1
to 8 carbon aton(s), e.g. nethyl, ethyl, pr /1 90propyl, Dbutyl,

i sobutyl, ter-butyl, sec-butyl, pentyl, 1-nmethyNeutQl, 2-nethyl butyl,
3-nmet hyl butyl, 15 1, 1-di et hyl propyl, 2, 2-di s Wropyl , 1- et hyl propyl,

hexyl, 1-nethyl pentyl, 2- nethylpentyl,ﬁgﬂnethyKﬁéﬁlyl, 4- et hyl pentyl ,

2, 2-di met hyl butyl, 2,3-dinethylbutyl, 3,3% dinmethyl butyl and the |ike, nore
preferably teydin R, SbRT and R3%areres definad ity Hlainp & ahg phamah cetigcally abeptable salts
"(Cl-CB)alké$" éfeﬁerably means methyl, ethyl, propyl, isopropyl, butyl,

i sobutyl, tere*Yutyl, sec-butyl, pentyl, 1-nethylbutyl, 2-nethylbutyl,
3-nmethyl butyl as the like, nore 20 preferably nethyl, ethyl, propyl and the
l'i ke. It is another object of the present invention to provide pharmaceutical composition

5 containing the above compounds, and the use of those compounds in medical therapy,

especially in treatment of tumor.

A still further object of the present invention is to provide a process for the

preparation of the above hexacyclic compounds.

Unless otherwise indicated, the following definitions are set forth to illustrate and

10 defined the meaning and scope of the various terms used to describe the invention herein.

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

15 1,1-dimethylpropyl, 2,2-dimethylpropyl,1-ethylpropyl, hexyl, 1-methylpentyl, 2-
methylpentyl, 3-methylpentyl, 4-methylpentyl, 2,2-dimethylbutyl, 2,3-dimethylbutyl, 3,3-
dimethylbutyl and the like, more preferably butyl, isobutyl, 3-methylbutyl, pentyl and the
like. “(C1-C5)alkyl” preferably means methyl, ethyl, propyl, isopropyl, butyl, isobutyl, ter-
butyl, sec-butyl, pentyl, 1-methylbutyl, 2-methylbutyl, 3-methylbutyl as the like, more

20 preferably methyl, ethyl, propyl and the like.

The term “alkoxy” refers to the group ~O-R’, wherein R’ is an alkyl group as defined
above. “(C1-C5)alkoxy” preferably means methoxy, ethoxy, propoxy, isopropoxy, butoxy,
isobutoxy, tert-butoxy, pentoxy, 3-methylbutoxy, 2,2-dimethylprppoxy and the like.

The term “hydroxy” refers to the group HO-.

25 The term “halogen” refers to fluoro, chloro, bromo and iodo.



The term "al koxy" refers to the group -OR, wherein R is an al kyl group
as defined above. "(Cl-C5)al koxy" preferably nmeans net hoxy, ethoxy,
propoxy, WO®pHesxy, butoxy, isobutoxy, tert-butoxy, pentPo*srgE,Poz/lszm

3- et hyl but oxy, 2, 2-di et hyl pr ppoxy and the like. The term "hydroxy" refers
to the group HO-. 25 The term "hal ogen" refers to quoro chl oro, bromo and
I odo. WO 03/045952 PCT/ EP02/13216 -6 The term "am no" refers to the group
-NH2 and i ncl udddedermn Rrgnen peferite e sipe -Broerdinshidsy aming grappkwbish ate t he
art such as | X

benzy oxyca tfe&EHrlS Ya ?&%Molwlgelﬁ t%?gllt gtg%}ﬁ H‘I’lﬁ X&:ﬂﬂ bc?i’ﬂﬁ% terf.! &gcarbonyl
'mono- al kyl ﬁiﬂﬁ’ befl@fl@foxallb@nYlh@lcbﬂlG@be-RﬂﬁfER lY,ma@}SnNHz i s an aI kyl 5
group as defined above, and includes am no groups which are protected by a
group known in & 0 h inR’i

tert < but owycar bary! - beRcyl %ﬁ?*;{’oieﬁ%‘%?%%% e A e R
"nono- (A% cgmpmdaﬁmba QYﬁaeﬂ‘nérladll sramzine gheuips widheare pootested by Agraup Im@wn
N propyl am

N-(2- net hyl %? E)hﬁyr %@nﬂﬁggﬁ nge am n%ly{e%%ﬁyé%g%ﬁ tﬁ%ﬁ@‘éﬁk@%}ipr e?? er a%lfy
N- et hyl ani nénd thdrl@p'yhfatﬂmo mm(ﬁ&ﬂé)ﬂﬂwlﬁramd” pr@erlablkeneanhél -methylamino, N-

| kyl R’
(i ndgpeﬁdgrrpte?ma 1§%]qg}0hﬁylﬁlﬂ§}c?ﬁgﬁ9%ﬁobﬁaﬁmo W%E?leﬁnﬁ hed abovgr °
"di - (Cl- C5) mdtly)rlpmpmhamum -6 mﬂwlpmpyi@mm; Hrmtt;ﬂgmam, and the like, more

“ ﬁg: gfj{hyyl gg%f%gblykﬁ_%ﬁﬁﬁg &ﬁbﬁﬁ%m%kowﬁr}é%%ﬂﬁg%{%@@propyl am no and the

I i ke, nmore preferably N, N-d| met h}/l am no, N, N-diethylam no. The term
" ( C3- C7) cycl oal theterme “disllglansng” nafers ¢ the grwuj;g—NWR”QthmunBtanddh’taen any

h |
neL et o ket LR i BTSN 4 P i
preferably pyaftroplymosans Hiy- dlrrytdiybiwnw N,NedictipdarhiznoniN, N&hpmpy}ytnhn@, N,Nag"

refers a 3 re Qle 1 or. re ey oat on(s)
sel ected frgir}nsogﬁ%@%% fiI d}&%i&ﬁ&’oxazo ’Q}SN Pﬁdamlgf);ﬁ mg f§]rhydro-
oxazol yl 15 4pﬁ>pﬁalmy1dmand Inhlealzkel, ylore pmfeydtbly DY rditngthylanhine ifIN- dnauhylanﬁicyl
triazolyl, tetrazolyl, pyri dyl, pyrazi nyl, pyrimdinyl, triazinyl,
oxadi azolyl, th ol rah drqt hi en
t et r ahydr of uryl Tﬁg%e?‘p Cﬂgcﬁo Iaxyaris gt ere ring, W¥1Ch do not contain
any heteroatoms in the rlng Cycloa.lkyl” preferably means cyclopropyl, cyclobutyl,

cyclopentyl, cyclohexyl, cycloheptyl and the like, more preferably cyclopentyl and
cyclohexyl.

20 The term “heterocyclic ring” refers a 3 to 10 membered ring which contains one or
more heteroatom(s) selected from N, S and O, preferably oxazolyl, thiazolyl, 4,5-dihydro-
oxazolyl, 4,5-dihydro-thiazolyl, furyl, pyrrolyl, thienyl, imidazolyl, triazolyl, tetrazolyl,
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, isopropyl and the like, more preferably
methyl and ethyl.



25 met hyl pi perazinyl and the like, nore preferably imdazolyl, pyridyl,

nor phol i nyl and pyrrolidinyl. The term"aryl" neans an aromatic
carbocyclwoognews2 i.e. a 6 or 10 nenbered aronatic or p&RCTIER0Y/Y3286 onatic
ring, e.g. phenyl, naphthyl or tetrahydr onaght hyl, preferably phenyl or
napht hyl , and nost preferably phenyl 30 Th 'term (C1-C5) al kylthi o" refers

to the group R rein a - C5).al k as, defi bove,
preferably net hyI§n ﬂéet erntﬂﬂv&ﬂ??n’ tﬁ% BS\R QRY ﬂ%]éfs}lbﬁﬁuteaﬂ?‘@@

met hyl and etshpdtitutidd 63/ M@M&@ﬂﬁ@@@és’iﬁ&%ﬁpr&e}aﬂ aﬁ&ﬁéﬂfsﬁﬁﬁnﬁnd 'ﬂl\ﬁfe@§ ' 0”
t he expressi orﬁar{vﬁstlo&al I%(tﬁub titut.ed with E&gﬁﬁ substltutlon can
occur at one YEFVHFERUFTEDL "B’FE?“@PQBF?‘HQFP qctegrirom ke sparified s
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3- met hoxypropyl, 4-nmethoxybutyl yet E
ammonium hydroxide, sich as for example tetramethylammomum ydroxide.

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

20  4-methylpentyl, 3,3-dimethylbutyl, heptyl, 2-methoxyethyl, 2-ethoxyethyl, 2-
propoxylethyl, 3-methoxypropyl, 4-methoxybutyl, 2-hydroxyethyl, 3-hydroxypropyl, 4-
hydroxybutyl, 5-hydroxypentyl, 2-fluoroethyl, 3-fluoropropyl, 4-fluorobutyl, 2-
chloroethyl, 3-chloropropyl, 4-chlorobutyl, 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-
ylethyl, 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)ethy, 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.
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et hyl am no, propyl am no, butylam no, dinethylam no, diethylam no and the

arm nomet B+ chi 5o i B AP o Ao ersTh Bty AN ponBAF SR HRRB I
met hyl am no, butyl am no and dlnethylan1no 10 In nore detail the present

i nvention refers to hexacyclic conpoundszpf formula [1], 3 ~~R1 \ O N
R4/ N/ O 9[1] CHO /

RS
R4
9 0]
OH O
[1]
wherein
Z is -NH-C(=X)-N(R})- or -N=C(R*)-N(R})-;
R!is hydrogen;
15 (C1-C10) alkyl, optionally substituted with one to three moieties independently

selected from the group consisting of (C1-C5) alkoxy, hydroxy, halogen,
amino, mono-(C1-C5) alkylamino, di-(C1-C5) alkylamino and (C3-C7)
cycloalkyl, a heterocyclic ring and aryl 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) 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)
25 alkoxy, hydroxy, halogen, amino, (C3-C7) cycloalkyl, heterocyclic ring or
aryl in which the aryl ring is optionally substituted with one to three moieties
independently selected from the group consisting of hydroxy, (C1-C5) alkoxy,
amino, mono-(C1-C5) alkylamino or di-(C1-C5) alkylamino;
R® and R* are independently hydrogen, halogen or (C1-C5) alkyl; and



wherein Zis -NHC(=X)-N(R1l)- or -N=C(R2)-N(R )-; R is hydrogen; 15
(C1-00) alkyl, optionally substituted with one to three noieties

i ndependew0Dlog/043961 ect ed from the group consisting of (Cl-EEX/EROXNB2YG

hydr oxy, hal ogen, am no, nono-(Cl-C5) al kylam no, di-(Cl-C5) alkylam no
and (C3-C7) «cycloalkyl, a heterocyclic ritg and aryl in which the aryl
ring is optionally substituted with one to three noieties independently
sel ected from t Heisgxpgep @Bulfwnsi sting of hydroxy, al koxy, hal ogen, am no,

nono- ( C1- C5) al kyl.am I, = m no; R2 is hydrogen; am no;
(d-C5) alkyl, ?ﬁf%&ﬁmﬁ%gg&a}lfl{}af%ﬁabgga%%%{elto i 0, nono- (C1-C5) alkyl am no,
di - (C1-C5) alkylam no optionally substituted with one to three noieties
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hydr oxy, hal ] s rocyclic ring or aryl in
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I ndependently selected fromthe group consisting of hydroxy, (d-C5)

al koxy, @nino, noPrefared-as)poainilydfthe present invention agsthosd ffoemitlad1AR3 and R4
are independently hydrogen, hal ogen or (Cl-C5) alkyl; and WO 03/ 045952

PCT/ EPO2/ 13216 -9- X is oxygen or sulfug; and pharmaceutically acceptable
salts thereof. In a preferred enbodi nent [of the present invention, the
stereochem stry of position 9 of the pand of the formula [ 1] is S
configuration 5 Preferred conpoundss of ithelpresent invention are those of
formula [1A], RL HNHNN:~~ 0 9 0

[1A]

wherein X is oxygen and R', R® and R* are as defined in claim 1 and pharmaceutically
acceptable salts thereof. The invention preferably refers to compounds of formula [1A],
wherein R! is hydrogen; or (C1-C8) alkyl optionally substituted with one or three moieties

10 independently selected from the group consisting of (C1-C3) alkoxy, hydroxy, halogen,
amino, mono-(C1-C3) alkylamino, di-(C1-C3) alkylamino, (C3-C7) 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 and halogen;
and R*and R* are hydrogen. Even more preferably R' in compounds of formula [1A] is

15 (C1-C8)alkyl, phenyl-(C1-C8) alkyl, heterocyclic ring-(C1-C8)alkyl, alkoxyphenyl(C1-
C8)alkyl or halogenphenyl(C1-C8)alkyl, and most preferably R’ in compounds of formula
[1A] is 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) (9S)-1-butyl-9-ethyl-9-hydroxy-1H,12H-
pyrano[3”,4”:6’,7 }indolizino[1’,2’:6,5] pyrido[4,3,2-de] quinazoline-
25 2,10,13(3H,9H,15H)-trione;



wherein X is oxygen and R1, R3 and R4 are as defined in claim1 and

phar maceutically acceptable salts thereof. The invention preferably refers
to conmpouwosisofornul a [ 1A], wherein Rl is hydrogen; or PCTEPCS)3286 kyl
optionally substituted with one or three noieties 10 i ndependently sel ected
fromthe group consisting of (C-C3) al kexi,- hydroxy, hal ogen, anino,

nmono- (C1- C3) al kyl am no, di-(d-C3) al kylam no, (C3-Cr) cycloalkyl, a
heterocyclic ri ngbak@s)ed-gthyl-A- }wﬁlwity-l-lhk(‘&nydrphwhfg))c&l}’ﬂfiﬁ &2Ht |y substituted

with one to three S0l Y »8§ _rqw&
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3", 4" 6' d ' 3, 2-d i ne-
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(9S) - 1- [ 3- (di et hyy am)rm)eﬁiybmmebty%emm&mﬁmmmxy 1H, 12H 5 pyrano [

2, 10, 13( 34) 01, 150 - FYTRE My dinoRriabl T aySspytidofi £ Sacfltindsifne"

(9S) - 9- eidyl - 9- hydr gxw;13¢ 3SPELSH - ttdnk2H pyrano [ 3",4":6',7" ] indolizino
1',2':6,5] pyrido [4,3,2-de] quinazoline- 2,10, 13 (3 H, 9H, 15H) -tri one;

10 e) (99) - 9- et hg) {95)Hrethyk-hydroxy2l-plapyt-Ltih -y ) ethyl] - 1H 12H
pyrano|[3”,4”:6’,7’ ]indolizino[1°,2’:6,5] pyrido[4,3,2-de] quinazoline-
2,10,13(3H,9H,15H)-trione;

h) (9S)-9-ethyl-9-hydroxy-1-[2-(pyridin-3-yl)ethyl]-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 hydrochloride;

i) (9S)-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;

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

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

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

1) (9S)-9-ethyl-9-hydroxy-1-pentyl-1H,12H-
pyrano[3”,47:6’,7 ]indolizino[1’,2’:6,5] pyrido[4,3,2-de] quinazoline-
2,10,13(3H,9H,15H)-trione;



pyrano[3",4":6"',7"] indolizino [ 1',2':6,5] pyrido [4,3,2-de] quinazoline-
2,10, 13(3H,9H, 15H) -t ri one hydrochl ori de; f)

(9S) - 9- etW9lo3lo439ept yl - 9- hydr oxy- 1H, 12H pyrano [ 3", 4": 6", 7PCTiRPdDI3226 nO |
1',2':6,5] pyrido [4,3,2-de] quinazoline- 15 2,10, 13(3H, 9H, 15H)-trione; @)
(9S)-9-ethyl-9- hydroxy | - propyl -1H, 12H pyrddo [ 3" 4":6 , 7'] indolizino [
1',2':6,5] pyrido [4,3,2-de] quinazoline- 2,10, 13& \ 9H 15H) -trione; h)
(9S) - 9-et hyl - 9- hydrr@)<>(93) ?-zth(ybﬁrhydrwsl ~3-(emefhqxyphenyDzthybloligyleHno
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2, 10, 13 (3H 9H 15H) - tpyramo¢3” WE,GHMH@E%@ [1PCT8,ERG2ida BR23,8-de] diinazpline-

(98)-9- et hyl - 9 hydr oxy. henyl)ethyl] -.1H, 12H pyrano
[3".4":6' .7 ] indol ?zluognlé[(%H%ﬁ {;’Eﬁmﬁﬁ% pyrido [4,3,2-de] qui nazol i ne-

2, 10 13 (@d—l 9H 15H)P)-(pg)Lng11etHv)1g(g§am J;gnm{ 9-et hyl -9- hydr oxy 1H, 12H 5
pyrano [3",4": 6 i'ndol i zi no éS yrid

» p) bl e]
qui nazol i ne- 2, 10 13 P(}’Hfllloé?H A Y q,qogﬁr@o 1 2t P}’Tldoﬁlg‘? de]qumaZOhne'
2,10,13(3H,9H,15H)-trione;

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

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

r) (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-

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

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

25 The most preferred compounds are
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) (9S)-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;
c) (9S)-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-
2,10,13(3H,9H,15H)-trione;



0) (9S)-9-ethyl-9-hydroxy-1-(3-nmethyl butyl)-1H, 12H pyrano [ 3",4":6',7" ]
indolizino [ 1',2":6,5] pyrido [4,3,2-de] quinazoline- 2,10.,13

(3H, 9H, 15™p-oBoedare; 10 p) (9S)-1, 9-di et hyl - 9- hydr oxy- 1H, 1PHTHmPOAN214§
3",4":6',7 ] indolizino [ 1',2" :6,5] pyrido [ 4, 3, 2-de] qui nazol i ne-
2,10,13 (3H,9H,15H) -tri one; q) (95 - 1- -[12,- (4- chl orophenyl) et hyI]
-9-et hyl - 9- hydroxy- 1H, 12H pyrano[ 3" 4 :6',7'] indolizino [ 1 ,2' 16, 5]
pyrido [4,3, 2-de] ddtipﬁhﬁﬂth}’hé hexsl -2-hy@roxp(BHZH, 15H) -t ri one;

9S)-9-ethyl -1 -] 2- , L

S o7 1 i ndol IS R DRl P, @Xﬁrﬁ@@%%sﬁ%ﬁg
2,10, 13 (3H, 9H 15H) 2,10613@1H;9P1515H) trione; |
9S) - 9- et hyl - 9hd -] - | et hyl H12 20 3",4":6',7'
(990 oretnvl-o-hydsgn LG st il st o AHkagn 20 pyrano | 30 41i6
15H)-tri ope; and t) ;(y9§1)0'[§-’"436 7 ﬁrdm&mgmwb d6[4ha/iz-de Somxe- 1H, 12H
pyrano [ 3",4":6' 7 ?doI|Z|no pyrido [4, 3, 2-de]

qui nazol i ne- 2, 10 13 i9%he. 25 The nost preferred conmpounds

9S) - 1- b t 2 4".6',7
Mdol 1 zino [ 1. 21 égﬁﬁ% s }P%‘f’@%i’ésl PRI 1005 (5 ko 1 15k
-trione; b) (99)-9- qiyl’q;io{g ﬁyﬁiﬂdnﬁoﬂlzmb{alg,étggﬁ}pjzﬁdd@:—]s Meh}ummh{lés 34H 6,7

dol 1,2 3,2 2,10, 13 \
b 151 “- v one: o ReRf 8RR fetisd oy - ?“'(Saféth??pmpyu TH 121
pyrano [& ,4":6', % 193)| ILCHQJ !LZshR)?o hehyt)éhyi§.odth yg“h ,1i31
fg é ?,I’I o% V\g;i

qui nazol i ne- 2 10 1 2 I5CT/ EP02/ 13216
-12 d) (9S)-9-ethyl Pyrarwé%y‘} @JH %hymhwléﬁipyrldo 432 de]quinazoline-

2,10,13(3H,9H,15H)-trione;
h) (9S)-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-
15 2,10,13(3H,9H,15H)-trione; and
i) (9S)-1-(3,3-dimethylbutyl)-9-ethyl-9-hydroxy-1H,12H-
pyrano[3”,47:6°,7’ ]indolizino[1’,2:6,5] pyrido[4,3,2-de] quinazoline-
2,10,13(3H,9H,15H)-trione.

In another preferred embodiment the invention refers to compounds as defined

20 above which are represented by formula [1A],

[1A]

wherein X is sulfur and R}, R® and R* are the same as defined in claim 1.and

pharmaceutically acceptable salts thereof. Preferably, the invention refers to compounds
formula [1A] wherein R’ is hydrogen or (C1-C8) alkyl optionally substituted with one to
25 three moieties independently selected from the group consisting of (C1-C3) alkoxy,
hydroxy, halogen, amino, mono-(C1-C3) alkylamino, di-(C1-C3) alkylamino, (C3-C7)
cycloalkyl, a heterocyclic ring or aryl in which the aryl ring is optionally substituted with
one to three moieties independently selected from the group consisting of hydroxy, alkoxy



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

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

(9S) - 9- etWQl03@4F952dr oxy- | - pentyl -1H, 12H 5 pyrano [ 3", 4": 6 PCT/HPO/m20d i zi no |
1',2':6,5] pyrido [4,3,2-de] quinazoline- 2,10,13 (3H 9H, 15H)-trione; f)
(95)-9-ethyl -9- hydroxy I-(3 rrethyl butyl ) -18,-12H pyrano [3",4":6",7"]

i ndolizino [ 1',2":6, yrido [4 2-de] quinazoli ne- 10, 13 (3H 9H, 15

U1 one; 10 cghagy aad < F g R i dgam My Byl Lok e e o t-60) 1A
pyrano ’m(ést ?bef%gbl}' 5_"1'53@ kélH? (}mléth }C))% ;loﬁsx-@en&y.rﬂxg&p & ok tﬁesg%bmpounds

qU|nazoI|ne
(9S)-9-ethylard - [ 2- (4-f| uorophenyl) et hyl ] - 9- hydr oxy- 1H, 12H pyrano

[3",4":6",7"] ind B @5519 eI'rh)Jk ﬁj;'gxﬁl-(g)éﬁétﬂﬂb{léd)glﬁ'lgﬁl qui nazol i ne- 15
§)

2, 10 13(3H 9H 15 tyrone;
(9S) 1- (3 3-di net hypmm;o[@ 49’ Gé,ﬁﬂyidoﬁzmybllf @k@;s]plyludlaH,iagl-rda]”qmn[l@bhﬂé-Z@H)? ]

i ndolizino [ 1,2 2-de] quinazoline- 2,10,
(3H, 9H, 15H) - trione. Lgﬁéﬁhgﬁikééngwgu enbodi ment the |nvent|on refers to

compounds as def i Bgdos)2calyny syuhigh ghecigpes e ed by formuila [14], R-
NR3IO1 NR4 N?g) ) eﬁﬁp yﬁ?’ﬁherﬁelﬁ i s sulfur an R, R3 and R4 are

the same as defi nedPVWné’ Bpdr ﬁ’:ZﬂHldObﬁaphb@e@ﬂPé’&ﬂpgﬁ %%‘@é}ﬁ%lkﬂz@h%%?@{)

thereof. Preferablymibhe1bnyem,iom)- Hﬁ;‘ngra%&o conpounds formula [IA]
wherein Rl is hydrogen or (Q-C8) alkyl’ optionally substituted with one to

25 threewnoi eti es¢) (9Lpeettghpihydselyecpattyl 18j12HRe group consi sting of
(C1-C3) alkoxy, pyrano[3”,4”:6’,7’]indolizino[1’,2:6,5] pyrido[4,3,2-de] quinazoline-2(3H)-
thione-10,13(9H,15H)-dione.

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

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

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



hydr oxy, hal ogen, am no, nono-(C -C3) al kylam no, di-(d-C3) alkylam no,
(C3-C7) cycloalkyl, a heterocyclic ring or aryl in which the aryl ring is
opti onal IwogBbs95t uted with one to three noieties indeperdemPoy1Reé ect ed
fromthe group consisting of hydroxy, al koxy WO 03/045952 PCT/ EP02/ 13216
-13 or hal ogen; and R3 and R4 are hydroge’n1 Wore preferably R is phenyl or
(Ad-C8) alkyl and nost preferably RlL is phenyl, 3-nethylbutyl or n-pentyl.

Exanpl es f ormethEbatybampohasehs 3, 3a41€‘ie§)}’1bu’[}’1 n- heP’le 'n-octyl, benzyl, phenethyl, 2-

9S) - 9- et hyl t ?d‘hﬂ'é .
|(ndZ)I [ Z|enoy[(dﬁném)qu )kﬂlﬁlﬁar@ rﬁ%?ﬁ%ﬁﬁb% ﬂé}rll nazo yarﬁiigrgpyﬂz (gyr}adzrf]oz 13
(9H, 15H) - di ahethyh - (avgsﬂue%fi)nwl,g @ymp@ﬂmhepmléﬁbﬂh%(éc orephq@ylrethﬁlor 2-

3", 4":6', 7 | 2 (3
-2 bt one- 10 CHPRRAsh DGRy, J-phenyBropyh RPHHyARogefh shedyf eyl e ! | ne-2 (30
(95) 9- etmy|hyérqumdw,-aumpemewl, 1memr1p3mkndhy13(dlmeﬂﬁ'larmn]omdthlyl,Z| no [

16,5
(9H 15H) LI (%ﬁjeolrg% hj?hg?&é%glnéﬁ%ﬁﬁéﬂ*ll ?%Zﬁggleseﬂ-{ nven}%’lyom’laghl eor’g tylthlo’

c(:) 0 \Arrﬁounds er eprthdeminy bbWIMmpmnldan[emBIJammcz RNg h[dtlogcn o«Emcthyloan@R‘iE E 1B] | lO—I
erein | ceutica
accept abl e hgfl{%émt &f eofl %égﬁeﬁré??lg %argg(g%d H(())ﬁin g]f'olugg&gegﬁ%&c’i@above g

wherein R is hydlab)géﬁS)eI—b@@ﬂ—%Bblyl QihkdrbxybﬁihlﬁH-s optionally substituted
t h t h . l : ,.’
o SEERL ot 5. B PR e LEMAIBREAIRs o,
al kyl am no, -(C1- Ca)),la(%ﬂaﬁﬁ-dmne(@ C7) cycloal kyl, a heterocyclic ring

and aryl in WhICh the aryl ring.is optionally substituted wi.ith one to
three noieties i n@péhtictrethyl-9-hydroxy-1-[2-(4-morpholino)ethyl]-1H,12H-

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

15 c) (9S)-9-ethyl-9-hydroxy-1-propyl-1H,12H-
pyrano([3”,4”:6’,7’]indolizino[1’,2’:6,5] pyrido[4,3,2-de]quinazoline-
10,13(9H,15H)-dione;

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

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

e) (9S5)-9-ethyl-9-hydroxy-1-phenethyl-1H,12H-

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

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

i) (95)-2.9-diethyl-9-hydroxy-1-(3-methylbutyl)-1H,12H-
pyrano[3”,4”:6’7’]indolizino[1°2’:6,5] pyrido[4,3,2-de] quinazoline-

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




selected fromthe group consisting of hydroxy, alkoxy and hal ogen; R2 is
hydrogen; amno or (C-C5) alkyl optionally substituted with one to three
noi eti es wodapevdently selected fromthe group consi sti n@COEPOL132C5)

al koxy, hydroxy, hal ogen, am no, nono 25 (Cl-C5) al kylam no, di-(d -C5)

al kyl ami no, (C3-C7) cycloalkyl, a heterocyélic ring and aryl; (d-C5)

al kyl thio; (Cl-C5) al koxy; m)no-( -C5) al kyl ami no; _and di - (Cl Ch)

al kyl ami no: R3 i sihy 9D ehdrdinthyler h}@hpmﬂﬂ%methﬂarml)rbliﬂﬁﬁrogen Mor e

Pethyl | Cethyl. e probpien8laiOilifadibblol 72 LERAHMBEE SRRKGubETE Y R 1S
2-met hyl propyl , 2, 2- dID,rhé&%ymrIb jone; n- pentyl 3 W0 03/ 045952° PCT/ £P02/ 13216
-14 net hyl but yl n- heptyl, n-octyl, benzyl,
phenethyl , 2- (di ﬁét%ﬁaﬁf% féFBEY:"gﬁina{ ﬁ’:ﬂﬁ%{hno)ethyl

3- (di net rgyl ani no) pr op angg:(@w* J7QindoRzin¥[1),2%)3pyride[ 4(3)3L1db}i]uma361)aie)- et hyl ,
2- (4-met hoxyphenyl) _eth (4- chlorophenyl) ethyl or 2-

(4-fl uorophenyl) et hyI1 R2 i's hydrogen, rret hyl , et hyI

propyl, 5 hydroxy ) ’ %BE Ilp p@gyno) met hyl
(di met hyI am no) net’hyl*;] yé) K3 %{% @?ﬂéﬁ{yl %n ucronet h phenyl 2 pyridyl,
met hoxy, ethoxy, net [pytamb{?d’ 47ef ﬁgindblmno 12t6h3) Ipamitné:; 3,5deld pliner

di rethyl am no; R3 is r t_hyl and R4 is hydrogen Preferred
conmpound may be sel eépég(ﬁ?g%?hdelg;gr’oup consi sting of: a)

9S) - | - by yl - 9- et ) { 1216 , 7 dol
( )2 . 6, 1éb}ypyrl 30%[04 gsgyg Iiy hjy%ig%u @On& gw];@P{I%I}l,I_H ] (;)]neI nbgo I(SZJIS)nO |
- 9 et hyl - 9- hydr oxy- Pyratngi é‘hq%z mﬁ*@mﬁe 1 %t»éa?zwyn olfh3L- di inazolin

pyrano[ 3", 4":6', 7' lbqg?p{;g}qp({loﬁe 2':6,5 ] pyrido [4,3, 2-de]
qui nazol i ne- 10,13 (9H, di one Rydrochl oride; 15 c)

(9S) - 9-et hyl - 9- hydﬂ)0>(9$)l—9-pt}qbylheiﬂ G Ryfrpyy-aHQI2EB" , 4":6' , 7' ] indolizino [
(95 - 1- behzy] - o- ot hyPYERYar 6 SR UERRY zﬁ%%{%yéawg%mwaz@w. Jino [
1'2':6,5]s5 pyrido [4, 3023¢], 151[&9%@1@& ine- 20 10, 13(9H, 15H) - di one; e)
(9S)-9-ethyl -9-hydroxy-1-phenet hyl -1H, 12H
o) (9S)-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;

p) (9S5)-1,9-diethyl-9-hydroxy-1H,12H-

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

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

s)  (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-

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

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



pyrano [3",4":6'7"] indolizino [ 1'2':6,5 ] pyrido [4, 3, 2-de] quinazoline-
10, 13(9H, 15H)-di one; f) (9S5)-2.9-di ethyl 9- hydr oxy-| - phenet hyl - 1H, 12H= 25
pyrano [ 3wWOo430&932 ] indolizino [ 1'2':6,5 ] pyrido [4, 3, Pcagpozyu2n@zol i ne-
10,13(9H,15FD- di one; g) (9S)-9-ethyl - 9- hydr oxy- | - ( 3- phenyl propyl ) -1H, 12H

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

] indolizino [ 1' 2 6-5]6-pyr|do [ 4, 3 2-de] qui nazol i ne-

10, 13(9H, 15H)- dione; 30 h) (9S5)-9-et hyI oxy-1-(3-methyl butyl)-1H 12H
pyrano [3",4": 6 70)] (PHddie 'ﬁtil}’fﬂlwl (l“fngffh Yléhi}{m 2-de] qui nazol i ne-

10 13( 9H 15H)- di One Qn 3»4»6;
(9S) - 2. 9-di et hyl - O

S e T e T

indolizino [ 1'2' 6 EP lﬁﬁﬁHd@g 4d13n¢3 de] qui nazol i ne- 35 10, 13( 9H, 15H)
di one; WO 03/ 04595

(9S) - 2. 9-di et hyl

-q mﬁg) f & Sl %%Y%@W?EP()‘)&W? -Bydrost Ho2Feno 37, 4":6' 7'

indolizinp [ 1'2':6, 3 m{sd@’déf’]ﬁldbhﬂiab [19.01:6)8F9kid6 B3, me]l@ﬁr%doﬁﬁéﬂ) - dione;

k) (9S)-09-ethyl -

1he - 9- roxy-1H 12H 5 pyrano [3",4":6", 7
511%99-? 5%9 dtoio%e’Z de] qui nazol i ne- 10, 13(9H 15H)

indolizino [ 1',2 6,1

di one; 1) (9S)- 9
]Jindolizino [ 1

5 %S'f@% T ARG Ty

di one; 10 rr) (98) - W@Iolhfgi’lél”%,ﬁi/]drdwhymoﬂl 2’(&5}mat1h£,41392{dp}qu)nazohn¢-l 12H

pyrano [ 3", 4
qui nazol i ne-
(9S) 9-efdyl -1 -

1 :6,5] pyrido

15

20

25

30

,2':6,5 do [ 4,3, 2-d
10,15 (%G, > B A
5? 419s)hydrd?em 71193h ) igxPa L (B0Ee gibu?l)g EH,QH] i ndol i zi no [

- e] qui nazoline- 15 1 15F?- di one
,47:6°,7’lindolizino[1°,2’:6,5] yr1do[4,§,2 de]quinazoline-

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

y) (9RS)-9-ethyl-9-hydroxy-4-methyl-1-pentyl-1H,12H-
pyrano[3”,4”:6’,7’]indolizino[1’,2’:6,5] pyrido[4,3,2-de] quinazoline-
10,13(9H,15H)- dione;

z) (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;

aa) (9S5)-9-ethyl-9-hydroxy-1-(2-hydroxyethyl)-2-methyl-1H,12H-
pyrano[3”,4”:6’,7’]indolizino[1’,2’:6,5] pyrido[4,3,2-de] quinazoline-
10,13(9H,15H)- dione;

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

cc) (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;

dd) (9S)-9-ethyl-9-hydroxy-1-pentyl-2-propyl-1H,12H-
pyrano{3”,4”:6’,7’]indolizino[1’,2’:6,5] pyrido[4,3,2-de] quinazoline-
10,13(9H,15H)- dione;

ee) (95)-9-ethyl-9-hydroxy-2-hydroxymethyl-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;



0) (9S)-9-ethyl-9-hydroxy-I-pentyl-1H, 12H pyrano [3",4":6"',7'] indolizino |
1',2':6,5] pyrido [4,3,2-de] quinazoline- 10, 13(9H, 15H) - dione; p)

(9S) -1, 9-woeBly39sD- hydr oxy- 1H, 12H 20 pyrano [ 3",4":6', 7' PCTIRPADII226 nO |
1',2':6,5] pyrido [4,3,2-de] quinazoline- 10, 13(9H 15H)- di one; Q)

(9S) 9- et hyl - 9- hydr oxy- 1- [2 (4- rret hoxyphenW)et hyI] -1H 12H pyrano

[3",4":6",7" ] indalizino 1 5 pyri do [4 2-de]. qui nazoli ne-
10, 13(9H, 15H) - di ofik: (9% 9r9th1(199s$1}'dr0 -2-ygroxymeshl o Gomstylpropyling £, 12H-

-9- et hyl - 9- hyd 1
15 T Syt ide 12, PBHET AT oheinSl L T e plrit A A Rranoline- o)
“9lethyl- 1- [2- (4- lejlﬁ(B ) ficsehy| | -9 hydr oxy- 1H, 12H

3", 4":6',7 5 3 i li ne-
10 13k, 15+ - oy oy dhilshydrogaiRopboRib g iR AR PREC,
- 9- hydr oxg- 2- met hyl - lpyriﬂdr[s”,pvs’aﬁmdoﬁzmh’ﬁ 6,5 pyritloidss,i-de@idazdline2’ : 6, 5]

pyrido [4,3,2-de] qui ﬁ 13‘% 3(9H, 15H) - di one; WO 03/045952
PCT/ EPO2/ 13216 -16 u gw%@f 1€9. hydr oxy- | - (1- met hyl et hyl ) - 1H, 12H

pyrano [3", 4":6' 7@ 93;*%' i rdthekhyt-9-dthyi®-Ryard¥-198-hdpirafl gl HoMipazol i ne-

10, 13(9H 15H) - di
(9S) - 1- (3, 3-di net hy! bpyrghg [39486hlindplimndt X6, pyddei4s, e uinapdined” : 6' , 7' ]

indolizino [ 1',2':6, ﬁ)g (E dfs(ij_g 3. 2-de] quinazoline- 10, 13(9H, 15H)
di one; w) (98) 9- et hyl-9-*hy - -n’et hoxy- | - (3-net hyl butyl)-1H, 12H pyrano

3",4":6), 7 i ngpl {98 20arhinbmehyl ®-&hyl drd ehtyd-1de}21qui nazol i ne-
10, 13( 9H, fSH)- d|oﬁ2(1?)xlﬁmm ¥ Y- PUid@Ry{14petityd-1081 2H

(9S)-2, 9-di ethyl - 9- hyBiFa%‘g/Lf" 4(:87rindolizingl 12163 nyidel4pyd-dplguimszolipe-g: 71
indolizino [ 1',2":6, fj,1:9H B0l dickheZ- de] qui nazol i ne-

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

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

kk) (9S)-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;

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

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

mm) (9S5)-2-(dimethylamino)-9-ethyl-9-hydroxy-1-(2-methylpropyl)-1H,12H-
pyrano[3”,4”:6'7’]indolizino[1°2’:6,5] pyrido[4,3,2-de] quinazoline-
10,13(9H,15H)-dione hydrochloride; and

25 nn) (9S)-2-(butylamino)-9-ethyl-9-hydroxy-1-(3-methylbutyl)-1H,12H-
pyrano[3”,4”:6'7 ]indolizino[1°2’:6,5] pyrido{4,3,2-de]quinazoline-
10,13(9H,15H)-dione hydrochloride.

More preferably the compounds may be selected from the group consisting of:
a) (9S)-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) (9S)-9-ethyl-9-hydroxy-1-phenethyl-1H,12H-
pyrano[3”,4”:6’7’Jindolizino[1°2’:6,5] pyrido[4,3,2-de] quinazoline-
10,13(9H,15H)- dione;



10, 13(9H, 15H) - dione; y) (9RS)-9-ethyl -9-hydroxy-4-nethyl-1-pentyl -1H, 12H
pyrano [3",4":6',7"] indolizino [ 1',2":6,5] pyrido [4,3,2-de] quinazoline-
15 10, 13(WH,0256¥p52 di one; z) PCT/EP02/13216
(9S)-9-et hyl - 9- hydroxy-| - (2- hydroxyethyl)-1H, 12H pyrano [ 3",4":6', 7'
indolizino [ 1',2':6,5] pyrido [4,3,2-de} 18ui nazoline- 10, 13(9H, 15H) -

di one; aa) (9S)-9-ethyl-9-hydroxy-I|-(2-hydroxyet hﬁ»{ -2-nmet hyl - 1H, 12H 20
pyrano [3",4":6',® (99rxdehyk9-hpdjoxy:1-G-mettylbusyl)-illel It 3, 2- de] qui nazol i ne-

10, 13(9H, 15H) - di ong; »(4,9 = VY E QW - 1 =] = yl-1H, 12H
pyrang [3", Zl) 6' I 7' Fyriaﬁé’%?»l %Zﬁ]%ﬁTﬁfﬁﬁ%I?%*%?]p y%i?%%ﬂ??ggduéﬁagg qﬁi nazol i ne-
10, 13(9H, 15H) - di onéQ,1XSHBH)-98)ne, 9- di et hyl - 9- hydr oxy- 1| - pent yl - 1H, 12H

3",4":6"',7.] dndolizj 1',2':6,5 ' 3, 2-d [ i ne-
DL Lt ) oSSkt Sl 8 ) 2] o L
pyrano [3",4": 6", 7' pyraho@0l47 %t MPintolzing] 1, 8:63] ppiitié [d3,1-de Rurat6lne-

i i ne- 30 10, 13(9H 15H)- d ,
?SIS??S?e!t Rsl -9- hydré@e@aé&ﬁkﬂ%bml Ot]ﬁyl ?F? pentyl - 1H, 12H pyrano [3",4":6"' 7' ]
indolizino [ 1'2' .6 g P¥LiL091 _21-_151%191% pagol i ne- 10, 13(9H, 15H) - di one;
WO 03/ 045952 PCT/ @P@fgéﬁ‘gld ﬁ“"?‘?’ © ’
(9S) - 9- et hyl - 9- hydr pmn@{%yﬁﬁb?ﬂ/iudbl)iqihe[I1’-4’2%5i‘p?ﬂid{d>[[4r3o?p§ié])quindzdlm¢ pyr ano
[3",4":6'7'] indoli 6(11 115II‘?)I-:d.160n561 pyrido [4, 3, 2-de] quinazoline-
10, 13(9H, 15H) - di oni,’ 53}8%" >
(9S) - 9- efphyl - 9- hygr wsZeth}lfpIz-f{)zcgﬂ?hbyép?%%ﬁm}-gmgg%wiH,@leZH 5 pyrano

. ] y -

[3",4":6"7"] indolizino , 5] Py , 2 ]. qui nazol i ne-
10, 13( 9H, 15H) - di onBYyrape)3”»4”:6’,7’Jindolizino[1°,2°:6,5] pyrido[4,3,2-de]quinazoline-

(9S) - 2- chl or onet hyl 1§150okY1 519 AysHeoxy- | - (3- met hyl butyl ) - 1H, 12H

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;

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

i) (95)-9-ethyl-9-hydroxy-2-hydroxymethyl-1-pentyl-1H,12H-

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

i) (9S)-2-aminomethyl-9-ethyl-9-hydroxy-1-pentyl-1H,12H-
pyrano[3”,4”:6’7’]indolizino[1°2’:6,5] pyrido[4,3,2-de]quinazoline-
10,13(9H,15H)-dione.

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

of medicinal activity.

The invention also refers to pharmaceutical compositions comprising a compound as
described above as an active ingredient and a pharmaceutically acceptable carrier,

30 especially those which are suitable for oral or parenteral administration.

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

cancer and bladder cancer. The invention also refers to a method for treating a cell



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

(9S) - 2- amvoeaeIeyl - 9- et hyl - 9- hydr oxy- | - pentyl - 1H, 12H pyr 2c0/HP82/13216 6' 7' ]
indolizino [ 1'2':6,5] pyrido [4,3,2-de] quinazoline- 10, 13(9H, 15H)- di one;
jj) (9S)-9-Ethyl-9-hydroxy-I|-pentyl-2-tri-flSuor onmet hyl - 1H, 12H pyrano
[3",4":6",7" ] indolizino [ 1',2':6,5] pyrido [4,3,2-de] quinazoline- 15
10, 13( 9H, 15Hkirelifdiatimediskider,(e@Syargen chyiprising administering to a patient in need thereof a

9- hydr oxy- 1-{ 3- s 2= L Q- HefetRodis]

i ndol i zi no [tﬁ%aé%%mbfé%ﬁed%“ﬁ@f 3 < 0%%1 %ﬁ‘%fﬁ%@%@ e ?Iéelfo Tel)

di one; 11) (eiBially esdfyl fop thetttaptmpntof golid, tmancy and ¢ancastliky celaregta) cangen 20
E%f ig?Ql[—lfsl ’S%jar}geagbglﬁaes!: Q%’%’lf}’ #Hodach c;'n&r,'c@rv%al AL dlta defefifRbr. Aui nazol i ne-
(99) - 2- (di met hyl am no) - 9- et hyl - 9- hydr oxy- | - (2- met hyl propyl ) - 1H, 12K fyrano
[3",4":6'F" ] i fhelinvention[alse'pRovide Hprqeyssifeprodudnga gepeundeiermnaia-[2],

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

(9S) - 2- (butyl am no) - 9- et hyl - 9- hydr oxy- k- (3- et hyl butyl )-1H, 12H pyrano
[3",4":6"7" ] indolizino [ 1'2':6,5 ] f@yridp [4,3,2-de] quinazoline-

10, 13(9H, 15H) - di one hydrochl ori de. Mpe nr@ferably t he conpounds nay be

sel ected fromthe group consistia
(9S) - 1- butyl - 9-et hyl - 9- hydr oxy- 1H, 0 Pyra 01(3",4":6',7' ] indolizino [
1',2':6,5] pyrido [4,3,2-de] quinazk 9H, 15H) - di one; b)
(98)-9-ethy|-9-hydroxy-|-phenethﬁT-1 T 12F ",4":6'"7'] indolizino |
1'2':6,5] pyrido [4, 3, 2-de] quinazoline- , i, 1BH) - di one; WD 03/ 045952
PCT/ EP02/ 13216 -18 c) (9S)-9-ethyl-9-hydroxyl] - met hyl butyl)-1H, 12H
pyrano [3",4":6'7" ] indolizino | 1I2I:%ﬂ5] pyrige '$4, 3, 2-de] qui nazol i ne-

wherein RY, R®, R* and X are as defined above, and R’ is (C1-C5) alkanoyl, which

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

R1
NH, HN”

[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 L? are independently leaving group such as
halogen, (C1-C3)alkoxy optionally substituted by one to three halogen(s), phenyloxy

15 optionally substituted by nitro group, succinimidyloxy or imidazole;
in the presence of a base.

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



10, 13(9H, 15H) - dione; d) (9S)-9-ethyl-9-hydroxy-I-(2-nethyl propyl)-1H, 12H 5
pyrano [3",4":6',7"] indolizino [ 1',2':6,5 ] pyrido [4, 3, 2-de]

qui nazol iwe-0308938( 9H, 15H) - di one; e) PCT/EP02/13216
(9S)-9-ethyl -9-hydroxy-1-pentyl-1H, 12H pyrano [3",4":6',7"] indolizino [
1',2':6,5] pyrido [4,3,2-de] quinazoline=200,13(9H, 15H)- di one; 10 f)
(9S)-9-ethyl-1-[2-(4-fl uorophenyl)ethyl] -9-hydroxy-1H, 12H pyrano [
3",4":6"',7'] indolizino [ 1',2':6,5 ] Byrido [4,3,2-de] quinazoline-

10, 13(9H, 15H) - di one; Q) _ _R'

(9S) - 1- (3, 3-di net hyl butyl ) - 9- et hyl - 9NAydNoxy- 1H, 12H pyrano [ 3",4":6', 7'
indolizino [ 1',2':6,5 ] pyrido R4 dal _gui nazpline- 15 10, 13(9H, 15H) -

di one; h) (9S)-9-ethyl-9-hydroxy-2- &1 -1H, 12H pyrano |
3",4":6",7 ] indolizino [ 1", 2" g5 0) dg [ 4\ 3, 2-de] qui nazoli ne-

10, 13(9H, 15H) - dione; i) 74
(98)-9-ethy|-9-hydroxy-2-hydroxynethyI-I-pentyl-lH,@ZH 20 pyrano |
3",4":6'"7" ] indolizino [ 1'2':6,5] pyrido [4 2-Ye] qui nazoline-
10, 13(9H, 15H) - di one; and j)

5 'OR° 0
(98)-2-aninonethyl-9-ethy|-9-hydroxy-|-%Antyl-lH,lZH— pyrano [3",4":6' 7" ]
i ndol i zi no [whiréh R8, B} Rpand Rbark fhe3sathrede Hefipddrubood, iand R> 10(CI3CS Catkarfolyl, - di one.

25 Furthernore,, anong the conpounds of e.for e I and 1B], those
in which t g ¥P Eeaﬁtér?gg%ﬁoné?o (?ét{j‘%f?r@uggﬂs"?%hs §1AJConfi gLr at% on are
preferable fromthe aspect of nedicinal agtivity. The invention also
refers to pharmaceutical conposition§HegdNprising a conpound as described
above as an active ingredient ang t ace tic%JIy acceptabl e carrier, 30
especially those which are suitabl QLparenteral adm nistration.
Further the invention relates to_dhs N
the preparation of nedicanents, especially f
proliferative disorders and/or cancer, e.g. col@re€tal cancer, lung
cancer, breast cancer, stomach cancer, cervi

[3]
5 wherein R}, R>, R* and R’ are the same as defined above, with a compound of the formula

[6],

&

RG

M

R? L

[6]
wherein R? is as defined above; R® is oxygen; sulfur; =(OR’), wherein R is (C1-C3) alkyl;
=NR® wherein R® is hydrogen, (C1-C3) alkyl, (C1-C3) alkanoyl, alkoxycarbonyl; =N*R°R"°
10 wherein R’ and R are independently (C1-C3) alkyl; or halogen; and L' is a leaving group
such as halogen, hydroxy, (C1-C3)alkoxy optionally substituted by one to three halogen(s),
phenyloxy optionally substituted by nitro group, succinimidyloxy, or imidazole.

The invention also refers to a process for producing a compound of formula [1] as

defined above or a pharmaceutically acceptable salt thereof,

15



cancer and bl adder cancer. The invention also refers to a nethod for
treating a cell WO 03/045952 PCT/EPO2/ 13216 -19 proliferative disorder,
e.g. cancwp,030¢¥p2 i sing adm nistering to a patient in needCrhiPora2ia
therapeutically effective anmount of a conpound as descri bed above. The
method is especially useful for the treat@dknt of solid tunors and cancers
| i ke col orectal cancer, | ung cancer, breast cancer, stomach cancer,

cervical canvbereamd B deb”’randéln@mas defifférkini dtajen, wbrrdmosnprpﬁe@mm@ﬂagpr ocess

for producin la [2], HNNR R3O N RA N O 99 [2]
OR5 C)mherel%nﬁPgﬂgggﬁﬂgfandﬁinge as defined above, and R5 is (O -C5)
al kanoyl, which conprises reacting a goppound of the fornmula [3] or its
salt, N\M2 HNR3 O N R4/ N ORt R5 O 100wherein R, R3, R4 and RS
are the sane as defined above, with the formula [4], X

L1, "kL2 [4] wherein X is oxygen Qr and L2 are independently
| eaving group such as hal ogen, ( Ral |y substituted by one
to three hal ogen(s), phenyl oxy

(1]
wherein Z, R, R? and R* are as defined above; and R’ is (C1-C5) alkanoyl,

5 to deacylation with a hydrazine or its derivative.

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

in the treatment of cell proliferative disorders.

The following Scheme 1 describes the preparation of the hexacyclic compounds of
10  the formulae formula [1], [1A] and [1B]. In the following Schemes 1, R, R%, R*R* and X

denote the same as those of the hexacyclic compounds as described above.



15 optionally substituted by nitro group, succinimdyloxy or imdazole; in
the presence of a base. Another process of the invention refers to a
process fwoopoedsri ng a conmpound of fornula [5], WO 03/ 026938202/13216
PCT/ EP02/ 13216 -20 -2 CR NN3 ~NO RA NO [5] ORS Owherein R, R2, R3
and R4 are the sane as defined above, andt 3% is (Cl1-C5) al kanoyl, which
conprises reacting a conpound of the fornmula [3] or its salt, NH 2 HNR R3
O N RANO 9[3] ORS O5 wherein R, R3, R4 and R5 are the sane as
defined above, with a conmpound of the fornula [6], R6 R2)L1 [6] wherein
R2 is as defined above; R6 is oxygen; sglfede1 =(OR%W 2 wherein R is (Cl-C3)
al kyl;  =NR8 wherein R8 is hydrogen, (O-C3) alkyl, (C-C3) alkanoyl,
al koxycarbonyl ; =N ROR10 10 wherein R9 and R10 are independently (Cl-C3)
al kyl; or hal ogedQand LI is a |eaving group, NO,

R R

step A

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



such as hal ogen, hydroxy, (d-C3)al koxy optionally substituted by one to

t hree hal ogen(s), phenyloxy optionally substituted by nitro group,

succi ni mwloeny39sor | m dazole. The invention also refers POTEPPYRe6S f or
produci ng a conpound of fornmula [ 1 ] as defined above or a
pharmaceutically acceptable salt thereof, -23-:r: O15 CHO0 [1] W

03/ 045952 PCT/ EP02/13216 -21 wherein Z, Rl, R2, R3 and R4 are as defined
inclaimil, whbeh Id(iriplndllsesetghbWéI:9$3r$Q4®) corrpound of the formula [ 1'], R3
\'\V O N RA/ NO ORSO wherein Z, Rl, R2 and R4 are ® defined above;
and R5 is (CORg2C5) .al kanoyl, 5 40 deacyl ation with a shydnazine or its
derivative. The S
process as deg¢ . and to t hekN@pSMds conp P \ [ 11
for use as . : H—the treatse ' N [ At i
di sorders. The fol | owi ng Sc e O degcAdhesoHhe prepar at| on of the/
hexacycl i ¢ conpounds of Q the(formul ae formula [1],
foll ow ng Schenes 1, |§J1 R2, dgd ¢4 and X denote the sane as_t hod¢ bf
hexacycl i ¢ conpounds sqdescri bed above. WD 03/ 045952 PCT/ ERGR/ 132183¢Q22
Schenme 1 NO2 NO2 3 3 RN Ostep AR( NO step B

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

described hereafter.

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

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 a compound of the formula [8] to prepare a compound of the
15 formula [9],

NO, Cl

9] OAcO

———The chlorination of the above Step B is preferably carried out with a suitable

chlorinating reagent in a suitable solvent. Suitable chlorinating reagents are phosphoryl



Ra NRa N+ OOO [7] OQAc O[8] QAc 0O NO2 I N2 HNRR3 OR3 O Nstep C
| Nstep D aaRNR/ NOO 191 OAc O[10] CAc O X NH2 HN R HN NR1L R3 O
R3 O N swops43sR N Ra N\ O/ O L3l OAc O[21 CAc O sreErR2/iriep G R2
[1 Al N) NR RBRNOstepGRaN- . [1 B O [51 OAc O Starting
conpounds of the formula [7] are known coffounds or can be prepared by 5
nmet hods kno t. ampl e, (20S)-9-nitrocanptothecin 20-acetate
i s prepar ed%&’gﬁrfgicm‘f{ ?}80? Ofsﬂﬂ%%d@sVﬂmmr@egemaq\hkmth&m ugetof Y, N-( J.
Med. Chem H8g36th ?@rm@%@as}ﬁ@aﬂ@sp&@%@%np Slitd0d ettt e chidPoBFmPY F- H

Hausheer et al WO 983594
dichloromethane as liké as well as N, N-dimethylformamide as mentioned the above.

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

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

[10] OAcO

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

5 3] OAc©O
The reaction of the above Step D is preferably carried out with a reducing reagent in

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

20 formamide, 1,4-dioxane, and water with or without inorganic or organic acid such as 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 to10 % 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



RI NOR3I\\ O RA N1. KNOB, 2RS4 4 NR NO 2. AcC, AcOHO [11 ] AHO
[7] OAc O The reacting conditions of the above Steps A, B, C D E F and
G are briwDlog/o4¥escri bed hereafter. 5 Step A Oxi dati on offCa/rpormp2ued of
the formula [7] to prepare a conpound of the formula [8], NO2 31 \ \ O
NR4A N+ OO [8] OAc O The oxidation of thae above Step Ais preferably
carried out with a suitable oxidising reagent in a suitable solvent.

Sui t abl e 0x4 §inBGf I $AERINEStcAT EayNTHE RACHOPEF B SED I3 s oAthibPe PR Clétnental
hydr ogen peroxi de and hydrggen per oxi de- urea conpl ex,, rboxylic acid
6

erc
such as p@tigarievyalent met pdhiaich as 4R fip hd el or SPEPISSABERESUSERY as
like, and gghésiRhodarRhNeRbid MEmedbahblic Rfdrokhlbid AADYHHhe tdMpRatusdd & KoM
di chl oronet hane, . as |like. Typically, the oxidation is conducted at the
t enper at ur donyckeriodPfd Smpinuty telday. 1 to 10 hours. Step B: Chlorination of a
conmpound of the fornmula [8] to prepare a conpound of the 15 formula [9],

NG @ 2% Sf]ep/ E: e tidnddf 2 denpfbuhi®f et iR [ Rvif aé&ﬁp@tﬁf&/@f fifRla ], S
preferably carried out with™a suitable <chlorinating reagent in a suitable
sol vent. Suitable chlorinating reagent sjr\e phosphoryl WO 03/ 045952

PCT/ EPO2/ 13216

1 2

L L

[4]
wherein L' and L? are (optionally different) leaving groups, e.g. halogen, (C1-C3)alkoxy
optionally substituted by one to three halogen(s), phenyloxy optionally substituted by nitro

group, succinimidyloxy, or imidazole, to prepare a compound of formula [2’],

2] OAc O

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
%C for a period from 5 minutes to 1 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.



-24 chloride, thionyl chloride, oxalyl chloride, Vilsneier reagent as |ike,
with the use of N, N dinethyl formam de as a catal yst or solvent. Suitable
sol vent s wpa30ki9sz of orm  di chl oronet hane as |i ke as wel | PE3/HRP2/13216

N-di met hyl f ormam de as nentioned the above. Typically, the reaction is
conducted at the tenperature 0 to 80 C for26- to 15 hours. 5 Step C
Addition of an amne R1-NH2 to a conmpound of the fornmula [9] to _prepare a
conmpound of StérF:Reaptivmofa qu:ppoun@of$ forgula [3°\with a spmpaund ¢f the fom fe)

The addition of the above Step Cis preferably carried out in a suitable
organic 10 solvent such as nethanol, ethanol, tetrahydrofuran,

1, 4-di oxane, chloroform N, N dinethyl fopmami de as |ike at the
tenperature fromroomtenperature to 120, of a period of 15 mnutes to 1
day. Step D. Reduction of a conpound othhe Lornula [ 10] to prepare a
conpound of the formula [3"], NH2 HN ~ 53 O N RO 15 [3] QAc O
The reaction of the above Step Dis prefeﬂ6 bly carried out with a reducing
reagent in a suitable solvent in the presence of a suitable catalyst.

Sui t ab: ehr edirds RP eme Bdrie a§ @efine® laB@skél Rt ls][wgeagﬁﬂfurq:owmha@ﬁau ﬁ?u(gg such
ol vent s ar & ahyts =B et B FBRor Y EHsh: (Gdar SebTh (NG AR 061
formam des 1GHAalbLAMRONyR BN R '@ in Which Ré@nmﬂmwndep@ﬁ&@ﬂygcwcsgﬂﬂﬂ%xc acid
such as 1t 10 N qeous hydrochloric acid iulfonl c._aci onic

aci d, nitridalagew anddes zleaanggroup, such as alogen, hydroxy, (C1- C3)aﬂ<oxy optlon y
substituted by one to three halogen(s), phenyloxy optionally substituted by nitro group,

succinimidyloxy, or imidazole, to prepare a compound of the formula [5°],

5] OAc O

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 1 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,



frifluoroacetic acid. Suitable catalysts are transition nmetals such as

pal l adium platinum nickel, and typically are 5 to0l0 % pal | adi um on

char coal wod3p#z:s: num oxi de. Typically the reaction is cecadEPIR®B28¢ t he
tenperature 0 to 100 C, at the pressure 1 to 100 atonsphere WO 03/ 045952
PCT/ EP02/ 13216 -25 for a time of 15 minutds-to 1 day. The reaction of the
Step Dis also achieved with elenmental netal or |owvalent nmetal salt such

as Zn, Fe, ahé-dsmoeoNiNrdimethylfermamideldimathybulfexide andiyaten aslikey Fhorsariéo i
aid and neth ' ' i [ : f a
peri od of - 150 ed B B Bl o0 B IS Ak R et
formula [3'] with a conpound of formula [4 Xx L'L2[4] wherein L1 and
L2 are (optional fl}tﬂ@ﬁrw,élmiwm%?@mugﬁ%@éﬁ? fosryila Al sge he prepareds) al koxy
optionally sifishddihatbdl¥ BRBobAd 11T BPpRRLRASHSateNRRY kMYIRPIHERRYL Y In

substituted by nitr group, “succin oxy, or 1mdazole, to prepare a
conpound 6f thefolldving Schemes 2, RiNis (IR1-C)alkylstge amimo, prporjo- (- CH)alkydarmime or di-

ti ¢ = ¢ f . . .

Feagent of  (RECBRYEEbETY BASEE B AN GACL B L stbbl, FuithoAN e

Sui t abl e basasnpouwnds pfithedbimulat i BlaRKyib 661 -65)allgdiandR 't mhéR%;alraiﬁdnpemiedﬂy

di i sopropyl eﬁwggéyh&%mg&%gﬁcﬁc am ne such as pyridine and lutidines, and
I'u

i norgani ¢ base stich as so carbonate and sodi um 15 bi carbonate. Suitable

sol vents are chloroform dichloronethane, acetonitrile, 1,4-dioxane,

N, N-di net hyl formanmi de as |like. The reaSthemme2s conducted typically at
between -20 to 100 C for a period from5 mnutes to 1 several days.
Typi cal reagents of the formula [10] are phaosgene, di phosgene,

tri phosgene, thi op/llx!i)sgéne, carbonyl diim dazi , L hiocarbonyl

HN™ °N N N

~

step G
—> [1B]
(Re=8R")

step G
_L> [1B]

(R2= NR'R1)

10

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

hereafter.



di i m dazol e, phenyl chloroformate, ethyl chloroformate, diphenyl carbonate
and the |ike. WO 03/045952 PCT/EP02/ 13216 -26 Step F. Reaction of a
conpound wbD oBles9fnrnmula [3'] with a conpound of the fornmulPaT[E#P2/132R6 R2) ~
L1 [6] wherein R2 is the sane as defined above; R6 is oxygen; sulfur;
(ORWHZ in which R is (d- C5)al kyl; =NR828roup in which R8 is hydrogen
(C1-C5)al kyl, (d-C5) al kanoyl or (O 5 C5)al koxycarbonyl; =N+ROR10 i n whi ch
RO and R10 &tep H tice of & yorpappunds)fahk formude (2’ Jhaitly ge alkylating rdagent ta prepavd ng
group, such (A -C3)al koxy optionally substituted by
one to threg%ﬁg&ggggﬁgqu%ﬂéﬁéﬁ%ay optionally substituted by nitro group,
succi ni m dyl oxy, or imdazole, to prepare a conpound of the forrmula [5'],
R2 NNCR 4 N:xrc: O [5] OAc 0 10 3R® reaction of the above Step F is
preferably carried out with a suitablelreagent of the fornmula [6] and a
suitabl e base or acid catalysts in aNSurfMabl e sol vent. Suitable bases are
typically trial kyl am ne bases sy : 1
di i sopropyl et hyl am ne, aromatic
| uti di nes, and inorgani c bases sy
bi carbonate. Suitable acid cataﬁ§
15 hydrochloric acid, sulfonic acid and nitric §cidO organic acids such as
acetic acid, trifluoroacetic acid, nethaneswfen—¢§ acid and

p-tol uenesul fonic acid, and Lewis acid speh on trifluoride, titanium
tetrachloride and tin tetrachloride as I1ke. Suitable solvents are

chl orof orm dichl oronet hane, acetonitrile, 1,4-dioxane, N,N dingethyl

formami de and healkylasion D therabare $tep H is Preserablycarriad gt wath asuitebls #g- 20
to 100 C f oteR.pehiaQfitht1081v t?ﬁ'ﬁbl’é‘éﬁ}&&tﬁn dagB BN GF Al AYBde, H§Psuffonat
Reactionf?de% gt gtibn g? glco&popn of ?ﬁeg?ornula {2'] %r 5"] aﬁfh
hydrazi ne and diafkyl sulfate such as alkyl iodide, alkyl bromide, alkyl p-toluenesulfonate, alkyl
mathanesulfonate and dialkyl sulfate, as like. The suitable solvents are tetrahydrofuran,
chloroform, dichloromethane and the like. Typically, the reaction is conducted at the

temperature between 0 to 100 °C for 0.1 to 10 hours.

S \RUYT as pyridine and
m cay bonate and sodi um
Y\ norgani c acids such as

10 Step I: Oxidation of a compound of the formula [12] to prepare a compound of the
formula [13],

[13] OAc O

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



to prepare a hexacyclic conpound of the formula [1A] or [1B] The reaction
of the above Step Gis preferably carried out wwth hydrazine in a suitable
sol vent awo oa4®6lt abl e tenperature. The suitabl e sol vent par@&rPvypizeal | y

met hanol , et hanol, WD 03/045952 PCT/ EP02/ 13216 -27 1, 4-di xane,

N, N-di et hyl f or mam de, di met hyl sul foxi de a@®-water as |ike. The reaction is

conducted typically at between -20 to 100 C f ¥ period from5 mutes to 1
sever al daysStePMi/dmﬁlﬂmf@lammcalfy‘thﬂfOUngbriﬁUBnd?x tofa qomepdumdrafitze formBla [d3h
be prepared [ [2'] by processes illustrated in
the foll ow ngdﬁs‘g%%@rré éﬁlﬁéﬁhagwﬁe §o| i x&nﬂhg Schenes 2, R2 is

(Cl1-C5)al kylthio am no, nono-(Cl-C5)al kyl am no or di- (Cl-C5)al kylam no; X
is sulfur; RlL, R3 and R4 denote the Bage ri® those of the hexacyclic
conpounds of the formula [1B]; Rl' is (l-C5)al kyl; and R12 and R13 are

i ndependent |y hydrogen or (Cl-C5)al lw/. Nstﬂ%erre 2XSR" HNN,RNR ~N
341 NOstep HNOstep & [1 B, -~~ RA NREB N(RR =SR1~ 00 2]
QAc O[12] QAcO step | R1~S10 NRIRRXs RN NROstepJ RANO
step G[1 Bl FWNRs N\ (R2 = NR 1§

[14] OAc O

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

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

acid, or the like, or an organic acid such as formic acid, acetic acid, methanesulfonic acid or

the like.

The manufacture of the pharmaceutically acceptable acid addition salts of the

hexacyclic compounds of the formula [1] can be carried out by treating a free base of the

20 hexacyclic compound of the formula [1] with an acid in a per se conventional procedure
for the salt formation. Examples of therapeutically acceptable acids useful in the above
process are inorganic acids (e.g. hydrochloric acid, hydrobromic acid, phosphoric acid,
nitric acid, sulfuric acid) and organic acids (e. g. oxalic acid, acetic acid, formic acid, .
trifluoroacetic acid, maleic acid, succinic acid, fumaric acid, tartaric acid, citric acid,

25 salicylic acid, sorbic acid, lactic acid, methanesulfonic acid). Moreover, the hexacyclic
compounds of the formula [1] can be converted into the hydrates or solvates and their salts

by various methods known to those skilled in the art.



[13] OQAc O[14] OAc O 10 The reacting conditions of the above Steps H, |
and | are also briefly described hereafter. WO 03/045952 PCT/ EP02/ 13216

- 28 St ep WO 0Alok3pbat i on of a conpound of the fornula [2'] wcTlEPamiaikyl ati ng
reagent to prepare a conmpound of the forrmula [12], CD' N~ NCR, :5z; NO
[12] OAc O The al kyl ation of the above St&i®-H is preferably carried out

with a suitable alkylating 5 reagent in a suitable solvent. Suitable

al kyl ati ng r eagdiedeszarclid soprpavaids @Ethe prespnt igvgritionareuseditl donlibatiegimengiof at e
such as al k 1 .0dj . Y ] -4l |

it hanesul f SRar e snarraricyr PO Aol thrr S HEREA A IANE spBipbliads for

t et r ahydr of themanufatuse of medicamients fartherbedtment efmncdrandithecorfgpordingy, t he

reaction is %Qflﬂg&g@?aéghngﬁﬁgf)ﬁmﬁﬁ%Iﬂhﬁﬁ%ﬁ%@%@%}igc&ﬂpéﬁ?ﬁé defhe@aboye® 10

hours. 10 Stpep ) a_conpou or nu to prepare a
conpound of ande phavmaceuticilly@ieptable ¢aprieN], NR ' 3\ N :~; NO [13] OAc
O The oxidation of the above Step | is preferably carried out with a

sui tabl e oxi di sifg 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 hexacyclic compounds of this invention
may be demonstrated by various standard in vitro assays. Such assays described below and
in the examples are known to indicate anticancer activity and are assays for cancer

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



reagent in a suitable solvent. Suitable oxidising reagents are peroxide
such as aqueous 15 hydrogen peroxi de and hydrogen peroxi de-urea conpl ex,
per car boxwbios/oa®szl such as peracetic acid, perbenzoic aciPdT®mP02/13216

m chl or oper benzoi ¢ acid, and persul fate such as OXONE(r) (DuPont, U S A),
and suitable solvents are acetic acid, tet3r1ahydrofuran chl orof orm
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acid or the0kb ®E of the control growth. The results are shown in the following Table 1.

ni c

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

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

In Table 1,

20 Compound A denotes (95)-9-ethyl-9-hydroxy-1-phenethyl-1H,12H-
pyrano[3”,4”: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’ }indolizino[1’,2’:6,5] pyrido[4,3,2-de] quinazoline-10,13(9H,15H)-dione.

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

Compound E denotes (9S)-9-ethyl-9-hydroxy-2-methyl-1-pentyl-1H,12H-
pyrano[3”,4”:6’,7’]indolizino[1’,2’:6,5] pyrido[4,3,2-de] quinazoline-
30 10,13(9H,15H)-dione.
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For clinical use, the hexacyclic compounds of the formula [1], their prodrugs, or salt
forms thereof and the like can be administered alone, but will generally be administered in

10

desired, by mixing excipient, binding agent, lubricant, disintegrating agent, coating

pharmaceutical admixture formulated as appropriate to the particular use and purpose

material, emulsifier, suspending agent, solvent, stabilizer, absorption enhancer and/or

ointment base. The admixture can be used for oral, injectable, rectal or topical

administration.

15

In more detail, as mentioned earlier, medicaments containing a compound of the

formula [1] or its prodrug are also an object of the present invention, as is a process for the

manufacture of such medicaments, whose process comprises bringing one or more

compounds of the formula [1] and, if desired, one or more other therapeutically valuable

substances into a galenical administration form.
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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 or more at a time as appropriate. In any event the actual dosage can be weight and

response of the particular patient.



The anti-tunor activities of hexacyclic conpounds of the formula [ 1A] and

[ 1B] 15 against in vitro growmh of human tunor cell |ines, HCT116 and
DLD- 1 of woloanewsal cancer (CRC) and QGb6 and NCI - H460 ofrcm@mpozynalid cel |
| ung cancer (NSCLC) are sunmarized in Table 1. These cell lines are

commercially available via the Arerican Type-Culture Collection (ATTC). In
Table 1, 20 Cbnpoqu A denotes_ (9S)-9-et hyl -9-hydroxy-1|-phenet hyl - 1H, 12H
pyrano [3", 4": 6' hqfollowing expmples illustrategheprefpredanethadsfop thixjreparation of thae-
2,10, 13( 3H, : ' RROSHRELF; . : P

~95) - 9- et hylgl-tég : %’%‘;’ Eoiﬂig?@bdé %?w H H%:ILl g‘ﬁ@%‘ﬁ Which.arg potintended fo limit the scope
1',2':6,5] withetveation thegrsd. qui nazol i ne- 10, 13 (9H, 15H) - di one. 25 Conpound
D denotes (9S)-9-ethyl-9-hydroxy-I-(3-nmethyl butyl)-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) - di one. Compound E denot es

(9S)-9-ethyl -9-hydroxy-2-nethyl-1-pentyl-1H, 12H pyrano [ 3 ",4":6"',7"]
indolizino [ 1',2':6,5] pyrido [4,3,2-de] quinazoline- 30

10, 13(9H, 15H) - di one. WD 03/ 045952 PCT/ EP02/ 13216 -32 Conpound F denotes
(9S) - 9-et hyl - 9- hydr oxy- 2- hydr oxynet hyl -1 - (3-nmet hyl butyl )- 1H, 12H pyr ano
[3",4":6'" 7'] indolizino [ 1'2':6,5 ] pyrido [4,3,2-de] quinazoline- 10,13
(9H, 15H) - dione. SN-38 denotes 7-ethyl-10-hydroxycanptothecin. 5 Table 1
Anti-proliferative activity assay (1C50 in nM Conpound HCT116 DLD-1 QG566
NCl - H460 (CRC) (CRC) (NSCLC) (NsCLC) Compound A 1.9 11 7.1 6.5 Conpound
B6.1237.77.0 Conmpound D 5.1 15 17 10 Conpound E 4.5 15 15 7.9



Compound F 3.1 12 7.4 4.8 SN-38 6.9 53 27 21 (Reference) For clinical use,
t he hexacyclic conpounds of the fornula [1], their prodrugs, or salt forns
t her eof awo oBhes9s: ke can be admini stered al one, but wll gemsmrat/izzibe

adm nistered in 10 pharmaceutical adm xture fornul ated as appropriate to
the particul ar use and purpose desired, by3fi-xi ng exci pi ent, binding agent,
| ubricant, disintegrating agent, coating nmnaterial, emulsifier, suspending
agent, solvent, stabilizer, absorption Ephgeegs and/ or oi ntnent base. The

adm xture can be used for oral, injectable, rectal or topical
adm nistration. 15 In nore detail, as nentioned earlier, nedicanents

containing a conpound of the fornula [1] or its prodrug are al so an obj ect
of the present invention, as is a process for the mnmanufacture of such
medi cament's, whose process conpri sesRéfeiengt Expnaplelor nore conpounds of the
formula [1] and, if desired, one or nore other therapeutically valuable

substances into a 93'%&%ﬁoﬂ9f@2@k§) 'i@-In'l ERhiftodp Q&’dm@éiﬁ%—%cetate
PCT/ EPO2/ 13216 -33 The" pharnaceut cal 03| tions nay e adm ni stered

orally, for exa t orm atedtabl har d
or so?‘/t gel ati ng?@%éé'ﬁp'e@eﬂ‘é’ﬁf“aﬂ%{\%‘m 135’ m’S’t"l)s“L’f"s? ﬁ@’ E‘ PfiGRe 20

Admi ni strati ¢n2ednasd §@ta§bﬁi1rﬁ Qlitkdte ¢6. 0 elg, 0.66 hthbl) wak @ddeMeThé Slisdd) @ fter
suppositories; |ocall per cut aneousl y, for exanpl e using ointnents,

creanms, gel sSGFng ieps bt iBbFROM FMBEEItuFR Hienpxureas PRUEedANte WAleTaRdi exfractedip) e
sol utions. Fe¥th dighlbfoRahale The &f aﬁﬁll’aly&t ﬁas &%@éxﬁﬁhté@@ﬁ&fr%edlﬁé& Reurfo gwer d
gel atine cap?ul e t he Qexac yclic rrpou ds of ()tS] @%1@“ i nyenti on naybe
admi xed with Haceehy aimyocamplp eaPrﬂﬁ 488 89%) aviyalhi @i@h‘gl ents
(pharnaceutical ly acceptable carriers). Exanples of suitable excipients

for tablefs, dr a%WRr(nglzggl(BMmdwwdte}s—V@quiJ@H)l?—%-Q@@ (mr@- ?@ s,
starch or derivatives thereof, talc or stearic acid or sal her eo

Sui tabl e excBB)enis(sf Fh), add (S\REDRG.86fs 11717 (el ibapsdi(ed &QIHZdéH’P:&% (d J
exanpl e veget_atﬁi) £1z01H$ 8. s\gng?g BEs) aploss®rtdyor  liquid polyols etc.

according to nature of 't acti ve 1 ngredi ents it may however be the

case that no exci t ed at all .faor i ne a sul es.  Ear the

preparation of 18n1¥I @’Hﬁgmﬁﬁé“m%%?lﬁl(i%&ngﬁlogé B*fgs srseendeddr ude

for exanpl e wedtRracidi2/nYI®hid acetyl chloride (0.4 ml) was added to the suspens1on. 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) 8 (CDCls) 0.99 (t,] = 7.6 Hz, 3H), 2.02-2.39 (m, 5H), 2.62 (s,
20 3H),5.31 (s,2H),5.41 (d,] = 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 (20S)-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 mixture 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).



15 saccharose, invert sugar and glucose. For injectable solutions,
exci pi ents which maybe wused include for exanple water, alcohols, polyols,
gl yceri newoOana43gseyet abl e oils. For suppositories, and | o®eall/EP2/13216

per cut aneous application, excipients which may be used include for exanple
natural or hardened oils, waxes, fats and3em -solid or liquid polyols. The
phar maceuti cal conpositions may al so contain preserving agents,

sol ubi l'i sing |20Ha]gMR &78 MED) & (CDAB) ag&]ptt, $= MEHE] ﬁg),a_g)sm.s? (reyaH s 2f28€5,S,
sweet eners, col orants, odor s, salts or _t variati of o

pressure, biers: ?% SRi 1P gge&;ﬁt]s?-ﬁ’[z’alﬁ)i’ 5)@7&5’%‘_& 7'7‘%%%&37-9661@%&% gr?léai n

ot her ther apgy!)i<allandved MaADIFE), 8¢ N8, IH)) N16 TR 36 I, PHRIVB aFH (ESHals2
fornmulation for oral adm nistration may be granule, tablet, sugar coated
tabl et, cap§04éﬂ-pill, suspensi on or enul sion, which for parenteral 25
injection, for exanple, intravenously, intramuscularly or subcutaneously,
maybe usesl in the formof a sterile aqueous solution which may contain

ot her substances, for exanple, salts or glucose to nake the sol ution

i sotonic. The anti-tunor agent CanIﬁ%@@n&?%mﬂf I phstered in the formof a
suppository or pessary, or they may be applied topically in the formof a
| otion, solution,_cream ointnent or dusting powder. 30 _The daily dosage

| evel of the hexaRifPpiagiop@ffRdiderd Ognethikd-pittea@mptotheeinr Numide20racstates (o
2,000 ng/ n2 when adm nistered by either the oral or parenteral route. Thus
tablets or capsthHiecompounciondsgirepdredfrom (XGRS0 10 nidiky]Pgnitfocampiothedmdpound
for single adm ni stration_ or or nore at a ti as opri.gte. I n any
event the. actHAl WBSIGEE BBl SR < PRgHS AORoBTey Rar B et Refreaet

pati ent. 100 B3npAEND2 PCT/ EP02/ 13216 -34 The fol lowing exanples illustrate
the preferred nmethods for the preparation of the hexacyclic conpounds of

the present inv i i i nde | i.m 0 f_.the
vent ot her et b NYS @D oidsES (0l pb8s th iyl e tithporl aERRIN. A48
C20RE) < 10- Mo e B L T T @, o
(2075) 3y SR TRES Sl 1a- B:s5 Ty Do 2 Haa ! MR s 2k R4 . S T

15 Reference Example 3.1
Preparation of (20S)-7-chloro-9-nitrocamptothecin 20-acetate

To a solution of (20S)-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 mlx 1, 250 ml x 2).
The organic layer was dried over anhydrous sodium sulfate, and concentrated under
reduced pressure. The residue was purified by silica gel column chromatography (ethyl
acetate/hexane = 1/1) to give the titled compound (5.54 g, 49%) as a yellow solid.

'H NMR (270 MHz) 8 (CDCls) 0.99 (t, ] = 7.6 Hz, 3H), 2.07-2.33 (m, 2H), 2.23 (s,
25 3H), 5.33 (s, 2H), 5.41 (d, ] = 17.8 Hz, 1H), 5.69 (d, ] = 17.8 Hz, 1H), 7.20 (s, 1H), 7.87-
7.95 (m, 2H), 8.44 (dd, J = 2.3 and 7.6 Hz, 1H); MS m/z (ES) 470 (M*+1).



(0.2 M) and potassiumnitrate (6.1 ng, 0.06 mmol) was added to the
solution. After stirring for 2 hr. at roomtenperature, the m xture was
poured i rwo masms2 and extracted w th dichloronethane. TheCoreparnixié ayer
was concentrated under reduced pressure to give

(20RS) - 10- et hyl - 9- ni trocanpt ot heci n (18.4137vg, 89% as an off-white solid;
10 "H NWMR (270MHz) 8 (DVMBO-d6) 0.88 (t, j = 7.3 Hz, 3H), 1.75-2.00 (m 2H),
2.57 (s, 3H), 5.28 (s, 2H), 5.44 (IgefergﬁaeEﬁm'i,@egg, 1H), 7.37 (s, 1H), 7.94
(d, j = 8.9 Hz, 1H) 835(dj = Hz, 53(s 1H: M5 (ES) mz

suspended i n aciieBRaten of NS TSR0k H@EP&P BirmetoRhectt 2ace g L "o

the suspension. After stirring at 15 70 C for 1.5 hr met hanol was added
to the mixture iThingpmpeurskwas prapared égndQéR&bl%me@@VIJ&ynmmptqthmmN -ofide he

t
(G chl or onerhseried ibterthcd 5ue . £ 2bcdiial U PRLAGY BRMous tothgse of ¢ op
a col or| ess Refotict ExampldRl{ 270 MHz) 8 (CDClS) o 99 (t, j = 7.6 Hz, 3H),
202239(m5H) 2.62 (s, 20 3H), 5.31 (s, 541(dj=175Hz

B 5 (4, ] < o orHENR(FONAS ED%M@S&)ET'LEST‘)?H%I&E%HZ(W%%@E Shie

Exanpl e 2.1 3f)epAao &4, 281, 840 (£0S) 176 Hizt 1D asp i dt]ret?.hiy; bb),del726; H&EVEYBG{d 25

To a solutign 9f ,9-nitr ot ' 0 t + 19.8 nmol ) in
trifluoroaceti g%le’ EH},&E%&WFJ{S};(?@&Q&-@, ﬁ@ﬁ?ﬁ?%@%ﬁ\%p&%xi de (3.11 g, 33.1
nmmol) at roomtenperature. After stirring for 4 hr. at roomtenperature,
the m xture was concentrated under reduce pressure to approximately a half
vol une and poured into an ice-water m xture. The generated precipitate was
collectegy by filtration, washed w tﬁf&@n&iwgglmt er, and dried in vacuo
to obtain the titled corrpound (8.35 g, 93%yvyield). V\D 03/ 045952

508538 (m oM, P %n&&ga@wgz%ﬁ@?@%m blabqa 28t
1H),

5.67 (d, j = 17.7 Hz, 7.96 (s, 7.96 (dd, j = 7.6 and 7.8 Hz,
1H), 8.67 (s, 1Hjoa gspensian of(285)77- shlplzo -9mifrocammptathecin2g)aceBre (2(30hs 59 5

mmol) of Reference Example 3.1 in 1,4-dioxane (29 ml) was added n-amylamine (2.55 ml,

21.96 mmol) and the mixture was stirred at 80 °C for 2 hr, followed by concentration

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) § (CDCl5) 0.86-1.01 (m, 6H), 1.22-1.59 (m, 4H), 1.60-1.78 (m,
2H), 2.03-2.37 (m, 5H), 3.57-3.68 (m, 2H), 5.02 (br, 1H), 5.40 (d, ] = 17.2 Hz, 1H), 5.47 (s,
20 2H),5.67 (d,J = 17.2 Hz, 1H), 7.13 (s, 1H), 7.66 (dd, J = 2.0, 7.9 Hz, 1H), 7.71 (t, ] = 7.9
Hz, 1H), 8.23 (dd, ] = 2.0, 7.9 Hz, 1H); MS (ES) m/z 521 (M"+1).

Reference Example 4.2
Preparation of (20§)-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 manner

analogous to those of Reference Example 4.1.

'H NMR (400 MHz) & (CDCls) 0.9 (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, ]



Ref erence Exanple 2.2 Preparation of

(20RS) - 10- net hyl - 9- ni t r ocanpt ot heci n- N-oxi de 20-acetate This conpound was
pr epar ed WOm04#R8RS) - 10- et hyl - 9- ni t rocanpt ot heci n 20- aceCatEPowi32Ref er ence
Exanpl e 1 according to a manner anal ogous to those of Reference 1o Exanple
2.1. '"H NWR (270 MHz) 8 (CDC13) 0.97 (t, j3& 7.4 Hz, 3H), 2.03-2.38 (m

5H), 2.61 (s, 3H), 5.31@_&5, 2% 5.38 gd, j, =17.4 Hz, 1H), 5.64 (d, | =
17. 4 Hz, 1H)T4PHa 4, 5494d, J 7 17/ Ha, 1H)y 5494d.J +48.4 He) 1HY, 508 (ds] =18yt Hz. 84
(d’ J = 9.1 > D3 a:— - ) > L. > /. f .C .
Preparation toﬂf;) ]((Sgg)é %Béﬁlgﬁzomginfﬁ(gégﬁn;? %)6t7h7é%5i {r?ﬁ’z%ig?gp a@é’q‘rl%bgaggl%i?ti on
of (20S) - 9- NilErEDaMs GShevz pe4dbstilde 20-acetate (10.88 g, 24.1 mml) of
Ref erence Exanple 2.1 in N, N-dinethylformam de (196 m) was added oxal yl
chloride (4.2 m, 48.2 mvol) at 0 C, and the m xture was stirred at 15 C
for 3 hr. The m xture was 20 poured into ice-water (500 nm), and extracted
with ethyl acetate (500 M x 1, 25 | he.organi c | ayer was dried
over anhy%jrous sodi um sul fate, and c%hrgé%etzﬁrngnége%%der reduced pressure.
The residue was purified by silica gel colum_chronatography (ethyl

acet at e/ hexafréparatipn pf {20Sy/+/é- (diraethylamino)peemgydamino(9-mifrogampathecim2tagetdtt ow
solid. 1H NWR (270 MHz) 8 (CDC13) 0.99 (t, j = 7.6 Hz, 3H, 2.07-2.33 (m
2"')1,7 523 a:; (i, Zgﬁggd)mp&ri’@d@%eﬁd;&d 1%1:5:9114@05}37—c{ﬂ0&o~é§7ﬁi%o(k%rgpfbtﬂechgz@§&e€ége 7] 6
= : : : S, - 1. . 8. , ]. = 2.3 an :
Hz, 1H): M 4?1{)@6{%@ E&?@Pﬁ%@)@ ﬁ%%@F%XéMWEWPES%PBAmgS"?aﬂé%‘?rence
Exanple 3.2 dﬁl’akjgaﬁs'iﬂoitﬁaserch(egz,@&ﬁ)g-Eia@bler:p-| 0- net hyl - 9- ni t r ocanpt ot heci n
20- acetate This conpound was prepared from

20RS) - 10- et hyl-9- i hecin- N- oxi 20- f Ref
o) 190 D e AR O MR BB D b 27 BireiD), 65 o b e B OBl
3. 1. 1H NWVR (g 28nME3 (530G0C80. 8RS 47t(s, Ti= 57 oty 3. 58 .84 EmOZIR 539 (4N =
CEHECE NG N o C iy N T o W
1H); M5 (ES); 78 484 i, k), 283 RR, §=eE § =R £64121 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 (20S)-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.

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

25



Preparation of (20S)-9-nitro-7-(pentylam no)canptothecin 20-acetate To a
suspensi on of (20S)-7-chloro-9-nitrocanptothecin 20-acetate (2.58 g, 5.49
nmol ) of Wefoaneise Exanple 3.1 in 1,4-dioxane (29 m) wasPaadpd2/m2aéryl am ne
(2.55 mM, 21.96 mol) and the m xture was stirred at 80 C for 2 hr,

fol | oned by concentration 15 under reduced3$ressure. The resulting residue
was purified by silica gel colum chronmatography (dichloronethane/ acetone
= 30/1-20/1) to give the titled conpseréce Fan®fled.5 63% as a brown oil. "H
NVMR (270 MHz) 6 (CDC13) 0.86-1.01 (m 6H), 1.22-1.59 (m 4H), 1.60-1.78 (m

kg s ar s, St Sl Gubtigrifeibiiatl | oo
, 4 =20, 7.9 H, 1H, 7.71 (t, J =7.9 Hz, 1H), 8.23 . = 2.0, 7.9
|(42, 1H; M5 (ES)This zomz&redmmteééxﬁéﬁ@mah%)-@@&iﬁ;gb&nﬁtmcmémhﬁm BPragstate

o nd e S Hetbend RN 3 ¥hd BLOXIAThOACSAITRE 8 Db dRlSialthodr T ©

conpound was prepare 0-9-nitTocanpt ot heci 1 20-acetate

of Ref er eAceRekeenpt Bxagnple 4dd 4- (2- ami noet hyl ) nor phol i ne according to a
manner anal ogous to those of Reference Exanple 4.1. 'H NWR (400 MHz) S

(CDC13) 0.99 (t,MSs (ESYnfz b, (MH)1). 2. 12-2.18 (m 2H), 2.22 (s, 3H),
2.25-2.30 (m 1H), 2.56 (m 4H), 2.71 (t, j = 5.6 Hz, 2H), 3.74-3.78 (m
2H), 3.84 (t, j WD 03/045952 PCT/EP02/ 13216 -38 4.6 Hz, 4H), 5.40 (d, j =
17.4 Hz, 1H), 5.49 (d, j = 18.4 Hz, 1H), 5.51 (d, j = 18.4 Hz, 1H), 5.66
(d, j = 17.4 Hz, 1H), 7.13 (s, 1H), 7.67-7.73 (m 2H), 8.20 (dd, j = 2.4
and 8.0 Hz, 1H): MS (ES) m z 564( Mkefttenc6Eratpledifce Exanple 4.3
Preparation of (20S)-7-[3-(dinethylam no)propyl am no] -9-nitrocanptothecin

20-acetate This ERRLch YER0P)-ERi:69- (phemethylamino)camptothecin 20-acetate
(20S)-7-chl oro-9-nitrocanptot hecin 20-acetate of Reference Exanple 3.1 and

N, N-di met hyl 1, 3-di ami nopropane_ accqr.di n a nner .._anal e
of Refer e]rqge Exa Sé?o’ﬁ’.Pan% ai?feﬁi\‘}isgﬁé’?bg%‘}ﬁ% i ?re%fg‘focﬁ??g&??c,sm?&é%%gé
Hz, 3H), 1. 83fHef&@ndExadhhle 32.aﬁ&[pﬂeﬁ&hylérrﬁne&b&qrdﬁ‘1g]tg a(manriéH)malggrﬁzz t¢ g—;lj)sél—l),
2.47 (t, j = 7. Hz, 3,79-3.84 (m 2H), 5.40 , ] = 17. , ,
5. 50 Es, JZH)? .f%an‘Eedljgx%Pli‘%-Zz Hz, 1I(—|), 7.H2)9 (brt,(lH)J, 7.13 (s, 1H), 7.67
(dd,

'"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 ([, 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 (20S)-9-nitro-7-(3-phenylpropylamino)camptothecin 20-acetate

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

those of Reference Example 4.1.

'H NMR (270 MHz) § (CDCls) 0.97 (t, ] = 7.4 Hz, 3H), 2.02 (m, 2H), 2.10-2.29 (m,
2H), 2.21 (s, 3H), 2.78 (t, ] = 7.4 Hz, 2H), 3.65 (m, 2H), 5.05 (m, 1H), 5.39 (s, 2H), 5.39 (d,
25 J=17.3 Hz, 1H), 5.67 (d, J = 17.3 Hz, 1H), 7.13 (s, 1H), 7.20-7.34 (T, 5H), 7.65-7.75 (m,
2H), 8.24 (dd, J = 2.3 and 7.9 Hz, 1H); MS (ES) m/z 569 (M"+1).



J =7.6 and 8.6 Hz, 1H), 7.83 (dd, j =dd, j = 1.3 and 7.6 Hz, 1H), 8.20
(dd, j = 1.3 and 8.6 Hz, 1H); M5 (ES) mz 536 (M++1l). 15 Reference Exanple
4.4 Prepawetmosssst (20S)-9-nitro-7-(propyl am no)canpt ot he@Ca/EP02/a2ed at e

Thi s conpound was prepared from (20S)-7-chl oro-9-nitrocanptothecin
20-acetate of Reference Exanple 3.1 and pbpyl ami ne according to a manner
anal ogous to those of 20 Reference Exarrpl e 4.1. 1H NWR (270 MHz) S (CDC13)
0. 97 (t, i = 7.6 Hz, 3H), 1.07 (t, ReferenceEyampled8 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. 2 Prépardtidn of(208)-9-mitra) [2- @yﬁﬁu{ ﬂ-yl)kthylalhﬁna daiﬁapt&tﬂi)ecmﬁoﬂaéetﬁﬁe,
1H), 7.64-7.74 (m 2H), 8.23 (dd, J ='1.3 and 7.9 Hz, 1H): MBS (ES) miz 493

breparation of - (JUSOTR oS TR e ton] @?ﬁ’iﬁ{ﬁ% ReEp R oo 20 pectae
conmpound wasofRefgenedxhmph 3.2 ag] 2712 emivochd)pyridincaoptditgteci madier avgbgdwes

of Referepc g@gl | am ne according to a manner anal ogous to
t hose of d etﬁl%?erergggég?é:%% aelgﬁlgzlyl M5 (ES) mz 541 (Mr+1). Reference

Exanpl e 4.6 Preparation of (20S)-9-nitro-7-(phenethyl am no)canpt ot hecin
20-acetate 10 THEENMR{LONHxRS (@D@mﬂ@a (fﬂemz;Hz, 3H),210-2.32 (m, 2H), 2.22 (s,

phenet iyt am 10 2dBb ) P> SR 2R bR ) ol bt P b orbnsgs (&

Exarrpl e 4. 1.74.DMR, (A0, 151)( 7:@@1&5)1}1),7979@,2}11), F6377478+cbn 3BH)8.22(d0F 2. 30

rn -, (Czjlz?)%nd_Sf;-&_%’l{:ﬁ z?%kéd’g Joads 5%, @,Mg(éér%msgm 4,93 (m

1H) 7.12 (s, 1H), 7.25-7.33 (0, 3H), 7.36-7.39 (m 2H), 766771(m2|—|)
8.21 (ddM0j = 3.0 and 7.4 Hz, 1H; M5 (ES) mlz 555 (Mt+1l). Reference
Exampl e 4.7

Reference Example 4.9
Preparation of (20S)-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 a manner analogous

15  to those of Reference Example 4.1.

'H NMR (270 MHz) § (CDCls) 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, ] = 17.3 Hz, 1H), 5.46 (s,
2H), 5.67 (d, ] = 17.3 Hz, 1H), 7.13 (s, 1H), 7.32 (dd, J = 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 (20S)-7-chloro-9-nitrocamptothecin 20-acetate
of Reference Example 3.1 and isoamylamine according to a manner analogous to those of

25 Reference Example 4.1.

'H NMR (270 MHz) & (CDCl;) 0.97 (t,] = 7.6 Hz, 3H), 0.99 (d, ] = 6.6 Hz, 6H), 1.55
(m, 2H), 1.74 (m, 1H), 2.10-2.30 (m, 2H), 2.22 (s, 3H), 3.66 (dt, ] = 5.0 and 7.1 Hz, 2H),
4.98 (m, 1H), 5.40 (d, ] = 17.2 Hz, 1H), 5.49 (s, 2H), 5.68 (d, ] = 17.2 Hz, 1H), 7.14 (s, 1H),
7.65-7.75 (m, 2H), 8.24 (d, ] = 6.9 Hz, 1H) ; MS (ES) m/z 521 (M*+1).



Preparation of (20S)-9-nitro-7-(3-phenyl propyl am no)canpt ot heci n 20-acet ate
20 Thi s conpound was prepared from (20S)-7-chl oro-9-nitrocanptot hecin

20- acet atwoO 00/04338f erence Exanple 3.1 and 3-phenyl propyl anmPog/ERoroRdé ng to a
manner anal ogous to those of Reference Exanple 4.1. 'H NWR (270 MHz) S
(CDC13) 0.97 (t, j = 7.4 Hz, 3H), 2.02 (m4R2H), 2.10-2.29 (m 2H), 2.21
(s, 3H, 2.78 (t, ] 7.4 Hz, 2H), 3.65 (m 2H), 5.05 (m 1H), 5.39 (s,
2H), 5.39 (d, 25 17.3 Hz, 1H), 5.67 (d, J = 17.3 Hz, 1H), 7.13 (s,

1H), 7.20-7.34 (0, 5H), 7.65-7.75 (m 2H), 8.24 (dd, j = 2.3 and 7.9 Hz,
1H); M5 (ES) miz 569 (M++1). WO 03Refp&Re FRarhpEERORY 13216 -40 Reference
Exanpl e 4.8 Preparation of

20S)-9-nitro-7-[ 2- ridi n- 2 | anln i 5 e This
f: 0 rrpz) und was pre |[o ar fé%??#%ﬁ#é‘é%@%‘@%@Mﬁ%@%@%@;ﬁ@%ﬁ&?ﬁaC etate

of Reference Exanmple 3.1 and 2-(2-am noet hgl ;pﬁi di ne according to a manner
anal ogous 5 to thipeemppunewesreapasedRamp(285)y7-chlore: Nnitrocamptoghesin 20-acetata 3)
0.97 (t, | = = : b =
50t 2y R A Rt hor g ipanncalogoul B fose b
(d, J = 17.Befeygncelfipmple48. (m 1H), 7.13 (s, 1H), 7.19 (LI, 2H), 7.63-7.78
(m 3H), 8.20 (dd, j = 1.3 and 8.3 Hz, 1H), 8.61 (dd, J = 1.8 and 5.8 Hz,

J
1H); M5 (ES) niz } I Rr YO 56
(20S)-9-nitro-7- @%%MPAH%P?/@FQPg% 1r'loi c! a’r%%)gtl%%g' n g fssg;lc)’el?'gl?el'691(;3’s
conpound wa2hp); 20412628 (.Y, 26%) g, 1< diz 28) r5.00-5.0 2 fymt DHheSc40(d2D=478tHa, e

of Referenc I 1 - ( 2-.am i or4li manner
ohal ogous 140k 7§ 2EDs BREG I AR ) PASY B RO BRAET S Vb . RS
0.97 (t, 19 F.71@ MHz7.938, 11D, 893 A2 =(2, 72z, 1H)2BI ES) nBEH49 MMORL)(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, j =17.3 Hz, 1H), 7.13 (s, 1H), 7.32 (dd, j = 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); M5 (ES) niz 556R§: er;nleEmégleli?fzer ence Exanple 4.10

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

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

Reference Example 4.1.

'H NMR (270 MHz) & (CDCls) 0.97 (t,] = 5.1 Hz, 3H), 2.12-2.30 (m, 5H), 3.37 (d, J
= 3.2 Hz, 3H), 5.16 (br, 1H), 5.40 (d, ] = 11.6 Hz, 1H), 5.56 (s, 2H), 5.67 (d, ] = 11.6 Hz,
1H), 7.14 (s, 1H), 7.72 (m, 2H), 8.25 (m, 1H); MS (ES) m/z 465 (M*+1).

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

This compound was prepared from (20S)-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) § (CDCls) 0.97 (t, ] = 7.6 Hz, 3H), 1.06 (d, ] = 6.6 Hz, 6H),
1.81-2.01 (m, 1H), 2.05-2.36 (m, 5H), 3.39-3.52 (m, 2H), 5.08 (br, 1H), 5.40 (d,] = 17.2
Hz, 1H), 5.47 (s, 2H), 5.67 (d, ] = 17.2 Hz, 1H), 7.13 (s, 1H), 7.65 (dd, ] = 1.7, 7.8 Hz, 1H),
7.71 (t,] = 7.8 Hz, 1H), 8.23 (dd, ] = 1.7, 7.8 Hz, 1H); MS (ES) m/z 507 (M"+1).



Preparation of (20S)-7-(3-nethyl butylam no)-9-nitrocanptothecin 20-acetate
Thi s conmpound was prepared from (20S)-7-chl oro-9-nitrocanptothecin

20- acet atwo0 00/04338f erence Exanple 3.1 and isoanyl am ne acc®CUiEPg2/121@ nanner
anal ogous to those of 25 Reference Exanple 4.1. 1H NWR (270 MHz) S (CDC13)
0.97 (t, j =7.6 Hz, 3H), 0.99 (d, j = ¥ Hz, 6H), 1.55 (m 2H), 1.74 (m
1H), 2.10-2.30 (m 2H), 2.22 (s, 3H), 3.66 (dt, j = 5.0 and 7.1 Hz, 2H),
4.98 (m 1H), 5.40 (d, j = 17.2 Hz, 1H), 5.49 (s, 2H), 5.68 (d, ] = 17.2
Hz, 1H), 7.14 (s, 1H), 7.65-7.75 (m 2H), 8.24 (d, j = 6.9 Hz, 1H) ; M
(ES) mlz 521 (M++1). WD 03/ 045952 pefelécPBzama3Rk 014 - 41 Ref erence Exanpl e
4.11 Preparation of (20S)-7-heptylam no-9-nitrocanptothecin 20-acetate This

conpound was prepargd from %)Ez-chl oro-9s ni.trocanptot.heci n 20-acetate 5
of Reference Exarrplpge%a.liu%{hé?(%g (PSRRI BIER P?gtth C"Hé&r?é?tagenal ogous to
those of Reference Exanple 4.1. 1H NWR (270 MHz) 8 (CDC13) 0.85-1.00 (m

6H), 1.22-1.52 This c@npound Besprepyed from (2P5)-7-zhlpto-P-pigrocampBithecim2(Bacetafe J =

o7 (4, 5 o Rt il 5.5 oo fibybfacdyrdipd fo fmfiner Blpnos pboffy) -
7.71 (t, J Referepcafixamiplp4.18.23 (dd, J = 2.0, 7.9 Hz, 1H); M5 (ES) nfz 549
(M++1). Reference Exanple 4.12 Preparation of

20S) - 7- net hyl } int i - t i
r opar od 11 om ( LSRR NAGREREBERT6 D150 GRS SaT D GRBO E80 1 (m,
Ref er ence BXa)plos-2337L(myaH reshya. Znime ¢ 5.02 dbhm §H) 5.40 (rahhn@?.SeHallé{;}oﬂé? (33
Lnose O o TussaNg B TRhe, firk 7,1, A, G6Rad L o, AR A 9 AT o7

3. 2Hz, 3HY, SHZ,GFD) 8.250 & .J401.0,, 708-Hz, BHXY, MSIES.ha 585 ,(RF)-15. 67(d, J=11. 6Hz,

1H, 7.14 (s, 1H, 7.72 (m 2H, 8.25 (m 1H; M5 (ES) mz 465 (M++1). 20
Ref erence Exanple 4.13 Preparation of

(20S) - 7- ( 2- et hyl propyl am no) - 9- ni t r ocanpt ot heci n 20-acetate This conpound

was prepared from (20S)-7-chloro-9-nitrocanptothecin 20-acetate
Reference Example 4.15

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

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

Reference Example 4.1.

'H NMR (270 MHz) 8 (CDCls) 0.97 (t, ] = 7.6 Hz, 3H), 1.00 (t, ] = 7.3 Hz, 3H), 1.43-
1.52 (m, 2H), 1.63-1.71 (m, 2H), 2.13-2.32 (m, 2H), 2.22 (s, 3H), 3.62-3.69 (m, 2H), 5.02
(brt, 1H), 5.40 (d,] = 17.2 Hz, 1H), 5.47 (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 (20S)-7-ethylamino-9-nitrocamptothecin 20-acetate

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

Reference Example 4.1.

'H NMR (270 MHz) 8 (CDCls) 0.97 (t, ] = 7.6 Hz, 3H), 1.36 (t, ] = 7.1 Hz, 3H), 2.12-
2.30 (m, 5H), 3.70 (q, ] = 7.1 Hz, 1H), 3.72 (q, ] = 7.1 Hz, 1H), 4.96 (br, 1H), 540 (d,] =



of Reference Exanple 3.1 and isobutyl am ne according to a nmanner anal ogous
to those of 25 Reference Exanple 4.1. 1H NWMR (270 MHz) 6 (CDCl13) 0.97 (t,

j = 7.6 HEP3MY5954.06 (d, j = 6.6 Hz, 6H), 1.81-2.01 (m PCHEPOZINGS 2. 36
(m 5H), 3.39-3.52 (m 2H), 508(br 1H), 5.40 (d, j = 17.2 Hz, 1H), 5.47
(s 2H) 5.67 (d, j = 17. 7.13° (8 1H), 7.65 (dd, j = 1.7, 7.8

< I sl s Aol I iy 10

Pr epar at i on1HY, A 20@)F= 7364, 1180)] $123 Qdd) | Ers; FEEatIFEe M @3) avetza M Thi)s
conpound was prepared from (20S)-7-chloro-9-nitrocanptothecin 20-acetate 5
of Reference Exanple 3.1 and hexyl am ne according to a manner anal ogous to
those of Reference Exanple 4.1. 'H NWR (270 VHz) 8 (CDC13) 0.87-1.03 (m
6H), 1.24-1.59 (m 6H), 1.60-1.78}% 2.05-2.37 (m 5H), 3.58-3.70
(m 2H), 5.02 (br, 1H), 5.40 (d, &ferfllc WPQH)W 5.47 (s, 2H), 5.67 (d,
j =17.5 Hz, 1H), 7.13 (s, 1H), 766(dd j =2.0, 7.8 Hz, 1H), 7.71 (t, j
= 7.8 losHz, ﬂf&par&a&Soi((QdS) 7-[= (@n&bth&xy@hkﬂyl)eﬂqlﬁmuhﬂ&%ﬁﬁ)ocm;tﬂ&m Bo=+1) .
Ref erence Exanple 4.15 Preparation of

(20S) - 7- but yl ani no- 9 ni t rocanpt ot heci n #6%t&ket at e This conpound was
prepared from (20S)-7-chl oro-9-nitrocanptothecin 20-acetate 15 of

Ref erence Ex arrpil‘ms&oﬁlp@ndd Iovats ptepatedeiran c¢m&ji7ngtﬂbm &nm«mamptanhatin@@weﬂatr

th f 4 1. HNWR i =
710"V oy O Gegty gl R s mipetcpt e fb g 4 ble
2H), 2.13- Zt@ﬂloém)ﬂ?dfémné’e%n(}:ﬁe4$]-|) 3 62- 3. 69 (m 2H), 5.02 (brt 1H),
5.40 (d, j = 17.2 Hz, 1H), 5.47 (s, 5.66 (d, j = 17.2 Hz, 1H), 7.14

1 20 7.6 1
(25 "B 1) %@4@%&@9@@ &ﬁéaﬁwea@% 3] fo2% ki, 54 0
(209) - 7de]§ hyl @%le-lggz@), Blgﬁlr(@caﬁrjpg 8b Lo@qms Q?fz?%HD ate (13&1; H);83pda,1d= VA3 Hz,
repare rom C or o- nitr 0 ecCl -acC
IORef gr ence ExHapt40 %Hbr'?cﬁ e(tdh{/Féﬁ'lZ o‘f‘ 87 ﬁgq?’RB“’ 2H§a7ei?g£5 Qﬂi%’%&%l {9
those of Refpgresce 7BapHs, #128.25 (m, 1H) MS (ES) m/z 585 (M*+1).

15 Reference Example 4.18
Preparation of (20S)-7-[2-(4-chlorophenyl)ethylamino]-9-nitrocamptothecin 20-acetate

This compound was prepared from (20S)-7-chloro-9-nitrocamptothecin 20-acetate
of Reference Example 3.1 and 4-chlorophenethylamine according to a manner analogous

to those of Reference Example 4.1.

20 'H NMR (270 MHz) § (CDCls) 0.97 (t, ] = 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).



. Hz

1H NMR (270 MHz) 8 (CDCL3) 0.97 (t, j =7

3H), 2.12- 2.30 (m 5H), 3.70 (q, j = 7.1

1H), 4.96WOWB/04Ed, 5.40 (d, j = WD 03/ 045952 PCT/ EP02/ 13PECG/EP2/AR
1

6 Hz, 3H), 1.36 (t, j = 7.1
Hz, 1H), 3.72 (q, j = 7.1 Hz,

16 17.
(d

~N W

3
Hz, 1H), 5.46 (s, 2H), 5.67 (d, j = 17.3 Hz, 1H), 7.13 (s, 1H), 7.67 (dd, j
=26, 7.3 H, 1H), 7.71 (t, | =7.3 Hz,"4y, 8.23 (dd, | = 2.6, 7.3 Hz,
1H); M5 (ES) miz 479 (Mr+1). Reference Exanple 4.17 5 Preparation of
(209) - 7-[ 2- (4- et hoxyphenyl ) et hy| aRefeeén®@-Bxainplcarnpt ot heci n 20- acetate
Thi s conmpound was prepared from (20S)-7-chl oro-9-nitrocanptothecin

20- f : ey he! | an aceor di
Co o manner  anaraeLeR6RspITs 84 2‘?’4’@%%‘%&%%%%@?% “ﬁ*ﬁiﬂ?@ﬁgﬁ%@ estity
i = 7.6 He, =
e'\‘%) o , (gfoc,lsé. 8 1?166 gérgsﬁlér}d wasgyepafed oki @0§)-i2|zcblozpo9,(-g]mogampmﬂ;ec 0-agetas
d, j = 17. A5 { 5 o= 7 93
(m b7 i"zﬂﬁf&fj@mm%% bind  thorsplffietflegingecd drdintton b piednc’ |
1H): M8 (Es)toihosensRefergnes fxampledek.-er ence Exanpl e 4. 18 Preparation of
(20S5)-7- [2- (4-chlorophenyl)ethylan no] -9-nitrocanptothecin 20-acetate
This conpound wag NNﬁP@Z?@%H&PSX&ﬁ@@ 0.57¢0 ULy Prz,”%]lfﬂ, QR)%’E?EB@EIH%HP 2971
le 3.1 and 4-chl y ’ hg

20-acetate of Reference Exanp or ophenet hyl'am ne™ adcor

to a nmanner ah&HyaHs, 3.95(q, hades bz, 1), ¢4 ribs 1ERamP? 61,4 =117.28z; BINGR6((®70

MHz) S (CDCL (ft= 1% 2 77,7 _ 2 ._Zé QA T
6. 3) He, (2H) ﬁ? g'ggéd’,]t j 12251_233@,,%@2@59%%19%63% Egr‘sésfl‘ﬁa 8(23‘, ng‘i Lmii}?[’zHHz,
1H), 5.45 (31,0);1-‘451)(,%5116!637@({1\/1]4-15: 17.2 Hz, 1H), 7.17-7.38 (m 5H), 7.65-7.70
(m 2H), 8.20-8.24 (m 1H); M (ES) nmlz 589 (M++1). WD 03/045952

PCT/ EP02433216 -44 Reference Exanple 4.19 Preparation of _
(20S)-7-[2-(4-fluorophenyl)ethyl am no] - 9- ni t r ocanpt ot heC|hn 20- gget atte tTh| S
conpound was prepared from (20S)-7-chl or0:.9-ni trocanpt ot heci n -acetate

of mI:?)Qeference Exaﬁpl e 3.1 and 4-fl uB‘F%ﬁ‘H’éﬁ@f‘WPltérﬁ%Qe according to a manner

anal ogous
Preparation of (20S)-7-(1-methylethylamino)-9-nitrocamptothecin 20-acetate

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

15 Reference Example 4.1.

'H NMR (270 MHz) § (CDCl3) 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, ]
=17.2 Hz, 1H), 5.68 (d, ] = 17.2 Hz, 1H), 7.14 (s, 1H), 7.66 (dd, ] = 1.7, 8.3 Hz, 1H), 7.72
(dd, J=7.6, 8.3 Hz, 1H), 8.23 (dd, ] = 1.7, 8.3 Hz, 1H); MS (ES) m/z 493 (M*+1).

20

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

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

25 those of Reference Example 4.1.

"H NMR (270 MHz) § (CDCls) 0.97 (t, ] = 7.6 Hz, 3H), 1.01 (s, 9H), 1.54-1.63 (m,
2H), 2.04-2.37 (m, 5H), 3.56-3.70 (m, 2H), 4.91 (t, ] = 5.0 Hz, 1H), 5.40 (d, ] = 17.2 Hz,
1H), 5.48 (s, 2H), 5.67 (d, ] = 17.2 Hz, 1H), 7.14 (s, 1H), 7.67-7.74 (m, 2H), 8.23 (dd, ] =
2.8,7.1 Hz, 1H); MS (ES) m/z 535 (M"+1).



5 to those of Reference Exanple 4.1. "H NWR (270 MHz) 8 (CDC 3) 0.97 (t, |
= 7.4 H, 3H), 2.03-2.38 (m 5H), 2.97(t, j =6.6 Hz, 2H), 3.91 (q, | =
6.6 Hz, 26M¢,03/445912(br, 1H), 5.39 (d, j = 17.2 Hz, 1H), 5. 26T(EPp2132H, 5.67
(d, j =17.2 Hz, 1H), 6.91-7.27 (m 5H), 7.66-7.73 (m 2H), 8.21-8.24 (m

1H, H 10); MS (ES) mz 573 (M++1). 10 Ref4dr-ence Exanple 4.20 Preparation
of (20S)-7-(1-nethylethylam no)-9-nitrocanptothecin 20-acetate This
conmpound was prepared from (20S)-7-chl oro-9-nitrocanptothecin 20-acetate

of Reference Exanple 3.1 and isopropylam ne according to a manner anal ogous
to those of 15 Reference Exanpl e RefbrentElE 1@217;32 MHz) 8 (CDC13) 0.97 (t,
j =7.6 Hz, 3H), 132(ddj-20 6.3 Hz, Hy, 2.05-2.37 (m 5H),

L gy Dbl il St

8.3 H, 1H) '7.72 (dd, j = 7.6, 83 go 217 8.3 e
1H: MB (ES) nl ﬂM@@mmuaﬂ)wasmemcbﬁemdé a?rﬁh]@r EoRr at i on of

(20S)-7-( t I

Compound ad br a2 %%*&iﬁ&f% FhFaoah ?%%%%nﬁt REER AT

of Ref er encendbmgnphado@us tathpsg oBReferencdkdamply#dni ne according to a manner
anal ogous to 25 those of Reference Exanple 4.1. 1H NWR (270 MHz) 8 (CDd 3)

Sy 556370 (D) 74 MO (e s 46, L7y i, PR 5
1. 548 (Sep-285m, ), 243(4 310, 347 310, DA 455 00 ki, TH) G973~ m

bori P02 13918 o BDrats (L AEY 5 ?55?’ 3 1%51‘%%@”%5?? I3 TR ORy

(20RS) - 166 nﬁ}t(}ﬁy(ld-B—BlaHa-lH)pMﬁ@Flsamlmswmfdal)hem n 20-acetate This
conpound was prepared from (20RS)-7-chl oro-10-nethyl -9 5 nitrocanptothecin
20-acetate of Reference Exanple 3.2 and pentyl am ne according to a

Reference Example 4.23
Preparation of (20S)-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) § (CDCl;) 0.97 (t, ] = 7.6 Hz, 3H), 2.02-2.37 (m, 6H), 2.57 (br,
1H), 3.70-3.84 (m, 2H), 3.85-4.01 (m, 2H), 5.38 (d, ] = 17.5 Hz, 1H), 5.4 (s, 2H), 5.65 (d,
] =17.5 Hz, 1H), 7.14 (s, 1H), 7.59-7.75 (m, 2H), 8.17-8.25 (m, 1H); MS (ES) m/z 495
20 (M+1).

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

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



manner anal ogous to those of Reference Exanple 4.1. 1H NWR (270 MHz) 8
(CDC13) 0.85-1.00 (m 6H), 1.25-1.53 (m 4H), 1.54-1.75 (m 2H), 2.05-2.35
(m 5H), wO43/0§523H), 3.57-3.70 (m 2H), 4.89-5.00 (m 1EHCI/EPIBBW2(e, | =
17.2 Hz, 1H), 5.45 (s, 2H), 5.67 (d, j = 17.2 Hz, 1H), 7.11 (s, 1H), 7.57
(d, ] 8.9 Hz, 1H), 10 8.05 (d, j 8.9 H46- 1H); M5 (ES) miz 535 (M+1).
Reference Exanple 4.23 Preparation of

(20S)-7- ( 2- hydrdKMéMR/{HmMH):}8(®DCI39)0&Hm¢)t=We&Hn 3H), aget(alfe 7. TKizs3HEpMpund

Rof ef ence. BT 50h Lsich- 4 WD a i S EbPHOnG 20 6 Ak e 2 SRS o
t7 hgsaz of 3H)R%w , 206 3 @pka 74 Hyz, 11:1275\1%/1; (s, 2HA0) 51\6620d P=0€0AR)1H), 885(4,]4 7.3
3.85-4. 01 (rﬁlz’é% ;%f)&&% 76?9 @dﬁ dgﬁ-ﬁw §{)41 6%43 Igﬂi‘%%%ég%(%lw (bys,=

17.5 Hz, 3H)LH)7MSYESS m/d k)7 (M160: 7.75 (m 2H), 8.17-8.25 (m 1H); MBS (ES)
mz 495 20 (M++1l). Reference Exanple 5.1 Preparation of

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

(20S) - 7- but yl am no- 9-ni tr ocanpt ot heci n 20-acetate (156 ng, 0.31 nmol) of 25
Ref erence Exanple 4.15 was dissolved into MeOH (10 m) and IN HC aqueous
solution (2 m). 5%Pd-C (15 ng) eicrenigdgample 3-Be hydr ogenation was
carried out under H2 atnosphere using a balloon at roomtenperature for 1

hr. After rerme¢pdiatibeof(J0g)- 9fdn|uhb@tl20(ﬁ‘mor?116hﬁ)ﬂ cilidifintAcanksrotRoin 2u-adtaiader
reduced pressure to obtain the pr oduct ng, 87% yi el WO 03/ 045952

e 15218 bl Bl A1 el 31 o,

(m 2H), 1(2 Zii)tr()&m;&bbhecﬁi Zﬂ@acﬂtaﬁe?of(Rﬁferé‘rk@e Ex3mple 4.7 bacardidgfa a manfer(athalggoes

170Hz 5.66 (d, | = 17.0 Hz, 1), 6.85 (d, | = 7.3
. f‘lﬂlowiﬁﬂfa‘m@%é(dd i =7.3and 8.3 Hz, 1H). 7.64 (d, | = 8.3

Hz, 1H) 8 77 (brs, 5 1H); M5 (ES) mz 477 (Mt+1l). Reference Exarrple 5.2
Preparati on of (‘Hmffm@amzys (CDChPO.p6 (A, | A4 L. IBH)apioad] 27(mm2d )heel (s,
20-acetate gy 5 532,55 (m, 4H), 2.69-2.72 (m, 2H), 3.71-3.76 (m, 6H), 4.47 (brs, 2H), 532 (d, ] =
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,] = 8.0 Hz, 1H), 7.12 (s, 1H), 7.45 (dd, ] = 7.6 and 8.0 Hz, 1H), 7.57 (d, ] = 7.6 Hz,

1H), 8.37 (brt, 1H); MS (ES) m/z 534 (M"+1).

Reference Example 5.3

Preparation of (20S)-9-amino-7-[3-(dimethylamino)propylamino]camptothecin 20-
20 acetate hydrochloride

This compound was prepared from (20S)-7-[3-(dimethylamino)propylamino]-9-
nitrocamptothecin 20-acetate of Reference Example 4.3 according to a manner analogous

to those of Example 5.1.

'H NMR (270 MHz) § (D20) 0.88 (t, 3H), 2.01-2.27 (m, 4H), 2.18 (s, 3H), 2.85 (s, 6H),

25 3.26-3.32 (m, 2H), 3.87 (t, ] = 7.3 Hz, 2H), 5.44 (d, J= 17.0 Hz, 1H), 5.49 (s, 2H), 5.61 (d, ]
=17.0 Hz, 1H), 7.10 (d, ] = 8.0 Hz, 1H), 7.40 (d, ] = 7.6 Hz, 1H), 7.62 (dd, ] = 7.6 and 8.0
Hz, 1H); MS (ES) m/z 506 (M*+1).



Thi s conmpound was prepared from (20S) - 7- [2- (norph olinyl)ethylamno]-9
10 nitrocanptothecin 20-acetate of Reference Exanple 4.2 according to a
manner arasiDegowds2to those of Exanple 5.1. "H NWVR (400 VHPLTEPOLZDZ1E) 0. 96

(t, j = 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. 474fbrs, 2H), 5.32 (d, | = 17.6
Hz, 1H), 5.35 (d, j = 17.6 Hz, 1H), 5.39 (d, j = 17.2 Hz, 1H), 5.65 (d, j =

17.2 Hz, 1H), 15 6.79(d, ]| =8. OHz, 1H) REeidcs Fiiihpie-54b( dd, J=7. 6and8. 0
Hz, 1H), 7. 57(d, J=7. 6Hz, 1H), 8.37 (brt 1H): MB (ES) miz 534 (Mi+1).

| ]
b 3525 Sl %aﬁét?ﬁy b 95 Bining 7 -{rronsiaming SrRitsciBg0-S6a88 o ot o

hydr ochl ori de This conmpound was prepared from

(208) - 7- [ 3- (di methisicampevng mep prepataddiom §205)i % nisteafmiprapiykstino Remptethedie 20f

gefler emngi gsﬁﬁgg %ﬁ%‘%ﬁz )"r.l g% ?ccﬂﬁg{%‘% a3hy Hf%g&gs;o%&u% télggo%@g?fig@gﬁ@' e
3H), 2.855(s] xmle5215326332(m oH), 3.87 (t, | = 7.3 Hz, 5.44 (d,
J= 17.0 Hz, H, 5.49 (s, 5.61 (d, |

S17 Ot 1) 7&2“36%“%2 W%@té}%%@z% (RfLriths B 9 )0 T RERESD,
%?ggletea?eﬂﬂ’;ﬁ@ﬂaﬁ%(tn GOH L. Oémrﬂ) (mrzam fmas &s GHD A y3-as0r{m), CHI A28 (’EEE,I?JM), 5 35
0 Syt 1 b IR s R R S0 L. 1.5 Hen 1H). 6 (b 2B d D o

4.4 accordi nés, 1H)&7.4mfddef =aradmbe 51z 0H), aeg dof = Bef 18z,ai)e8.59 Em,rm{)elvﬁs @ES)' H

NNR(Z?OM—izn%n/%éésF@fl_gélo.QS(t, j =7.6 Hz, 3H, 1.09 )t, j = 7.3 Hz, 3H),

1.69-1.837( 2.31 (m 2H), 2.23 (s 3H), 3.53-3.60 (m 2H), 3.93
(brs, 2H), 5.35 (s, 2H), 5.38 (d, | = 17.5 Hz, 1H), 5.59 (d, j = 17.5 Hz,
1H), 6.82 (d, j = 7.3 Hz, 1H), 7.10 (s, 1H), 7.43 (dd, j = 7.3 and 8.6 Hz,
1H), 7.62 (d, | = 8.6 Hz, 1H), 8.79 (brt, 1H); M5 (ES) to mz 463 (M+1).
Ref erence Exanple 5.5 Reference Example 5.5

Preparation of (20S)-9-amino-7-(phenethylamino)camptothecin 20-acetate

This compound was prepared from (20S)-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) § (CDCl3) 0.95 (t, ] = 7.6 Hz, 3H), 2.10-2.30 (m, 2H), 2.20 (s,
3H), 3.05 (t, ] = 6.4 Hz, 2H), 3.47 (brs, 2H), 3.97 (m, 2H), 5.40 (d, ] = 17.2 Hz, 1H), 5.43
(s, 2H), 5.67 (d, ] = 17.2 Hz, 1H), 6.75 (d, ] = 7.2 Hz, 1H), 7.00 (s, 1H), 7.26-7.34 (m, 5H),
20 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 (20S)-9-amino-7-(3-phenylpropylamino)camptothecin 20-acetate

25 This compound was prepared from (20S)-9-nitro-7-(3-
phenylpropylamino)camptothecin 20-acetate of Reference Example 4.7 according to a

manner analogous to those of Reference Example 5.1.

'H NMR (270 MHz) § (CDCls) 0.94(t, ] = 7.6 Hz, 3H), 2.07 (m, 2H), 2.02-2.31 (m,
2H), 2.19 (s, 3H), 2.82 (t, ] = 7.6 Hz, 2H), 3.65 (dt, J = 5.3 and 6.6 Hz, 2H), 3.81 (brs, 2H),



Preparation of (20S)-9-am no-7-(phenet hyl am no) canptot hecin 20-acetate This
conpound was prepared from (20S)-9-nitro-7-(phenet hyl am no) canpt ot hecin 15
20- acet atwomB/0R9fer ence Exanple 4.6 according to a nanner PaEm&IPOYA2$6 t O
those of Reference Exanple 5.1. 1H NWR (400 WVHz) 8 (CDClB) 0.95 (t, j =
7.6 Hz, 3H), 210230(m2H) 220(5'4§H),305(tj 64Hz 2H)
3.47 (brs % f_[‘ 5_(% &?

5.67 (d, | @ 822%53%1 1?@P(7dl ) 67(d21Hzl721f|i§ 1H?) é@4éé1=1 1, 1),
7.26-7. 34 ("ﬂ115('l;9]zH)2@ 19-#33 (ersH) 7-447(d3 gan?hl%né stazriz, i), 7.64 %4, J(ﬂs 6JHz-1ﬁ)8
Hz, 1H), 8 gj} NB ( S% Mr+1) . Reference 5.6
Prepar ati on &4 ((nzdg)a Sa({ﬁshgl/?f’ %a\flh'b]r?yl propyl am no) canpt ot heC| n 20 acetate
25 Thi s conmpound was prepared from (20S)-9-nitro-7-(3-

phenyl propyl am no) canpt ot heci n 20-acetate of Reference Exanple 4.7
according to a manner anal ogous to those of Reference Exanple 5.1. '"H NWR
(270 MHz). 8 (CDC13) 0.94(t, | :7. ; (m 2H), 2.02-2.31 (m
oH), 2.19° (s, 3H), 2.82 (t. | g‘izen%?%m‘%l%#(dt i =53 and 6.6 Hz,
2H), 3.81 (brs, 2H), V\D 03/ 045952 PCT/ EPO2/ 13216 -48 5. 34 5.39
(d, j = 17. 2 Peeparatipn of (201S) Pcpmino=7-12¢(pyridin-2piljethydarginog 'aammto esmg Ogcetatq)
7.11 (s, 1H), 7.17-7.33 (m 5H), 7.44 (dd, j = 7.4 and 8.4 Hz, 7. 64
(d, j = 8.6 Hz, THicomBordl w48 prépdred ¥om((E8Y)-9Hnitr&-I9[ 26 (Pyridin-25 Reference

Exanple 5.7 Pr rati on of . .

(208) - o- ami AbeID g ArRtethscty PP acrigie AtRebTesr BrURRlsd SrosardRgion Banag; <
conmpound wasnplogP@s t©thbseReROSIce Bxith rec5-17 [ 2- (pyridin-2 yl)ethyl am no]
canpt ot heci n 20-acetate of Reference nple 4.8 according to a nmanner

anal ogous, t ce Exanple 5 1. 10 M5 (ES) mlz 526 (Mt+1).
Ref er enczo %%Ig@qg&é?zgr?&g;?gtl on of

(20S) -9-am no-7-[ 2-(pyridi n-3-yl) et hyl am no] canpt ot heci n 20-acetate
hydrochl ori de 15 This conpound was prepared from
(20S)-9-nitro-7-[2-(pyridin-3

Reference Example 5.8

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

15 This compound was prepared from (20S)-9-nitro-7-[2-(pyridin-3-
yl)ethylamino]camptothecin 20-acetate of Reference Example 4.9 according to a manner

analogous to those of Reference Example 5.1.

'H NMR (270 MHz) 6 (CDCl3) 0.94 (t, J = 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 7.4 and 8.4 Hz, 1H), 7.85 (d, ] = 8.4 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, ] = 5.4 Hz, 1H), 9.01 (s, 1H); MS(ES) m/z 526
(M™+1).

Reference Example 5.9
25 Preparation of (20S)-9-amino-7-(benzylamino)camptothecin 20-acetate hydrochloride

This compound was prepared from (20S)-7-(benzylamino)-9-nitrocamptothecin 20-
acetate of Reference Example 4.5 according to a manner analogous to those of Reference
Example 5.1.



yl ) et hyl am no] canptot hecin 20-acetate of Reference Exanple 4.9 according
to a manner anal ogous to those of Reference Exanple 5.1. 1H NWR (270 MHz)
S (CDC13)WO0.09445962 | = 7.3 Hz, 3H), 2.05 (m 2H), 3.37 (mpCTHPO2/132126 (t, |
6.9 Hz, 2H), 5.52 (m 2H), 5.61(s, 2H), 7.13 (d, j = 7.4 Hz, 1H), 7.69
dd, j = 20 7.4 and 8.4 Hz, 1H), 7.85 (dA%- = 8.4 Hz, 1H), 8.06 (dd, j =
4 and 7.9 Hz, H),830(s,1|—|),862(dj:7.9Hz,1H),8.86(d,j:
4 Hz, 1H), 9. d4S(EBS) m/m)sllm(‘*ES) mz 526 (M++1). Reference Exanple 5.9 25
reparation of (20S)-9-am no-7-(benzyl am no) canpt ot heci n 20-acetate
hydrochl ori de This conpound was prepared from

(20S) - 7- (benzyl am no) - 9- ni t r ocanpt ot heci n 20 acetate of Reference Exanple
4.5 according to a nmanner anal ogo f ference Exanple 5.1. WO
03/ 045952 PCT/ EP02/ 13216 -49- MS Ref erence Exanpl e
5.10 Preparation of (20S)-9-am no-7- (he tyI am no)carrpt ot heci n 20-acetate 5
Thi s conpound was Hyeparatiewn of 26f- ?2@8)10-7? aibecis2irasedinheci n 20-

acet at e of Reference Exanpl e 4.11 accordi ng to a manner anal ogous to those

of Reference uhd wad réch?&n"(/EUS) Bhégtideiino-0- Iﬁ?roearﬁﬁwﬂiﬁmﬁiﬂ)-

1.31-1.51 ,18179 13230 5
5 B S e e B

) = = S =
73086 oS Ea (d | = 8.6 e, 1H), 876(br 1 M5 (ES) nfz 510
Mr+1) . Ref I t
(509 b- o ﬁéeg?ﬁw%aﬁmﬁ% SO 1 S5 68 o 3115 SEO O BATS (M
pr epar ed fr@%%@@z 3f (IRl | 253 (@79-@9 Hzozzfmtqztdaﬁem 289 <@qe1etzemf 1H),

Ref erence accordi n%ﬂ }_H)L manner anal OQIOUS to'th

Ref er enc® E)éé)r{ﬁIQé'I)'é.S_ﬁ.ﬁ (A < L5 3341 7.6 Hop 1RDs Eﬂéﬁ%éHEﬂaﬁ‘b dd, 5=12
7.3, 8.6 Hz, 1H), 7.63 (d, J = 8.6 Hz, 1H), 8.76 (br, 1H); MS (ES) m/z 519 (M™+1).

(

5.
5.
P

Reference Example 5.11
Preparation of (20S)-9-amino-7-(methylamino)camptothecin 20-acetate

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

Example 5.1.

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

20 Reference Example 5.12

Preparation of (20S)-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).



Preparation of (20S)-9-am no-7-(2-nethyl propyl am no) canpt ot heci n 20-acet ate
hydrochl oride This conpound was prepared from

(20S) - 7- (womanimpbpr opyl am no) -9 ni trocanpt ot heci n 20- acet aCa/EPh2/Refiie€r ence
Exanpl e 4.13 according to a manner anal ogous 25 to those of Reference
Exanple 5.1. M5 (ES) mz 477 (M++1). WO 033045952 PCT/ EP02/ 13216 -50

Ref erence Exanple 5.13 Preparation of

(20S) - 9- ami no- 7- hexyl am nocanpt ot h&efererze Exempletdelhydr ochl ori de  Thi s
conpound was prepared from (20S)-7-hexyl am no-9-ni trocanpt ot heci n 20-

acetate of RefPrepi@atiold(JUSE9%nlihodCh infigloéAnpto@RANEI0-ARedtOBPUD chIeridROS €
of Reference 5 anple 5.1. M5 (ES) z 505 (M++1). Reference Exanple 5.14

Preparation of ( -9-amNo- 7- |.am ot hecin.20-acet ate
hydr ochl ori de 1‘%9%3 spgdglrg&g%sr?dgﬁ%g& %@g@? %%I?%rg%; mito-9-hitfocatiptothecin 20-
(20S) - 9- ni t ragetdte(qfRefeytraneifnampkeript odchedling 2G-maedr ahdogdusRe fipsse of Referemap! e
4.1 accorgi %[ﬂ% janner anal ogous to those of Reference Exanple 5.1. M
(ES) nmlz 49r1]g‘€ ;re% 15 Reference Exanple 5.15 Preparation of

(20S) - 9-am no- 7- (et hyl am no) canpt ot heci n 20-acetate hycrochloride This
conmpound was pr é\éﬁﬁﬁ% mizdp (BMUS))-7- et hyl ani no- 9- ni t r ocanpt ot heci n 20-
acetate of Reference Exanple 4.16 according to a nmanner anal ogous to those
of Reference Exanple 5.1. 20 M5 (ES) nlz 449 (M++1). Reference Exanple
5.16 Preparation of

(20S) - 9-am no- 7-[ 2- (4- met hoxypheny é t hyl am n tot hecin 20- acetate
hydr ochl oride 25 This conpound Wask &5%%?3%%%%08) -7-

[ 2- (4- met hoxyphenyl ) et hélygm' no] -9- nit roc_an?t othecin 20-acetate of
Ref er ence Exafrgp&ration pf G298 Pdinnigot7o(pentydamino) camepitothecin 20-acetate hydrochloride

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

Example 5.1.

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

15 Reference Example 5.15
Preparation of (205)-9-amino-7-(ethylamino)camptothecin 20-acetate hycrochloride

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

Example 5.1.

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

Reference Example 5.16

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

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

to those of Reference Example 5.1.



to those of Reference Exanple 5.1. WO 03/045952 PCT/ EP02/ 13216 -51- M5
(ES) mz 555 (Mt+1). Reference Exanple 5.17 Preparation of

(20S) - 9- awDRF9p2- ( 4- chl or ophenyl ) et hyl am no] canpt ot heci RCIEPaveERaé e 5
hydrochl ori de This conpound was prepared from

(20S) - 7-[ 2- (4- chl or ophenyl ) et hyl ani no] - 9 -rflt-r ocanpt ot heci n 20- acet at e of
Ref erence Exanpl e 4.18 according to a nmanner anal ogous to those of

Ref er ence ExanpIMS ES) mius5f €¥) +h-z 559 (M++1). 10 Reference Exanple 5.18
Preparation of (20S)-9-am no-7-[2-(4-fluorophenyl)ethyl am no] canpt ot hecin
20-acetate hydrochloride This conpound was prepared from
(20S)-7-[2-(4-fluorophenyl)ethylam no]-9 15 nitrocanptothecin 20-acetate of

Ref erence Exanple 4.19 according t na l.egous to those of
Ref erence Exanple 5.1. M5 (ES) rdzﬁg%?fn(cg/ﬁg%?&g%e erence Exanple 5.19 20

Preparation of (20S)-9-am no-7-(1-nethyl ethyl anm no)canpt ot heci_n 20- acetate
hydr ochl or i dRreparatien ebt308)rAdming-7pi2eidashierophemil|epipdymine] camptothecin 20-acetate

- et hyl ethyl ami no) -9 nitrocanpt ot hechpagnReiiat € of Reference Exanple
4.20 according to a nmanner anal ogous o those of Reference Exanple 5.1. 25

MS (ES) mlz 463 (M++1). 03/ 045952 PCT/ EP02/ 1321 -[2 ference anpl e
5.20 Preparatio O -%W?R?quﬁg?flzﬁgﬁ%t[%'ﬁﬁgbwé?ﬁ“%?tgﬁlﬁﬁ‘(l%‘?]ﬁé‘ci n
20-acetate hiydEQeltb@etid@0-acetate of Reference Example 4.18 according to a manner analogous

to those of Reference Example 5.1.
MS (ES) m/z 559 (M"+1).
10
Reference Example 5.18

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

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

to those of Reference Example 5.1.

MS (ES) m/z 543 (M™+1).

Reference Example 5.19

20 Preparation of (20S)-9-amino-7-(1-methylethylamino)camptothecin 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.

25 MS (ES) m/z 463 (M*+1).



Thi s conmpound was prepared from (20S)-7-(3, 3-di met hyl butylam no)-9 5
ni trocanpt ot heci n 20-acetate of Reference Exanple 4.21 according to a
manner amaibegouss2to those of Reference Exanple 5.1. M5 ( ESY/EPVZ1BOG
(Mt+1). Reference Exanple 5.21 10 Preparati on of
(20S) - 9- ani no- 7- ( 3- net hyl but yl ani no) canptoreci n 20-acetate hydrochl ori de
Thi s conmpound was prepared from (20S)-7-(3-nethyl butyl am no)-9
ni t rocanpt ot heci n 20-acetate accor Belegense Ergnpledrde Exanple 4.10 to a
manner anal ogous to those of Reference Exanple 5.1. 15 M5 (ES) mz 491
(Mr+1) . Ref er ePreparaionof €205)-22arhinepa(RB3-dafetbilbutylamino )camptothecin 20-acetate
(20RS) - 9- am no- 10- net hyl - 7- (pent yl am no cagg)t ot heci n 20-acetate
hydrochl ori de 20 This conpound was p MCom
(20RS) - 10- et hyl -9-nitro-7 (pentyl am no)canpt ot heci n 20-acet ate of
Ref er ence ExanplThisici@@paunlowasiprgpared froma@A8)-7- (3,8 adiogtiyb utglamivas €9-of
Fes Rer o BnadiBsaimto fieghiDo feRtard DA ctgiindelicirite 441 &MiRg'HSa Fnthn& ahalogos
(20S) - 9- ami rnothoes¢ 2f Ryfdremxy Exdgplasilno) canpt ot heci n 20- acetate hydrochl ori de
Thi s conmpound was prepared from (20S)-7-(2-hydroxyethylam no)-9 5
ni t r ocanpt ot heci t ef erence Exanple 4.23 according to a
manner anal ogouysggs){%h%sgg%gwtnﬁerence Exanple 5.1. M5 (ES) m z 465
(Mt+1). Exanple 1.1 10 Preparation of (9S)-1-butyl-9-ethyl-9-hydroxy-1H, 12H
pyrano [ 3",4":6',7" ] indolizino [ |',2":6,5] pyrido [4, 3, 2-de]
qui nazol ine-2,10,13 (3H, 9H, 15H)- trione

Reference Example 5.21

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

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

to those of Reference Example 5.1.

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

Reference Example 5.22

Preparation of (20RS)-9-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).



The preparation nmethod conprises of the followng two steps via conpound
(a). (a) (95 -9-acetoxy-I-butyl-9-ethyl-1H, 12H 15

pyr ano[ 3"w0'3843932 ] i ndol i zino[1', 2' : 6, 5] pyri do[ 4, 3, 2- de] qecm&Pot/ixnes 2, 10, 13
(3H,9H, 15H) - trione (20S)-9-am no-7-(butyl am no)canptot heci n 20-acet ate
hydrochl oride (123 ng, 0.24 mmol) of Refeb®nce Exanple 5.1 was dissol ved
into dry CH2A 2 (5 mM) and cooled in an ice-bath. DIEA (390 t1, 2.3 mmol)
and triphosgene (67 ng, 0.23 mmol) M@n@@ﬁgm&@yccessi vely and the

m xture was stirred for 1 hr. in the ice-bath. The reaction m xture was

e L AR e S e A R R

evaporated under reduced pressure. Thedrédilettide obt ai ned was purified by
col um chr omat ogr aphy (di chl oronet hane/ acetone = 15/1-7/1) to give a pure

product (70 ng, 9 G J.o= 7.7 Hz,

3H), 1.00 (t, ] igﬁ%“’ﬁgu&wg@fﬁ%g WQZUEN%’@‘T&%‘%&PP% no2H)

2. 07- 2. 35 5( nmuitRimphtB&:irf 20-adite ofiRef2repcd Bxammple 223 acé@r@idg to a manner analogous

(s, 2H), 5. 40(d, 3=17. 1H).5. =17.4 Hz, 1H), 6. 76(dd, J=1. 5and6. 7Hz,

1H), 7.16 (s?d'%ﬁﬁﬁo%?@eé‘g“?‘%ed% , 9.24 (s, 1H); MS (ES) miz 503(Me+1).

WD 03/ 045952 PCT/ EPQ2/ 13216 -54 (b) (9S)-1-butyl-9-ethyl-9-hydroxy-1H, 12H

pyrano [3", 4": 6' M8 (ES) mdot¢ZiMot])- 1' , 2' : 6, 5] pyri do [4, 3, 2-de]

qui nazol i ne-2, 10,13 (3H,9H, 15H)- trione To a sol ution of

(9S)-9-acetoxy-|-butyl-9-ethyl-1H 12H 5 pyrano [3",4":6',7" ] indolizino [

1',2':6,5] pyrido [4,3,2-de] quinazoline-2,10,13 (3H 9H, 15H)- trione (11.5

ng, 0.023 mmol) in MeCH (3 m) cool ed ig}aﬁgléff- bat h was added anhydr ous
I'o

hydrazi ne (100 1). The m xture was warnmed to roomtenperature and stirred

for 1 hr. Aqueous 1 N HC solution was added dropwi se to_acjidify the
reaction i xture and t hérepargtion af (§3x 1dhutylr SethybP-hydraxy- L1280 m

tenperat ur e. ,oll6[ 37BN S i ,f(i.e.g,s H{b:gséﬁh BASHliRe-2 1001 PPN 519)-
resi due was gi{ragt ’edré/}\i :]F] CH%%fgp 20 Wx_ g ) Tt?g‘icorrbi ned CH%Cl? )
sol ution was washed with brine, dried ovdrioMgSO4 and evaporated. The
residue was purified by colum chronmat ography (dichloronethane/ net hanol =

30/1) to gi Veh@pFeParafibAHthod Eorkpitits oPBMfollowing two steps via compound (a).

(a) (9S)-9-acetoxy-1-butyl-9-ethyl-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

(20S)-9-amino-7-(butylamino)camptothecin 20-acetate hydrochloride (123 mg, 0.24
mmol) of Reference Example 5.1 was dissolved into dry CH,Cl; (5 ml) and cooled in an
ice-bath. DIEA (390 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 1N HCI solution at 0 °C, and extracted with CH,Cl, (20 ml). The
CH.,Cl, 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) § (CDCls) 0.98 (t,] = 7.7 Hz, 3H), 1.00 (t, ] = 7.3 Hz, 3H), 1.43-
1.59 (m, 2H), 1.66-1.77 (m, 2H), 2.07-2.35 (m, 2H), 2.23 (s, 3H), 4.12-4.18 (m, 2H), 5.36
(s, 2H), 5.40 (d, ] = 17.4 Hz, 1H), 5.68 (d, ] = 17.4 Hz, 1H), 6.76 (dd, ] = 1.5 and 6.7 Hz,
1H), 7.16 (s, 1H), 7.56-7.67 (m, 2H), 9.24 (s, 1H); MS (ES) m/z 503(M*+1).



"H NWMR (400 MHz) S (DVMSO) 0.87 (t, j =7.2 Hz, 3H), 0.96 (t, j = 7.6 Hz,
3H), 15 1.39-1.47 (m 2H), 1.64-1.70 (m 2H), 1.81-1.91 (m 2H), 4.03-4.07
(m 2H), ®0420§9522H), 5.43 (s, 2H), 6.51 (s, 1H), 6.77 @PAI/HPo21321€ Hz,
1H, 7.24 (s, 1H, 7.41 (d, j =7.6 Hz, 1H, 7.61 (dd, j = 7.2 and 7.6 Hz,
1H), 11.15 (brs, 1H; M8 (ES) mz 461( M++Bt- Exanple 1.2 20 Preparation of
(9S)-9-ethyl -9-hydroxy-1-[2-(4-norpholino)ethyl]-1H 12H pyrano

3",4":6" , 7" b i L Eiv0- ‘9 v hEdo [ 4, 3, 2-de ui nazoline-2,10, 13
EBH, 9H, 15H)-(])% gﬁgeﬁﬁg?%%gr%df?ﬁihgnggﬁmohnd was. p]r egar ed from (209) -
9- ani no- 7- ( PyrametHkbre Mddadelizingld’ Roefiptridoldéi2rdelquinazalmes2, B 1 HaHHHASH)-
Exampl e 5.2.ageording to a 25 manner anal ogous to those of Exanple 1.1 in
two steps via compound (a). (a)

9S) - 9- acet oxy-9-et hyl -1 -[2- (4- nor phol i no) et hyl ]-1H, 12H pyrano

ES"?4": 6,7 ﬁln 8Ia1'S?Y‘W(?n[&i9§)29'?‘6§t‘%jyp§/'lrl’flﬂ%'%[e4¥ﬁ]j121'-}’31%%‘ qu?%azol i ne-2, 10, 13
(3H, 9H, 15 pyﬁah%?",el”':d’;lﬂ}hﬁoﬁﬁﬁg[1%,5%y£i§£]§4§2-d@}q%%w(zbhné-2,’x0,713(BH',?H,I%H)),
2.11-2.35 2 2. 24 , 3Q.3H), 2.53-2.57 (m 4 .66 (t, = 6.6
Hz, 2H), 3.( gt‘éor( 115 r&g,&-@%%m%m%@liﬁmﬂ epqlﬁﬁ( 1% lg?gbetia%ztdded anhydrous
PCT/ EPO2/ 13 - . .= vt . d,
[T 75 b or e BLOB. e ity s Gafphe bl foppr el o8 sl o D €
7.58-7.67 (quedds,1 18 IBA sohiton vidshdddddriop®isend acidiipthelvtactipn nhisjure and the
9S) - 9-et hyl -.9- hydr oxy- |4 2= (4-orphol i no)ethyl]-1H, 12 rano
2 0o A o 1S R KA Sed s St A BB reducpa 15
3H, 9H, 16H) présure,ithaeblajdngediidae mae extbhcbddRvit2 TOLEHZ 20 @l kBYSEDedOmbin&lr (t, |

gs?s.“é’g C g sOftiibngvas Rshad Wit Brine, dgiea 3gp: Wgs G bl Hapiafed Fnb B’ 3y

8 (d, | wadpdrifid bylddluma.cBRoriatogrhphy (dicHl8rontethinefm8thndlz= 3d/1) to givéguredd,
= 7.3 and 8, 6 gz 1I—|-)7 0 5’Ll. 12 (brs, 1H); M5 (ES) mlz 518 (M++1). 10
Exanpl e 1. 3PERGHIOT gnok)-

(9S)-9-ethyl -I-[3-(dinmethyl am no) propyl ] - 9- hydr oxy- 1H, 12H pyrano

[3",4": |6j , 7' ] i nt@INMR(200 Nﬁzm(m@@) ¥y (g9=[72 Bz23HlED.96 (t,] = 7.6 Hz, 3H),
quinazol | nes & 10 G 36t 6 (m, 201), 1.81-1.91 (m, 2H), 4.03-4.07 (m, 2H), 5.42 (s, 2H),
5.43 (s, 2H), 6.51 (s, 1H), 6.77 (d, ] = 7.2 Hz, 1H), 7.24 (s, 1H), 7.41 (d, ] = 7.6 Hz, 1H),

7.61 (dd, J=7.2 and 7.6 Hz, 1H), 11.15 (brs, 1H); MS (ES) m/z 461(M"+1).

(
[
{
3
6
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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] quinazoline-2,10,13(3H,9H,15H)-
trione hydrochloride

This compound was prepared from (20S)- 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-morpholino)ethyl]-1H,12H-
pyrano[3”,4”:6’,7’]indolizino[1°,2’:6,5] pyrido[4,3,2-de] quinazoline-2,10,13(3H,9H,15H)-

trione

'H NMR (270 MHz) § (CDCls) 0.98 (t, ] = 7.4 Hz, 3H), 2.11-2.35 (m, 2H), 2.24 (s,
30 3H),2.53-2.57 (m, 4H), 2.66 (t, ] = 6.6 Hz, 2H), 3.68 (t, ] = 4.6 Hz, 4H), 4.24-4.40 (m,



trione hydrochloride 15 This conpound was prepared from (20S)-

9-am no-7-[ 3- (di nmet hyl am no) propyl am no] canpt ot heci n 20-acet ate of

Ref er encewbanpdos2 5. 3 according to a manner anal ogous t oPChEPe2/of21€EXxanpl e
1.1 in two steps via conpound (a). (a)

(9S) - 9- acet oxy- 9- et hyl -1 -[ 3- (di net hyl ani n® propyl ] - 1H, 12H pyr ano
[3",4":6"',7' ]indolizino 1[D_| 1',2 :6,5]pyrido [4, 3, 2-d%(}ui nazol i pe-2, 10, 13

( 3H, 9H, 15H)2Hp@-41r(deke 175 HaviH) 2574t -4, 86813170 i 1H), 6.74 (ddz ] 5 2B ang ) |
1.84-1.95 (grp g2t p) 2. (/s 21138 7.5800.6 20, 218), 8:88 (Brs, BT); ME (B rhlz56D (FL618 HZ,
2H), 4.21 (?? e )7’.275%9,1%?97, 5.40@(1d,}?)j = %7.82%, ﬁ? 't5Z 46((5, gH),
5.68 (d, |j = 2 : , 6.74 . =L , 1H), 7.15 (s, 1H)
7.55-7.65 (W J(éﬁ—\y ,‘%ﬁl'g’%)iﬂmyzl@(z&qmmllﬁhng%ﬁ%)&ﬁﬁ"z

(9S) - 9- et hybyrind[3” aticN P RMbEANS[), 2% id§F4bpyzldegtidddoinéd2A9/13(BH,9H, 15H)-
[3",4":6", 7£L}ir| ndol ’i@zi w}({; 1,2 F% 5?%’?%;4%, 3, 2-de] 0qui nazol pﬁé- 2, 10,)13

( 3H, 9H, 15H) triongihgdeochlagidschl ori de 1H NVR (270 MHz) 8 (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- ﬂ}iﬁlezﬁhMHz%@Mﬁ)-d?ﬁw &; P 70z, 3H), 1.8&1.9@&5?; 269,244 ,
6.82 (dd, | =10 and 76t 1N, 7.44 (dd j = 1.0 and 8.2 ség 7.63
(dd, | = 7282 bmd18),2.68,2.63 (p, 2HD 358-3.58 (mudH), 4204m, 2K, 548 (s, NE)(0k) (st 2

490 (M++1). /{EP: 11 4 t 4

(99 0 et ARG STty F7SFL I PIHA S 7 2008 HIRTRGRA S £ 5ATRAER, 1 BN(R, )
1',2':6,5] pvyﬁimd[&éslzzlfa)a]llqai(bmzﬂﬂi;%f S} /2318 @Y 6H.15H)- 5 trione This
conpound was prepared from (20S)- 9-am no-7-(propyl am no) canpt ot heci n

20- acet ghe of Reference Exanple 5.4 according to a nanner anal ogous to
those of Exanple 1.1 in two steps via conpound (a). (a)
(98)-9-acetoxy-9-ethy|-I-propyl-lH,lZE 10 1

pyrano[ 3",4":6"',7" ]indolizino[l,6 2" :6, §TIB§4'ei dso[ 4, 3, 2-de] qui nazol i ne-2, 10, 13
(3H,9H, 15H) - trione 1H NWR 8270 NPE} 8 (CD30D) 0.98 (t, L = 7.6 Hz, 3H),
1.05 (t, j = 7_]3'ep§1;atlgn1)o,f (9S5)-9-ethyl-1-[3-(dimethylamino)propyl]-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 hydrochloride

15 This compound was prepared from (20S)- 9-amino-7-[3-
(dimethylamino)propylamino]camptothecin 20-acetate of Reference Example 5.3

according to a manner analogous to those of Example 1.1 in two steps via compound (a).

(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) & (CDCl;) 0.88 (t, ] = 7.6 Hz, 3H), 1.84-1.95 (m, 2H), 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)propyl]-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 hydrochloride

'H NMR (270 MHz) & (DMSO-d6) 0.88 (t, ] = 7.6 Hz, 3H), 1.80-1.94 (m, 2H), 2.08-
2.19 (m, 2H), 2.73 (s, 6H), 3.14-3.20 (m, 2H), 4.13-4.19 (m, 2H), 5.43 (s, 2H), 5.47 (s, 2H),
30 6.53 (s, 1H), 6.82 (dd, J= 1.0 and 7.6 Hz, 1H), 7.44 (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).



1.71-1.80 (m 2H), 2.10-2.24 (m 2H), 2.19 (s, 3H), 5.36 (d, j = 17.2 Hz,
1H), 5.44 gs, 2||:|)|), 5.56 (d, | =17.2 Hz, 1H), 6.76 (d, j = 7.6 Hz, 1H),
7.25 (s, wH)o3/073988 (d, ] = 8.6 Hz, 1H), 15 7.59 (dd, j = PCOH/ER21RI6 Hz,
1H); M (ES) mz 489 (I\/Hr+1) (b) (99)-9-ethyl-9- hydroxy | - propyl - 1H, 12H
pyrano [3",4":6',7']indolizino [ 1',2":6, SP@yrldo [4, 3, 2-de]

qui nazol i ne- 2 10 13(3H,9H, 15H) - tri one 1H NVR (270 MHz) S (DWVSO-d6) 0. 88
(t, j =7.3 Hz, 3H, 0.98 (t, j =7.3 Hz, 3H, 20 1.66-1.75 (m 2H),
1.82-1.90 (m 2H), 3.97-4.03 (m 2H), 5.41 (s, 2H), 5.42 (s, 2H), 6.49 (s,
1H), 6.76 (dd, j = 1.0 and 7.6 Hz, 1H) Exémpt 4, 1H), 7.41 (dd, j =1.0 and
8.2 Hz, 1H), 7.60 (dd, j = 7.6 and 8.2 Hz, 1H), 11.13 (s, 1H); M5 (ES) mz
447 (Me1) . Exanpl e 1. SpabaRiiRRdftdd)QilediL.o. 1-pro

(98)(1 be)nzyl 9me) hyl,- 9 -%e?drdg% - @f fyragl1 o§:y B 8Y171TIT n&lollm no [

1' 2' : 6, 5] pyrPHgnes & zﬁ,aéandqhmakloﬂu @élpamﬂo[ 32(d3}qlﬁnazbﬁm¢—z 105136318, 9 HT B I8)-
corrpound ywas prepar ed from (20S)- 9-am n(grg ébenzyl am no) canpt ot heci n
20-acetate of Reference Exanple 5.9 accorain nNg to a manner anal ogous to

t hose of Exanp IeT 30 1. t wo ste s via conpound % a). WD 03/045952

PCT/ EP02/ 13216 }B%CQIB?OWEWWS%? fzom (B8 Hyaminoe Iﬁyn@ﬂam:z@cp;npwubecm

6' 7' 120- z 0,1
EgH SH "5t ]20{ dr&fégilrt]ée af lefeNr{\e/%ée(l%(arrﬁ)lég @XE&O@%B% %n%nggx] a(rﬂwg‘%ﬁ 847%@%—@ E%%Fbpl?'e
2.00-2.33 (nk Woséepéd“t%omp@r@m?,- 5. 16 (s, 2H), 5.32 (d, j = 17.2 Hz,

, 5.47 (s, 2 5.59 (d, | = 17.2H, 1H), 6.77 (m 1H, 7.10 (s, 1H),
%m1574ogﬁfp)61?)9-a7ce -(B&Bylé SPyl-1H1 8% (brs, 1H); M (ES) mz 537

» h I hyd 1H, 12H pyrano 4" 6" 7"
ndol | 7i 85, PISBERIEE 7 ipdelin 32% ydRian S anbbzolip: A 300 SAEDAASH)
10 trione 1lHribivR (270 MHz) S (DIVBOd6) 0.84 (t, J =7.3 Hz, 3H), 1.82 (q, j
= 7.3 Hz, 2H), 5.12 (s, 2H), 5.33 (s, 2H), 5.42 (s, 2H), 6. 47 (s, 1H,

6-87 (d 1 = 7- S Bro Med)'s {Si01Y 0,98 (6, 7= 7.6 Hz, 310), 1.05 (t,] = 7.3 Hz, 3H),
1.71-1.80 (m, 2H), 2.10-2.24 (m, 2H), 2.19 (s, 3H), 5.36 (d, ] = 17.2 Hz, 1H), 5.44 (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) (95)-9-ethyl-9-hydroxy-1-propyl-1H,12H-
pyrano[3”,4”:6’,7’]indolizino[1’,2’:6,5]pyrido [4,3,2-de]quinazoline-2,10,13(3H,9H,15H)-
trione

"H NMR (270 MHz) § (DMSO-d6) 0.88 (t, ] = 7.3 Hz, 3H), 0.98 (t, ] = 7.3 Hz, 3H),
20 1.66-1.75 (m, 2H), 1.82-1.90 (m, 2H), 3.97-4.03 (m, 2H), 5.41 (s, 2H), 5.42 (s, 2H), 6.49 (s,
1H), 6.76 (dd, ] = 1.0 and 7.6 Hz, 1H), 7.24 (s, 1H), 7.41 (dd, ] = 1.0 and 8.2 Hz, 1H), 7.60
(dd,J=7.6 and 8.2 Hz, 1H), 11.13 (s, 1H); MS (ES) m/z 447 (M*+1).

Example 1.5

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

trione

This compound was prepared from (20S)- 9-amino-7- (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).



7.28-7.40 (m 5H), 7.48 (d, j = 8.6 Hz, 1H), 7.68 (dd, ] = 7.6 and 8.6 Hz,
1H), 11.33 (brs, 1H); M5 (ES) mz 495 (M++1). 15 Exanple 1.6 Preparation
of (9S) - owetohpss9s2 hydr oxy- | - phenet hyl - 1H, 12H pyrano [ 3", 4PC&/EPo}/132melol i zi no
[ 1'2":6,5] pyrido [4,3,2-de] quinazoline-2,10,13(3H 9H, 15H)- trione 20
Thi's conmpound was prepared from (20S)- 9- a no- 7

(phenet hyl am no) canpt ot heci n 20-acetate of Reference Exanple 5.5 according

to a nanner(aéi(%ﬂ)ébwsonyol-bmwﬂﬂlyblwfé 1.1 in two steps via conpound

(a). (a 99).- »

g g e i e T P S R
(3H, 9H, 15H) -trdmet ri one 1H NVR (400 MHz) S (CDC13) 0.98 (t j = 7.6 Hz, 3H),
211233(m2H) 2.23 (s, 3H), 3.05 (t, | = 7.8 Hz, 2H), 4.35-4.41 (m

o 72 (ad, | = b8 ﬁﬁﬁ‘%%@%@ﬂ(@é‘*@ 1§ ) 2o, 51 G 2afp
7 60- 7 G5 raErgHs (.09, b0 J447.2 M, (ESp.47(s, 55L56M:7)~ LNTHOBAN 659,
(3046 7] ﬁ-?}aaﬁ o (170 G, PRt e 25D B0 vt My B 595

(3H, 9H, 15H) -(Mrt4gne 1H NVR (400 M—lz) 8 (DMSO-d6) 0.88 (t, j = 7.4Hz, 3H),
1.74-1.92 (m 2H, 3.03 5 (t, j = 8.2Hz, 2H), 4.24-4.32 (m 2H), 5.43 (s,

2H),553(s 53 ) = 1.2 and 7.4Hz, 1H), 7.25
(s, 1M, 7. @’)%%‘9{) HE&“ZV]7§§}1"%@3‘%Y“?B’Z’Z1W%?‘ 42 (dd. j = 1.2 and 8.8Hz, 1H),
7.61 (dd, J pyrdnd[3348:68” Bndblizinif) 2’ d,ilpifﬁdbbt,sz el quinBoliESR, 10/15 (FE9H, E1 ) .
Exanple 1.7 10 Preparatl on of (9S)-9-ethyl-9-hydroxy- 1-(3-phenyl propyl) -
1H, 120 Pyr@I0BE3" 4" 6 7' Jindolizino [ 1'2 :6,5]pyrido [4,3, 2-de]

gui nazol i ne- 2, 10, 13(3H 9H, 15H)- trione This corrpound was prepared from

(20S)- 9-am no- 71-H BIMR (270 MHz) 6 (DMSO-d) 0.84 (t,] = 7.3 Hz, 3H), 1.82 (q, ] = 7.3 Hz, 2H),
5.12 (s, 2H), 5.33 (s, 2H), 5.42 (s, 2H), 6.47 (s, 1H), 6.87 (d, ] = 7.6 Hz, 1H), 7.21 (s, 1H),
7.28-7.40 (m, 5H), 7.48 (d, ] = 8.6 Hz, 1H), 7.68 (dd, ] = 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’]indolizino[1°2:6,5]pyrido[4,3,2-de] quinazoline-2,10,13(3H,9H,15H)-

trione

20 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 1.1 in two steps via compound (a).

(a) (95)-9-acetoxy-9-ethyl-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)-

25 trione

'H NMR (400 MHz) § (CDCls) 0.98 (t, ] = 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,] =17.2 Hz, 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).



phenyl propyl am no) canpt ot heci n 20-acetate of Reference Exanple 5.6
according to a 15 manner anal ogous to those of Exanple 1.1 in two steps
Vi a conpowod3aps2 (a) (9S)-9-acet oxy-9-ethyl -1 -(3-phenyl - pcompol/13eihy 12H
pyrano [3",4":6'7']indolizino [ 1'2':6,5] pyrido [4,3, 2-de]

qui nazol i ne-2, 10, 13 (3H 9H, 15H)- trione iBBNMR (270 MHz) 8 (CDC13) 0.98 (t,
j = 7.4 Hz, bi? 2.10 (m 2H, 2.10-2.32 (m 20 2H), 2.23 (s, 3H) 2 83
(t i = 7. 8A9Sppethyd-hydroxy-Pighenghpl Hd2HoH) | 5.41 (d, | = Hz,

5.5 58 { Brrdbppig gﬁies ol % %@&?ﬂ@&m delfufiife %W&a@%‘w%g

(dd, j = 6. &iemed 8.7 Hz, 8.92 (brs, 1H); M (ES) nlz 565 (Mt+1). (b)
(98)-9-ethy| 9- hydr oxy- | - (3 phenyl propyl)-1H, 12H 25

b R T e A S
} ;961 HSZJJ..s ( (1, J 216)2H7, 209; 42 24-122((m, 2BH)5.42(s /2L, 5, sgj(s,rzm, 9.551136, 1317&) 6.77(dB ]%t,l J;)
and 7. vk, Iena7 e D kRS (WG b 1, 5hy o8 Gpiin e telapt 8y 2

8. 6Hz, 1H), sBHG1IKING.61j (dd, /= 6.4amd &8 BzHED), 1H17 (046, (HESMSI(ES) 522 509AM1TY 1). WO
03/045952 PCT/ EPO2/ 13216 -59 Exanple 1.8 Preparation of

(98)-9-ethy|-9-hydroxy-|-[2-(pyridin-2-y|)ethy|]-1H,12H— pyr ano
[3",4":6"7"] indolizino [ 1'2':6,5] pyrido [4,3,2-de] quinazoline-2,10,13
(3H 9H 15H)- trione hydrochlorlde 5 ThIS congound was prepared from (20S)-
9-am no-7-[ 2-(pyridin-2- yI)ethyIanln fhecin 20-acetate of Reference
Exanpl e 5.7 according to a manner analogous to those of Exanple 1.1 in two
steps vig conpound Hre %araﬁaﬂl of (9S) 9—eth 1-9-hy: dro -1-(3-phenylpropyl)-1H,12H-

& Oy rsna B Ase T logt ;ﬁwé ﬁ“%—cﬂglodé?azéﬁpﬁ-§agﬁ’%ﬁ%é@?&bﬁ>s

(3H, 9H, 15H)- 10 trione 1H NI\/R(270 Mz) (Soh&DC13) 0.97 (t, j = 7.6 Hz, 3H),
2.10-2.32 (m 2H), 2.22 (s, 3H), 3.21 (t, | = 7.9 Hz, 2H), 4.57 (m 2H),

541 (d, | = 17Tﬁls coinpoH}ld was prepgred ﬁlom (50?3)-29-ard1no—7-(3-
phenylpropylamino)camptothecin 20-acetate of Reference Example 5.6 according to a

15 manner analogous to those of Example 1.1 in two steps via compound (a).

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

trione

'H NMR (270 MHz) 8 (CDCl;) 0.98 (t, ] = 7.4 Hz, 3H), 2.10 (m, 2H), 2.10-2.32 (m,
20 2H),2.23 (s, 3H), 2.83 (t,] = 7.8 Hz, 2H), 4.21 (m, 2H), 5.31 (s, 2H), 5.41 (d,] = 17.2 Hz,
1H), 5.68 (d,J = 17.2 Hz, 1H), 6.72 (dd, ] = 1.8 and 6.8 Hz, 1H), 7.12-7.28 (m, 5H), 7.15
(s, 1H), 7.59 (dd, J = 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°2’:6,5]pyrido[4,3,2-de]quinazoline-2,10,13(3H,9H,15H)-

trione

'H NMR (270 MHz) § (DMSO-ds) 0.88 (t, ] = 7.3Hz, 3H), 1.79-1.91 (m, 2H), 1.94-
2.12 (m, 2H), 2.74 (, ] = 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 (m, 1H), 7.20-7.31 (0, 4H), 7.42 (dd, ]
30 =1.0and 8.6Hz, 1H), 7.61 (dd, ] = 7.6 and 8.6 Hz, 1H); MS (ES) m/z 523 (M*+1).



1H), 5.73 (dd, j = 18.8 Hz, 1H), 5.83 (dd, j = 18.8 Hz, 1H), 6.73 (dd, j =
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, WO034405Hz, 1H); MS 15 (ES) mz 552 (M++1). (b) PCT/EP02/13216
(9S)-9-et hyI-9-hydroxy- 1- [2- (pyridi n-2-yl) ethyl] - 1 H 12H

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

qui nazol i ne- 2 10, 13 (3H, 9H, 15H) - tr| one hydrochl oride "H NWR (270 MHz) S
(DVMSO-d6) 0.87 (t, j = 7.3Hz, 3H), 1.8Zxampki$y 2H), 3.18 20 (m 2H),

4.45 (m 2H), 5.42 (s, 2H), 5.61 (s, 2H), 6.50 (s, 1H), 6.80 (d, | = 7.3Hz,
1H), 7.26 1 -, 1 - . =

7!")9 ok ( 57 62')1;red’etraﬁoﬁ 54 (939‘1» etﬂyl%ﬁhﬁ(%gxy 1%2 (p?‘lﬂﬂ'z 2- itl)‘éthylg 14-§11H aln .
and 7.0 t 67 indizing {2 9.5 Brido Ly o-de stnasingr 2,103 3G F SHABRD- o6

WO 03/ 045952 PCT/ EP02/ 13216 -60 ExapBh&nhvdr3chipbgaarati on of
(9S)-9-ethyl -9-hydroxy-1-[2-(pyridin-3-yl)ethyl]-1H 12H pyrano

3",4":6' '2':6,5 i d 3, 2:d . .
Equi nazol i e] 2I Q%P%ﬁ%é’%%g{lp%g’?ﬁ PreP?’llegﬁg’lnh%}%ﬁcﬁﬁleogk'[%'(Wﬁlgm'c?ﬁnpound was
prepared fr Oyh)e(tﬁﬂﬁhmcﬂcaaﬁpt@ﬁtdm[ﬂ)- ddetatd 6l Ref&endel Bxatpld Haotdiages othasen

20- acetate of eferen le.5 according to a r anal ogous to
those of Exafpieopsto S?Qﬁ‘%‘fr&)ﬂ) S ﬁfﬂfd’gﬂj r%;{'?

(9S)-9-acetoxy-9-ethyl-1-[2-(pyridin-3- yI)ethyI] 1H 12H pyrano
[3",4":6"' 7' ] {and29)i%acetoxy-Fettiyl-6-[2](pyridide2-yRetByl-1@B]121ui nazol i ne- 2, 10, 13

(01510 "%“%isﬁleé““@éaﬁ‘% Aol Ll iy b B e ey

5.40 ( d,10] triok. 2 Hz, 544(s 2H), 5.68 (d, J = 17.2 Hz, 1H), 6.72
(ddj:26and59Hz 7.17 (s, 1H), 7.28 (m 1H), 7.59-7.70 (m

?Q)S) o ot h3(/ls 91%%%?7(0&‘&%#?%2}#)5%(}Jmé%é%ﬁl%ﬁ%% #3022 (8 70

i ndol i ZIhng [3H),2. 216(t 9l= pyHA oH) 4.5 @n,da), a4l nAzptiing-12z, 165) 158364 &1y &H 710H0, -
trione hydrogh QA8 = 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) (95)-9-ethyl-9-hydroxy-1-[2-(pyridin-2-yl)ethyl]-1H,12H-
pyrano([3”,4”:6°7’]indolizino[1°2:6,5]pyrido[4,3,2-de]quinazoline-2,10,13(3H,9H,15H)-
trione hydrochloride

'H NMR (270 MHz) § (DMSO-ds) 0.87 (t, ] = 7.3Hz, 3H), 1.84-1.88 (m, 2H), 3.18
20 (m, 2H), 4.45 (m, 2H), 5.42 (s, 2H), 5.61 (s, 2H), 6.50 (s, 1H), 6.80 (d, ] = 7.3Hz, 1H), 7.26
(s, 1H), 7.27 (m, 1H), 7.36 (d, ] = 7.6 Hz, 1H), 7.45 (d,] = 7.9 Hz, 1H), 7.64 (dd, ] = 7.3
and 7.6 Hz, 1H), 7.74 (ddd, ] = 2.0 and 7.6 and 7.9 Hz, 1H), 8.52 (m, 1H), 11.18 (brs, 1H);
MS (ES) m/z 510 (M*+1).

25



"H NMR (270 MHz) 8 (DMBO-d6) 0.88 (t, j = 7.3Hz, 3H), 1.86 (q, J = 7.3 Hz,
1H), 1.87 (q, j = 7.3 Hz, 1H), 3.07 (t, j = 7.6 Hz, 2H), 4.32 (m 2H),

5 43 (s, WO)30&955 (s, 2H), 20 6.50 (s, 1H), 6.79 (d, | PCT/EBwI32AH), 7.28
1H) 7.36 (dd, j = 4.6 and 7.6 Hz, 1H), 7.46

. J=8. 4Hz, 1H), 7. 64( dd, J=7. 8ands. 4Hz 1H) -9074(d, J=7. 8Hz, 1H), 8. 46(d,J 4.6
1H), 8.52 (s, 1H), 11.14 (brs, I\/IS(ES) mz 510 (M++1). 25 WO

03/ 045952 PCT/ EP02/ 13216 -61 Exanpl eEJ?‘ amplel-8par at i on of

(9S)-9-et hyl -9-hydroxy-1-(3-nethyl butyl)-1H, 12H pyrano

[3",4":6' 7' ]i ndol Ppanationbf P9S)®-&hply9-heldroit13[22¢pt e Biytiedol)- 1141220, 13

Lo 0% B B O Y  B B AT it bbb BB

according to a nmanner anal ogous t ariohehediekhioxidepl e 1.1 in tw steps via
corrpound (a). (a) (9S5)-9-acetoxy-9-ethyl-1-(3-nethyl butyl) 1H, 12H pyrano

3",4":6 | 10, 13
ESH 9H, 1§H)! 38%@5‘% O“@W{%%@@%&ﬁ?%‘ Haz?'_l gee Hz, 3H),
1.05 (d, j #H)ahglahiino]ékinptath&in 2q-aget@éhf Rdfei®dcd Byandiith 5 82&6&&1121%35 a(rniEnnZH)
2.23 (s,

1 5. 40(dH§n?4 5 ‘gﬁ%se?mqﬁggén]?,‘ﬁQStE?f)"’%c%‘*é‘PaundJ@)iL? 2 He, 14, 673

(dd, j = 2.0 and 6.8 Hz @759 (dd, j = 2.0 and 8.6 Hz,
1H), 7.64 (@ (2$);9-ace1@qs9ﬁélyéﬁr[§, (pmylm- Jebgll-WA2817 (Me+1). (b)

 ndol ?Z?EQV PR TR (P Bl s R 2GS G 9y

trione 'H NM®{270 Miz) 8 (DVBO-d6) 0.88 (t, j = 7.3Hz, 3H) 1.00 (d, J =
6.6 Hz, 6H) 20 1.58-1.82 (m 3H), 1.86 (g, | = 7.3 Hz, 1.87 (q, | =

7.3 He 1 4 9
(s, 1H), e (gxgleﬁmdacrgﬁ{ 39@%@5’@%@ s 7%}1% g’ﬁbﬁ&o 5"?93’6‘ ?@r ?é 1.0
and 8.6 Hz, 3E})3.07(tB0= (dckiz, 2ES, L4 (ARG 5RO, | £HY.2 B, 11D, 6134 &, 2800 5,694,
(ES) miz 47?:&“/5”1%%,'1}1), 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).

Fao

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

'H NMR (270 MHz) § (DMSO-ds) 0.88 (t,] = 7.3Hz, 3H), 1.86 (q, ] = 7.3 Hz, 1H),
1.87 (q,] = 7.3 Hz, 1H), 3.07 (t, ] = 7.6 Hz, 2H), 4.32 (m, 2H), 5.43 (s, 2H), 5.55 (s, 2H),
20 6.50 (s, 1H), 6.79 (d, ] = 7.6Hz, 1H), 7.28 (s, 1H), 7.36 (dd, ] = 4.6 and 7.6 Hz, 1H), 7.46
(d,]=8.4Hz, 1H), 7.64 (dd, ] = 7.8 and 8.4 Hz, 1H), 7.74 (d, ] = 7.8 Hz, 1H), 8.46 (d,] =
4.6 Hz, 1H), 8.52 (s, 1H), 11.14 (brs, 1H); MS (ES) m/z 510 (M*+1).

25



25 WD 03/ 045952 PCT/ EPO2/ 13216 -62 Exanple 1.11 Preparation of
(9S)-9-ethyl -1 -heptyl-9-hydroxy-1H, 12H pyrano [3",4":6',7']indolizino |
', 2" : 6, SVpywsieos] 4, 3, 2-de] qui nazoline-2,10,13 (3H, 9H, 15FCT/mPo2/032¢6 5 Thi s
conpound was prepared from (20S)- 9-am no-7-(heptyl am no) canpt ot heci n
20-acetate according of Reference Exanple- 61410 to a manner anal ogous to
those of Exanple 1.1 in two steps via conpound (a). (a)
(98)-9- acet oxy- 9-et hyl -1 -heptyl - 1H, 12HExamplad.103" , 4":6' , 7' ] indolizino |
.6, 5] pyrido [4, 3, 2-de] quinazoline-2,10,13 (3H 9H 15H) 10 trione 1H
NNR(270 VHz) 'S ( CDQpadi8h of (95)10-¢thfi Shgdrodlt- (mdihyfthueyl) 1L TR Hz, 3H),
1.26- 1.33 (m 6H), '1.43-1.4 f), ﬁh%d:%( rgntyuﬁ 10-2 (1
5H), 4.14-4. mrm[ 1L|567]1ndohzmo 1°2%:6,5]pyrido[4,3,2- de]qumazo e-2,10 13(3H9H 5H)-
5.37(s, 2H), 5.40(d, J=17. 1Hz, 1H), 5. 68(d, J=}£4¢z, 1H), 6. 74(dd, J=1. 7, 6. 6Hz,
1H, 7. 15 (s 1H), 7.57-7. 66 (m 2H), 8.70 (br 1H); M5 (ES) mlz 545

(Me+1) . (b) (.99) th - hept 1H 1 pyrano [3",4":6"',7"]
i ndol i zi n3 @mséo@}’obfy/‘#‘r"a%m[ega‘éd?o&é{z i n%‘?HM'% 43210, 13(3H, 9H, 15H) -
trione 1H Nl\ﬁeﬂﬁvlml ﬂilrﬁ))édﬂ%ﬁ@dﬁ@fhﬂ) &5’@9@ &‘Réféfbn&"ﬁxam%l@? Zilac%@r tc34)
1.69-1. 88 (m 2 lg 50 (br. 1H) (d, f =
7.6 Hz, 1H), m?n%@ aeélog?%to %‘Gof E?.E?n 11J1n4’W‘? SbePﬂz’m compoundda). (v J = 7.6
Hz, 1H), 11.14 (s, 1H: M5 (ES) nfz 503 (M++1). 25 WO 03/ 045952

PCT/ EPO2/ 132@5 (95) BBadexaypd-ethil-1Z3 Pnethyibatyl ) HH D H-

2 P S R B

trione SoThirboneonpound was prepared from (20S)- 9-am no-7-(2

'H NMR (270 MHz) § (CDCls) 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, J = 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”,4”:6’7’]indolizino[1°2’:6,5]pyrido[4,3,2-de]quinazoline-2,10,13(3H,9H,15H)-

trione

'H NMR (270 MHz) 8 (DMSO-ds) 0.88 (t, J = 7.3Hz, 3H), 1.00 (d, ] = 6.6 Hz, 6H),
20 1.58-1.82 (m, 3H), 1.86 (q, ] = 7.3 Hz, 1H), 1.87 (q, ] = 7.3 Hz, 1H), 4.06 (t, ] = 7.9 Hz,
2H), 5.41 (s, 2H), 5.43 (s, 2H), 6.49 (s, 1H), 6.76 (dd, ] = 1.0 and 7.6Hz, 1H), 7.24 (s, 1H),
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).

25



met hyl propyl am no) canpt ot heci n 20-acetate of Reference Exanple 5.12
according to a manner anal ogous to those of Exanple 1.1 in two steps via
conmpound Wa)03/04352 (9S) - 9- acet oxy- 9-et hyl - | - (2- et hyl pr opy PCTHEH)A 2PN PYr ano
[3",4":6",7'] indolizino [ 1',2':6,5]pyrido [4,3,2-de]

qui nazol i ne- 2, 10, 13(3H, 9H, 15H) - 10 trioneb2H NVR (270MHz) S (DVBSO d6)
0.88-0.94 (m 10H), 2.02-2.25 (m 5H), 3.96 (d, j = 7.9 Hz, 2H), 5.38 (s,
2H), 5.47 (s, 2H), 6.81 (d, j = 7.9 Hexaniplp 1.18. 94 (s, 1H), 7.45 (d, | =
7.9 Hz, 1H), 7.63 (t, j = 7.9 Hz, 1H), 11. 15 (br 1H); M5 (ES) nmlz 503

(Me+1). (b) (99)- 9 et hpt %raﬁmrm%)b- qgr)dk«}:grlmhaﬁ 15
pyrano[ 3", 4":6' ndoI|Z|no[1 pyr|d0[4 ]qU|nazoI|ne 2,10, 13

7'
(3H, 9H, 15H) pyrﬁno[éﬁé”ﬁﬂ &mopmewy@él wgrazofine;2, 19,13 (S, 1)
0.94 (d, | 6.6 Hz, 6H), 174211(m(§1.§1I;Q 393398(m2H) 537(s,
2H) , 542(s 2H) , 648(s 1H), 6.80 ( = 7.6 Hz, 7.26 s,lH),
7.44 (d, | br
(ES) 25461 (.\ﬁmyomesuw@%vr@aggéﬁfomzﬁﬂgb%@ o1 E&%%%H)Pﬂi%cm
Prepar at | onz(pacefaQ&ccarcﬁh@MfRéfeﬁeﬁmxa%ﬁwsluoxa/a ilﬂdnilié’r"iirﬁw aotd thosedof: 6' , 7' ]
i ndol i zi no_réﬁ 3] pyrido[ 4, 3, 2- de] 8 i nazol i ne-2, 10, 13 (3H, 9H, 15H)-
trione a@R!%h’Bé%ﬁ‘ﬂoﬁéES it eompend agm (208S) -
9- am no- 7- (hexyl am no) canpt ot heci n 20- acetate of Reference Exanple 5.13
accordi ng t(a)ée&imwmn:ﬂab@gbm&ep 1-1 Hpxd-of Exarrpl e 1.1 in two steps via

[ a s | g B ngsliangtt 6t I rai P el i iy Y BN amerisey 1 o

(3H,9H,]15H)u-101aetr|one 1H NVR (270 MHz) S(CDClS) 0.89 (t, | = 7.1 Hz, 3H),
0.98 (t, j = 7.6 Hz, 3H), 1.32- 1.37 (m 4H), 1.43-1.56 (m 2H), 1.68-1.76

G P T N PO ) P R NC R ST B
1.33 (m, 6HI), 1.43-1.49 (m, 2H), 1.70-1.76 (m, 2H), 2.10-2.32 (m, 5H), 4.14-4.16 (m, 2H),
5.37 (s, 2H), 5.40 (d, ] = 17.1 Hz, 1H), 5.68 (d, ] = 17.1 Hz, 1H), 6.74 (dd, ] = 1.7, 6.6 Hz,
1H), 7.15 (s, 1H), 7.57-7.66 (m, 2H), 8.70 (br, 1H); MS (ES) m/z 545 (M*+1).

%

15 (b) (95)-9-ethyl-1-heptyl-9-hydroxy-1H,12H-
pyrano[3”,4”:6’,7’]indolizino[1°,2’:6,5]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 7.42(d,J=7.6 Hz, 1H), 7.61 (t, ] = 7.6 Hz, 1H), 11.14 (s, 1H); MS (ES) m/z 503 (M"+1).

25



1H), 7.15 (s, 1H), 7.57-7.66 (m 2H), 8.74 (br, 1H); M5 (ES) mlz 531
(M+1). 15 (b) (9S)-9-ethyl-I-hexyl-9-hydroxy-1H, 12H pyrano
[3",4":6'WO'0Blowmdst i zino [ 1',2':6,5] pyrido [4,3,2-de] quipea@mEpbr/m21€, 10, 13
(3H,9H, 15H)- trione 1H NWVR (270MHz) S (DVMSO-d6) 0.85-0.90 (m 6H),
1.23-1.50 (m 6H), 1.68-1.90 (m 4H), 4.08f{m 2H), 5.42 (s, 2H), 5.43 (s,
2H), 6.49 (s, 1H), 6.78 (d, j = 8.0 Hz, 1H), 20 7.25 (s, 1H), 7.42 (d, | =
8.0 Hz, 1H), 7.62 (t, j = 8.0 Hz, 1H), Esampla1(8r 1H); M5 (ES) miz 489
(Mt+1). Exanple 1.14 Preparation of (9S)-9-et hyI 9- hydr oxy-1| - pentyl - 1H, 12H

25 Preparation of (9S 9-eth 1-9-hydro 2—meth lpropyl)-1H,12H-
pyrano[ 3", 4":6',7' ]indolj zi no[(l - )3, YP Py

, | 5] pyrl 0 ? qui nazol ine-2. 10,13
(3H, 9H, 15H) - PY5apekie-4”Fh é“’é’@%‘@ﬂ[ﬂd%@é Brdekh 4@%{1@59 R3S 151
9- am no- 7- (pent yl am no) canpt ot heci n 20- agghLas € of Reference Exanple 5. 14
according to a manner anal ogous to those of Exanple 1.1 in two steps via

conmpound (a 03/ 045952, PCT/ EPO2/. 21 <65 (a

(933 9- ac tz)xy 9t ]EPHWPPH%%W?WICRﬁei 6?#%%-?!%&3047 @, 7' 1indolizino [
1',2":6, 5] py C%fg 1dré yaaxandﬁ)}a ezl zm&e&tel&wraﬁte%aﬁws 12 adcaftﬁngltd AVR
(270 IVHZ) S Z%é)t l_t% Hz, 3H),
1.29- 5 1.53 H?efzﬁﬂjﬂog‘i °£F6’f@ﬁ?m213>z1112‘ QS?PQW(CH{“@P‘I ®-75-4.17 (m
2H), 5.36 (s, 2H), 5 40 (d,J=17.5Hz, 1H),5.68(d, J=17. 5Hz, 1H), 6. 75(dd, J=1. 7,
6.9 Hz, 1H), (a7(933 Qa;qetdﬂyf)Q-eﬂl?l-MZ(rddhyljpropyD -VH,18EB Hz, lH) 7.64 (dd, | =

085 8 heiBhoar . Dunthors Bl bt bputiebne Sth st ap-

1',2' :6, Gppysricde[ 4, 3, 2- de] qui nazol i ne- 2, 10, 13(3H 9H, 15H)- trione 1H NWR
(270M—Iz) 8 (DVBO-d6) 0.85-0.93 (m 6H), 1.36-1.38 (m 4H), 1.69-1.88 (m

4H), 4.05 2 1 6.

s o 2Rl Ak B entisOran s e o 1l Dol 25 B 3elF 5 98 4y

(br, 1H); M £E9HNZ 4338 (YHd)5.47 (s, 2H), 6.81 (d, ] = 7.9 Hz, 1H), 6.94 (s, 1H), 7.45 (d, ] =
7.9 Hz, 1H), 7.63 (t, ] = 7.9 Hz, 1H), 11.15 (br, 1H); MS (ES) m/z 503 (M*+1).

(b) (9S)-9-ethyl-9-hydroxy-1-(2-methylpropyl)-1H,12H-
15 pyrano[3”,4”:6,7’]indolizino[1’,2’:6,5]pyrido[4,3,2-de]quinazoline-2,10,13(3H,9H,15H)-

trione

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

25



15 Exanpl e 1.15 Preparation of (9S)-1,9-diethyl-9-hydroxy-1 H, 12H pyrano
[3",4":6'",7"] indolizino [ 1',2" :6,5]pyrido [4,3,2-de] quinazoline-2,10,13
(3H, 9H, 15M™p-03i08396ne 20 Thi s compound was prepared from ( PO$)EP02/13216

9- am no- 7- (et hyl am no) canpt ot heci n 20- acetate of Reference Exanple 5.15
according to a nanner anal ogous to those df4- Exanple 1.1 in two steps via
corrpound (a). (a) (99 -9-acet oxy 1,9-diethyl -1H 12H pyrano
[3",4":6',7']indolizino [ 1',62':6, 5]p)Exampl<{1113 2-de] qui nazoline-2, 10,13
(3H 9H 15FD 25 trione 1H NMVR (270 MHz) S (CDC13) 0.98 (t, j = 7.6 Hz, 3H),
LAt (L1273 e SHbeephnlifn & 6 ity Btihect PRyl . 2H),

' ! J = 5, ]

(dd, | = 2. cpyrenfdi‘ihé’ 6% mdvhqsdzl 2 @ﬂpyr1¢0[r§§ é éelunnambn@?- IQ,Ié(il!igHillﬁﬁ)-
7.64 (dd, j 6.6, 8.6 Hz, 1H), 8. 51 (br ; M8 (ES) mz 475 (M#+1). WO
03/ 045952 PCT/ EP02/ 13216 -66 (b) (995)-1, 9 I et hyl - 9- hydr oxy-1H, 12H pyr ano
[3",4":6",7"]in i zi no

qui nazol i fe- 2, 1 %fm@[wdimprewf%ﬁe %Nwé wmnﬁ%ewlam%@eﬁmsotbe% (t,
j =7.4 H, 2@|?chtaﬂe é’ﬂ{&férende Eiaﬁrp?e 4ir3 ac%bgdm ® almgﬂnélr ad8logBus t%"ﬂhose‘bf09 4.12
(m 2H), 5. I—%O % 6.78 (d, j = .6 Hz,
1H), 7.25 ( Xam}e“rlwf(ﬁepﬁmaﬁn Wfl(ai 7. 61 (dd, | = 7.6, 8 3 Hz,
1H), 11.12 (br, 1H); M5 (ES) m z 433 (I\/Hr+1). Exanpl e 1.16 Preparation of
(99) - 9- et hyl(apegsymmmw §tRylt vhestlidk1ahenyl ) et hyl ] - 1H, 12H 1o

R

[ 2- (4 metwhoxyiphenyl ) et hylam no] canptothecin 20-acetate of Reference
Exanpl e 5.16 according to a manner anal ogous to those of Exanple 1.1 in

two steps via copRafid CB\itz) 5 (CDCL) 0.89 (t, T = 7.1 Hz, 3H), 0.98 (t, ] = 7.6 Hz, 3H), 1.32-
1.37 (m, 4H), 1.43-1.56 (m, 2H), 1.68-1.76 (m, 2H), 2.12-2.30 (m, 5H), 4.08-4.18 (m, 2H),
5.36 (s, 2H), 5.40 (d, J = 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’]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), 1.23-1.50 (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[3”,4”:6°,7’ ]indolizino[1’,2’:6,5]pyrido[4,3,2-de]quinazoline-2,10,13(3H,9H,15H)-

trione

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

Example 1.1 in two steps via compound (a).



15 (a) (9S)-9-acetoxy-9-ethyl-I-[2-(4-nmethoxyphenyl)ethyl]-1H, 12H pyrano |
3",4":6', 7" ] indolizino [ 1',2':6, 5] pyrido [4,3, 2-de]

gui nazol iwe-02/049543 (3 H,9H, 15H )- trione 1H NMR (270 M1z PCH/EPCD(RE) 0. 99

(t, j =7.4 H, 3H, 2.03-2.38 (m 5H), 2.98 (t, j =7.9 Hz, 2H), 3.72 (s,
3H) 4.23-4.50 (m 2H), 5.42 (d, | :1726§- 1H), 5.44 (s, 2H), 5.69 20

(d j:172Hz 1H), 6.74 (dd, j =2 6.6 Hz, 1H), 6.83 (d, j = 8.6 Hz,

oH), 7.16 (s(a) {9§):9-acepaxycQte Yl-l—zsnaflﬂii,lz_ﬂﬁ 7.60 (dd, j = 2.0, 8.6 Hz,

(1) (o) VB8R R 7 Tstalirafarh g mygidol f5a ctdiinactliol pb RS o1,

pyrano [ 3", 4tri@le, 7'] indolizino [ 1',2' :6,5] pyrido [4, 3, 2-de]
qui nazol i ne-2, 10,13 (3H,9H, 15H) - 25 trione 'H NWR (270MHz) S (DVsO d6) 0. 88

t, | = 7.3 Hz 3- 8- 13 3
E1 15J 4.31 (m 2m%§4%§3770ﬁ1}%§06(<@cﬁ)0 922("?“‘,5'%&?13‘{?’159'%],‘g'.é%é’%w’, t%g':
8 o Hz, 1b),1.639f, 4M), 1,65=1.86 omH2H),2HP-2.50 @5, 3id), 3j75=4.87 ni2H), 316, (s, 2FP65.46 ,

VB (ES) i o 6sb= G5, (% BBl 80 bis HvBeRdainiss 1o, bogw Bl Lien T

Preparation DBS (&S)I =11.7,%.4 Hzc11), opi€ay,))-c6.0y8.6 HzO11d),18y88- (Br ths MS/ESHmI2 H-
pyrano [3", 76 ])I ndolizino [ 1',2" :6,5]pyrido [4, 3, 2-de]

gui nazol i ne- %I @)[I'?:’l (3H,9H, 15H)- trione 5 This conpound was prepared from
(20S)- 9-am no-7-[2-(4- chl orophenyl)ethyl am no] canpt ot heci n 20- acet ate of
Ref er ence Ex@mﬁf)@ %eiiwl-adlydr@tyﬁbptntyl—ﬁiriﬁﬁaer anal ogous to those of Exanple

(09 5- adth obFRRe TR 7 Hpryide il apapsling 2 1g 3 CHLOHL 15ED:

[3",4":6", 7 friomedol i zino [ 1',2':6,5]pyrido [4,3,2-de] quinazoline-2,10,13
(3H 9H 15H) 10 trione 1H NNR(27O MHz) S (CDC13) 0.99 (t, j = 7.4 Hz, 3H

2.03-2.38 5 2 2 2

2:03-2.98 (m Sy 9oy s ToussPpti0. 80 8 5 B, § .6

2.0, 6.6 Hz, (nl,H)H) 4.054m( 281, 3.3 (sphhl), 6/4963, (MY 6.78 (&, &= 8.0 Hz, 8 Hhiz7.25 () 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 (95)-1,9-diethyl-9-hydroxy-1H,12H-
pyrano[3”,4”:6’,7’]indolizino[1’,2’:6,5]pyrido[4,3,2-de]quinazoline-2,10,13(3H,9H, 15H)-

trione

20 This compound was prepared from (20S)- 9-amino-7-(ethylamino)camptothecin
20-acetate of Reference Example 5.15 according to a manner analogous to those of

Example 1.1 in two steps via compound (a).

(a) (95)-9-acetoxy-1,9-diethyl-1H,12H-
pyrano[3”,4”:6’,7’]indolizino[1’,2:6,5] 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), 1.41 (t, ] = 7.3 Hz, 3H), 2.03-
2.38 (m, 5H), 4.23 (q, J = 7.3 Hz, 2H), 5.40 (d, J = 17.2 Hz, 1H), 5.41 (s, 2H), 5.67 (d, ] =
17.2 Hz, 1H), 6.73 (dd, J = 2.0, 6.6 Hz, 1H), 7.15 (s, 1H), 7.59 (dd, ] = 2.0, 8.6 Hz, 1H),
7.64 (dd, ] = 6.6, 8.6 Hz, 1H), 8.51 (br, 1H); MS (ES) m/z 475 (M*+1).



7.66 (dd, j = 6.6, 8.6 Hz, 1H), 8.97 (br, 1H); M5 (ES) mlz 585 (M++1l). 15
(b) (9S)-1-[2-(4-chl orophenyl)ethyl] -9-ethyl-9-hydroxy-1H, 12H pyrano
[3",4":6'WO'op/ossseml i zino [ 1',2':6,5]pyrido [4, 3, 2-de] PCT/EP02/13216

qui nazol i ne-2, 10, 13(3H, 9H, 15H)- trione 1H NWR (270MHz) S (DVBO-d6) 0.88 (t,
j =7.3 Hz, 3H), 1.85-1.89 (m 2H), 3.00-68-06 (m 2H), 4.28-4.30 (m 2H
5.43 (s, 2H), 5.53 (s, 2H), 6.52 (s, 1H), 6.79 (d, j = 7.6 Hz, 20 1H

7.27 (s, 1Hb) (PSBL¢dethyl-O-hgd@xyAH,22H- 7. 40 (d, | = 8.6 Hz, 2H), 7.45 (d,

j = 8.6 Hz, 3. ’ = 1Q), S . I : _
b1z 543 (weRpelE Ay Yool dufrldeis 3 ae)deint it 1O TGRS
(4-fluorophemytde) ethyl] -9-hydroxy- 1H, 12H 25
pyrano[3",4":6',7']indolizino[1,2" :6,5]pyrido[4,3,2-de]quinazoline-2, 10,13

H uor ophenyl ) ety RARUAAMEETEPEIRARR CF YL 2 PP In ¥R < 1

accordi ng t 0.844a.88(mH R AabogIAUENn,12H ), Bas €s, aH ) Fx a6y, 2H), 6149 (brf WD), 617808, J\& a

d . /1 04595 /13216 . -6
(955" acet SEROIEDOPS & [BL T hbr S ot AT T-E240 g IRy 1L12 o,
[3",4": 6", 71H)ydel(Eg) mey 4334M*21).6, 5] pyri do [4, 3, 2-de] quinazoline-2,10, 13
(3H, 9H, 15H)- trione 1H NVR (270 MHz) 8 (CDC13) 0.99 (t, | = 7.4 Hz, 3H),

2.03-2.38 5H), 3.00 c 5=17. 4.21-4.55 2H), 5.42 (d,
_ (m 5H) (C ol 87,7 Byllbpicdtls (m 2H) (

= 17.2 Hz, 1H), 5.44 (s, 2H), 2 Hz, 1H), 6.77 (dd, | =
2.0, 6.6 Hz, 1H), 6.94-7.01 2 7.18 (s, 1H), 7.21-7, 33 2H), 7.61
(dd, j = 2.0, Q?@p&rza,ﬁomqf ,(9377(9237]611}"1;%:]15’}11@5’61.('%—(@%WYP&%Y})@W&QRLB%' 1H);

v f})‘fﬁ? O{(b{/ 2 fﬁgg’%”?&zb’]ix(ci%)ﬁzﬁt%%itﬁ:ﬁ%ﬁﬂ%kd&q,b,%-éé}qﬁinu%lﬁfétﬁ%mké(@ti*})ﬁ,hsﬂ)-

pyrano[3",4":6',7']indolizino[1l', 2 :6,5]tenedo[ 4, 3, 2- de] qui nazol i ne-2, 10, 13
(3H,9H, 15H) - trione 1H NVR (270MHz) 6 (DMSO-d6) 0.88 (t, j = 7.3 Hz, 3H),
1.85-1.91 (m 2irhis c%n%unamgg)pféghrea@quééﬁ—‘ dagfiném[226)-, 5.43 (s, 2H),
5.54 (s, 2H), 6.52 (s. 1H), 6.79 (d, | = 7.8 Hz, _1H), 7.16 (f, j = 8.9 Hz,
2H), 7.27 (ge@mhm%ﬂ{yam inp]camptesheqin 0agetatgigf Referopge @a;ampleé-iﬁ. agequging

to a manner analogous to those of Example 1.1 in two steps via compound (a).

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

trione

'H NMR (270 MHz) § (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, J = 17.2 Hz, 1H), 5.44 (s, 2H), 5.69
20 (d,]=17.2 Hz, 1H), 6.74 (dd, ] = 2.0, 6.6 Hz, 1H), 6.83 (d, ] = 8.6 Hz, 2H), 7.16 (s, 1H),
7.22 (d, ] = 8.6 Hz, 2H), 7.60 (dd, ] = 2.0, 8.6 Hz, 1H), 7.65 (dd, ] = 6.6, 8.6 Hz, 1H), 8.52
(br, 1 H); MS (ES) m/z 581 (M*+1).

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

'H NMR (270MHz) & (DMSO-ds) 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 (d, ] = 8.9 Hz, 2H), 7.26 (s, 1H), 7.44 (d,]
= 8.0 Hz, 1H), 7.63 (t, ] = 8.0 Hz, 1H), 11.15 (br, 1H); MS (ES) m/z 539 (M*+1).

30



15 1H), 7.63 (t, j = 7.8 Hz, 1H), 11.16 (br, 1H); M5 (ES) m z 527 (Mt+l).
Exanpl e 1.19 Preparation of (9S)-9-ethyl-9-hydroxy- |- (1-nmethylethyl)-1

H, 12H pyraom3p®&ys2t":6',7'] indolizino [ 1',2':6,5]pyrido [PeTaEPR2/dR)6

qui nazol i ne-2, 10,13 (3H,9H, 15H) - 20 trione This conmpound was prepared from
(20S)- 9-anmino-7-(1 nethyl et hyl ami no) canpté?heci n 20-acetate accordi ng of
Ref erence Exanple 5.19 to a manner anal ogous to those of Exanple 1.1 in
two steps via conpound (a). (a) Example 1.17
(9S)-9-acetoxy-9-ethyl-1-(1-methylethyl)-1H, 12H 25

pyrano[ 3", 4": 6", 7plepA@ionh o (98)11- [22(4-EhlSdopKEh @4;,1 p%tiiglodhydiegRi HNOHL, 10, 13
(3H, 9H, 15H) - tri?ﬁgfl,ﬁ ,NI\,qR 2188“‘&’_"(23% 8 (gDCfg 0.%7 (t, 9th’,: 7#31 Hz 3I—%
1.76 (d, j =roranoly’,4'66)7 lindo 1 =6(ﬁ}?m[¢,3@-é@qwﬁnﬁ2,m§(351,%1 H- |
= 17.2 Hz, 1H), 5.42 (s, 2H), 5.68 (d, | Fiont7-2 Hz, 1H), 6.71 (dd, j =
1.5, 7.1 Hz, 1H), 7.15 (s, 1H), 7.57 (dd, j = 1.5, 8.6 Hz, 1H), 30 7.63

dd, J = 7.1, 8.6f,Hz, 1H), 8.79 (br, ; S) .m 8 M++1) . WO
031 045952 PCT/ EPGBISERBRgund56S Pg“}"ramd%gm %" oo - (20
(9S5)-9-ethyl CE}OPd[ﬂfeﬁy]})e:g;&ﬁﬁfﬁthﬁbﬁtﬁbdrﬂ 20LitefadébRéfaRAce Example 5.17 according to

3",4":6',7" ]indoli 1'.,.2':6 ' 4,3, 2-d ' |ine-2,10,13
(3H, SH 15t - orTsE nslowavity SROVREI ek ) s poribpoad )3 . 3t

1.64 (d, | = 6.6 Hz, 6H), 5 1.82-1.94 (m 2H), 4.43-4.53 (m 1H), 5.42 (s,
2H), 5. 48 (s (a)2¥)-9-ac&oxy-3;[24hchidGoptenyl)ethyl]=9-ethyB1HA2HIH) , - 7. 25 (s, 1H),

(£9 s sarvyiapeld e Bfasthine e Sistilto gntpuiblictine Aot isn i

(9S) - 1- ( 3103- diiosd hyl but yl ) - 9- et hyl - 9- hydr oxy- 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 co ro 0S) - 9-ani no: 7= 3

di met yl but yl ani %m&“@?ﬁ%&@?ﬁ%@a@%&ﬁ éé#gl‘e‘?’g:ﬁ@ez-é?‘%ﬁ’&|(é“’§?lﬁoz-99 (t]

according t 0=57.9 15, ranners-asalagas 540 (Bhes ¢7.0fAxay.& &, 3H),5.4048, B eps

via compound fa),, <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 (br, 1H); MS (ES) m/z 585 (M*+1).

15 (b) (95)-1-[2-(4-chlorophenyl)ethyl]-9-ethyl-9-hydroxy-1H,12H-
pyrano[3”,4”:6°,7’]indolizino[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, ] = 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, J = 7.6, 8.6 Hz, 1H), 11.16 (br, 1H); MS (ES) m/z 543 (M*+1).

Example 1.18

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

trione

This compound was prepared from (20S)- 9-amino-7-[2-(4-
fluorophenyl)ethylamino]camptothecin 20-acetate of Reference Example 5.18 according to

a manner analogous to those of Example 1.1 in two steps via compound (a).



(a) (9S5)-9-acetoxy-1-(3,3-dinethyl butyl)-9-ethyl-1H 12H pyrano
[3",4":6'",7"] indolizino [ 1',2" :6,5] pyrido [4,3,2-de] quinazoline-2,10,13
(3H, 9H, 15Wp-03psd9sne 1H NVR (270 MHz) S (CDC13) 0.98 (t, | PETEPA2/H216 3H),
1.12 (s, 9H), 1.55-1.73 (m 20 2H), 2.02-2.37 (m 5H), 4.05-4.29 (m 2H),
5.40 (d, j =172Hz 1H) 5.42 (s, 2H) 56%7(d J =17.2 Hz, 1H), 6.73
(dd, j -20 § 715% [ = 2.0, 8.6 Hz, 1H,
7.63 (dd, | @ 9-80ee°>91z9-eth§4}1 (ééluemphem)e K,]E}& tHnf 2z 531 (Mr+1). (b)

(05 205 AR b 38 AR bty

25 trione 1I—FINIW(27OI\/HZ) S(DIVBOd6)088(t j = 7.3 H, 3H), 104(s
OH), 1.59-1.66 (m 2H), 1.79-1.90 (m 2H), 4.04 (m 2H), 5.41 (s,

5.48 (S, 2 6. L 1

220 (da, ) - %PN?%WM{\%;S%@%@&% Eyhreng AP ths féﬁ%ﬁfﬁ%
1H) PMS (ES% EHSZHZ.%I)(NE}—ELSS (80 2%, D32 0:11596]2 P/ HP) 3/41 38, 2BI), 5.70 (& anyi. s

. repara

(ot avobr o REME) 677 R YPhbYes Bt o HE AR ) bR BN 2007 55 (28,
(9H 15H) di ghel (dﬂaé—;ﬂr@maﬁﬁz,ulm 766 lidd] ] cofrpr8.6Hs, 1), 8180 (bolIH)YMSAES /Bt eps
Vi a corrpoun érr (a) (9S)-9-acetoxy-I|-butyl-9-ethyl-1H 12H pyrano
[3",4":6 7dﬁ olizino [ 1',2":6,5] pyrido [4,3,2-de] quinazoline-10,13

(9H 15H) d| one To a _sol ution of 20 -9-am no- 7- (but yl am no) canpt ot heci n
20-acetate (Y §99chebyl-td2-(4-Aluor abgl]drhyidroxf-1BdREence Exanple 5.1 in

iy CFOEL7 (b b ST SRR e

reflux for 1trilonc in an oil bath. After cooling to room tenperature, the
m xture was washed wi th aqueous 1% NaHCO3 sol ution and brine successively,

dried over SO4 e T. bt
resi due was Ivguri @&%%m@ﬁg@ﬂw %5)8 §Sﬁ§ (eﬁ]@hﬁ% T.8s- P&l Pm, ﬁ_llp?’rb%
di chl or onet Hebte(meaHiaAar-429 @R/27H), 5@3 §s, 2&I)psis£(spraulwes2 (51245 6/79,(d83%9.8 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) (98)-9-acetoxy-9-ethyl-1-(1-methylethyl)-1H,12H-
25 pyrano[3”,4”:6’,7 lindolizino[1’,2”:6,5]pyrido[4,3,2-de] quinazoline-2,10,13(3H,9H,15H)-

trione

'H NMR (270 MHz) § (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), 5.42 (s, 2H), 5.68 (d,] =
17.2 Hz, 1H), 6.71 (dd, ] = 1.5, 7.1 Hz, 1H), 7.15 (s, 1H), 7.57 (dd, ] = 1.5, 8.6 Hz, 1H),
30 7.63(dd,J=7.1, 8.6 Hz, 1H), 8.79 (br, 1H); MS (ES) m/z 489 (M*+1).



15 1H NVR (400 MHz) b (CDC13) 0.96 (t, j = 7.6 Hz, 3H), 1.01 (t, j = 7.4
Hz, 3H), 1.49- 1.58 (m 2H), 1.74-1.82 (m 2H), 2.09-2.17 (m 2H), 2.21 (s,
3H), 2.24wD.03047983 1H), 3.84 PCT/EP02/13216
(t,J=7.4Hz, 2H), 5. 22(d, J=17. 8Hz, 1H), 5. 25(d, j =17. 8Hz, 1H), 5. 39(d, J=17. 2Hz,
1H), 5.65 (d, j = 17.2 Hz, 1H), 7.10 (s, ¥, 7.16 (d, j = 7.2 Hz, 1H),
7.40 (s, 1H), 7.62 (d, j = 8.4 Hz, 1;?5, 7.68 (dd, J = 7.2 and 8.4 Hz, 1H):
M5 (ES) m z (#B@SN-ethyl-92bydroxy-1dSmdthiglethyl)- BHdLHY| - 9- hydr oxy- 1H, 12H pyr ano

(oK, 151 - i BREREE AP iaciebli s REIRHdIRa K adotlenug s RER LR S
pyrano [3", 4tiofe ,7' ] indolizino [ 1',2':6,5 ] pyrido [4, 3, 2-de]
qui nazol i ne- 10,13 (9H, 15H) -dione 25 (6.1 ng, 0.013 mmol) in MeOH (2 m)

cooled in an icexhat hydrazin 1 I and .t he
mixture vas st i rRaR g AMEp SPRRRE LR T AT (P B A e bt (R B ot

sol ;.Iti on maa.&dpw(rgxmmsle-zl.m @n) 4i), $.40Hs 2ma;?.n8 () 2 i) ¥6.50 6, 1HD1($.7t4i(td,I=

m xt ure was ir r r 0 re. r

inder T edacdd BpdtBured e FE 74€ldis HhbelEl 2R A +h e SIS P ana
the CH2C 2 9498 (R9) axyzvap (Mashed with brine, 30 dried over MySO4 and
evaporated. The residue was purified by columm chromat ography

(di chl or onet hane/ met hanol = 20/ 1) to give pure product (3.9 ng, 70%9. WO
03/ 045952 PCT/ EP02/ 13216 -71 1H NWMR (400 MHz) S (DVDO-d6) 1.02 (t, f = 7.2
Hz, 6H), 1.50-1.59 (m 2H), 1.76- 1.93 (m 4@, 3.82 (t, f =7.2 Hz, 2H),
3.88 (brs, 1H), 5.21 (s, 2H), 5.27 (d,EXPmPlel ® Hz, 1H), 5.70 (d, j = 16.2
Hz, 1H), 7.11 (dd, f = 1.6 and 7.4 Hz, 1H), 7.37 (s, 1H), 7.51 (s, 1H),
7.59-7.61 (m 2H) ; PApataih of(95) 448 Miirdthyhubplporetiel-2-RydeogpaHARIDN of

(9S) - 9-et hyl - 9- hydr oxy- 1 - - (4-nprphalino)ethyl]-1H 12H

(374" 6, IO b l[mjiﬁl,zgnqié;%gp‘ijpmgg[Fé;%ééﬂ&%ﬂé%ﬁ@??ﬁ@%xlﬁ)-
(9H, 15H) di one hydrochl oride 10 This conpgyed was prepared from (20S)-

9-am no-7-[ 2- (4- norpholino)ethyl am no] canpt ot heci n 20-acetate of Reference

Exanpl e 5.2 acoarding 10,8 TANCT ANSLGRSel Qb 005G, Bxamle 2.1 in Lo
dimetylbutylamino)camptothecin 20-acetate of Reference Example 5.20 according to a

15 manner analogous to those of Example 1.1 in two steps via compound (a).

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

trione

'"H NMR (270 MHz) 8 (CDCls) 0.98 (t,] = 7.4 Hz, 3H), 1.12 (s, 9H), 1.55-1.73 (m,
20 2H), 2.02-2.37 (m, 5H), 4.05-4.29 (m, 2H), 5.40 (d, J = 17.2 Hz, 1H), 5.42 (s, 2H), 5.67 (d,
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’]indolizino[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,
] =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).

30



(a) (9S)-9-acetoxy-9-ethyl-1- [2-(4-norpholino)ethyl]-1H, 12H pyrano
[3",4":6'",7"] indolizino [ 1',2" :6,5] pyrido [4,3,2-de] quinazoline-10, 13
(9H, 15H) -wD®AM45935 1H NVR (270 MHz) S (CDC13) 0.96 (t, f 2CT/EPIM321EH),
2.09-2.34 (m 2H), 2.21 (s, 3H), 2.53 (t, J= 4.6 Hz, 4H), 2.71 (t, J= 5.6
Hz, 2H), 3.70 (t, J= 4.6 Hz, 4H), 3.91 (+703= 5.6 Hz, 2H), 5.21 (s, 2H),
5.38 (d, j = 17.5 Hz, 1H), 5.65 (d, j = 17.5 Hz, 1H), 7.09 (s, 1H), 7.17
(dd, j = 1.5 and 7.3 Hz, 1H), 7.41 (sExamples2.160-7.71 (m 2H); MS (ES) mz
544 (M++1). 20 (b) (9S) - 9- et hyl - 9- hydr oxy- 1-[ 2- (4- nor phol i no) et hyl ] - 1H, 12H
pyrano I[3 41061 7 lgpl& hﬁhaﬁof(%)wlzbu 1—5—]ed @LHmﬁer{& g%m@p] o d6)
ui nazol i ne- i.one ride

0. 87 (t, j P‘/lﬁns ﬁ% ‘E)]lm%haﬁmi 6(5 Yr;}i?b[ 4,3~ qu’?ﬂ@dﬂ{ﬁn%“%H éilgtl\}/ﬁsfznerz
(m 2H), 3.56 (t, ] 43Hz 4H), 4.05-4.10 (m 2H), 5.31 (s, 2H), 25
5.41 (s, 2Hrhe §retp8ra(tﬁ)n r¢thod Zolﬁﬁnéeﬂ of ;he=fo]onG1n§|2two tdps vid cothpotnd fa)= 8.2 Hz,
1H),763(ddj-76and82|—|z 7.71 (s, 1H; M5 (ES) mz 502

M+-+1 -72 EX le 2.3 P t f
(985" echy |‘5‘3’9ﬁ%9§e§8§>’21%‘3¥>‘@9§ﬂ1§§#§ a0 [ 3 4% 6 7 ) hdobi 2100
1',2':6,5] pywand ”544’ ®7ﬂudbpzupoiﬁdzébﬂmxdb¢433 ‘(@M&@Hﬁflﬂsiéwﬁ,l’ﬂ'ﬁ)dmne

corrpound was prepared from (20S)- 9-am no-7-(propyl am no) canpt ot hecin

20- acet ate of R@’B%rsSRﬁi%n%?f@U@)Q énﬂmoaﬁl‘%&i aﬁﬂn@@aﬁ mz@a@étﬁgous to
t hose of Exa)rgr in two Steps via_ coirpoun

(9S) - 9- acet 8 Dghleflﬁﬂ 142 mgop (12 mmmolbef %«ﬁraw Example 5. & in gdry CHpfdlo (3 2abrigerp

(270 by, sEdedtmetygnb ot (166 B i frdehel dinfoldld MoBifcdl ?%'y 4
%H)77 é glg E The ﬁh&ture?wé)s&e?&teﬂlto efuxAol 1 h2. 112&an baBtAftedcdblingtto rdori 7. Hz,

7.00 (s, 1 emPFF%t‘?r% P‘(‘“Iei“’a? Wé%‘ae‘i?”lg‘z a‘illkeH)“ii-?? 1\?:31&& (‘é‘uﬁ‘i‘%ﬂznél ‘75216‘%) 7H)71

( m 2H) ; Nst.(dE&)stl&Zdﬂ@o\(eMWgﬁBD4 ah® roR @frad @ind¥t reubdddiressiirel The Opttimddd, 12H
yr ano[ 3", 4¥esisiue wap prgifipd by rijupn chromgategraphy (Jpeptadishlgrqmethane/methiackn 13( 9

H, 15H) - di OnQO/l) to give pure product (12.6 mg, 89%).

15 'H NMR (400 MHz) & (CDCls) 0.96 (t, ] = 7.6 Hz, 3H), 1.01 (t, ] = 7.4 Hz, 3H), 1.49-
1.58 (m, 2H), 1.74-1.82 (m, 2H), 2.09-2.17 (m, 2H), 2.21 (s, 3H), 2.24-2.31 (m, 1H), 3.84
(t,] = 7.4 Hz, 2H), 5.22 (d, ] = 17.8 Hz, 1H), 5.25 (d, ] = 17.8 Hz, 1H), 5.39 (d, ] = 17.2 Hz,
1H), 5.65 (d, ] = 17.2 Hz, 1H), 7.10 (s, 1H), 7.16 (d, ] = 7.2 Hz, 1H), 7.40 (s, 1H), 7.62 (d,
= 8.4 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 1 N
HCl 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 MgSO4 and evaporated. The residue was purified by column chromatography
(dichloromethane/methanol = 20/1) to give pure product (3.9 mg, 70%).



H)
(

0.98 (t, j = 7.3 Hz,

2H), 5.41 (s, 2H),

19 (sPpCIHPP2/73240 (dd, |
S

"H NWR (270 MHz) S (DVMSO) 0.87 (t, j] = 7.3 Hz, ,
5 S,

7.

Hz, 1H), 7.83 (s, 1H);

7 3
3H), 1.75-1.87 (m 4H), 3.87-3.93 (m 2H), 5.31
6.48 (s, wH)o3/0#3981 (dd, j = 1.0 and 7.3 Hz, 1H),
= 1.0 and 8.6 Hz, 1H), 7.65 (dd, j = 7.3 and 8.6
(ES) mz 431 (M++1). 20 Exanple 2.4 Prepar7t-i on of
(9S) - 1-benzyl - 9- et hyl - 9- hydr oxy- 1H, 12H pyrano [3",4":6' 7' i ndol i zino [

1' 2" : 6, 5] pyri do 'HAVBIRM06 MHu) DO 100 G, I=9H,ZJI5H)6H)L 0Ae-1.5PHins 2EDHh o6 d

o Ret of encd-BEAFG: 553 (bl 20 DA e NenED) Bl bguhe S5 (eI oD - ¢

(Eggmlge 2t JlH)I,ns ond, gt-eps2 Hz@lHRWﬂqu(Elld_L ,J(21.6 aha%7 éz Hz4, 11—%), ;3]7 (s, 11(;1),I 7.51 (s, 11[{)

acet ox rano i ndoli zi no

1' 2" : 6, 5] p37r¥d%6?§m ﬂi) 3%? %%'ﬂé%?ﬁ\ﬂ 1l?1>130 13 (9H, 15H) - di one WD 03/ 045952
PCT/ EP02/ 13216 -73 1H NVR (270 MHz) 8 (CDA3) 0.92 (t, | = 7.6 Hz, 3H),
2.01-2.2% (m 2H), 2.18 (s, 3H), 5.02 (s, 2H), 5.12(s, 2H), 5.31 (d, j =
17.2 Hz, 1H), 5.57 (d, j = 17.2H, 1H), 7.05 (s, 1H), 7.22 (dd, j = 1.5 and
7.1 Hz, 1H), 731746(m 5H), 7.46 (Exanlﬂéz 7.66 (dd, j = 1.5 and 8.6
Hz, 1H), 7.72 (dd j =7.1 and 8.6 Hz, 1H), NE (ES) mz 521 (M++1). 5 (b)

(9S) - 1- benzyl - h I 6.7 d

1°2" 6. 8] pyti do [4ee§r9n%1¥fd (585 el Ry Yo 2 b mapholmail HgR” (270
?./IQZ)S ﬁz ( Dﬁ%ﬁ'@ﬁo%” ?8 66,971 mldggméoﬁztfzé ?_Wldo%}g @-ﬂé}q%fnafzﬁlme’)-m 13@2}%§SHX&’0nd =
(s, 1H, 7.09 (dd, J':10and76 Yalmbﬂor e14(s 1H), 730746(m
5H), 7.53 (dd, | = 1.0 and 8.3 Hz, 10 1H), 7.70 (dd, j = 7.6 and 8.3 Hz,

(lgl)s) g 910h( is 9ll‘l)h;is &&ﬁﬁﬁ)dhwd lecIM:bmJ()ZOS)E&aJmhe -72[5B(4r epar at i gnl of
_9-et hyl - 9- hydr axy- | - p. _1H
058 & " sromboinc st lamnc ] G mlohicin 20 Hstils 3 Befeieais Eifrprle s 2 Ao 02 |

conpound vva&nmr@paﬁﬂdgddsqmlﬁc%@smxa&h;aan Nan ?wo éteﬂsueﬂ@tmbamdl@)) canpt ot heCI n
20-acetate of Reference Exanple 5.5 according to a nmanner anal ogous to

those of Examplgy 8. Lol o'8ngil £P5 (LD SR Ay 34, 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) 6 (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, ] = 17.5 Hz, 1H), 5.65 (d, ] = 17.5 Hz, 1H), 7.09 (s, 1H),
7.17 (dd,J = 1.5 and 7.3 Hz, 1H), 7.41 (s, 1H), 7.60-7.71 (m, 2H); MS (ES) m/z 544
(M¥+1).

20 (b) (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]quinazoline-10,13(9H,15H)dione
hydrochloride

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

30



(a) (9S)-9-acetoxy-9-ethyl-I|-phenethyl-1H, 12H pyrano [3",4":6"' 7' ]
indolizino [ 1'2':6,5] pyrido [4,3,2-de] quinazoline-10,13 (9H, 15H)-di one
20 ' H NVRvVO2304395z) 8 (CDC13) 0.97 (t, j = 7.6 Hz, 3H), 2rCeAPoBP2Mém 2H),
2.22 (s, 3H), 3.08 (t, j = 6.6 Hz, 2H), 4.09 (t, j = 6.6 Hz, 2H), 5.30 (s,
2H), 5.40 (d, j = 17.2 Hz, 1H), 5.67 (d,-72= 17.2H, 1H), 6.92 (s, 1H),
7.11-7.38 (m 7H), 7.63-7.71 (m 2H); M5 (ES) mz 535 (M++1). (b)

(9S) - 9- et hyl - 9- hydr oxy- | - phenet hyI 1H, E2aanpk 2.3

pyrano[ 3",4":6" 7' ]indolizino[1 2':6,5]pyrido[4,3,2-de]quinazoline-10, 13(9H,
15H) -dione  1H NVR (270 uan@@tmgd&hylogﬁ -]J-ro}l—f‘H"!éH—3H) 1

1.84-1.87 (m 2H), 3 ,, (m s,
6.97 (dd, | BYrano[334c 677 Jvnﬂﬁhzmﬁl 75,‘-'2]1?7’{1@0 %fle]qpnzazohn@;g% kI Hs

(dd, j = 1.1 and 8.6 Hz, 1H), 7.59 (s, 1H), 764(ddj=.and 86Hz
1H); M5 (ES) mlz 493 (Mt+1). 30 WD 03/045952 PCT/ EP02/ 13216 -74 Exanple
2.6 Pre aratlon -dieth y- 1phenthy| 2H pyrano
(3", 4" 6 s o ﬁmtn Was prgp f%gw @Oﬁﬁ Bsiplngef Pﬁlaméﬁ@nn%)ﬂﬁm
(9H, 15H) - dl OZﬂ)eace'EEJEé f Refereact Bkanible DI abi@dg ks @ma&la@xsanalo%oamcr&oze of Example
(phenet hyl argtﬂ%w t ot heci n 20- a( cetate of Ref erence Exanple 5.5 and
triethyl (5’&]g AHhconRang; to a manner anal ogous to those of
Exanple 2.1 in two steps via corrpound (a). (a)

(9S)-9-acet dx)/(%)-g-attie&bdmﬂ—ethylphpnqiym&HMH-lZH pyr ano [3 4 :6' 7' ]indolizino

EZ%OZNHS) 518%@5” dc{g),ﬁ"-g’gé"dﬁluﬁ%é['i‘af%' éggfzjs ﬁ%]ﬂ ?(S;f%@ﬁglﬂ-g){r_%one
2.13-2.32 (m 2H), 2.22 (s, 3H), 2.43 (q, | :73Hz 2H) 3.01 (t, j =
Hz, 2H)616l 59 (*H NMR(50MHz) 5 BEDCIZ) 038 (6.9 = 2biEiz, SHAQ. 12t J= 731, 21;m1z _
1H), 5.67

—H)l 3 and (8]671—&91 %IF}) %ﬁi} 27‘?‘) %éh(myzﬁ‘ﬂ 23‘%*&5%3@1%1 —ﬂ-éﬂzwﬂ ééé)(s,r%é),%s

( 5“33 61§ (51338 <(d9;sa= 12 Mﬂllﬁ)hybs tad m&drmm,l n@h@@@@ﬂh}%ﬁ?&ﬂ PY BNEnd 7.3
r
[UI nazol i ne] I(éwg%ﬁ-ﬁ}ﬁ @né’n m¥2}|{)> Mg ?ES?S m/z 47% (M*+1).

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

This compound was prepared from (20S)- 9-amino-7-(benzylamino)camptothecin
25  20-acetate of Reference Example 5.9 according to a manner analogous to those of Example

2.1 in two steps via compound (a).

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



"H NWR (270 MHz) S (DVMsO-d6) 0.88 (t, j = 7.3 Hz, 3H), 1.17 (t, j] = 7.3 Hz,
3H), 1.86 (m2H),2.64(q,J=7.3Hz,2H),3.09 (t, J=7.6 Hz, 2H), 4.21 (t, J=
7.6 Hz, 2Wp,035433%2 (s, 2H), 5.45 (s, 2H), 6.51 (s, 1H), 7PC0I/Hpdzi13216= 1.0
and 7.6 Hz, 1H), 7.22 (s, 1H), 7.25-7.36 20 (m 5H), 7.50 (dd, j = 1.0 and
8.6 Hz, 1H), 7.66 (dd, j = 7.6 and 8.6 Hz;73H); M5 (ES) mlz 521 (Mt+1).
Exanpl e 2.7 Preparation of (9S)-9-ethyl-9-hydroxy-I-(3-phenyl propyl)-1H, 12H

25 'H NMR (270 MHz) 8 (CDC13) o 92 (t,] = 7.6 Hz, 3H), 2.01-2.29 (m, 2H), 2 18 (s,
pyrano[ 3", 4"

dol 2-d | 3( 9H,
15H) - di one 3Iﬁi §0%:§2ﬁp?g@:ﬂé 1%?82%} éﬁ’ér(é T#Z%I%ZZ@@ e |naz?_é|31n ]( (
phenyl propyl ﬁ'if) rorqaaptot *s%ur? 123z, a8} @B@-ﬁfﬁ > f581) ems (ﬁ&ﬂym 86 (iidaj 1.5

accordi ng to manner anal Og us to those of st eps Vi a

conpound (a)and(%‘?H(lQl:}fI)g@dé oxy 79-2gdrya He. 118); %&H}%Bﬂ $M1 12H 30
pyrano[3 4":6"' 7' ]indoli zino[
12 : 6, 5] pyr (b 608} Bb&uﬁﬂap@dwm ojdroy LELIDBLOH, 15K d| one WD 03/ 045952

; C-(g/5 Eg Oglgfl?%y?m [gﬁ J’gij%dohzzﬁ% Wg Sﬁ)yg ED&]' ? % d% ézoflmje-lo, lg (ﬁi,'i'%H)-%ﬂ))ﬂe

3H), 283(tJ76H22H) 3.84(t, J=7.1Hz, 2H), 5. 16(d, J=18.5 Hz, 1H), 5. 22(d, J=

(18- 51L)|z %H)15 > lggNMR (270=MH}) 8 (bimsd—ld}) 0.83 @61 =éd 4 I:IIz,%HJ)?l 2311287 (hH)ZH)M 995
S ’
1H), 7.68 (dd,J 185D 1&1—9;% 83 éd. mz ISM{ZF?%) @éZ((EQHW %6@@1‘12 161#51()* 1%7 09

(99) - 9-et hyl d% J“¥qr033&i&7BHz fﬁpbemk Hmpybb71461|n4%lﬂ)pyre;§g@d 3&16‘@@83 Hiz,

|ndoI|2|no [ ui nazo 15 di one
'H NMR (490 le 78 ( (iél\)%yfﬂé@}ld@ 38HZ’(11H) }799.(57 1BDIMS ( ﬁbm/2147895(1\4q+1)1H) = 7.3 H,
1H), 1.86(q,J=7.3Hz,1H),2.11(m 2H), 2. 74(t,J=7.9Hz, 2H), 4. 00(t,J= 6.9 Hz,
2H), 5.33 10 (s, 2H), 5.41 (s, 2H), 6.48 (brs, 1H), 6.99 (dd, j = 1.0 and
7.3 Hz, 1H), 7.18 (m 1H), 7.19 (s, 1H) 7.27- 7 30 (m 4H), 7.48 (dd, j =
1.0 and 8.4 Hz, 1H), 7.63 (dd, | = 7.3 F 7.82 (s, 1H; M
(ES) mlz 507 (M++l). Exanmple 2.8 15 Preparg ion of

(95)-9-ethyl-9- hydroxy | - (3-nmet hyl butyl)-1H, 12H pyrano [ 3"

indolizino [ 1'2":8, 5]Pli§9?ﬁa§9npﬁel 95)-5- Qih]’l'?]h}’%ﬁ‘llr?@nfﬁlﬂ'é}](w 15H) di one

Thi s conpou n%ﬂ%[?ﬁ@?@? 20, dbhATL (120:3)5] pﬁ‘lm,@agﬂe (1§J.nazohne—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’]indolizino[1°2’:6,5]pyrido[4,3,2-de] quinazoline-10,13(9H,15H)-dione

20 '"H NMR (270 MHz) & (CDCls) 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) (9S)-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) 8 (DMSO-ds) 0.88 (t, ] = 7.4 Hz, 3H), 1.84-1.87 (m, 2H), 3.12
(m, 2H), 4.19 (m, 2H), 5.43 (s, 4H), 6.49 (s, 1H), 6.97 (dd, J = 1.1 and 7.4 Hz, 1H), 7.21 (s,
1H), 7.27-7.35 (m, 5H),7.50 (dd, ] = 1.1 and 8.6 Hz, 1H), 7.59 (s, 1H), 7.64 (dd,J = 7.4 and
8.6 Hz, 1H); MS (ES) m/z 493 (M'+1).

30



met 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 2.1 in two steps via
conmpound W@)3/0205% a) (9S)-9-acet oxy-9-et hyl -1 - (3-net hyl burgr)ePati 32 pyr ano
[3",4":6"7"] indolizino [ 1'2':6,5] pyrido [4,3,2-de] quinazoline-10,13
(9H, 15H) -di one 1H NWMR (270 MHz) 8 (CDC13)740.96 (t, j = 7.4 Hz, 3H), 1.04
(d, j = 6.6 Hz, 6H, 1.85 (m 1H), 2.09-2.31 (m 2H), 2.21 (s, 3H), 3.85
(t, j = 7.6 H, 2H), 5.24(s, 2H), 5. 3%xamplep.6= 17.2 Hz, 1H), 5.66 (d, j =
17.2H, 1H, 7.10 (s, 1H, 7.16 (dd, j = 1.5 and 7.1 Hz, 1H), 7.40 25 (s,
%/Ei) ( Eg) 62m ( dd,5011 = 1P15:f§ﬂﬂlo§ of ($8-2.9-Aethyl-HOBydrdey- 1;phen2ﬂ1§:1-mci231-4 Hz, 1H);

z
(9S) - 9- et hy|mamfgl (% «ﬁ@%@l#mq{y%@éw;ldm 3:214ejyuipproling1043( 9L, 35K)-dione
indolizino [ 1'2':6,5]pyrido [4,3,2-de] quinazoline-10, 13(9H, 15H) dione 'H
NIVR (270 MHz) 8Thi3l\£ dGva8 prdpared from (265)Hg-andh-7-1. 00 (d, j = 5.9 Hz,

3384?1( fghﬁnezh%%a% P@C%fé@lb&@@séaﬁsefﬂe&eezri%%@Pé 57§ 'ﬁ@bﬂe fsz ?SHZ’

2H) 5.40 (%rthag‘ 1&12&8ac(c8rdnlg‘ﬁo.a Bafifer Gelblogbustoth&sed Bxadmpbletdzt 1n]twb,stef)s it
(s, 1H), 7 = 1.0 and 8.3 Hz, 1H), 7.63 (dd, j = 7.6 and 8.3 Hz,
1H), 7.82 (§°™P "(ES) mlz 459 (I\/Hr+1) 5 Exanpl e 2.9 Preparation of
(9S)-2.9-di ethyl -9-hydroxy-1|-(3-nmethyl butyl)-1H, 12H pyrano [3",4":6" 7']

i ndol i zi no [a)X99)-9-@cébpy-2oediefhs]-B-phedethylgliljiabbl i ne- 10, 13 ( 9H, 15H) - di one

o byt Bupo BB A0 2 olifiRh 20 At S PR dnbitazclines 101 OB LD digue

triethyl 10 orthopropionate according to a nanner anal ogous to those of
Exanpl e @. 1 i n {MONERERS0 MHz) S@POolyNalor et)J ¢®Hz, 3H), 1.24 (t,] = 7.3 Hz, 3H),

ndbl P71 n0. 587 (hefih o2 g 0, 54 adr éahé%&z“ PP T3 L B 18 e
1H NWR (270:1\611Hz82141§13@33(); :JH)% 40f(d Ji= HZ H, l-H; éd jl_QS ZH;LIHI), Flﬁ(sGIHX,

2 07-2.51 (Al b Pt barodfghig i e i o b Homys
17.2H, 1H), 7.10 (s,

5.26 (s, zrqES)gnpl%ngm;: 17.2 Hz, 1H), 5.66 (d, |
1H), 7.13 (dd, .3 and 7.3 Hz, 1H), 7.57 (dd, j = 1.3 and 8.6 Hz, 1H),

7.66 15 (b) (9S)-2.9—d1ethyl—9—hydroxy— -phenethyl-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) 8 (DMSO-dg) 0.88 (t, ] = 7.3 Hz, 3H), 1.17 (t, ] = 7.3 Hz, 3H),
1.86 (m, 2H), 2.64 (g, ] = 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, J = 1.0 and 7.6 Hz, 1H), 7.22 (s, 1H), 7.25-7.36
20 (m, 5H), 7.50 (dd,J = 1.0 and 8.6 Hz, 1H), 7.66 (dd, ] = 7.6 and 8.6 Hz, 1H); MS (ES) m/z
521 (M'+1).

Example 2.7

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

This compound was prepared from (20S)- 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) (9S)-9-acetoxy-9-ethyl-1-(3-phenylpropyl)-1H,12H-
30 pyrano[3”,4”:6’7’]indolizino[1°2’:6,5]pyrido[4,3,2-de]quinazoline-10,13(9H,15H)-dione



(dd, j = 7.3 and 8.6 Hz, 1H); M5 (ES) niz 529 (Mt+1). (b)

(9S)-2.9-di ethyl-9-hydroxy- |- (3-nethylbutyl)-1 H, 12H 20

pyr ano[ 3"w0'03843853 i ndol i zino[ 1' 2' : 6, 5] pyri do[ 4, 3, 2- de] qui meT@EPINE3210, 13( 9H,
15H)-dione 'H NMR (270 MHz) 8 (DMSO-d6) 0.87 (t, j = 7.3 Hz, 3H), 1.01 (d,
j =6.3 Hz, 6H), 1.25 (t, j =7.1 Hz, 3H75-1.69 (m 1H), 1.78-1.87 (m
2H) , 274279(1m 2H), 3.97 (m 2H), 5.41 (s, 4H), 1H), 652(5, 1H),

6. 99 (dd ] HMM(WGMﬁz) A @DCE) 096 (5] ]ZEQHZBH)&@H&M(IHMHD,QEM 8.6

g%/ 045952 P%%) gg%i‘!ié 77680 ﬁzgﬁ%egégﬁ% ?}%@E@&a‘fﬁ “#857145 i), 32288 20

(99).- 2. 9- di QBMHZ,QI-DySlBQ)@&, k= (22 He} 11), Breogd) )= 1#2 IR HY, 7200(s, 1H), 7.15-7.32

[ Sor o SR, b e Gt R0 e 2R e Kt o

met hyl pr opy IMST{ES) isasab¢hiec).n 20- acet ate of Reference Exanple 5. 12 and
triethyl orthopropionate according to a nanner anal ogous to those of

Exanple 2.1 | ]

(89 - 0- acet 0@9.<%-§¢1§?E%Vdﬁv%?%§%&%#r% SBIZH L ovrano (37,4760 7]

i ndol i zi no [pyR4rd[3°54"5§’ pymdzmz@é[m’zssjpmwumde lqnﬁmiﬁi;ﬂeBI((,mﬂSEEIHH)eﬂmne
10 'H NMR (270 MHz) S (CDC13) 0.96 (t, j = 7.4 Hz, 3H), 1.00 (m 6H), 1.37

(01T e, s M et 4 e AR b T

(d, |
5.66 (d.86f( -Jﬂscm 11D) 2.17 (hD2KR 2. 74HY, ] =77.9 T4, 9H), 4JOO:(t7I=66|9|ZI-Iz,ll=I)),,553 61

1H) 5.

%:M* b R @Eizwgé%u b, a5 & o g ERy SR TR0 S st 73 s A T8 T30 299 oo
qui

(t

1
4" 7 ](s,lmgw RZi7r iﬁ; YD), 7.88 &kpyu APl d48.3 12, ¢E), 7.63 (dd, J = 7.3 and 8.4 Hz,
naz
f

ne- 1 ne 400 MHz) S (DVBO-d6i 99.5C) 0.89
= 7.6l gﬁslé? IP/L50€ . 6H), 1.26 (t, f = 7.0 Hz, 3H),
1. (m 2H) 205(m 1H), 2.76 (q, f = 7.0 Hz, 2H), 3.85 (d, f = 7.6 Hz,
2 5.23 (s, 2H), 5.34 (d, f = 16.6 Hz, 1H), 5.42 (d, f = 16.6 Hz, 1H),
6. 20 (brs, lH), 7.01 (d, f =7.2 H, 1H, 7.22 (s, 1H), 7.48 (d, | = 8.8
Hz H) 7.64 (dd, f = 7.2 and 8.8 Hzgglihc W6 (ES) nfz 473 (Me+l).
15 Preparation of (95)-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 according to a

manner analogous to those of Example 2.1 in two steps via compound (a).

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

'H NMR (270 MHz) & (CDCl;) 0.96 (t, ] = 7.4 Hz, 3H), 1.04 (d, ] = 6.6 Hz, 6H), 1.85
(m, 1H), 2.09-2.31 (m, 2H), 2.21 (s, 3H), 3.85 (t,] = 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=1.5and 8.4 Hz, 1H), 7.68 (dd, J = 7.1 and 8.4 Hz, 1H); MS (ES) m/z
501 (M*+1).

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

'H NMR (270 MHz) § (DMSO-dg) 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 (g, ] = 7.4 Hz, 1H), 3.94 (t, ] = 7.3 Hz,



Exanmpl e 2.11 Preparation of (9S)-9-ethyl-I|-heptyl-9-hydroxy-1H, 12H 25
pyrano[ 3",4":6"',7"]indolizino[1l", 2" :6,5]pyrido[4,3,2-de]quinazoline-10,13(9
H, 15H) - diwoa3/043953 conpound was prepared from (20S) - PCT/EP02/13216

9- am no- 7- (hept yl am no) canpt ot hecin 20-acetate of Reference Exanple 5.10
according to a manner anal ogous to those of6- Exarrpl e 2.1in tw steps via
conmpound (a). (a) @9 acet og 9-ethyl -1-heptyl -1H, 12H 30

pyrano[ 3", 4218}, 5$2](i5, b bA0 o PH), @48 6, Bilpy:9 13120-2(3161]7q®1‘1ﬁa121'é],7r1€ ($0H)3( 9

H, 15H) - di on Q / = (

0.7 (1, | 7 PR PR €5 T g, 1= ?%ﬁwﬁf %%W’%l l?ﬂ e
1.73-1.84 (rm/zzeﬁP(Mzﬂn— .30 (m 5H) 3.83 (t, j = .23 (s,
2H) , 539(d J=17.2

Hz, 1H), 5. 65(d, J=17. 2Hz, 1H), 7. 09(s, 1H), 7. 17(dd, J=1. 5, 7. 1Hz, 1H), 7.40 (s,
1H), 7.60-7.71 (m 2H); M5 (ES) mz 529 (M++1). 5 (b)

(9S)-9-etbhyl -1-heptyl-9-hydroxy-1H, 12H ap%:é 6,7 ] ndoI izino [
1',2':6, SF pyrido [4,3, 2 de] qui nazol i EEXTB (9H 15H) d| one "H NMR (270
M—Iz) S(CD013)083(t, ' 3H), 1.03 (t, 3H), 1.26-
1.52 (m 8H) 1. 59P1e19@at4¢q ofz(ﬂ;i) 23 -digthyk9-hydgoxy3- @em(ethylbuqd)ﬂHauH- 2H)

(oo, | 2 OBt qrjuatigd B dihieysd gl f iy 4y

2H); M5 (ES) n12 487 (M++1). g .12 Pr(e?paratlon of
(9S) - 9- et hyl - 9- hiids esgpPPU Wﬁwrfmqe aymog¥~(% | 7' i ndol i zino |

1',2":6, 9] IOyxhbﬂﬁ?lbﬁrﬂyla'}n%o@@a]mﬁkltﬂ%éﬁ@'olé&@fa@@of@é@e?ﬁnc’e% @5‘?1 anPrriEht
corrpound was preéepared from érbpgs - 9-amno-7-(meth 0) caggtot heci n

20- acet atlé oqrﬂF@rr@Pl@ﬁefé AESOEAHE &0 smapnatgml@owlgtq @oae @ﬁeﬁﬁa@?pl blimtypugensyia
t hose of Sfnd( ;1 in two steps via conpound (a). (a)
(9S) - 9- acet oxy-9- et hyl -1 - net hyl - 1H, 12H pyrano [3",4":6',7"']indolizino [

1',2':6,5 4, 5H) - d 20 1H NMWVR
L 0 DA ) AR S A GO ESH) o one, 20 1H MR
3H), 5.38 (Obyrhnéfs’l,l”amzndolibho ﬁz%s iddfd)3, zlileﬁgnﬁ&oﬁhe&o,ﬁ (939, kBH)-didne
7.08 (s, 1H)," 7.15 (dd, . 1F), 7.37 (s, 1H), 7.61 (dd, | =

1.7, 8.6 ke, 1H)1H Ni\/?R (2(70 MHJZ) 5 (CDC13) 0.9% (t,] = 7.4 Hz, 3H), 1.05 (d, ] = 6.6 Hz, 6H), 1.39
15 (t,J=7.3 Hz, 3H), 1.53-1.70 (m, 2H), 1.84 (m, 1H), 2.07-2.31 (m, 2H), 2.21 (s, 3H), 2.70
(g, ] = 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, lH) 7.66
(dd, ] =7.3 and 8.6 Hz, 1H); MS (ES) m/z 529 (M*+1).

(b) (95)-2.9-diethyl-9-hydroxy-1-(3-methylbutyl)-1H,12H-
20 pyrano[3”,4”:6’7’]indolizino[1°2’:6,5]pyrido[4,3,2-de]quinazoline-10,13(9H,15H)-dione

'H NMR (270 MHz) § (DMSO-dg) 0.87 (t, ] = 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),
5.41 (s, 4H), 1H), 6.52 (s, 1H), 6.99 (dd, J = 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



Hz, 1H); MBS (ES) mz 445 (Me+1). (b) (9S)-9-ethyl - 9- hydroxy- 1- met hyl - | H, 12H
25

pyr ano[ 3"w0'3843932 ] i ndoli zino[ | ', 2" :6, 5] pyrido[ 4, 3, 2- de] qecmarot/iares 10, 13(9

H 15H) - di one 1H NVR (270MHz) S (DVBO-d6) 0.87 (t, j = 7.3 Hz, 3H),
1.81-1.88 (m 2H), 3.74 (s, 3H), 5.41 (5;72H), 5.54 (s, 2H), 6.46 (s, 1M,
6.97 (d, j = 7.6 Hz, 1H), 7.18 (s, 1H), 7.45 (d, J = 7.6 Hz, 1H), 7.62 (t,

j =7.6 H, 1H), 7.75 (s, 1H; M (ES)EWIzplﬁQQO(IVHl) WO 03/ 045952
PCT/ EPO2/ 13216 -79 Exanple 2.13 Preparation of

(9S)-9-ethyl -9-hydpe Xrahoh%fm)rm-a{e@gm9)h;ﬂd#mk2h(@yﬁaﬂﬂpmpyl) 1H,12H-
[3",4":6"',7"]indol |”Z|,no J rido % -de] qui nazol i ne- 1(3 3
(9H. 15H) - di oBEranefy’sd" e ﬁb@éﬁhzlwahl e‘iﬁayr@ép[ 43&1{11 guigpzolines ), L 9K, 1531 )sdione
met hyl propyl am no) canpt ot heci n 20-acet ate of Reference Exanple 5. 12
accordi ng to a ThHseahpauad waoptepired oas@06f- dExainet2-(2- 1 in two steps via

co ound cet oxy-9-ethyl - |- - et hyl pr -1 2
byrano 13 %hal)P?«gqvﬁrﬂw& i athedip 20 Rtetgtargt Hefertit R RBRES 1 arla e

qui nazol i ne- cSlrﬂl olﬂlahhtéﬁbi)mdirfgm&a mddrntMial o 6Rs Mﬂ:bséoﬂm&bﬁz 0 iD6wd §tepaj Vi
7.6 Hz, 3H), 13 6.6 Hz, 6H), 10 2.00-2.31 (m 6H), 3.63 (d, =
7.6 Hz, 2H)C°§“%m ?)-2H),538(dj:172Hz 1H), 5.65 (d, J—172
Hz,lH) 7.09 (s, 1H), 7.17 (dd, j = 1.7, 6.9 Hz, 1H), 7.38 (s, 1H), 7.63
(dd, j = 1.7(a)(8S) 69—quto:ﬂyH}9 Jethgl- [-@2tmgthyipfops))-B162Hz, 1H): NS (ES) mz 487

(50 a6y e ettt o sl iRl Y e Eci’%*é%z ofiie A8 TaRARES dioge
(9H, 15H) -di one 15 HNI\/R(270M—IZ) 8 (DMBO-d6) 0.87 (t, j = 7.3 Hz, 3H)
0.99 (d, 19 = 6. 6EHIMISH70 MHzY&{CDAD) 0196 (2H)s 7.2 H213H), ]18)0((M,6H-))133(t26-—(7d4; j

LS 2 Lol it 30 gl & A% s il M

j 7.6, 8.QHY 515*(% 21,8934 §d,IJ=H)70H5 (E?% .681(d, j4457 (M), 1Z>QsE1>§a)mlle(a, 14

e o Y .3 75 e AL oA B o
(9

H, 15H) - di ong (MfB1$. corrpound was prepared from (20S)-
9- am no- 7- ( hexyl am no)canpt ot hecin 20-acetate of Reference Exanple 5.13

accor di ng, t op3 S AR LS 2- G188 Ry Bl opyl)- 15, 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-ds, 99.5°C) 0.89 (t, ] = 7.6 Hz, 3H), 0.94 (d,] = 6.4
Hz, 6H), 1.26 (t, ] = 7.0 Hz, 3H), 1.88 (m, 2H), 2.05 (m, 1H), 2.76 (q, ] = 7.0 Hz, 2H), 3.85
(d,] = 7.6 Hz, 2H), 5.23 (s, 2H), 5.34 (d, ] = 16.6 Hz, 1H), 5.42 (d, ] = 16.6 Hz, 1H), 6.12
20 (brs, 1H), 7.01 (d,] = 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-heptyl-9-hydroxy-1H,12H-
25 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-(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) (9S)-9-acetoxy-9-ethyl-1-heptyl-1H,12H-
30 pyrano[3”,4™:6°,7’]indolizino[1’,2:6,5]pyrido[4,3,2~-de]quinazoline-10,13(9H,15H)-dione



25 Exanple 2.1 in two steps via conpound (a). (a)

(9S) - 9-acet oxy-9-et hyl -1 -hexyl -1H, 12H pyrano [3",4":6',7']indolizino [
1',2':6, Svpywsioers] 4, 3, 2- de] qui nazol i ne-10, 13 (9H, 15H) - di eaa/EPOtAIMR (270
MHz) 8 (CDC13) 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), 3.8F§+, j = 7.3 Hz, 2H), 5.23 (s,
2H), 5.38 (d, j 30 = 17.2 Hz, 1H), 5.65 (d, ] :172Hz 1H), 7.09 (s, 1H,
7.16 (dd, j = 1. HNMRL(Z%MHH}S(GD@Q)W(DBJ&%@HZ H@[D(lﬂljmﬁﬁz, 38) 1(2-

(B 1 925 A don B, sl 2Dy 2 A0 s B8R ] S 0, D5 R 2,

[3",4":6", 7'539doJ 271204, 1H), 265 6d,3]10y7.2 He, 1), 3.02-(slalH)gri néaglyi=nes,L01 &3,

BN T R )

6.46(5,1H) 6.99 (dd, j = 1.0, 7.6 Hz, 7.18 (s, 1H), 7.47(dd,j=
1.0, 8.6EHZ(bl&5)97et3¢11-hdpty]9~hyarcﬁgy]&{62]lﬂz 1H), 7.86 (s, 1H): M5 (ES)

mz 473 (Mr+l 5 t f

(92) & et hylp}%ar}?i%r’gﬁ "6%??1%’3}? if Blid Bifeldg-3 gl aginagoling-1Q. 13{SH, LH)dlipne
6, 5] pyri do [4, 3, 2 de] quinazoli ne- 10 13 (9H, 15H)-di one Thi s conpound

vvas prepar ed fr H]N]QDB)NOMHQ) &(CDCI,;D)&BBYAI,amaﬂ)ﬂeaﬂfﬁ)),otohécllﬁ7£BIzaﬁél,at26 of

et 6 5. 1 0 Py 58P O S 78 (P II 420 29348, bl 0980 8. S8 (g,
(99) - 9- acet ¢ey1é2 HhWHD),|5: zze(a;yé 16@}12&}19,&71951 d, =240, 6% HZ, 1IH)NHes (£ 1AY, 156

1,2':6,5 10 9H, 15H) - di 1H NVR (270
Mz) S (éx}fg)ﬂg %igﬁ @ddllg]rﬁfﬂsl\@aé@ 2’25‘_#?5 (+n1.() 4H) H)l 7|402682 (m 2I(—I),
9-2.31 (m 5H), 3.83 (t, j = 7.3 Hz, 2H), 5.23 (s, 2H), 5.39 (d, j =

2.0

17.2 Hz, 1H), 20 5.65 (d, J = 17.2 Hz, 1H), 709(5, 1H), 7.17 (dd, J =

1.5, 6.9 Hz, 1H), 7.40 (s, 1H), 762(dd = 1.5 8.6 Hz, 1H), 7.68 (dd,

j =6.9, 8.6 Hz, 1H; (b) (9S)-9-ethylgg; Pxy-1-pentyl-1H, 12H pyrano

[3",4":6",7 ]indolizino [ 1',2":6,5] pyrl 4,3, 2-de] quinazoline-10, 13
1H NVR_( 27 1.35-1.38

E%H’ iLlEDH) gl ggel 93 epa?‘atlmz 0f8 (9%?&-5 &hydrggy-o-rr?ethélniH 15?-1

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

15 This compound was prepared from (20S)- 9-amino-7-(methylamino)camptothecin
20-acetate of Reference Example 5.11 according to a manner analogous to those of

Example 2.1 in two steps via compound (a).

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

20 'H NMR (270 MHz) § (CDCls) 0.96 (t, ] = 7.3 Hz, 3H), 2.14-2.28 (m, 5H), 3.71 (s,
3H), 5.38 (d, ] = 17.3 Hz, 1H), 5.44 (s, 2H), 5.65 (d, J = 17.3 Hz, 1H), 7.08 (s, 1H), 7.15
(dd,J =1.7, 6.9 Hz, 1H), 7.37 (s, 1H), 7.61 (dd, ] = 1.7, 8.6 Hz, 1H), 7.67 (dd, ] = 6.9, 8.6
Hz, 1H); MS (ES) m/z 445 (M*+1).

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

'H NMR (270MHz) § (DMSO-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=7.6Hz, 1H), 7.62 (t,] = 7.6 Hz, 1H), 7.75 (s, 1H); MS (ES) m/z 403 (M'+1).



25 (m 4H), 3.89-3.94 (m 2H), 5.29 (s, 2H), 5.40 (s, 2H), 646 (s, 1H,
6.99 (dd, j = 1.0, 7.4 Hz, 1H), 7.18 (s, 1H), 7.47 (dd, j = 1.0, 8.6 Hz,
1H), 7.62W0dd/04395= 7.4, 8.6 Hz, 1H), 7.86 (s, 1H); M (ESﬁTtﬂPnz/nﬁ%(NHl).
WO 03/ 045952 PCT/ EPO2/ 13216 -81 Exanple 2.16 Preparation of

(9S) 1, 9-di et hyl - 9-hydroxy- 1H, 12H pyrano-[/8*,4":6',7' | indolizino [

1 6 5] pyrido [4,3,2-de] quinazoline-10, 13(9H 15H) di one This conpound
was prepar ed from (20S)- 9-am no-7- (efﬁymalﬂlqb’ﬁ) canptothecin 5 20-acetate of
Ref erence Exanple 5.15 according to a manner anal ogous to those of Exanple

2.1 in tw steps vi 08t T¥nHE 1 1H, 12H
pyrano [3 4" g 7%@%%???:6%4?)9 etﬁg)gh%bxgla( @thygfto&y}imm{

qui nazol i i n@yIEolB&}6 lndelizial 2 HNmr O]i‘% ZKETQ @1%9§ésﬁ) ~dipne
7.6 Hz, 3H), 1.49 (t, j = 7.3 Hz, 3H), 2.11- 10229(m5H) 3.92 (q, | =
7.3 Hz, 2H), 5. zrﬁls(@m;ﬂid)ndv&s@ﬁep(aebdﬂmm 205)39Hmmd451)gz 5.66 (d, j = 17.3 Hz,

Jl H)_ 17 310 (S &}QI_?JI am117 m@tq}hecjm 20 éceéate g% ge Cﬁ.lg-ﬁam%ég lééi;gdﬁfh}lggz (dd,

(Me+1) . ( b) n{aQ}‘fa)er ﬂnﬂo@ﬁ&@ﬂi%@oﬁ&ﬂlh@ﬂ&E 1kh ﬁs@d'ktﬂysrwmmpound (a).
[3",4":6",7 ]indolizino [ 1',2':6,5] pyrido [4,3, 2-de] quinazoline-10, 13

9H, 15H) - d 87 (t, j = 7.3 Hz, 3

(1 39 (tH) ,'33‘3(9?1?@':&3%“@ @8‘1%‘)"6@4%(@%4 4(02 J(m 2H), 5. 33H%s,
2H), 5.41 (@yrai‘id[?;” 8 @G’]ﬁmdolﬂzhl)q[l’&’:ﬁg pytido[4,3,2- d?e mHazohl,‘ieI)],O E(ﬂﬂ,l(ikl;) diode
7.47 (d, j =7 7.63 (t, j = 7. 7.82 (s, 1H; MS (ES)

.6 Hz, 6 Hz,
(98 5. et hyl 0. héﬁwﬁi@&}%fv&ﬁ@?@@%ﬁ@%i@hﬁr?&wﬂ 1 ) =5 B, SHD
[ SH 4115 61od7 2]000Ei®] (thz6MRN 3[631(31 , P=7%,1%4, 2915;;% rzk]g) (sf ZEIB, 523—50(@11 ] gurndinliihes.a9(d 3
et hoxy pheny P K MlFaHi hOLSvplEDh eI 30 i St 151 fudp & AP Bl & 5 16

according 2% Mg, 1&-1)”71169‘€ﬂd6}ﬁﬁds OBXIBIz} TH ), MSESyin/Ex8mVé+D. 1 in two steps
Vi a corrpound (a). (a) (9S)-9-acetoxy-9-ethyl- 1- [2- (4-nethoxyphenyl)

(4% 2 de] Zw?ﬁi%l%aﬁ“ﬁi’%gﬁ apfppfigh- s T 200, Slpyrido

pyrano[3”,4”:6%,7 ]mdohzmo[l 2%:6,5]pyrido[4,3,2-de]quinazoline-10,13(9H,15H)-dione

15 '"H NMR (270MHz) 8 (DMSO-dg) 0.87 (t,J = 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, J = 7.3 Hz, 2H), 5.27 (s, 2H), 5.40 (s, 2H),
6.47 (s, 1H), 7.01 (dd, J = 1.0, 7.6 Hz, 1H), 7.18 (s, 1H), 7.48 (dd, ] = 1.0, 8.6 Hz, 1H), 7.64
(dd, ) = 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’]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-(hexylamino)camptothecin
20-acetate of Reference Example 5.13 according to a manner analogous to those of

25 Example 2.1 in two steps via compound (a).

(a) (9S)-9-acetoxy-9-ethyl-1-hexyl-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) § (CDCl;) 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 (d, ]
30 =17.2Hz, 1H), 5.65 (d,] =17.2 Hz, 1H), 7.09 (s, 1H), 7.16 (dd, ] = 1.7, 7.1 Hz, 1H), 7.40



"H NMR (270 MHz) S (CDC13) 0.97 (t, j = 7.6 Hz, 3H), 2.12-2.30 (m 5H),
3.01 (t, j =6.3 H,, 2H), 3.78 (s, 3H), 4.04 (t, j = 6.3 Hz, 2H), 5.29 (s,
2H), 5. 40WOWM3/0§s9s2 17. 2 Hz, 1H), WD 03/ 045952 PCT/ EP02/ 132P6T/EPSRIBI6T (d, f
= 17.2 Wz, 1H), 6.82 (m 2H), 6.93 (s, 1H), 7.05-7.13 (m 4H), 7.63 (dd, f
= 1.7, 8.6 H, 1H), 7.68 (dd, f = 6.9, 8 &+z, 1H: M (ES) mz 565

Me+1) . (b) (9 2-(4-nmeth h th -1H, 12H
(1) (00 0 S B A i e Lo Y SR

qui nazol i ne-M@413. (9H, 15H) -dione 5 1H NI\/R (270M—Iz) S (DMSO-d6) 0.88 (t, |
= 7.3 Hz, 3H), 1.77-1.95 (m 2H), 3.04 (t, = 7.3 Hz, 2H), 3.73 (s, 3H),

St d@(*?”f&iﬂ%ﬂ%e’éﬂ-ﬁ%hs‘% %@—%‘” I A

2H) 7.49 (mitand[3241:647°)i8d6lidiko| 1124)6,5]isyﬁao (4,<a, -thqmﬂazﬁﬁné dd,,13¢9}1:1ﬂ{ﬁdw%e
Hz, 1H); M5 (ES) mz 523 (Mt+1). 10 Exanple 2.18 Preparation of (9S5)- 1-

L2 ot Ao BAMGEL DA ANy B i . S o 0, Lo

qui nazol i ne-(h) 418, §. 9114,31931-0)11 Ql}gn929 9 2E) MPRLIH), W (@rﬂp)as@d (fagm { 805 -

Ceroronce b 2 RO AT O e BT E T k6 hndecti 7kl <

2.1 in two SIERMY(ES)eoppp3pd{B). (a)
(9S)-9-acetoxy-I-[2-(4-chl orophenyl)et hyl ]-9-et hyl - 1H, 12H pyrano
[3",4":6",7 ]indolizino[ 1',2":6,5]pyrido [4,3,2-de] quinazoline-10, 13
(9H, 15H)-di one 'H NWR (270 I\/Hz) S (CDbC13) 0.97 (t, f = 7.6 Hz, 3H),
2.10-2.32 (m 5H), 3.05 (t, f 20 = 6.6 Hz, 2H), 4.07 (t, f = 6.6 Hz, 2H),
5.28 (s, @H), 5.39 (d, f = 17.2 Hz, 1I-5X,an5>.1e651$d, f =17.2 Hz, 1H), 6.93
(s, 1H, 709715(m4H) 7.31 (d, f 86Hz,2H) 7.64 (dd, j = 2.0,
(692) Hi 12 7.69 (dthlfepia@r)aﬁoﬁolf 9'-'&h 5 ¢ d-(lE@ntg-[iHﬂ-{g%ﬁ (Me+1) . (b)
- 1- or yl.).et hy ydr oxy- rano
(99 1 (Zfchlonopnanyl et %iwpm%o [, B delagigezoline-10,15(OH 15H)-dione
qui nazol ne 10 13(9H, 15H)-dione 25 '"H NWR (270MHz) S (DMSO-d6) 0.87 (t, f
7.3 Hz 3H) I[ths?eohnlSlﬁlr(eras%ir&paréﬂ ft@m (00S)- B-amihod- (’Fe.nt}aﬁmo%%gﬂ}ecifn =

7.4 Hz, 5.4 6.98 (dd, 1.0, 7
7.21 (s, H)ZO af@é%e(% RféeH%r?ﬁe%wP ep. %a%rdim& toa rfaenergnalogaus topthosepf 56 (s

1H), 7.6# Example 2.1 in two steps via compound (a).

(a) (95)-9-acetoxy-9-ethyl-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

'H NMR (270 MHz) & (CDCls) 0.91-0.99 (m, 6H), 1.26-1.58 (m, 4H), 1.74-1.82 (m,
2H), 2.09-2.31 (m, 5H), 3.83 (t, ] = 7.3 Hz, 2H), 5.23 (s, 2H), 5.39 (d, ] = 17.2 Hz, 1H),
20 5.65(d,J=17.2 Hz, 1H), 7.09 (s, 1H), 7.17 (dd, ] = 1.5, 6.9 Hz, 1H), 7.40 (s, 1H), 7.62 (dd,
J=1.5,8.6 Hz, 1H), 7.68 (dd, ] = 6.9, 8.6 Hz, 1H);

(b) (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

"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, ] = 1.0, 7.4
Hz, 1H), 7.18 (s, 1H), 7.47 (dd, ] = 1.0, 8.6 Hz, 1H), 7.62 (dd, ] = 7.4, 8.6 Hz, 1H), 7.86 (s,
1H); MS (ES) m/z 459 (M"+1).



(dd, f =7.4, 8.6 Hz, 1H; M5 (ES) nmlz 527 (M++1). 30 WO 03/ 045952

PCT/ EPO2/ 13216 -83 Exanple 2.19 Preparation of

(9S) - 9- etWl03/043922 (4-f | uor ophenyl ) et hyl] -9-hydroxy-1H, 12BCTHPOAN216
[3",4":6",7'] indolizino [ 1',2":6,5]pyrido [4,3,2-de] quinazoline-10, 13
(9H, 15H) - di one This conpound was preparedlfrom (20S)- 9-amino-7- [2-(4 5
fl uor ophenyl ) et hyl am no] canptothecin 20-acetate of Reference Exanple 5.18
according to a manner anal ogous to tFzsmplf2.Bxanple 2.1 in two steps via
conpound (a). (a) (98) 9-acet oxy-9-ethyl- 1- [2- (4-fl uorophenyl) ethyl] -
1H, 12H pyrano[ 3", 4" i’rlpdrﬂﬁ’&lbiz(?splb dieth gwﬁ &o;dywndmw 2 de]

qui nazol i ne-10, 13 (9 H) one

' CDCL
7.6 Hz, 3H) pmmfi”z‘l”s@ 7( H‘i‘d\_ ino| ¥, 25=§5dwr140 [48g- de]am@aée_lmez &'I(Stdl"’j‘e =
6.6 Hz 2H). 5.29 (s, 2M), 539 (d, | = 17.2 Hz, 1H), 566(d | = 17.2 He,
é“;) 6.92 (s, 1Hhis©nfpbuhdivaspipatdd)fron. (B@B)( ddmlno# @tl@flarﬁmﬂ)ddﬁ;ptdtﬂi)acln? 69
[ 2-

b i S e e b

i ndol i zi no [ExdmpR'2. Binthidystd &n?ozmdegh) qU| nazol i ne-10, 13 (9H 15H) di one
151HNNR(270R/HZ)S(CDC)1 =73Hz 3H), 1.81-1.96 (m 2H),

3 07 (t, ] 4.05 (t, | = 6.5 Hz, 2H), 5.26 (s,

5. 28 (o(a)i@s‘i9aéé@%l9'glfa’)‘yl(lg{’7#ﬁ(d 2163t 1m). 6. 850(5 1H)(
-5 %4 ( pyraab] 3”474 Jusdolivhio] 172’651 pyrfil [ 4,012-de2 f)inadBineHB) 1 3(9H, 15H)-dione
(Mt+1). 20 Exanple 2.20 Preparation of

e i AN A P e

(9H, 15H) rdi Qr2e (mTISH§, PR Y By 3BE, TH K BARGHE QJ‘H)QHBS 203)= 193 817 119), B:66[(&; ] £ 4

fl uor ophen I | am ampt at heci.n_20-a

and 25ptr| ?/n% ﬁﬁzyéﬁn (ig% 59 ak/c Iﬂé%g%ﬁﬁgﬁagﬁﬁa{f I%S%L@%an?ﬁgso’egéf

Exanmpl e 2. 1Hz fﬁﬁdﬂp 8SHRQ S 459 (M¥+1

(9S) - 9- acet ofylgyweyfh 4-f1 uo?ﬂgg%gﬁsl))ﬁlﬁyﬁ ]( 2+ r)ret hyl - 1H, 12H pyrano

ESH 1115H§3 d|7 l}?(lggg?lgldzl trﬂyl-b-hydioxy-ﬁ{,%pr” do [4, 3, 2-de] quinazoline-10, 13
pyrano[3”,4”:6’,7’]indolizino[1’,2:6,5]pyrido[4,3,2-de]quinazoline-10,13(9H,15H)-dione

15 '"H NMR (270MHz) 8 (DMSO-ds) 0.87 (t, ] = 7.3 Hz, 3H), 1.39 (t, ] = 7.3 Hz, 3H),
1.81-1.90 (m, 2H), 3.94-4.02 (m, 2H), 5.33 (s, 2H), 5.41 (s, 2H), 6.46 (s, 1H), 6.99 (d,] =
7.6 Hz, 1H), 7.19 (s, 1H), 7.47 (d, ] = 7.6 Hz, 1H), 7.63 (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 (20S)- 9-amino-7-[2-(4-
methoxyphenyl)ethylamino]camptothecin 20-acetate of Reference Example 5.16 according

25 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-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

'H NMR (270 MHz) & (CDCls) 0.97 (t, ] = 7.6 Hz, 3H), 2.12-2.30 (m, 5H), 3.01 (t, J
= 6.3 Hz, 2H), 3.78 (s, 3H), 4.04 (t, ] = 6.3 Hz, 2H), 5.29 (s, 2H), 5.40 (d, ] = 17.2 Hz, 1H),



1H NVR (270 MHz) S (CDC13) 0.97 (t, j = 7.6 Hz, 3H), 2.10-2.32 (m 8H),
3.00 (t, | 30 =6.9Hz, 2H), 4. 17(t,J=6.9Hz, 2H), 5. 31

(s, 2H), 5.wWO0(0d/0ds937. 2Hz, 1H) , 5. 66(d, J= WO 03/ 045952 PCT/ EPOPCIAPA5132184 17. 2
Hz, 1H), 6.97-7.18, (m 6H), 7.63 (dd, j = 1.3, 8.6 Hz, 1H), 7.70 (dd, j =
7.3, 8.6 Hz, 1H); M5 (ES) miz 567 (Mr+1)-82h)

9S) - 9-et hyl -1 4-f | h | )eth droxy-2-net hyl - 1H, 12H pyr ano
L 2 ¥q61%&%127@5?1%5,3%@15?}%93@@, 19, 2.05- 6% (o 6Pi(40Jr01. 13
9H, 15 d 5 ﬂ% 2170 7.4 Hz, 3H),

(1 78- 2H2)o I(?nsq@gﬁf)lﬁg (19] Bﬁo ﬁé ﬁg)(w)r%ﬁ@s (M H} 3.74 (s, 1H),
4.18 (t, | 30 32 (s, 2 5.74
(d, J(— 16, 5<b1|£93)'ﬁﬁth7’£2’ (ﬁzrr{‘f @FBhOXVPSI?PY)thYiﬂ_OFbH 1?7H63(7 73H%m 2H) ;
MS (ES) m 1) b ey H

(9s§ 5 ot hilf’:”?ﬁf‘y?ﬁﬁxﬁ A dmnﬁ?ﬁy%i‘i%%ﬁ SAEs: E;’?%%%ne 10,13(9H,15H)-dione
3",4":6',7 | r|do qui nazol i ne- 10,

(oH 1515 - b one TSI Crrsn e SANSOREAD SR (b7 sor £ Hsed ) 6t oo 4, 301
met hyl et hyl 9(@1]”0? 8anphpf heed ?ﬁ),%cﬁt(@tje- f’é }Beﬁm %%ze(s,'-:g@ﬁ%'zﬁ X ﬂ-ﬁ 6.89 d
according to manner anal ogous t Steps via

conpound ( a)I 8 é&}z, 2B13) 6.97 edde] 50, g-ﬁéﬂhﬂﬁ)l 7. @l(sm'lzﬂl}byﬂ 2 (7 7 816—HL22H)@9448n0

[3",4":6",7 13
(o 159 - ai o THORRR S HEONFES SR ey o 5%, S S TR Mgl
1.59-1. 63 (rﬁMe}Hm., 2.09-2.31 (m 5H), 4.40-4.44 (m 1H), 5.27 (s, 2H),
5.39 (d, j = 17.2 Hz, 1H), 5.66 (d, j = 17.2 Hz, 20 1H), 7.10 (s, 1H, 7.17
(dd, j =14.3, 6.9 Hz, 1H), 7.59-7.71 (m 3H); M5 (ES) nmlz 473 (M+1). (b)
(95)-9-ethyl -9-hydroxy-1-(1-nmethyl ethyl)-1H 12H pyrano [3",4":6",7"]
indolizino [ 1',2':6,5] pyrido [4,3, 2Ed I g%&'rﬂgzol i ne-10, 13 (9H 15H) di one
1H NWR (270MHz) S (DVSO-d6) 0.87 (t, 1.54 (d, j = 6.6 Hz,
6H, 25 1.81-1.90 (m 2H), 4.34-4. 53 (n1 5. 37 (s 2H), 5.41 (s, 2H),
6.48 (s, 1H), 7.Brepatation of:€9S) 1- [2—(4—chloropheny ethyl 9—ethy1— -hydroxy-1H,12H-

7.95'(s ,“Zaio Prefagtp el S g ARl o lohid8i b b B T 5 dihe

This compound was prepared from (20S)- 9-amino-7-[2-(4-
15  chlorophenyl)ethylamino]camptothecin 20-acetate of Reference Example 5.17 according to

a manner analogous to those of Example 2.1 in two steps via compound (a).

(a) (95)-9-acetoxy-1-[2-(4-chlorophenyl)ethyl]-9-ethyl-1H,12H-
pyrano[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, ] = 7.6 Hz, 3H), 2.10-2.32 (m, 5H), 3.05 (t, ]
20 =6.6Hz, 2H), 4.07 (t,J = 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, ] = 8.6 Hz, 2H), 7.64 (dd, ] = 2.0, 6.6
Hz, 1H), 7.69 (dd, ] = 6.6, 8.3 Hz, 1H); MS (ES) m/z 569 (M'+1).

(b) (9S)-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-10,13(9H,15H)-dione

25 '"H NMR (270MHz) § (DMSO-ds) 0.87 (t, J = 7.3 Hz, 3H), 1.77-1.95 (m, 2H), 3.12
(t,] = 7.4 Hz, 2H), 4.19 (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, J=7.4, 8.6 Hz, 1H); MS (ES) m/z 527 (M +1).

30



-85 Exanmple 2.22 Preparation of

(99)-1-(3, 3-di net hyl butyl)-9-et hyl -9-hydr oxy-1H, 12H pyr ano
[3",4".:6'WO'opiosdst i zino [ 1',2":6,5]pyrido [4, 3, 2-de] qui mexmEPoes210, 13
(9H, 15H) -di one Thi s conpound was prepared from (20S)- 9-am no-7-(3,3 5
di met hyl but yl am no) canpt ot heci n 20- acet at-e83of Reference Exanpl e 5.20
according to a manner anal ogous to those of Exanple 2.1 in two steps via
conmpound (a) (a) (9S) - 9- acet oxy- | - (3133‘3@19]@2“19” butyl)-9-ethyl -1H, 12H
pyrano [3", ,7"] indolizino [ 1',2':6,5] pyrido [4,3, 2-de]

gun6 nla_téol l3 Ir_lbe 10 13n£ ticﬁi-l)f—(dsp%thyllﬂ Mﬂ&?@pﬂ\éﬂgx et& Im&b 1B01AH- | =

0 3.83 (.
2H), 5.28 (sPYT?*EH)][3 4" §87 lado [172 25 é@?flé‘i}-i# 3 %ddﬂu(IH*ZOEm&I‘H (QHhEH)léi;]{le
7.09 (s, 1H), 715(dj—73Hz 7.38 (s, 1H), 7.60-7.70 (m 2H); M
(ES) mz 515 ( NFhitddompdand was prepared from (208) 9- ammo -7-[2-(4-

fﬁ% o S TSt i g S-S Dbt sg%‘o@%@l{l@ﬁl%%or@%ﬁ%

15 ' H NWR (2171ﬁa1hftﬁ)an&ogm3})os&oﬂExa(xﬁplejZ.l—m?wB stdps vidkdbmpdurd ({)s, 9H),
1.68-1.80 (m 2H), 1.81-1.96 (m 2H), 3.73-3.92 (m 3H), 5.24 (s, 2H),

o 0 He, 1k (g oetoo-etiilh %@4—ﬂmoph%§%%ﬂkﬂhl%%-7 5, 8.6 b, 1)
7.64 (dd, | pyrédd3”.87:6’, Plinddlidino[ M’ 6i8pymdo{44723d¢] Wmh)zohr&@lo 1395;1‘1;5[&19 -dioR8
Preparation of (9S)-9-ethyl-9-hydroxy-2-nethoxy-I|-(3-nethylbutyl)-1H 12H

il nasol i ne- 10, 190SMIERp MEHaR o Fogp (R BYie 1258 2048 iy 3831
g- grln noai(z ( ?: ﬁﬁtffa( IzHu,w«b@(rti o) Gl D) 829 (3, ZH) 3C39t (d} p=07.2R¢1, aFB8.66 (:'cxa:?plt g
Those of Dxai BeatD: 62 (G tIreBE TN B e sy 2 € e S 88 RS

(9S) - 9- acet cwsazmnﬂ)r,&fsmhﬁw%&@@*mt hyl butyl)-1H, 12H pyrano
[3",4":6",7"] indolizino ,2':6,5] pyrido [4,3,2-de] quinazoline-10,13

OH, 15H) - t 7.4 Hz, 3H). 1.03
Ed, j 5)6'EQE;@S%@%%??%W%?%WLE%%%Z& IHJI_ZL , 3 07 o (m
5H) .~ 3. 99- 4 pyRarais”,EH,7 Buddlizima[ 12236,5]pyradb [43.2-de] WIB%HEB@H,ISH)-&OM
PCT/ EP02/ 13216

15 'H NMR (270 MHz) § (CDCl;) 1.03 (t, ] = 7.3 Hz, 3H), 1.81-1.96 (m, 2H), 3.07 (t, ]
= 6.5 Hz, 2H), 3.93 (br, 1H), 4.05 (t, ] = 6.5 Hz, 2H), 5.26 (s, 2H), 5.28 (d, ] = 16.3 Hz,
1H), 5.72 (d,] = 16.3 Hz, 1H), 6.89 (s, 1H), 7.00-7.19 (m, 5H), 7.54 (s, 1H), 7.60-7.68 (m,
2H); MS (ES) m/z 511 (M*+1).

20 Exémple 2.20

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

This compound was prepared from (20S)- 9-amino-7-[2-(4-
fluorophenyl)ethylamino]camptothecin 20-acetate of Reference Example 5.18 and
25  trimethyl orthoacetate according to a manner analogous to those of Example 2.1 in two

steps via compound (a).

(a) (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, ] = 7.6 Hz, 3H), 2.10-2.32 (m, 8H), 3.00 (t, ]
30 =6.9Hz, 2H),4.17 (t,] = 6.9 Hz, 2H), 5.31 (s, 2H), 5.40 (d, ] = 17.2 Hz, 1H), 5.66 (d,] =



-86 17.2 Hz, 1H), 5.66 (d, j = 17.2 Hz, 1H), 7.03 (dd, j = 1.3, 8.6 Hz,
1H), 7.11 (s, 1H, 7.52 (dd, J = 1.3, 8.6 Hz, 1H), 7.64 (dd, j = 7.6, 8.6
Hz, 1H) WB o3a&wsm z 531 (M++1). (b PCT/EP02/13216

-(3-

)
(9S) - 9- et hyl - 9- hydr oxy- 2- net hoxy (3-net hyl butyl)-1H, 12H pyrano
[3", 4 :6',7']lindolizino [ 1',2' :6,5] pyridd4f4, 3, 2-de]

qui nazol i ne 10, 13(19H 15H)-dione 5 1H NMR (270MHz) S (DVBO-d6) 0.87 (t, |J =
7.3 Hz, 3H) 178.Hm1Hy, 6.97-2.18, GnigH), 66 (dd,7 543,80 Z(HTI) 3HP,(dd, Jo573, B9 Zm

5H), 5.41 6.92 (dd, | = 1.0, 7.6 Hz, 1 7.21
1;)0, > Egg)%(w)é@zé@(h}ﬂn 5 7(62 (Jdd RERASY HZ,H>1H)_ MS(s

Eggi-g%?dfile%@% Ao e e T AR 2 4 6 7
901 12110 bybnoP" 6,7 it 018cToitlol A9 0 gl 101 (SH, 13Bh)dighone

Thi s corrpound was prepared from 20S) - '9- ani no- 7- ( 3-

nmet hyl but | am n@Q) canpt ot heci n 0 a at e, of Referen e. Exa 5.21 an

[T et hyl 315 or { RESTUR Gra UGG b te) Trrhidh Shiat G5 20D @ FHho3 b o

Exanpl e 2. 1spyy, §W(td}~el§>~°oPIMH)C9?P?§IT (@ia t(PQ7OHz,2H),530 d,]=16.5Hz

(9S) - 9- acet 0X } Ij{)ranot 4767 ]

i ndol i zi no [11‘1% 5.32 (s621), 65?41@9 F463, fil,db]]),% ﬁé@ém,ﬁ 10576, LBM, 71655 78 {(one

HNI\/R(270 )qg?l? (t, j =7.6 Hz, 3H, 1.05 (d, j = 6.6 Hz,
1. 40 %W%ds%g 5,.‘129’1@%&1) 1.59-1.65 (m 2H), 1.85-1.89 (m 1H),

2 09 2.32 (m 5H), 2.71 (q, j = 7.4 Hz, 2H), 3.92-3.98 (m 2H), 5.28 (s,

2H), 5.39 (d, j = 17.2 Hz, 1H), 5.66 (d, j = 17.2 Hz, 1H), 7.10 (s, 1H),

7.14 (dd, j = 1.3, 7.3 Hz, 1H), 7.58 (dd, j = 1.3, 8.3 Hz, 1H), 7.67 (dd, ]

= 7.3, B3 Hz, 1H; M5 (ES) mlz 529 Ekdmple.2.71b)

(9S) -2, 9-di et hyl - 9- hydr oxy- 1- ( 3- net hyI butyl) 1H, 12H 25

rano[ 3", 4" 6 .7 . i 1 ne-10, 13(9
ﬂy15H)[d| one H N}\/gpél%%%ﬁl\il—lz @S) 3 H)goifei?he%ﬁﬂ&hgq ﬂﬁﬁ{ , 1.01 (

(d, | 6. 6 panof¥H4”: 6’,17 ]21510012mq[1 2 ﬁ,SipmzdowSDZ q@naa_olgm-l(OrAS’(%lSH) -dione
2.72275(m 2H), 3.86-4.00 (m 2H), 5.37 (s, 2H), 5.41 (s, 2H), 6.49 (s,

1H), 6.97 (d, j Tﬁls%oﬁafdbnd% aﬂe% f(‘&n 2 9-fnftRofd1-1 = 7.9 Hz, 1H)
7.63 (d, j = m z 4 7 l\/|++1 30 WO 03/045952
PCT/ EPO2/ 13ggg§hylethylam1no)campt ec1n 20-acetate o Reference Example 5.19 according to a

15 manner analogous to those of Example 2.1 in two steps via compound (a).

(a) (95)-9-acetoxy-9-ethyl-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 (270 MHz) 6 (CDCl;3) 0.96 (t, ] = 7.6 Hz, 3H), 1.59-1.63 (m, 6H), 2.09-2.31
(m, 5H), 4.40-4.44 (m, 1H), 5.27 (s, 2H), 5.39 (d, J = 17.2 Hz, 1H), 5.66 (d, ] = 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), 7.64 (dd, ] = 7.6, 8.3 Hz, 1H),

7.99 (s, 1H); MS (ES) m/z 431 (M"+1).



-87 Exanmple 2.25 Preparation of

(9RS) - 9- et hyl - 9- hydr oxy- 4- net hyl - | - pentyl - 1H, 12H pyr ano

[3",4".:6'WO'opiosdst i zino [ 1',2":6,5]pyrido [4, 3, 2-de] qui mexmEPoes210, 13
(9H, 15H) -di one Thi s conpound was prepared from (20RS)- 9-am no- 10- net hyl -
5 (pentyl am no) canpt ot heci n 20- acet at e of- &Ref erence Exanpl e 5.22 according
to a manner anal ogous to those of Exanple 2.1 in tw steps via conpound
(a). (a) (9RS) - 9- acet oxy- 9- et hyl - 4- methspmple h2ht y| - 1H, 12H pyr ano

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

na oI ne 10, 13 00
gﬂ) A 36 5 (o (P#é nGF Q98- 1- (35 hRe ﬂ)&tmﬂ@)eﬂﬁyl(%&y OHEBHL. 00 (m

3H), 3.82 (tPYl"}n 4” ) ’m%lazm‘§7’ ’6(5§PYT2¢4)2[4352 é@ az‘j?'mlga WE&‘ 15%4)30{# 65

(d, j =17.2 Hz, 1H), 7.07 (s, 1H), 7.42 (s, 1H, 7.56 (d, j = 8.7 Hz,
7.60 (d, j = 8Thissompdind W prépBredram 265)¢ Mamdiho-7-t8),3-

(9RS) - 9-et h

[3", 4" 6 7y ?’ﬁ@% ?%“10) PBX héc@p%yar‘&%e #ﬁ%‘* ?‘?‘%e‘?‘aﬁ’ﬁ R btsREingtors
(9H, 15H)-d| Qﬁlﬁlneﬂ-&albgdﬂylﬁ)(IQ)ZQM'EﬁanﬂpléDll/ﬁi@hd@)teﬁbﬁﬁc&nﬁtiulﬁdﬁa)GH) 1.29-1.43
(m 4H), 1. 65- 1. 93 (M 4H), 2.28 (s, 3H), 380395(m 2H) 5.27 (s, 2H),

5.40(s 7 7 Hz, 1H), 7.56
(d, | (%@Sg%agé‘?x%?(?g d’%‘?‘?}tﬂﬁk)ét"?) fchF} fﬁﬁi’ (|v+++1) 20 Ex:)npl e 2.26
Pr epar at | on pytanod®),4°86°t tigd olizirtof 1523:6\5] pyrido [ B dedyeinagoline1 19, 13t $H g ERrdione
[3",4":6",7 ' ]indolizino [ 1',2":6,5]pyrido [4,3,2-de] quinazoline-10, 13

byt oy et hy am BN REREEOS B ELERSE & 1 kAR, L L EPDEL 64 (m,
accor di ngo t @FR), 269 (MNFED, 383N 2e1)s5.08 (4, DHS 5.36 cEXa;rmtilzeHQ, 1:H)|, p.65\dh, Jst EPZ Vi a

amand h g B S S e e

(9H, 15H) - di ene 518 MNMR).(270 MHz) S (CDC13) 0.97 (t, j = 7.6 Hz, 3H),
202230(m 6H), 3.94-4.05 (m 4H), 5.21 (s, 2H), 535 (d, | = 17.2 He,

L 5 e Eg]b) Gfﬁf 1%%*@”97%9%9%?&% B8 sl B BP0z 13216

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

15 'H NMR (270 MHz) § (CDCls) 1.02 (t, J = 7.3 Hz, 3H), 1.11 (s, 9H), 1.68-1.80 (m,
2H), 1.81-1.96 (m, 2H), 3.73-3.92 (m, 3H), 5.24 (s, 2H), 5.26 (d, ] = 16.3 Hz, 1H), 5.70 (d,
] =16.3 Hz, 1H), 7.10 (dd, ] = 1.8, 6.9 Hz, 1H), 7.34 (s, 1H), 7.50 (s, 1H), 7.59 (dd, ] = 1.8,
8.6 Hz, 1H), 7.64 (dd, ] = 6.9, 8.6 Hz, 1H); MS (ES) m/z 473 (M"+1).

20 " Example 2.23

Preparation of (95)-9-ethyl-9-hydroxy-2-methoxy-1-(3-methylbutyl)-1H,12H-
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 tetramethyl
25 orthocarbonate according to a manner analogous to those of Example 2.1 in two steps via

compound (a).

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

'H NMR (270 MHz) § (CDCls) 0.96 (t, ] = 7.4 Hz, 3H), 1.03 (d, ] = 6.3 Hz, 6H), 1.57
30  (m, 2H), 1.72-1.84 (m, 1H), 2.07-2.34 (m, 5H), 3.99-4.12 (m, 5H), 5.31 (s, 2H), 5.39 (d, ]



-88 (b) (9S)-9-ethyl-9-hydroxy-I-(2-hydroxyethyl)-1H, 12H pyrano
[3",4":6',7"]indolizino [ 1',2":6,5]pyrido [4,3,2-de] quinazoline-10,13
(9H, 15H) -wD®AM4595H NVR (270MHz) S (DMSO-d6) 0.86 (t, j = PCI/EHR2/1BH) ,
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), 5.32 (s, 2H), 5.41 (s, 2H), 6.498&s, 5 1H), 7.01 (dd, j = 1.0, 7.4
Hz, 1H), 7.19 (s, 1H), 7.48 (dd, j = 1.0, 8.6 Hz, 1H), 7.64 (dd, j = 7.4,
8.6 Hz, 1H) = V7.7Biz( &), 5:6 (ANB= (EQHmHNE) 430 (A F-£)1.3, Bockip 181)27.27 ($LEDAE3 i on
of (9S)-9-et \/ Yig X I

pyrano[ 3", 4'&% I3 1?1%5% @héég P“')f%]g%rﬁzdgwggt%)]?/ ul r%a(;‘?)l |12|e 10, 13(9
H, 15H) - di one Th| ) corrpound was prepared from - 9-amno-7-(2-

hydr oxyet hy|(Bii9$dPcathpt Ghiiduony220ethewy-41(8-rpeth Bfl tded 2Eranpl e 5. 23 and
2.“1”:3n %/wo e%@?\?/’f&a’a&’ei ﬁ%&é&fnzgd dl9 i%ﬁp}%@?’ﬁl@% 2204 L R8AKSiHe01 0,158, 18 RighP! €

(98)-9-acetoxy- -ethyl-1-(2 hydrox et -met hyl - 1H, 12H pyr ano
[3",4":6'37" ]indBIN Rn@7PMﬁZ)@(DM§P oaa M—S’ @Haeﬁ]H)qQﬁﬁéé,dHﬁéHmm

9H 15H) - di 7 9

(901570 ! Ay oA M SCRATL B0kl 1y 2 (b= g
5.23-5. 31 (rvH)3HR] ($1886, Mz(dd ;: 17, 8.6Hd7, 1) 7.62 K16 B=(7k, 86 Hz,ﬂH)@Mﬂ“z(Esi
7.07 (dd, | : 7.10 (s, 1 7.54-7.67 (m 2 20 M5 (ES
Mo 460 (k- ELF IS D (e 19 (m 28 e
(9S) - 9-et hyl - 9- hydr oxy- 1- (2- hydr oxyet hyl ) - 2- net hyl - 1H, 12H pyr ano
[3",4":6',7"]indolizino [ 1',2":6,5]pyrido [4,3,2-de] quinazoline-10,13
(9H, 15H)-di one 1H NWR (270MHz) S (DWBC>d6) 0.87 (t, j =7.3 Hz, 3H

1.74-1. 940 (M 2H) 280 (s, 3H), Gmxan@yeim 2H), 4.04-4.18 (m 2H),
5.25 (t, | = 5. 5.33 (s, 2H), 5.41 (s, 25 2H), 6.49 (s, 1H), 6.96

(dd, | = 1.0, 7 " 1
7.63 (dd, | = 7.6, ﬁz&‘*"%‘%‘m“fﬁ@ %gdi‘é@wng’é‘ﬁgi’%ﬂh i‘fﬂ%\‘l\%lbgﬁg%%sz i
PCT/ EPO2/ 1321)]yﬁano 8’9,4’Eﬁ’a]’rhhdaolihﬂﬁlm’érﬂipmddn 3¢% de]quinazoline-10,13(9H,15H)-dione
(9S)-9-ethyl -9-hydroxy-2-nethyl -1-pentyl -1H 12H pyrano

[3",4":6",7"]in I '998[4%111?1---
qui nazol i ne 10, | %ﬁ ndwas%reﬁsaxéi Boin ) §.a 0%43
methylbutyla mino)camptothecin 20-acetate of Reference Example 5.21 and triethyl
15 orthopropionate according to a manner analogous to those of Example 2.1 in two steps via

compound (a).

(a) (9S)-9-acetoxy-2,9-diethyl-1-(3-methylbutyl)-1H,12H-
pyrano[3”,4™:6’,7’]indolizino[1°,2’:6,5]pyrido[4,3,2-de]quinazoline-10,13(9H,15H)-dione

'"H NMR (270 MHz) § (CDCls) 0.96 (t, ] = 7.6 Hz, 3H), 1.05 (d, ] = 6.6 Hz, 6H), 1.40
20 (t,J=7.4Hz, 3H), 1.59-1.65 (m, 2H), 1.85-1.89 (m, 1H), 2.09-2.32 (m, 5H), 2.71 (¢, J =
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 (M +1).

(b) (9S)-2,9-diethyl-9-hydroxy-1-(3-methylbutyl)-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-dg) 0.87 (t, ] = 7.1 Hz, 3H), 1.01 (d, J = 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), 7.45 (d, ] = 7.9 Hz,
1H), 7.63 (d, ] = 7.9 Hz, 1H); MS (ES) m/z 487 (M'+1).

30



Thi s conmpound was prepared from (20S)- 9-am no-7-(pentyl am no) canpt ot hecin
5 20-acetate of Reference Exanple 5.14 and trinmethyl orthoacetate according
to a manrwpo o3ammbogous to those of Exanple 2.1 in two stepSTHPa2/cmpound
(a). (a) (9S)-9-acetoxy-9-ethyl-2-nethyl-I-pentyl-1H, 12H pyrano
[3",4":6",7"]i ndoI izino [ 1',2':6,5] pyridd7[-4, 3, 2-de] qui nazol i ne- 10, 13
(9H, 15H) -di one ' H NWR (270|\/Hz) S (CDC13) 0.94 (t, j =6.9 Hz, 3H), 0.97
(t, j = 7.3 Hz, 3H), 1.30- 10 1.56 ( mExample22%5-1.89 (m 2H), 2.05-2.35
(m 2H, 2.21 (s, 3H), 249(s 3H), 3.79-4.01 (m 2H), 5.24 (brs, 2H),

5.39 and 5. 66 , 9x B @ébxv-4l 1 14H)8Ks, 1
52271 (m (2|CI_|) lPrepﬂi%ugnH%9 e 1-9-hy x? efbil-13dhtyl A H)B21] H) .

S

(9S) - 9- et hyIPY@aJ?ﬂ[él’ré’)’(-?(ﬁh%é?lﬂW alft’ %)érﬁ wn%ﬁglfﬂﬁﬂﬁ%@ne—m 13(9H,15H)-dione
[3",4":6",7 ]indolizino [ 1',2":6,5]pyrido [4, 3, 2-de]
qui nazol i ne- 10, ﬂ&ﬁ&drﬂ@wnddm@eepaiaﬁ&nmmx)zzmp ®-0Bs7d6) 0.87 (t, j
= 7 3 Hz, 3

2 455 g)periltylan‘én@ CAp ptooqlﬁcm %d_%%etetts Pf R?%Bencesl}%pgg 522 @lf;gordlfﬁ?o a gnaHEI( m
(brs 2H) , @mﬁ@ 615Ht§,thédé)ofE§a1ﬁ9}eTZ pﬁt@vﬁlste};kﬁm&nﬁ:&uﬁd {a). = 2.3 Hz, 1H),
7.38-7. 49 % 62 (dt j 3.6 and 7.9 Hz, 1H); M (FAB) mz 473

(MH+1) .

(99)-2. 9- “a gfx’ﬂ@r%gs’ “?"%AH%EP’“}H%% [3",4":6 . 7'] indolizino
[ 1',2':6, 5]py|agm[al’b4’[ d’ B]lﬁdda]ncdm’i Nz ]pynido[13,218e] thazﬂhl)e-bﬂ,bﬁ@H,rﬁﬁi)sdione
corrpound was prepared from (20S)- 9-am no-7- (pentyl am no)carrpt ot hecin

fo a mnner . 25 BN BGGI0 \avk HsaRCh TR 8510, Pabls @ B0 BT Thb ung

(g) 4(6%1& 33)}1)92@@%{%}%duls(mgm3933@;]5/&:2:5&—,{:32,2[-1)@23@2}1),'5_38(d] 17.2
Zln . Il ; - Z e- )

(9H 15H) - di d%% ﬂﬁ fafe éf?kﬂ\ﬂré% 134)( %%éﬁaﬁ?%[ %23 %1191?’]7:'9%{@%%;%%%1,]&%@}38

(t, j =7 G(HZJ @H)Hz,lPE?MSKE@ﬁm([%lS‘lM*H?) 38 (t, j =7.3 Hz, 3H),

165193 (m , 2.21 (s, 3H), 30 2.71 (q, j = 7.3 Hz,

05 ba508D %@?é&@g, %X%éhyéﬁ&?{fme%wifefgg %?67.((}’3 j(d;, Y2y

7.4 Hz, 1H) ,pyfain]374%8,7inddliHino[T’,B:56,%]gekidof4;3, ZZdél]quhmdolﬁ16410;lt3(9H,—l)5;I-I)WO(1ES)
mz 529 (Mt+1). (b) (9S)-2,9-diethyl-9-hydroxy-I|-pentyl-1H, 12H

15 '"H NMR (270MHz) & (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, 2H), 6.47 (s, 1H), 7.15 (s,
1H),7.41 (d, ] = 8.7 Hz, 1H), 7.56 (d, ] = 8.7 Hz, 1H), 7.82 (s, 1H); MS (ES) m/z 473
(M*+1).

20 Example 2.26

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

This compound was prepared from (20S)- 9-amino-7-(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) (95)-9-acetoxy-9-ethyl-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

'H NMR (270 MHz) & (CDCls) 0.97 (t, ] = 7.6 Hz, 3H), 2.02-2.30 (m, 6H), 3.94-4.05
(m, 4H), 5.21 (s, 2H), 5.35 (d, ] = 17.2 Hz, 1H), 5.63 (d, ] = 17.2 Hz, 1H), 7.02-7.09 (m,
30 2H),7.44 (s, 1H), 7.50-7.65 (m, 2H); MS (ES) m/z 475 (M"+1).



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

qui nazol i ne-10, 13 (9H, 15H)-dione 5 1H NWMR (270MHz) S (DvsO- d6) 0.88 (t, f
= 7.3 Hz,wBHp/H049591 (t, f = 6.9 Hz, 3H), 1.19-1.29 (m 3IIECI/EPIB13216 48 (m
4H), 1.67-1.94 (m 4H), 2.68-2.82 (m 2H), 3.92 (br, 2H), 5.24-5.42 (m
2H) , 542(brs 2H) , 650(brs 1H) 69287 01 (m 1H), 7.19 (d, f = 1.3
Hz, 1H), 41-7.49 7.58-7.69 1H); OM5 (FAB) mz 487 (M++1).
10 Exanpl e(b) (38)-Drethy: almdé%XYoi (2-hYdr0XYe Yl) -1H,12H-

(57 40 6 o Gy ndRgang| v 285 RHdelLl S QUhANne 10.13(H 15H) diape

(9H, 15H) - d| one, This conpound was prepared from (20S)-

9- ami no- 7- (peni@MﬁRrﬁ&Qﬁ&f@l@f@Mﬁﬂﬁ%)ﬂ?ﬁﬁ@da?éI“@f SHéJ‘hWbﬂu% (Ex aHD) 276. 14
and trimet r r 1.0go t hose of
Beaml o 2. 11 (5 SR SUREBE Ful R Slg G S AT 5 57, F AW I 6008
(99) - 9- acelldxy-@- (@dhly+ 110, periizy 1F- DIy 1 HLH,4Bddplys a0 FY, 18), 664 [@d] J =

i ndolizin ] 2-d inazol i ne-10, 13 (9H, 15H) - di one
1H NVR (2%%‘4%1?}% %%75%01@91\@@%9 gw W0 (T4 e 3,
1.28-1.57 (m 4H), 1.65-1.80 (m 2H) 1.86 (hext. J = 7.4 Hz, 2H),
2.03-2.36 (m 2H), 2.21 (s, 3H), 20 2.64 (t, f = 7.4 Hz, 2H), 3.96 (t, f =
7.9 Hz, 2H), 5.24 (brs, 2H), 5.39 and 5.66 (q, f = 17.2 Hz, 1H x 2), 7.10
s, 1H), 7.12 (dd, f = 1.2 and 7.4 HgzardpR 2.7. 52-7.61 (m 1H), 7.66 (t, f
4 Hz, 1H); MS (ES) mlz 543 (M++1). (b)

(
7.
508 2 O A s
0.
1.

15Hp - dpymro 32,'1”:6H71}hﬁohﬂﬁ6[\nljz)6 s]p@aws&ﬂﬁademlﬁﬁaz(ohneno 330OH15H)-dkkE.
91 (t, | = 7.4 Hz, 3H), 1.04 (t, f = 7.4 Hz, ,131149(m4H)
6

8-1.94 5.35 (b 2
5. 42 (s, 2I(—I)m gﬁé?lﬁg%@ﬁ%@p&éﬁgﬁﬁb&éﬁ? 94??3&07{7% = 4 § o T)H)
7.48 (d, fhysrgxyethylamin pl) camipt@bedin £0-atetate Df Refenchcd EztaIHp],e sna)andl\tﬁn(dﬂzg&) m z
501 (M++1 t f
(95)(9 et %f”ltmg gé{ %gg&ﬁg’gﬁ%r“g&?ﬁéﬁﬁ%&“ t‘%{"@(gﬁi‘aﬁ?ﬁf %ﬁ i‘&ara S 46 7 ]
i ndol i zi nOZO[mHOIQId @8)-5] pyrido [4,3,2-de] qui nazol ine-10,13 (9H, 15H) d| one
The preparation nmethod conprises of the followng two steps via conpound

(8). 5162)(af )-RaRERYX¥ht- L¢EhPAFHLRY] ety 1, 1@t yI - 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) & (CDCl5) 0.96 (t, ] = 7.6 Hz, 3H), 2.06-2.30 (m, 5H), 2.54 (s,
3H), 3.92-4.01 (m, 2H), 4.12-4.21 (m, 2H), 5.23-5.31 (m, 3H), 5.36 (d,] =17.0 Hz, 1H),
5.63 (d, ] = 17.0 Hz, 1H), 7.07 (dd, ] = 1.3, 7.3 Hz, 1H), 7.10 (s, 1H), 7.54-7.67 (m, 2H);
20 MS (ES) m/z 489 (M™+1).

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

'H NMR (270MHz) § (DMSO-dg) 0.87 (t, ] = 7.3 Hz, 3H), 1.74-1.94 (m, 2H), 2.80
(s, 3H), 3.68-3.82 (m, 2H), 4.04-4.18 (m, 2H), 5.25 (t, ] = 5.4 Hz, 1H), 5.33 (s, 2H), 5.41 (s,
25 2H), 6.49 (s, 1H), 6.96 (dd, ] = 1.0, 7.6 Hz, 1H), 7.19 (s, 1H), 7.45 (dd, ] = 1.0, 8.6 Hz, 1H),
7.63 (dd, J = 7.6, 8.6 Hz, 1H); MS (ES) m/z 447 (M*+1).



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

qui nazol i ne- 10, 13(9H, 15H)-di one To a sol uti on of

(20S) - 9- awDrF96pent yl am no) canpt ot heci n 20- acetate hydPothiPorixtes (1. 61 g
ng, 3.07 mmol) of Reference Exanple 5.14 in dry dichloronmethane (120 m)
cooled in an ice-bath were added acetoxyadetyl chloride (4.3 m) and to

dii sopropylethylamne (1.07 m) successively. After the addition, the

m xture was warnmed to room tenperatufzamplt %28 rred for overnight. Water
(50 mM) was added and the m xture was extracted with dichloronethane (100

m ). The dichl oronmep dcﬁ%(ﬁr (985 MRE _E%M%Mﬁq,_ eyefayat MySO4 and

concentrated under re ressure. e ‘obt res due was purlfled by
col utm chr omparangl ZphYy 6’(7e]m|®kzm<éi’l:%/16 Spwidal éﬁﬁe@(@ﬁ@mz@ml%lﬁ(gﬂxﬂé}ﬁ ene 15
product (1.72, 98% . 1H NMR (400 MHz) S (CDC13) 0.91 (t, | = 7.3 Hz, 3H),
0.97 (t, j = 7. dlvad é!ﬁfr&rﬁlz 9 imﬁ@—ﬂ Atyldthind t@%cn':l 30
(2t 5. 22 ghﬁzclt_)‘)l@n?ﬂ@wn iarepé:;) a (];ﬁty(l g)’d}amgo ,
2H), 5. o6 ( 30- agﬂyte of Qerfrtfe E]xamp g qr&ltrlmq)thyl grt@gaczeépte jaccor ng o q._Elangq:q)

r7rl ;3285575( anal %(;1% t&%selofﬁxﬁnﬂeQQ%@w@sﬂéﬁs vz&&mpzuﬁgfe@ 73 (m 2H); Ms (ES)

9S) - 9- et hyl rox H, 12H pyrano [3",4":6"' 7'
i(ndz)l i 7] noy[(ai@}x S 0’%%%‘8%%“@“9 %Bﬁnfgﬁﬁéé i ne- 1op>1/3 (9H[ 15H) - di one]
To a sol uti (prynmfo 3918)6 P edilizino] 2 m:sgqumu B;zLdaqeinaydhﬂe-nmﬁt(yﬁ-lsH)&ﬁbhe
pyrano [ 3",4":6" 7 i ndol i zi no pyrido [4, 3, 2-de]

o ezl L0, 10,14 Iélﬁbéi{mé 82@@5&539%&1 @9%&33}?%2@? t&oa%éﬂﬁ HE

m xture Y@s 1896l (b4, Q) PB54. é@r(m,@H)rp@mtssgﬁﬁaﬂwm (SASMEOUD @ m), 3.79-4.01
hydrochl ori ¢ aci d sof uti se to aci

reaction ni xmueHE)s %%(brﬁ,@{)gﬁ *9 ﬁ%‘éﬂﬁééq’ét—l M%Hﬁ’fﬁxlz)h?o Ztlzr(ﬁ’mlﬂ'151 7.08 (s,

t enper at ur e.jihe sPi YLe MBSV ES Pal£st sVt 1) di chl or omet hane (50 nl) and
t he dichl or orréi hane ;{yerm\/vas washed warl)ne dried over 30 MgSOH4 and

ted. T f t h
i ohi or omretRolaS) -ﬁﬁtﬂa@omo By Eheaoh b B oauo: (10, 65% . WO
03/ 045952 ng{»ﬂ%@?f 4’3@176 md&&uﬂdﬂlmsqﬁﬁﬂldm)z &) qivRedlitfe) 1001 RIH(I5H )i diene’ . 6
Hz, 3H), 9 Hz, . 1.32- 45(m 4H), 1.74-1.90 (m 4H),

04 (M2, 4 &‘Ifw%dg@w@) %fﬁidsé Ho Bty 52 e Bt S5 oy 3
(s, 1.30 1.60 (m, 4H), 1.66-1.94 (m, 4H), 2.45 (d,] = 2.6 Hz, 3H), 3.93 (br, 2H), 5.23-5.44 (m,
2H), 5.41 (brs, 2H), 6.50 (brs, 1H), 6.89-7.00 (m, 1H), 7.19 (d, ] = 2.3 Hz, 1H), 7.38-7.49
(m, 1H), 7.62 (dt, ] = 3.6 and 7.9 Hz, 1H); MS (FAB) m/z 473 (M"+1).

20 Example 2.29

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

14 NMR (270MHz) & (CDCls) 0.93 (t, J = 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, ] = 17.2 Hz,



1H), 7.50 (dd, j = 1.0 and 8.6 Hz, 1H), 7.66 (dd, j = 7.3 and 8.6 Hz, 1H);
M5 (ES) mz 5 489(M++1). Exanple 3.2 Preparation of

(9S) - 9- etWpl03@43952dr oxy- 2- hydr oxynet hyl - |- (2-net hyl pr opy PCTEPB/1R6 pyr ano
[3",4":6"7"] indolizino [ 1'2':6,5] pyrido [4,3,2-de] quinazoline-10,13
(9H, 15H) -di one 10 This conpound was prep#0ed from (20S)- 9-ami no-7-(2

nmet hyl propyl am no) canpt ot heci n 20-acetate of Reference Exa

le 5.12
accor di ng t dFax 2herfs, Ehalddddd Jt=ol.0 ped é.431z BklanpPE7H1 {m; A %5%675@@@%:\7%%

conpound (a), ty
(9S)-9-acet oil;c}(gg&%%’elt%)i%rseg%;)/ﬁ%s %M -]l-(2 met hyl propyl ) -1H, 12H pyrano

3", 4":6' 7' dol ' 4,3,2-d | 10, 13
EQH 15H) - d| ]c(hg(n% @Iéh%%%@%@m? %%Eé%d 0.96 ?% qu 2a$04l nHze 3H),
1.05 (d, | y%;yzél” m@el&lnoéﬁm 6 1c?oéﬁ@-22d§%uﬁa o]ﬁié)lo ,3(8H, 1(5H) dbhe

17.2 HZ 5.66 and

6.4 Hz, 7. eblﬁlg%d( HMI-QS)&(D@@@@@) 0. ﬁﬁzt g%si 3(1%435): 0(9&& 9 39 Hz, 313!),

I(O grséng[ gt h34/'1'1%r P!?Eﬁxyﬁ? 1“3’1d QX YEEAMY 11-d7-1.81 MR 1Y), Bre8Py4D (k2593 Qbr, 2H),

1' 2" : 6, 5] py5-Heb.42 Qtn22Hé]5q4j?i s 8H) rfeS0 (bre 30+ 9501 dme AHD, 7419 ka=(123713124VHz)

S(DI\/ISOdG) 87 441749 1 . 2.07 (m
TH) 40 (ST TS R 75?7%1%%4@@@%%4@”%% 39 (s, 11y,
7.07 (d, J=.9Hz,1H) 7.21 (s, 1H), 7.54 (d, j = 8 1H), 7.69
(dd, j = 7.9 and 8.6 Hz, 1H; M (ES) mz 475 (I\/Hr+1) 25 V\D 03/ 045952
PCT/ EPO2/ 13216 -93 Exanple 3.3 Preparation of

(9S) - 9- eyl - 9- hydr oxy- 2- hydr oxynet hy|Exampl 2180 hyl| but yl ) - 1H, 12H pyrano
[3",4":6"7"] indolizino [ 1'2':6,5] pyrido [4,3,2-de] quinazoline-10, 13

9H, 15H) - di Th R 35
Eret hyl E?Jt y: gnmeno) ce%ggﬁgglpﬁf %facet a_?réﬁﬂ%rf,%ﬁziﬂ {r}ék Pé)%gﬁgﬂ‘q%ﬁ- (
accor di ng t pyaanai@ha&s’,Bhiatoigine]11,25: Gtﬁpmddﬁﬁacddgbmazqu— 10,13,(6Hs1t5éﬁsdlon¢a
conpound (a). (a)

(39,5 2cst by, mpepoe sl ol byt ot
(9H, 15H) - di c9eacetate of Reference Exampie ; lf g/nd trlmethyl orthobu e accordmg to a manner

15 analogous to those of Example 2.1 in two steps via compound (a).

(a) (9S)-9-acetoxy-9-ethyl-1-pentyl-2-propyl-1H,12H-
pyrano[3”,4”:6’,7’]indolizino[1°,2’:6,5]pyrido[4,3,2-de]quinazoline-10,13(9H,15H)-dione

'H NMR (270MHz) & (CDCls) 0.89-1.01 (m, 6H), 1.11 (t, ] = 7.4 Hz, 3H), 1.28-1.57
(m, 4H), 1.65-1.80 (m, 2H), 1.86 (hext. ] = 7.4 Hz, 2H), 2.03-2.36 (m, 2H), 2.21 (s, 3H),
20 2.64 (t,] = 7.4 Hz, 2H), 3.96 (t, ] = 7.9 Hz, 2H), 5.24 (brs, 2H), 5.39 and 5.66 (q, ] = 17.2
Hz, 1Hx 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) (95)-9-ethyl-9-hydroxy-1-pentyl-2-propyl-1H,12H-
pyrano[3”,4”:6’,7’]indolizino[1°,2’:6,5]pyrido[4,3,2-de] quinazoline-10,13(9H,15H)-dione

25 '"H NMR (270MHz) § (DMSO-ds) 0.88 (t, ] = 7.4 Hz, 3H), 0.91 (t, ] = 7.4 Hz, 3H),
1.04 (t,J = 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).



"H NWR (270 MHz) 8 (CDC13) 0.97 (t, j = 7.6 Hz, 3H, 1.04 (d, j = 6.6 Hz,
6H),1.68 10 (m ZFD, 1.86 (m 1H), 2.07-2.31 (m 2H), 2.22 (s, 3H), 2.24
(s, 3H), BOB4/0§1952 | 8.4 Hz, 2H), 5.03 (s, 2H), 5.28 (m PRHEPOD1R3% (d, | =
17.2 Hz, 1H), 5.66 (d j =17.2H, 1H), 7.13 (s, 1H), 7.18 (dd, j = 1.5 and
6.4 Hz, 1H), 7.64-7.72 (m 2H); M5 (ES) m% 573 (|v+++1) (b)

9S) - 9- et hyl - 9- hydr oxy- 2 hydroxyrret hyl -1 - (3-nethyl butyl)-1H, 12H pyrano
3",4":6'7'] indolizino [ 1'2 :6,5] pyrEWIP]&3§ 2-de] qui nazoline-10, 13

9H 15FD Q|one 15 "H NWR (270 MHz) 8 (DMBO-d6) 0.87 (t, j = 7.3 Hz, 3H),
.00 (d, j =5.9 Pi’é ar@tibn of SY.8- elhﬁ-b hydroRyP-hydr&Smidthyl2-pentfl- IIHI(ZH: j =

6 Hz, 2H), 5.41
d

(
[
i
gd '} = 1. opwiaol é’”l-@}_qlﬂ}iiﬁhzmioé 6Tl 2ot psegling- 1L QR H) ions,
(o5
[
(

Pr epar at i on e preparation method comprises of the following two steps via compound (a).
S) - 2-chl or onet hyl - 9- et hyl - 9- hydr oxy- 1| - (3- net hyl butyl ) - 1H, 12H pyrano

oH, 1'5,_;5 %I Lne@@?b' azc!e{b‘}xlg Jceg)xyﬁreﬁlgﬂ’-brétﬂﬁdl[.ﬁ If%? dab §{_1UI nazol i ne- 10, 13

hi s conpoun repare 9-am no-7-(3
net hyl but y| ayram|334565t sblinine(l’ Acks? amd@[f‘l mm@a@o@qmwﬁ, hfigne
chl oroacetyl 25 chloride according to a nanner anal ogous to those of
Example 3.1 in t’mpa sLefsn ¥f (QOS)C%H%@C} laﬁﬁ}lo)camftoﬂlecm 20-acetate

9S) - 9- acet hl t hyl - 3-neth t Hp
e L ALt ot AU L AR5

E gH 15|;|) 6d '60('190 nﬁ%&ﬁ@ i02AQcdMbith wird %&%Eet@xy%@et{ldt chldrld"e (1 3‘2}:12%nd3 H, 2H) 1.06
2.2 1J (s, 18 H)dusapwpyl(eﬂwlme (140%1]1)( %1ccez§1|yely g\fgey t](l@sa dy@rg 317!%)@9@512 (VoS veaed
EED” Es 0 i{) 1?%‘}2%1%95%%5 gé@ st(ﬁied for ﬁvérzng%t hWa’ceiL @O mﬁ R a(iged7 in7d§th\13 ?m%!ﬂzre
M5 (ES) m z x&a]sgax(ra,@tecl)vuh(dgglﬂoromethane (100 ml) The dlchloromethane la:yer was waniged Wlth
(9S) - 2- chl orpeet H?{éd K Q4%,na%g%%ﬂra{edgﬂd@ﬂé@&%%&shrel il %Btamiﬁﬁﬂé?adue

ui nazol | ne-10

H), 7.66(dd j =7.6 and 8.6 Hz, 1H); N5 (ES) mz 489 (Mr+l). 20 Exanple
9
3"

[3",4":6"7'] indolTzino

(9H. 15H) - di owes puBifiediby u(r@?dum og&;(hmwg@e mta(et/he)qan&—ﬁ/ 1 tpiglve:m;
101(d, .81-1.86 (m 5H), 404(m 2H), 4.68 (s, 2H),
5 41 lﬁmprgggggquﬁj% 7.06 (dd, j = 1.0 and 7. 6 Re, 1), 721 (5,
lH) 755(ddj—10and86Hz 1H), 7.69 (dd, j = 7.6 and 8.6 Hz, 1H):

M (ES) mz 507 ‘FANMB (400 MHz) & (CDCl) 0.91 (t, ] = 7.3 Hz, 31-1), 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 (,] =
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, ] = 2.0 and 6.6 Hz, 1H), 7.63-7.73 (m, 2H); MS (ES) m/z
20 573(M'+1).

(b) (98)-9-ethyl-9-hydroxy-2-hydroxymethyl-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

To a solution of (9S)-9-acetoxy-2-acetoxymethyl-9-ethyl-1-pentyl-1H,12H-
pyrano([3”,4”:6°7’]indolizino[1°2’:6,5] pyrido[4,3,2-de] quinazoline-10,13(9H,15H)-dione
25 (34 mg, 0.059 mmol) in methanol (3 ml) cooled in an ice-bath was added anhydrous
hydrazine (100 pl) and the mixture was stirred for 2 hr. at room temperature. Aqueous 1 N
hydrochloric acid solution (5 ml) was added dropwise to acidify the reaction mixture, and
the mixture was stirred for 1 hr. at room temperature. The mixture was extracted with
dichloromethane (50 ml) and the dichloromethane layer was washed with brine, dried over
30 MgSO; and evaporated. The residue was purified by column chromatography
(dichloromethane/methanol = 25/1) to give pure product (19 mg, 65%).



10 Exanple 4 Preparation of

(9S) - 2- am nonet hyl - 9- et hyl - 9- hydr oxy-| - pentyl - 1H, 12H pyrano [3",4": 6" 7]

i ndol i zi w0O[0304252 6, 5] pyrido [4,3,2-de] quinazoline-10, 12CrAHpLEA6 di one
trifluoroacetic acid The preparation nmethod conprises of the foll ow ng
three steps via conpounds (a) and (b). 159% a)

(9S) - 9-acet oxy 2- (t-but oxycar bonyl am no) net hyl - 9-et hyl - 1-pentyl -1H, 12H
pyrano [3",4": 6''H NMR &80 MHzpd [DMSD-16, 637 [y + d6 K 337)20.8et, ] = 6.9 Hz, 3H),

auioazol et S IS0 Tr H0 P AR5 01 S 0APE 335 sy

mg, 0.1 nmols4ofs, Baf,sraned £3.8HY, eH5, 6130 (sn1H),y.03i (d4) Jox @endareHz{ ¥ nT 20sr e

G mot hyl am i oA (L0 aR) s Bt SRIREarA B eRe o atts B8R M oa

to refluxs f48o(MB+hy.. in an oil bath. After cooling to roomtenperature, 1IN
aqueous hydrochloric acid (2 m) was added to the reaction m xture and
extracted with dichloronethane (20 m ). The dichloromethane | ayer was
washed with brine, dried over MgSO and concentrated under reduced
pressure. The obtaining residue was pur| fi Edzﬁ@% col um chr omat ogr aphy to
give 25 pure product (56 ng, 89% . 'H NNRP MHz) S (CDC13) 0.93 (t, | =
6.9 Hz, 3H), 0.97 (t, j = 7.6 Hz, 3H), 1.35- 150(m 4H), 1.51 (s, 9H),

% H§S8 411 gg E?P&b&sanagb@(%)@e&m&-&lyﬁ]mx? I-Bs(ﬁanéthylptop?l) B192Hz,

5 65 (d, | =Priemolg ’thfﬁkgz@%[l(%@mwﬁ 43, %35-1(1 az‘}hnﬁ-ﬁo ﬁaﬁ@%ﬁ@%
1H, 7.20 (s, 1H, 7.60-7.71 (m 30 2H); M5 (ES) mz 630 (M++1). WO

03/ 0459520 PCT/ EFﬁﬁﬁ dsﬂﬁp@und@ﬁs Krepared from (20S)- 9 -amino-7-(2-

(9S)-2-(t-buto t hyl,-.9- e r 1
byrano | 3, AooSHER PSR Sl B ontd s Mk TS oot 1%
qui nazol i ne-rh&nried apsbigditsHp -thivse oé Exaopla 3slahutviostepoiia compound (a).

(9S) - 9- acet oxy- 2- (t - but oxycar bonyl am no) net hyl - 9-et hyl -| - pentyl -

aut navol 1 ne ® ¥ Phesfnddpd W@@%‘ém}l‘%(%gb@%ﬂwgﬁl%? Snol (2 )
cooled in arpylrw[ﬁatlh&ﬂdsnd(ﬂddmﬂl arﬂﬁh’r}’vds [43s3rdejuinazobioed 1), 13(AH.1 5d)-dioveur e

was stirred for 1 hr. at room tenperature. Concentrated hydrochloric acid

solution (0.3 m1 t t uf e ob hng

in an i ceg bat h, gln %%gpq ngxgs P?Pr(t]g forﬁi‘Z %}ﬁ? 1’1}5x¢d f 6\@ }tIQ 6@% bb?
(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, ] = 17.2 Hz, 1H), 5.66 (d, ] = 17.2H, 1H), 7.14 (s, 1H), 7.22 (dd, ] = 2.1

and 6.4 Hz, 1H), 7.67-7.75 (m, 2H); MS (ES) m/z 559 (M*+1).

(b) (9S)-9-ethyl-9-hydroxy-2-hydroxymethyl-1-(2-methylpropyl)-1H,12H-
20 pyrano[3”,4”:6°7’]indolizino[1°2’:6,5]pyrido[4,3,2-de]quinazoline-10,13(9H,15H)-dione

'H NMR (270 MHz) 8 (DMSO-dg) 0.87 (t, ] = 7.1 Hz, 3H), 0.94 (m, 6H), 1.84 (m,
2H), 2.07 (m, 1H), 4.40 (m, 2H), 5.41 (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 = 7.9 and 8.6 Hz, 1H);
MS (ES) m/z 475 (M"+1).

25



tenperature. The m xture was concentrated under reduced pressure. The

resi due was 1o purified by colum chromatography (dichl oronet hane/ net hanol
= 25/ 1) twogBMe9Ipure product (33 ng, 63% . 1H NVR (400 MPREX/EB0Z/CREL3) 0. 93
(t, j =7.3 H, 3H, 1.00 (t, j =7.3 Hz, 3H), 1.35- 1.50 (m 4H), 1.54 (s,
9H), 1.66-1.90 (m 2H), 3.75 (m 2H), 3. 969Qbrs 1H), 4.27 (brd, 2H), 5.14
(s, 2H, 5.27 (d, j =16.2 Hz, 1H), 5.70 (d = 16.2 Hz, 1H), 5.97 (s,

1H), 7.09 (d, j = 15 7.3 Hz, 1FD 7. 47EF§HE> 3 7.56-7.66 (m 2H); M (ES)
mz 588(Mt+l). (c) (9S)-2-am nonet hyl -9-et hyl - 9- hydr oxy- 1| -pentyl - 1H, 12H
pyrano [3", 4" :I&e arhtlbﬂildﬁ{Q.SZ@%{Il—th?dmﬁy&}hyﬁ!@tyd&tbﬂ B(ﬂnﬂaiylbutyl) 1H,12H-

(99 2.1 ”Sutl%%& 8157 dndatsnersie SpuRnglicsh nSlahiapoline-10,LHOA LSH diope 20

pyrano[ 3",4":6" 7' ]|ndoI|2|no[1 2' :6,5]pyrido[4,3,2-de] quinazoline-
10, 13(9H, 15H) di ‘This co@@@un@waﬂpﬁ@&emﬁm) (208% Sdiams‘srm-Vf(d— in trifluoroacetic

d (1 n t f 1 . at t Th
2ol ut | on dasTeRRuEH T RREE Bt et Bl TRMA PEAGP IR 9 £ei e
was puri fi edmaynéremalogeuptoathese@f Eximplel 3ulin todorstepa vizgioapiopntddalpbt ain - pure
product (27 ng, 80% . 25 1H NWR (400 MHz) S (DMBO-d6) 0.87 (t, j = 7.3 Hz,

(m 2,4 2P IS m%aa?“eé%@%%ﬁ%wlbﬁgfﬁﬂ T
(d, | = 7.6 Hzramlﬂaj 476, Dlindelizingf) ’2":,556r(dw[4,p Me&q@n&u)hngﬂp,lswlmsl({ddmr}e =
7.6 and 8.3 Hz, 1H), 7.97 (brs, 3H); NB (ES) mz 488(M++l). 30 WO 03/ 045952

PCT/ EP02/ 13216 r
(99)-5- et hyl - o- nyaNOTs (Pt P ERRITADLLd 7 51 L (] 7 s 6D, 168
[3",4":6'107" {mj2idp1issi(ng 1H)12.022:36 (En], 2Hw2 2(s[ 31H)3 2224de] 3Hi)1B18aZ 0 i=réet Ha, 13

(9 151 - of ohe) e/ PRSPATALOBsI=L 00 SO ST 568512 LA ] Y34 °P

vi a conpound

(9S) - 9- acet o), F- k8t (dyll }Hmezmd)d 4 Przf YHIY, 716ar O7eR(rhydH) MSLQHS) py/e 878 (M +1).
[3",4":6",7"] indolizino 1',2':6,5]pyrido [4,3,2-de] quinazoline-10, 13

(ot 1510 o 9§>2&§”1Y"98®?§&§4% Py R AT 20 e pended

in (CF3CO ZOPXlﬁﬁoﬁﬁl”)‘l”zﬁﬁi indolizima] 1°2°:6,5]pyrido[4,3,2-de]quinazoline-10,13(9H,15H)-dione

15 'H NMR (270 MHz) § (DMSO-ds) 0.87 (t,] = 7.3 Hz, 3H), 1.00 (d, ] = 5.9 Hz, 6H),
1.73-1.87 (m, 5H), 4.09 (m, 2H), 4.42 (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, J = 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).

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

'H NMR (270 MHz) 8 (CDCls) 0.96 (t, ] = 7.4 Hz, 3H), 1.06 (d, ] = 6.6 Hz, 6H), 1.67
30 (m,2H), 1.89 (m, 1H), 2.06-2.63 (m, 2H), 2.21 (s, 3H), 4.07 (m, 2H), 4.44 (s, 2H), 5.27 (s,



for 3.5 h. After the m xture was concentrated under reduced pressure, the
resi due was to suspended in aqueous 50%v/v) EtOH solution (50 m) and
stirred uwoes/os®fi uxing for 30 mn. After being cool ed t®CTaEMm2/13216
tenperature, the m xture was concentrated under reduced pressure. The
resi due was purified by coI um chronmat ogr-#hy on silica gel

(di chl ronmet hane/ acetone = 7/1) to give purerroduct (109 ég} 1H NWVR
(400MHz) 8 (A&EDCIY (@,19-2112HZ} 1H),5.66 (dz] = 3HRH, 0HOF - 1G (s, }H>;77174d 2P)pand

5195 (br, 2 R IEREP A AENS S RN O S50 and s 5 (6
(:Eé)7 ' fﬂ |Z_|Z 564{;& (ﬂﬁi—g)chl?ng}ne(thyl—%g&yl- 9-hy oxy-l (3-methyilbutyl) 71H61821-¥- 79 (m 2H): M
Egs) 49 Et h);lliy?%d%ﬁ grﬁg*]%l%n&aﬁbtﬁz’tqs fplyﬂ g@ﬁi tly]lzquirlaza&ké PY,1 $(981,15H)-dione

qui nazol i ne- 10, 13(9H 15H2) di_one 0C Zstl rred sol utl OI[]IzOéfH
(9S) - 9- ac®t oxy- SHAMR W@MSpriif)lotﬁgr(ér}ﬁ PréfHLzg B A0 00 B 3-9 )

[3",4":6", T'qgi. [

de] qui nazol i ne Eg@ ﬂg 1 %l(ntli ?§6§¥%®%1 éBﬁH 65%0 s’ 1%7 Ong 5
added anhydnddss Hy Vﬂé ((,OHZ975$ dd ] e0.0varod §.6 Hag 16, 70 (dlg, Is=F|7r6r8®d8aQ
room t enper f xture was acidified with 10% HC

sol ution in%aﬁ)a@@(sgs 5,~:Ot7|t(!rr[vr[}e room 25 tenperature for 2 h. The

m xture was filtered and washed W|th CH2C12. After the conbined filtrate
and washi ngs were concentrated under reduced pressure, the residue was
suspended in CH2C12 (30 m ). The mxture was filtered and washed with
CH2C12. Ihe conbined filtrate and wasiExagplewere concentrated under reduced
pressure. The residue was purified by columm chronat ography on sil i ca gel

di chl or onet hane/

(76%. WO 03/ 045055 BAE “005/(6 %/2%83’9 %84%&} %W%?H%’?gi’?%gﬂé 0.87
(2t, J = 7.2pHanoBA4X:625 ]mdol&ﬁuﬂ[l’&%,@ﬂpyﬂﬂdﬂﬁ Zﬁ%nmaﬂﬁné{hO,léE@H,ISHB@(meOB
(m 2H), 5.33 (br, 2H), 5.42 (s, 2H %t? 7.19-7.28 (m 1H),
7.23 (s, 1H), 7.65-7.81 (m 2H); Mstf‘@%?“}%‘ (|v|++1) 5 Exanpl e 6

Pr epar ati on of

(9353 2- (di mefthepreparation me&mﬁfpn@rﬁmf@&wfoﬂomﬁbtqueps vpybmpepndsia) apg fno
[3",4":6",7" ]indolizino [ 1',2":6,5]pyrido [4, 3, 2-de]

qui nazol ine-(AN(sER6Hdetbhyll- itenexycBERFIEMIRY) idyl-9-ethyl-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

=y

To a solution of (95)-9-amino-7-(pentylamino)camptothecin 20-acetate
hydrochloride (53 mg 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) 6 (CDCls) 0.93 (t, ] = 6.9 Hz, 3H), 0.97 (t,J = 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,J =
6.9 Hz, 2H), 4.33 (d, ] = 4.3 Hz, 2H), 5.27 (s, 2H), 5.38 (d, ] = 17.2 Hz, 1H), 5.65 (d, ] =
17.2 Hz, 1H), 5.98 (brs, 1H), 7.18 (dd, ] = 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).



The preparation nmethod conprises of the followng two steps via conpound
(a). 10 (a)

(9S) - 9- acwD®sY4@51 di net hyl am no) - 9- et hyl -1 - (2- met hyl pr opyPCTHERIAPIA1OYr ano
[3",4":6",7" ]indolizino [ 1',2":6,5]pyrido [4,3,2-de] quinazoline-10,13
(9H, 15H) - di one (20S) - 9- ami no- 7- ( 2- met hyl-#5%py! ami no) canpt ot heci n

20- acet at e h{drochl oride 0.02 mmol ) of Reference Exanpl e 5. 12 was
suspended i éi(%5)&@W@@Wﬁ@angﬂ(mo)me}lhﬂ%ﬁh&'b%hé@mm']aHeIiW]er%

N, N-di i sopr By bl &Qﬁ};ﬁ -

chl ori de (288%&;3 % gmgT‘g"%Q Ll Qdﬁé%gg}g%%efis]?\e/e y an %%gl?n@ﬁ]t%? \C}l/act)éle
stirred for 1 hr. in an i bat h and med to, ro mterrpera re, then
stirred at roomjfcé%rf%‘r‘%‘?lh?&%} -gracgtogg-(t %HB”W@&E?‘P HHmEHY '&Eﬁh)bﬂa]?%‘ﬁyl'

into ice-watgy 121@%%[5’61@* @'d mdbnzmslm@%@r]p,rfmdmsq delggeinasdael ¢ | ayer was
washed with brine, ‘dried ove A4 and._ évapor af )nder reduce
G5} (?n‘ﬁi

pressur e. 5 TH®, #@dég)ﬂb@% Gﬁédng«&@fiﬁmmpli) &S X9OkH B ﬁ%t“iﬁ%?aélb?@s

T I N N

% gl Hg m 1 Wtemp?rai&e&%&eﬁﬁgteigiydr&}ﬂzﬁc gslil 758]Id)10n20 B4ml() syas aded di'oﬁﬁhs(e d) the =
1H, 7. 06 ( or&act]m—“(“fh&e %@ Cf"%“@ “"Tﬁﬁ‘b ath, i‘lf?ihse m‘i‘ﬁﬂﬁ wag St%‘r%it%f dpr- ?t o',

aR/IC: ? 6 Hz, téidperature./THd@ixtiiresvaé.conc@neattdinkdes relithped PrBssGESThat&icdi@Gvas

+

(95) 2 (fap e ified by rglen e‘arﬁmatwmr<éls§ﬂqr°@2ﬂwaﬁfﬁ%%my-| PIP BHG RS ano
[3",4":6", 7'drol&lqb3 #ighezds).l' , 2' : 6, 5] pyrido [4, 3, 2-de] quinazoline-10,13
(9H 15H) d| one hydrochloride 30 To a solution of

139 e, Bl b e B 2

03/ 045952 qué(fﬁﬁ%}iﬁ%%@ és,@?ﬁ i@@—h%QH; éﬁj?s 95 Igﬁezttéﬁ 3796”(Brs, QH@Zﬁzmmﬁ)zﬂ)n

met hanol (2 ni i'oxane an ice-

e ot Pyt B, G {105 e THna 8 o i 5T DA 2RO deur
and stirned £ 98,3115, 744 189, 7158-78% (AANE); WA E8YHpLsgh(@PwiIge to acidify

the reaction mxture and the m xture vvas stlrred at roomtenperature for 2

h. After 5 ¢ trated u §Sur bt ai ni ng resi due was
purified by @2&33 ggﬁcgo?tﬁgﬁ&gﬁ Pt ﬁ”gff}h]&?’?a\gf er/ methanol = 1/0 -
1/2) to qgi VEpy&hh@o[BP 2eeet] i doli2inB)1°2865 Pyrido[4,3,2-de] quinazoline-10,13(9H, 15H)-dione

trifluoroacetic acid

(9S)-2-(t-Butoxycarbonylamino)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 hr. 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-dg) 0.87 (t, ] = 7.3 Hz, 3H), 0.92 (t, ] = 6.6 Hz, 3H),
1.34-1.44 (m, 4H), 1.74-1.90 (m, 4H), 3.89 (m, 2H), 4.23 (s, 2H), 5.39 (s, 2H), 5.42 (s, 2H),
6.51 (brs, 1H), 7.08 (d, J = 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



as a yellow powder. "H NVMR (270 MHz) S (DVM5O-d6) 0.75 (m 6H), 0.88 (t, j =
7.3 Hz, 3H), 1.79-1.90 (m 3H), 2.92 (s, 6H), 3.83 (m 2H), 5.11 (brs,
2H), 5.42w093/083952 6.50 (brs, 1H), 6.94 (d, j = 10 7.6 HepCTHHP2/132123 (s,
1H), 7.41 (d, j = 8.3 Hz, 1H), 7.63 (dd, j = 7.6 and 8.3 Hz, 1H; M5 (ES)
mz 488 (M++1). Exanple 7.1 Preparation of9-

(9S) -9-et hyl -9-hydroxy-1-(3-net hyl butyl 2(3 -t hi oxo-1H, 12H 15
pyrano[3",4":6',7"']indolizino[1l,62 :6, "}Wmﬁ [ 4, 3, 2-de] qui nazol i ne- 10, 13(9
H, 15H) - di one The preparation nethod conprises of the follow ng two steps
via conpound (a) Pré;aa):atlon of (9S) 9eth 1-9-h dro -1-pentyl-2-trifluoromethyl-1H,12H-

(592 aee ot oyl o Gl T R e

gui nazol i ne- 10 13( 9H, 15H) di one

(20S) - 9- am ﬁ&}e‘;’)rq&mtmrnyﬂeﬂmﬂ)cbamrises)mfah@fodibwmgtwo%pawéica)t@dmyxdr(@);hI oride
(378 20 ng, 0.67 mmol) of Reference Exanple 5. 21 was suspended in dry

di chl or ongt hanes gﬁﬂmgé&)%%ﬁgdr béﬂa?f?ﬂﬂhﬁ&% D833 |, 1.91 mol),

4- (di met hyl am no yri -th| ocarbogﬁm
di i ni dazol e pyrBw[3md :&,7kn o[\We? ®,dpyridp| 4§u?cde]ﬂ9inﬂé01§ﬂ¢alwl?((ﬁﬂ, tdipne

was stirred at 50Cfor 6 hr. The reaction m xture was quenched with

aqueous NHACL sgjzog)tmnﬁﬁé 7etlehBldrii oahiptotihe h QOB ReHy™rochiider (388G
| ayer was washed with brine, dried over MgS™4, . and evacﬁrat ed E der reduced

pressure. e Mol RIRGencefsamplad bives ﬁ”éHeré’b
(di chl or onetghanehagfLOMe mxxtu@@évla c&xﬁeﬂké&@d hﬁ@er%@@éﬁgr&&%ﬂ the ?Qlduzgwao as a

yel | ow powder. 'H NWR (400 E& , 12005 (!,1 3H),
1.05 (d 1¢ sugpendedin a%tr:yus 59" yiv) @H(W.lutm (50 znl sn@stmectml eZFﬁﬂUXP"lfQT pa,

3H), 4.69 ( ’Hnnzkl?ter lgbnélléc&o?ed t%%onﬁ@n?eﬁ@ur@sthe %@dur@wgﬁc&&enéd&d u§d§8 ( d, ]
= 7.2 Hz 7.2 and

1H), 12.2 (tseélce H;essws Iegpsidne wespuri co webmm%gg'zplecqn Eb@zelszle
-99 (b) (9S)(dﬁpﬁsﬂg%{haae/ax&w&é7h)(t§§{v@§n¥éd%ﬂé%mwaaégg%sf%b oxo-1H, 12H pyrano

[3", l'1z1ino ui nazol i ne- 10, 13
(9H 15H) di one a sol ution of
(9S) - 9- acet oxy- éHéﬂm (mowz}&mtpca@mz)c@(amﬂmﬁwoo 9t D7 wz,a%ara 1.30-

3",4":6';7 0,13
EQH, 15H) B dlloslr(l)e(hgq?igl fﬁg_q is (%n f%l) ?2134]0(%{ Iz?_ﬁ’ano ?s éHﬁﬁ 9§]ﬁ%n§g}) ?%)%éne
(3 M) was @dﬁe{d,hnﬂﬁarﬁusmxz) 5.39 and565 (d,J=17.4 Hz, 1Hx2) 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 (9S)-9-acetoxy-9-ethyl-1-pentyl-2-
trifluoromethyl-1H,12H-pyrano[3”,4™:6°,7’]indolizino[1°,2’:6,5] pyrido[4,3,2~
de]quinazoline-10,13(9H,15H)-dione (105 mg, 0.18 mmol) in MeOH (15 ml) was added
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 silica gel (dichloromethane/methanol = 40/1-

30 20/1) to give pure product (74.0 mg, 76%).



hydrazine (250 |). The m xture was stirred at roomtenperature for 2 hr.
10% HO in nethanol was added dropwi se to acidify the reaction m xture and
the m xtuwe omassostirred at roomtenperature for 2 hr. Afper/EPoncend rated
under reduced pressure, the obtaining residue was partitioned between

di chl oromet hane and water. The organic | ayér was 10 concentrated under
reduced pressure. The residue was purified by colum chromatography

(di chl or omet han&8AMNMRABBOME S0 (DMSQ-@L)10.8% (Rtdi=ve.2tHr 3Brutle 137 m, 4Hphi ch

Ao ovapdral Sl e e e ean (B 2 Voot R Peathr (A0 e Hae

filtered an@mv\@Hm@maMsm-I) gaisey. &n(;hm)l,Msxlﬁ)myzsm (MFebuct (33.4 ng, 57%
as a yellow powder. 15 'H NWMR (400 MHz) S (DMSO-d6, 99.6C) 0.89 (t, j =

7.2Hz, 3H), 1.02 (d, j = 6.4 Hz, 6H), 1.75-1.90 (m 5H), 4.68 (m 2H),
5.35 (d, | = 16.0 Hz, 1H), 5.43 (d, | = 16.0 Hz 1H), 5.48 (s, 2H), 6.13
(brs, 1H), 6.96 (d, j = 8.0Hz, 1H), 7.27 (s 7.50 (d, j = 8.8 Hz,
1H), 7.64 (dd, j = 8.0 and 8.8 Hz, 1H) Examples (s 1H; Ms (ES) miz 491

(Mt+1). 20 Exanple 7.2 Preparation of (9S)-9-ethyl-9-hydroxy- |-phenethyl -
E 2!—% t2 hidoi<o- Illjebhﬂaﬁlli_n OIﬁY(%(’-S)JfIZD(cIiL:'lh'é;.thf}".laélﬁz‘mii2:I P—éth;d&ﬂ-i;};?drﬂﬁy—[l -(2Réthglpbdmyr 1A 2H-

y 9, £-0€ ul na A6 AU, 19, » 10 cO
From (209) - PRt 70 (bR Lt oy DB b2 e AL, e B o AT dhente o
Exanple 5.5 according to a 25 manner hpdretigggds to those of Exanple 7.1 in
two steps via conmpound (a). (a)

ndol i 210 (178 P%@Pea%a éwﬁ%aﬁré?%l% 2%%%%?%2 Sire bl %éﬁl?éﬁﬂ%% Ydi one |

1H NMR (400 MHz) S (CDC13, 99.6C) 0.99 (t, | .33 (m
2H), 2.%% (@) $94):9-8cedexy2-fdime larmr@)&eﬂmlrb (Z-sleﬂwlle@pk?) H P{Hg Hz, 1H),

R O e s e A g
1 E 567 ( M+l 4 P EPO2/ 132 00,
E9rS)s 9- Qhw 9( M%Sr)o%zémrmpﬁ Ylpropy 1{11%%65?16“%111‘5‘31‘2 asﬁrtstﬁiwl%“, &n.d%-?}?]

dol HEHIGO 2 @il
TP A e s i

3.19 (t, j and&o@lle{i in @tice- -batlg Z\T,Nﬂiuszﬁyqpykﬂg;dar(:me (R0 1, 06l 2enpl) apdjphosgend ( d,
J= 16 615 1m1r|1_1|21fn c?ﬂonde( (30 mg, 0.12 mmol) were added successively and the mixture was stirred
for 1 hr. in an ice-bath and warmed to room temperature then stirred at room temperature
for 1 day. The reaction mixture was poured into ice-water, and extracted with
dichloromethane. The organic layer was washed with brine, dried over MgSOy, and
evaporated under reduced pressure. The residue obtained was purified by column
20 chromatography (dichloromethane/acetone = 10/1) to give $30 (8.7 mg, 70 %) as a yellow

powder.

'H NMR (270 MHz) § (CDCl) 0.84 (m, 6H), 0.96 (t, ] = 7.4 Hz, 3H), 1.81 (m, 1H),
2.10-2.32 (m, 2H), 2.21 (s, 3H), 2.94 (s, 6H), 3.80 (d, ] = 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, ] = 7.6 and 8.6 Hz, 1H); MS (ES) m/z 530
(M™+1).

(b) (9S)—2-(dimethylarrﬁno)—9-éthyl—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
hydrochloride

30 To a solution of (9S)-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-



5 2H), 6.12 (brs, 1H), 6.99 (d, j = 7.6Hz, 1H), 7.25 (m 1H), 7.28 (s, 1lH)
7.33 (0, 2H, 7.40 (d, J = 8.0Hz, 1H), 7.52 (d, f = 8.4 Hz, 1H), 7.66 (dd,
j = 7.6 awo 0804595, 1H); M5 (ES) nmfz 525 (Mt+1l). Exanpl e PCTREPLD13216
Preparatlon of (98) 9- Et hyl - 9- hydroxy | - pent yl - 2(3FD t hi oxo- 1H, 12H pyr ano
[3",4":6",7 ' ]indolizino [ 1 2 6 5] pyri do%3 4, 3, de] qgui nazol i ne- 10, 13
(9H 15H) d| one This conpound epared from (

9- am no- 7- (p%%%KPHFﬁSﬁB)@a%%Z w&@ 523 @mﬁb@trae@awl (?eélpléaéq‘laéé @mﬁ%m@ 14

accordi ng to ¢ nn t i a
conpound (a). %ET§§ Qﬁﬁg& ed% d%ﬁ (ha§XgK?¥ﬁgzg§ﬁ)- TR 6X6- %Eﬁ?%L
pyrano I[ 3", 4{0 rﬁom?teiﬂpl@thuhneand@tl{red fqr2 hr61(5’/}) BYCliit andthardl Erad aided dropw'lse to
qui nazol i ne-

"H NVR 270NPE 0 92
7.0 Hz, 3H),? élgth%treac o I(r)qr1§1d t‘gﬁfnmilr yas %HE% a?ﬁé Iﬁl—ﬁm Tag%e gSh (}mter
2H), 2.05s52. &ﬁlcérﬁttatad‘hndéi' r8c31c(e& predtire, tBe 8BtathiDDrebidue W) pudfidBby ﬁv&@ec( phase

1H), 5.29-5. H x,2 2
o 19 SCopisE pomhitegiapgy §%t?§@§3fﬁ& - ézbze %e%?sp(ﬁslu%ita 2 H(ao?? o)

(9S)-9-Et hylas&-}}@udw Wder.pent yl - 2( 3H) - t hi oxo- 1H, 12H pyrano [ 3",

|ndoI|Z| no [ 1',2":6,5] pyrido [4,3,2-de] quinazoline-10,13 (9H 15H) d| one

N (400E) 5 R A S DARG S b o 54 Y s B b9

573 23 Hg d, j —(xﬁ@@ b (éUéH%53 ¥3 ga],zﬁ) 4411((Brs62ﬂ#) 15@ 02}@61503(159& 18), %794((‘3;IJ= =

1H), 12. 110(b?§H21H)i 7|\&§ ﬁké}MﬁidAIgaSéMniﬁ) 7(/@ 6&57965@ ﬁzpw) M&le
-101 Exanpl e(g#) %/qupmmi)on of

(9S) - 9-et hyl -9- hydr oxy-1-("3- nethylbutyl) 2-met hyl t hi o- 1H, 12H pyrano
[3",4":6",7 ]indolizino [ 1',2" :6,5]pyrido [4,3,2-de] quinazoline-10, 13
(9H,15H)-dione The preparation nmet hod conprises of the foll ow ng two steps
via conpound (a). 5 (a)
(98)-9-acetoxy-9-ethy|-|-(3-nethy|butyEXmﬁphﬁmhylthio-lH,12H pyrano
[3",4":6",7 ]indolizino [ 1',2" :6,5]pyrido [4,3,2-de] quinazoline-10, 13
(9H, 15H) - di one pre aratlon of 9S)- 9-eth?1— -h oxy—l (g meth Ibutyl)-2(3H)-thioxo-1H,12H-

(9S) - 9Acetoxy9 y- -(3-meth Ibu%/ i 0X0-1H, 12H r'ano
[3",4":6'157 wranel[é i 16n6]lpdgzhz120 1524, Wndq% ,Zrds | quinpsplineril .43 @H, hzH - diong
(9H 15FD di one

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

(a) (9S)-9-acetoxy-9-ethyl-1-(3-methylbutyl)-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

(20S)-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
mi). 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 MgSOy, and evaporated under reduced pressure.
The residue obtained was purified by column chromatography (dichloromethane/acetone

= 20/1) to give the product (257.5 mg, 72 %) as a yellow powder.

"H NMR (400 MHz) 8 (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).



(190 ng, 0.36 mmol ) of Example 7.1 (a) was dissolved in dry dichl oronethane
(10 M) in a 10 seal ed tube. N, N-diisopropyl ethylamne (124 pl, 0.71 mol),
and met hywoioedizds2 (222 |, 3.57 mol) were added successi PeMEPaN®B21bhe
m xture was stirred at 50C for 2 hr. After concentrated under reduced
pressure, the residue obtai ned was puriff@ﬁ'by colunn chronatography

(di chl or onet hane/ acet one = 20/ 1) to Ive the g{ro (I_}184 , 94 %9 as a
yel | ow powdéb) (93)59@1&111?11119@13(62979’171@?11 zlbmfl )33(38) 20774 g, 3H) 1. 06

d, | 6.6 %, 0
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M+1 e, Hifin&1¢] 286 §plyrid SH4tBs2-dy ] duikiay bline2 1 04&3 (9%, 1 TH o eibe 12H
pyrene (37 308 wﬁ% s DA . L b sty

9S) - 9- acet
(3 4 g ¢ 7R eadg s iy i LI WAt a’tﬁ“’%%%*aﬁ%é“aﬁ?ﬁzg?{ B, 13
(9H, 15H) - di enthanpl@adaddyd cmomsmc)dlfynhmmmlxtgrmn)d the chigtuge wapstared (2
o ames SRR PRttt A BRoN Al TP LA RS ) it
aci di fy theréthrtwag lpamudmdbea\mdn divhlorortetirage amd water . Thedrgatic lammwas

t t f t d th

obt o i nf © FeSienfeter s ot R R o e e o B AR REEEN it or . The
organic | ayehrdt\MogtﬁpE)e@hf}ﬂxbmﬁhdﬂhdﬁlméthdnmiedsmlesl@tﬂr)elEo give¢he @sildpmdrat

P o ST B SRR LGS O RS sl et

EC;IJ-/Z E(Pg 2/ 13% atﬂ:fﬁZunddr N\dﬁcédzﬁﬂzsMrk?,)th@re(snﬁlhiﬁg)pd&)plﬂtéﬂadﬁltemd andrwashketz withH) |
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5.41 (br : :gm%‘t%‘i‘ﬂ(tﬁ giye ﬂiﬂrBf"dB“ég3 %‘d‘aﬁ %?% as 15’@10&%60 ( " ;Do

(s, 1H), 7.47 (dd, j = 1.0 and 8.4 Hz, 1H), 7.65 (dd, | :76and '8.4 H,
1H); VB (£5) n ZH306R( (Mo MEZ)D EXASD-&, 89.8°C) 0.89 (t, ] = 7.2Hz, 3H), 1.02 (d, ] = 6.4

Hz, 6H), 1.75-1.90 (m, 5H), 4.68 (m, 2H), 5.35 (d, ] = 16.0 Hz, 1H), 5.43 (d,] = 16.0 Hz,
1H), 5.48 (s, 2H), 6.13 (brs, 1H), 6.96 (d, ] = 8.0Hz, 1H), 7.27 (s, 1H), 7.50 (d, ] = 8.8 Hz,
1H), 7.64 (dd, J = 8.0 and 8.8 Hz, 1H), 12.24 (s, 1H); MS (ES) m/z 491 (M'+1).

20 Example 7.2

Preparation of (9S)-9-ethyl-9-hydroxy-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

This compound was prepared from (20S)- 9-amino-7-
(phenethylamino)camptothecin 20-acetate of Reference Example 5.5 according to a

25 manner analogous to those of Example 7.1 in two steps via compound (a).

(a) (9S)-9-acetoxy-9-ethyl-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) § (CDCls, 99.6°C) 0.99 (t, J = 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, ] = 17.8 Hz, 1H),
30 5.70(d,] = 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).



Preparati on of (9S)-9-ethyl-2-ethylthio-9-hydroxy-I-(3-nethylbutyl)-1H 12H
pyrano [3",4":6'7'] indolizino [ 1'2':6,5]pyrido [4,3,2-de]

qui nazol iwe-03045032 (9H, 15H) - di one Thi s conpound was prepalP€l/HPOM216
(9S)-9-acet oxy-9-et hyl -1-(3-net hyI butyl) 10 2(3H) t hi oxo- 1H, 12H pyrano
[3",4":6",7'] indolizino [ 1',2 65]pyr|ﬁ 0[ 3,2 de] quinazoline- 10, 13

Ergrl;'nerl 2:|)al o&b)dgg)cg ﬁ%’igﬁ'?(ﬁllm’éﬁ(ér?& (giilh ngglz'gi éfgogglngguhg ?a) (a)

9S)-9-aceto Wwle 3| |9, 2dtink2
ES )4 16" 7 ]ﬁ?’?%gra’leif’ nsoﬁlﬁl%ﬁgﬂlgg?s?gg@ g,‘g?? &gg{g}mqw nagdollf%(%%q?g)ldmne
(9H, 15H) di ope 15 1H NVR (270 Mdz K 0. 96 1(-It 1% it%

1.06 (d, j =& NMRLL0GMHZ) D PMBO-ds; 5. C7039 ) 34Hz43 h11897€51,@¥%3 B4t ]

1.86 (m 1H) 822}@§2 )3418%91 2?1'1%53%&81149166%!(9 1E8; 3224 CHI=4166“ Zﬁ{)“%%%
4.01 (m 2H),
1. 704 daH),jGE o 1BL.95 B 7 s, 1ED), 035 (. THH7 38,50 045 (B, B0 Yo

8.6 Hz, -] 20
(b) (99)- 9 of “Ejfl-s%()}(e{?ﬂ}f)'fﬁf’%z ESJ(h %g%—gz -@W( 66}@%“ but%%gég!{l‘ﬁlgﬁ}h@ QE%)“’/Z
[3",4":6' 7 ]52&16‘%’1|tl)n0 [ 1'2':6, 5]pyr|do [ 4,3, 2- de] qui nazol i ne- 10, 13

(9H. 15H)-di one 1H NMVR (270 MHz) 8 (DMBO-d6) 0.87 (t, j = 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,
i =7.3 H, 2H),4.01 (m 2H), 5.36 (s, 2H) 541(s, 2H), 6.50 (brs, 1H),

6.95 (d, j = 7.6 Hz, 1H), 7.20 (s, 1H) i;g = 8.6 Hz, 25 1H), 7.63
(dd, j = 7.6 and 8.6 Hz, 1H); M (ES) M9 M++1) . WO 03/ 045952

PCT/ EPO2/ 13216 -103 Exanple 9 Pre aratl on of

(9S) - 2- (bWt yl ani no)Prepazatiori 0f9(953r81’£1xx1 =3-hydromed inentt2¢$H)-thioxe-HH, I3H-ano

3",4":6',7 ’ 2 .
(9K, 15 - 41 oRERD ey i cRlizolf Aol 2 ﬂ@?oé%%&@?%ﬁ%ﬂ@?ﬂ%%&
foll owi ng three steps vi a ¢conpounds (a) and (b).

(9S) - 9- acet oxy- 9TBisKgMPPUPA Wak PraPRISdTAm I%IS%e?ﬂmlwﬁ@ﬁWlammEmWh%n

[3",4":6", 7 lOJaE@ﬂe'o%RQ@reﬁlcé Exa?mp1§551]4 RYSTHHR tb 2 riartret £hal SRS Blds@6F 10, 13
(9H 15H) d| one To a solution

9S) - 9- acet oE{&aIQPIéVHyPtWO@'GPWW?HWWXa)Z net hyl t hi o- 1H, 12H pyrano
3",4":6',7"] indolizino [ 1',2':6,5] pyrido [4,3,2-de] quinazoline-10,13
9

i

H, 15H) -g@i o6 (99)-4- A3et6x7¢97etﬁ)y1013 éﬁf;»lL:)(391f) thiRBPIIg18H1 (a) in
chi oromet hane(l ¥l SO handl (0 s pyidol,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).

(
[
(
di

(b) (95)-9-Ethyl-9-hydroxy-1-pentyl-2(3H)-thioxo-1H,12H-
pyrano[3”,4”:6’,7’]indolizino[1’,2’:6,5] pyrido[4,3,2-de]quinazoline-10,13(9H,15H)-dione

'H NMR (400MHz) 8 (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 = 16.0 Hz, 1H
25 x2),5.44 (s, 2H), 6.00 (br, 1H), 6.97 (d,] = 7.6 Hz, 1H), 7.28 (s, 1H), 7.49 (d,] = 7.6 Hz,
1H), 7.63 (t,] = 7.6 Hz, 1H), 12.1 (brs, 1H); MS (FAB) m/z 491 (M'+1).



was added 0.25M OXONE in water (0.6 m). The m xture was stirred at room
tenperature for 6 hr. After concentrated under reduced pressure, the
obt ai ni ngwpasioei9e2 was puri fied by colum chromat ography PCT/EP02/13216

(di chl or onet hane/ acet one 5/1) to gl ve the product (6.4 rrg, 46 % as a

yel | ow powder. 15 1H NNR(270 VHz) (CDdDé) 0.98 (t, j .6 Hz, 3H), 1.05
(d, J = 6.6 H, 6H), 1.71-1.92 (m 3 09231(m 2H) 2.22 (s, 3H),

3.09 (s, 3H), 3.77-4.36 (m 2H), 5.27 5.39 (d, | = 17.2 Hz, 1H),
5.66 (d, j = 17.2H, 1H), 7.11 (s, 1H), 730(m1H) 7.73 (m 2H); M5 (ES)

Mz 563 (Mr+1) Pre(;ia}ado‘ifaf@smeﬂw-lgrdf&bytykamemoglb&yetmmethylﬂm-m ,12H-
| - (3- rrethylbutyl daliz

[
1',2':6, 5] pmaaeg-’m »7cl€}‘g>b§w&§]o12| ﬁaélPlYéldi’é‘%éFr The oline 1073 HLLFFAIWE of
(98) 9- acet oxy- 9- et hyI 1- (3-net hyl but yl ) - 2- net hyI sul finyl-1H, 12H pyrano
[3",4": 6", 7Th¢ piepdaitionimethpd &bmﬁfiseﬁpﬁﬂhe[fglildvdngbao&ﬁﬁsﬂe]:ompbm(:al)j ne- 10, 13
(9H, 15H) -di one (6.4 ng, 0.01 mmol) in 1,4-dioxane (1.0 m) was added
n-butyl ani I t 100C for 5 hr,
y 3@ é»acer s %eraturemmgg iﬁ‘@ﬁyﬁﬁlb 203!

and t hen stl 25 After concentrated
under reducgyrapp @s”s‘ﬁ’ rﬁaﬂ’]lﬁ@hahpé] a0 PyelsliOﬂ@é»Zwﬂkﬁ;qlpaﬁoﬂmédoﬂﬁ(%ll Sihrdione
chr omat ogr aphy (di chl or onet hane/ acetone = 10/1) to give the product (5.4

, 83 9 1d. -91-1.06
ggH) . /21 Oai 29(9&) J R&tagmd%thyl-lttswah%ﬁ@ylmm Sthi sxaCliE3)1 28 (m

3.49 (m ZHPyragoéié’ 4(”f§:’_|;’§qqfloh@ngu @rﬁ 5] pqydoé %dé@umag@hrm:éo 1%9@@%?—9 cﬁlf;?je_

17.2 Hz, 1 l)3f a( M
1H), 7.56 wn%go%ké 2. ‘“‘““é? Of%&ag’?%ezﬁwﬁw% s ool by dlcplolibihabl 10 R ol

-104 (c)10( 9Saled- t@bulNlNadnsap)oﬁleﬂh}ﬂmHﬁ-( hgédmlo&yl mr(l@la reeidpetbytigdide {222714H

ool | ne 355 mafB e g d i secelsively i it BRES 6 Sftdiof 5% fopp b After

(99) - 9-acet %ﬂceﬂtrb&éﬂﬂnd@i ﬂ:du&d irByslire, ﬂ{e&eﬂi@uﬁd‘t}ﬂthﬂé&{vhs futifledby dlumn

L L b el BB S

hydrazi ne (3§@ldw p mm@ m xture was stirred at roomtenperature for 2 hr.
10% HA sol ution |n nmet hanol was added dropwi se to acidify the reaction

mxture and the, i g0l S 8R85)'s (54, 7.08 L 7.4 Hz, 35D), 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). '

bt o

20  (b) (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

To a solution of (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
(43.0 mg, 0.08 mmol) in methanol (2 ml) and 1,4-dioxane (2 ml) was added anhydrous

25 hydrazine (200 ul). 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.



tenperature for 2 hr. After concentrated under reduced pressure, the
obt ai ning residue was 10 purified by reversed phase col umm chromat ography
(wat er / mewbano#s9s2 1/0 - 1/2) to give the product (2.8 ngPCFEP/1R$6 a

yel |l ow powder. 1H NMR (270 MHz) S (DNBC)dG 0.87 (t, j = 7.4 Hz, 3H), 0.94
(t, j =7.3 Hz, 3H), 0.97 (d, J = 6.3Hz;1&H, 1.29-1.45 (m 2H), 1.55-1.65
(m 4H, 1.72- 1.92 (m 3H), 3.28- 3 41 (m 2H), 4.01 (m 2H), 5.38 (s, 2H),
5.41 (s, 2H), GIHNMR(ZIG-MH@ FONEO-d4) 0-87Xt,0 =ahdl Hz, BHHA,02 (15] £16)3 HE,. 449, (m

(W) TP Pblars el Dr FPRLRY SHE Sk AEUn§ Sl bt an 8 (ahd =

<(:on§ ai ni nﬁ laloiiﬁm@ml 1H),7000e,uH), o7 (a4 Jpr B end 81[4r}\mr1H)gns5 (da:‘i = 7d6 i’md

9S) - 9-et hy ydr.o 12H pyrano [3",4":6"', 7' i ndol i zi no
[ 1',2:6, 5] dgbfﬁ%5%§gﬁgfggﬁﬁﬁé%grlne- 10, 13(9H, 15H) - di one ( Conpound B)
Exanple A: Tablet formulation The follow ng tablets may be prepared by
conventi onal nethods: |Ingredient ng/tablet Conpound of fornmula (1) 5 25
100 anhydrous | actose 103 83 35 <croscarnellose 6 6 8 povidone K30 55 6

magnesi um stearate 1 1 1 Total wei ghtpdgihdgg 150 WO 03/ 045952
PCT/ EPO2/ 13216 -105 .Exanple B: Capsule formulation Interlocking gelatin

nown mannor | MERTBERA O R s HBR g b metb it ob- 91z |

anhydrous | aﬁ;&ﬁﬁ@[ﬁ% 6873]113501&11'&)‘{@’@'.655113)@&6[@3 6- & quaayiotiasd 0{3(13,15H8 dione

This compound was prepared from (9S)-9-acetoxy-9-ethyl-1-(3-methylbutyl)-
10 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 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) (9S)-9-acetoxy-9-ethyl-2-ethylthio-1-(3-methylbutyl)-1H,12H-
pyrano[3”,4”:6’7’]indolizino[1°2’:6,5]pyrido[4,3,2-de]quinazoline-10,13(9H,15H)-dione

15 'HNMR (270 MHz) & (CDCls) 0.96 (t, J = 7.5 Hz, 3H), 1.06 (d, ] = 6.6 Hz, 6H), 1.43 (t, ]
= 7.3 Hz, 3H), 1.64-1.75 (m, 2H), 1.86 (m, 1H), 2.03-2.34 (m, 2H), 2.21 (s, 3H), 3.22 (q,J
= 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’]indolizino[1°2’:6,5] pyrido[4,3,2-de] quinazoline-10,13(9H,15H)-dione

'H NMR (270 MHz) § (DMSO-dg) 0.87 (t,] = 7.3 Hz, 3H), 1.01 (d, ] = 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, 1H); MS (ES) m/z 519 (M"+1).



magnesi um stearate 1 1 1 Total weight 120 120 150 5 Exanple C. Injection
solution The follow ng solution may be prepared by nethods known in the
art: | ngwedsenvs2 Mg/ M Conpound of formula (1) 1 ng A y®er@rPoi3250 ny
Lecthin 20-50 ng Soy oil 1.5 ng Water g.s. m 10 WD 03/ 045952

PCT/ EPO2/ 13216 - 106 CLAIMS 1. A hexac-y]@ﬁl-c conmpound of formula [1], 3 ~
Z\ 9 :x5: O 5[1] OHO wherein Zis -NHC(=X)-N(R1)- or

-N=C(R2)-N(R )-; R is hydrogen; (d - @i@}lP]ﬁl9kyl optionally substituted
with one to three noieties independently 10 sel ected fromthe group

consi sting of Pfé(éafﬁdn &l ()X ¥-(bikyThngiiy)-9 ey Pehydrogy il +(8,medpibutyDE1 EIPH-

i ng and o PR S indolinpp wné‘,glréyrcéaﬁ%qaafq@lﬁ%‘%ééﬁmﬁé@ﬁﬁﬁﬁy 1o

t hree noieties independently sel ect edhyd-0ER1bAEe gr oup consi sting of
hydroxy, al koxy, hal ogen, am no, nono-(Cl-C5) alkylamno and 15 di-(C-C5)

al kyl am no ' The preparation method comprises of the following three steps via compounds (a) and (b).

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

To a solution of (9S)-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
10 (13.4 mg, 0.03 mmol) of Example 8.1 (a) in dichloromethane(1 ml) and methanol (0.2 ml)
was added 0.25M OXONE in water (0.6 ml). The mixture was stirred at room temperature
for 6 hr. After concentrated under reduced pressure, the obtaining residue was purified by
column chromatography (dichloromethane/acetone = 5/1) to give the product (6.4 mg, 46

%) as a yellow powder.

15 'H NMR (270 MHz) 8 (CDCls) 0.98 (t, ] = 7.6 Hz, 3H), 1.05 (d, ] = 6.6 Hz, 6H),
1.71-1.92 (m, 3H), 2.09-2.31 (m, 2H), 2.22 (s, 3H), 3.09 (s, 3H), 3.77-4.36 (m, 2H), 5.27 (s,
2H), 5.39 (d, ] = 17.2 Hz, 1H), 5.66 (d, ] = 17.2H, 1H), 7.11 (s, 1H), 7.30 (m, 1H), 7.73 (m,
2H); MS (ES) m/z 563 (M"+1).

(b)  (95)-9-acetoxy-2-(butylamino)-9-ethyl-1-(3-methylbutyl)-1H,12H-
20 pyrano[3”,4”:6’,7’ 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’ ]indolizino[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, 6H), 1.81 (m,
1H), 2.10-2.29 (m, 2H), 2.21 (s, 3H), 3.49 (m, 2H), 3.79 (m, 2H), 4.34 (m, 1H), 5.25 (m,
30 2H),5.39 (d, ] = 17.2 Hz, 1H), 5.66 (d, ] = 17.2H, 1H), 6.94 (m, 1H), 7.09 (s, 1H), 7.38 (m,
1H), 7.56 (m, 1H); MS (ES) m/z 572 (M*+1).



R2 is hydrogen; am no; (Cl1-C5) alkyl, (Cl-C5) al koxy, (Cl-C5) alkylthio,
nono- (Cd -C5) al kyl am no, di-(Cl-C5) al kylam no optionally substituted with
one to tWwo@d/omdsEti es i ndependently sel ected fromthe gr@op/EPONsi2sd | ng of
(C1-C5) al koxy, hydroxy, hal ogen, am no, (C3-C7) cycloal kyl, heterocyclic
ring or 20 aryl in which the aryl ring isléﬂmionally substituted wth one
to three noieties independently selected fromthe gﬁ;q(;ﬁp consi sting of

hydroxy, (Cie)CsY9Rt%kOmpylamine)ndrethybidydeyxycs|3-mekilbwyholibl2hr - (a - c5)
al kyl am no; pf&n%[jf le:fs %‘;?ddi%ﬁ{%ﬁﬁ%@@ts 65,8980 ] gephﬁﬂﬁﬁ ,13(53;168D)- ﬁ&:@/ 5

X is oxygen ar mac |caI Ty ac tabl e sal'ts thereof.
The corrpounhyémb]mh@g to claim1l, V\/nerel n the stereochem stry of positi on
9 of the conpound of the fornmula [ 1] is S configuration. W 03/ 045952

PCT/ EP02/ 13216 To als%tm% of [88- %ea@@b;ﬂziba Qﬁﬂbf@e&gl -¢l(ainmethylbutyd)-¥#jlcH-ar e

o ari RytanpE e Edingoliziae [t o AT iAA g %ﬁ%ﬂ%ﬁ&%ﬁ 1ok kg °

accept abl e ein
R is hydro Eé%bfb?aﬁ‘&&))lﬁ th%‘fﬁﬂm@%@%l y su%‘?[E tut ec};al Iﬂé(gggug\r/\@? ree
nmoi eties i n@iﬁpﬁﬂd%i ét;trec‘ﬁe&lre@rh&dnpemmrtEn&?ghrom?/o&b@bnohitwmgnmrﬁetbmbl 0 H)

al koxy, hydr nono-.( C1- am no

al kyl ani no, g@ Wl‘%g? 88?@&6 fsacfﬁnﬁ'éé‘%%é’;‘z%ﬁeén g W&ﬁémé?%(t Igjﬁmwhl ch

the aryl ri ngnp&atpé foandldl yitsndasicértitatunder beduned ptessurbrtheobtainghg eesidue was

Ih 2? g 82 2 de 2; {g nﬁec!l E)(; trcgr(grsfe(ri 8H;ste rc]:glu(i']nn éiProma osérgghngfager/ Iﬁ‘é{g&%’f ¥ 1/0 él 1%)% glavre]d

the product (2.8 mg, 56 %) as a yellow powder.

'H NMR (270 MHz) § (DMSO-dg) 0.87 (t, ] = 7.4 Hz, 3H), 0.94 (t, ] = 7.3 Hz, 3H),
0.97 (d, ] = 6.3Hz, 6H), 1.29-1.45 (m, 2H), 1.55-1.65 (m, 4H), 1.72-1.92 (m, 3H), 3.28-3.41
(m, 2H), 4.01 (m, 2H), 5.38 (s, 2H), 5.41 (s, 2H), 6.47 (s, 1H), 6.71 (dd, ] = 1.0 and 7.6 Hz,
15 1H), 6.99 (m, 2H), 7.21 (m, 2H), 7.51 (dd, ] = 7.6 and 8.2 Hz, 1H); MS (ES) m/z 530
(M*+1).

The following Examples illustrate pharmaceutical preparations containing a
hexacyclic compound of the present invention i.e. (95)-9-ethyl-9-hydroxy-1-pentyl-
20 1H,12H-pyrano[3”,4”:6’,7’]indolizino[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 83 35
croscarmellose 6 6 8
povidone K30 5 5 6
magnesium stearate 1 1 1
Total weight 120 120 150




R3 and R4 are hydrogen. 5. The conpound according to claim4, wherein R is
(C1-C8) al kyl, phenyl-(C1-C8) 15 alkyl, heterocycle- (O -C8) alkyl,

al koxyphewglog@is9€8) al kyl or hal ogenphenyl (Cl - C8)al kyl . 6PCThPorapOUNnd
according to claim5, wherein R is nmethyl, ethyl, n-propyl, 1-

met hyl et hyl, n-butyl, 1,1-dinmethylethyl,-X5rethyl propyl,

2, 2-di met hyl propyl, n- pentyl, 3-nethylbuyl, 2- n-hexyl, 3,3-dinethylbutyl,
n- heptyl, n-octyl, benzyl, 20 phenethyl, 2- (dinethylam no)ethyl, 2-
(4-nor phol i no) ethyl, 3- (dinethylam no)propyl, 2-(pyridin-2-yl)ethyl, 2-
(pyridin-3-yl) ethyl, 2-(4- netkaxysleBNgipsukifbyhulation(4- chl or ophenyl)

ethyl, 2- (4-fluorophenyl) ethyl or 3- phenyl propyl. 7. The conpound

according to an f; gl.ai 3 sel . isting 25
e 00 Rl P e B B A iR S

(9S) - 1- but y mdrudtchyred ¥ hkdowx yrabhiert 2H pyrano [3",4":6',7'] indolizino [
1',2':6,5] pyrido [4,3,2-de] quinazoline- 2,10,13 (3H 9H 15H) -trione; b)
(9S) -9-ethyl- hydrox;[ngﬂedlehe (4- npr phol i no) eidiydpbulelH, 12H 5 pyrano [

3",4":6",7' ] i ndol izino f 1! 6. 5 n\/rlrin L Q?dn] uin e-
2,10,13 (3H, 9H, LSGpntpquonfﬁydnﬂa:Hl)o i de;5c) 25 100
(98)-1-[3-(d| rretllylalllll —9=e hy:-g-hyd UX‘y'-’IH, 1+2H o
[3",4":6',7'] indol |¥W31Tusiia°t?se 6,5] pVPido [#, 3,32de] pui n§§o| i ne-

2,10, 13(3H, 9H, 15H) =TT on chioride; 10 d)

(9S) - 9- et hyl - 9- hydrox?xr%r““ea”'\én‘é%y| H| 12H épyran:) 134 .6l . 71%indol i zino |

1',2":6,5] pyrido [4, 3o¢iddat KAy nazo I ne-52,10{ 13( 3, 9H, L15H) -4 ri one; e)
(99)-9-ethyl -9-hydroxy-1-[2-(pyridint2-yl)ethyl] -1H 12H pyrana [
3",4":6',7" ] indol nrgaesifimktea?ite 6, 5] pyrldo [ 4 3, 21 de] gqui nakol i ne- 15
2, 10, 13 (3H, 9H 1 l—'\l—l\ tr-one- h\lrlr ochl-o+ rln f
(9S)-9-ethyl -1 - hept yI -Botalweight - 1H, 1pH 120 120 150

5

Example C: Injection solution

The following solution may be prepared by methods known in the art:

Ingredients Mg/ml
Compound of formula (1) 1 mg
Glycerol 10-50 mg
Lecthin 20-50 mg
Soy oil 1.5 mg
Water q.s. ml

10



pyrano [ 3",4":6',7'] indolizino [ 1,2':6,5] pyrido [4,3,2-de] quinazoline-
2,10,13 (3H,9H, 15H)-trione; g) (9S)-9-ethyl -9-hydroxy-I-propyl -1H, 12H 20
pyrano [ 3wWOA30&95%' | indolizino [ 1',2':6,5] pyrido [4, 3PeTorp2/13216

qui nazoline- 2,10, 13(3H,9H, 15H)-trione; h) (9S) -9-ethyl-9-hydroxy- 1- [2-
(pyridin-3-yl) ethyl] - 1H 12H pyrano [-¥6-4":6',7'] indolizino [
1',2':6,5] pyrido [4,3,2-de] quinazoline- 2,10,13(3H, 9H, 15H)-tri one
hydrochl oride; 25 i) (9S)-9-ethyl-9- hyd@pxuﬂs (3- phenylpropyl)-lH,lZH
pyrano [3",4":6',7'] indolizino [ 1 6,5] pyrido [4,3,2-de] quinazoline-
2,10,13 (3H,9H,15H) -trione; j)

(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] quinazoline- 30
2,10,13(3H,9H,15FD-trione; k) (98)-9-ethy|-I-hexyl-9-hydroxy-1H,12H pyr ano
[3",4":6",7 ] indolizino [ 1',2 :6,5] pyrido [4,3,2-de] quinazoline-

2, 10 13 (3H;19H Aﬁfd)(adyal@m;lpc\/&ﬁdq;'ﬂf@@%ﬂ PCT/ EPO2/ 13216 - 109 1)

(98) 9- et hyl - 9- hydr oxy-1| - pentyl - 1H, 12H pyrano [ 3",4":6',7'] indolizino |
1',2':6,5] pyrido [4, 3, 2-de] qU| nazol inex 2,10, 13 (3H 9H 15H)-trione; m
(9S) -9- ethyl-9-hydroxy- 1- F(34 met hokyphenyl ) ethyl] -1H 12H 5 pyrano
[3",4":6",7" ] indolizino [ 1 , 200 By T RS 4, 3,0-de] quinazoline-
2,10,13 (3H,9H, 15H)-tri one; n) (98)- Smal

pyrano [ 3",4":6',7" ] indolizing?* do [ 4, 3, 2-de]
quinazollne- 2, 10 13 (3H, 9H, 15H) - trlone
9- hydroxy 1-(3- nethylbuhyl) 1H, 12H pyrano [ 3", 4"
1',2':6,5] pyrido [4, 3, 2-de] quinazoline- 2, 10

5 [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
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

] indolizino [
, 9H, 15H) -tri one;

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, halogen, amino, (C3-C7) cycloalkyl, heterocyclic ring or
20 aryl in which the aryl ring is optionally substituted with one to three moieties
independently selected from the group consisting of hydroxy, (C1-C5) alkoxy,
amino, mono-(C1-C5) alkylamino or di-(C1-C5) alkylamino;
R® and R* are independently hydrogen, halogen or (C1-C5) alkyl;
X is oxygen or sulfur;
25 and pharmaceutically acceptable salts thereof.

2. The compound according to claim 1, wherein the stereochemistry of position 9 of

the compound of the formula [1] is S configuration.



p) (9S)-1, 9-diethyl -9-hydroxy-1H, 12H pyrano [3",4":6"',7'] indolizino |
1',2':6,5] pyrido [4,3,2-de] quinazoline- 15 2,10, 13(3H, 9H, 15H)-tri one; Q)
(9S) - 1- [ 2W043/0kd982 ophenyl ) et hyl | - 9- et hyl - 9- hydr oxy- 1H, 12HPCEyEPaz 03216
[3",4":6",7'] indolizino [ 1',2":6,5]pyrido [4,3,2-de] quinazoline- 2,10, 13
(3H,9H, 15H)-trione; r) (95 -9- ethyl 1 1QZ- (4-f1 uor ophenyl) ethyl]
-9-hydroxy- 1 H, 12H 20 pgrano 3" , 7'] indolizino l 1',2'H3,?l pyrido
[4,3,2-de] Gui nThekompound agrording mdm lQH? whiqhj a5p gepresented by formula [1A],
(9S)-9-et hyl -9-hydroxy-1|-(1-nethyl ethyl)-1H, 12H pyrano [3",4":6",7"]
indolizino [ 1',2':6,5] pyrido [4,3,2-¢ge] quinazoline-
2,10,13(3H,9H, 15H) -trione; and 25 t) hﬁﬁ R
(99)-1-(3, 3-di met hyl butyl)-9-et hyl - 8niydoxy- 1H, 12H pyrano [ 3",4":6',7" ]
indolizino [ 1',2':6,5 ] pyrido g4, 3,2-d&] quinazoline- 2,10, 13
(3H,9H, 15H) -trione. 8. The conpound 1 laim 7, selected fromthe

group conS|st|ng of: a) (95 -1-bu Q) Ay |/~ 9- ydroxy 1H,12H 30 pyrano
[3",4":6',7'] indolizino [ 1',2 R P )
2,10, 13 (3H 9H, 15H) -tri one; b) (98) 9- ethyl
pyrano [3",4":6"',7" ] indolizino [ 1',2':6,5 yTTq0 [4,3,2-de]

qui nazol ine- 2,10, 13 (3H, 9H, 15H) trlon WO 03/@45952 PCT/ EP02/ 13216 -110
c) (98)-9-ethy|-9-hydroxy-|-(2-nethy|prﬁ%vl) 1H, 12H pyrano [3",4":6',7"]
indolizino [ 1',2':6,5] pyrido [4,3,2-de] quinazoline- 2,10, 13

(3H, 9H, 15H) - t i QRreiflX if %}geﬁaﬁawlk-”lana@é)&e & defidediycldinh 1248 pharyraaadically
[3",4":6"',7"] indolizino % 6,5] pyrido [4,3,2-de] quinazoline-

2,10, 13 (3H, 9H, fsmtatbﬂqwéth%ﬁows,) - et hyl - 9- hydr oxy-1 - pentyl - 1H, 12H

5 4. The compound according to claim 3, wherein

R! is hydrogen; or
(C1-C8) alkyl optionally substituted with one or three moieties independently
selected from the group consisting of (C1-C3) alkoxy, hydroxy, halogen, amino,
mono-(C1-C3) alkylamino, di-(C1-C3) alkylamino, (C3-C7) cycloalkyl, a

10 heterocyclic ring and aryl in which the aryl ring is optionally substituted with one

to three moieties independently selected from the group consisting of hydroxy,
alkoxy and halogen; and

R®and R* are hydrogen.

5.  The compound according to claim 4, wherein R! is (C1-C8) alkyl, phenyl-(C1-C8)
15 alkyl, heterocycle-(C1-C8) alkyl, alkoxyphenyl(C1-C8)alkyl or halogenphenyl(C1-
C8)alkyl.

6.  The compound according to claim 5, wherein R! is methyl, ethyl, n-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] quinazoline-
2,10, 13(3H,9H, 15H)-trione; 10 f)

(9S) - 9- etWQl03@43952dr oxy- 1- ( 3- et hyl butyl ) - 1H, 12H pyrano [ 3'PC4ATEP62/13214
indolizino [ 1',2":6,5] pyrido [4, 3, 2-de] ]gui nazol i ne- 2,10, 13

(3H, 9H, 15H) trione; g) (95-1- [2- (4 chI ar §heny|)et hyl ]

-9-et hyl - hydroxy 1H, 12H pyrano indolizino [ 1',2":6,5]
pyrido [4, 3, 2- de] ayuidSiAdrutiied-etl- -hydrozcz(lérhl - 15H) - trione; h)

(99) - 9-et hyl -I -[2- (@Jrgﬂﬁ;@hsﬂy]m&&f%d *ﬁsfs\[(ﬁl;rr%gzxéu - d fhinRXlReo

[3",4":6",7"] indoli qui nazol i ne-
2, 10, 13(3H 9H 15H) - H10.8HSH. 9 5H)-trione;

(9_8) 1- (3, 3-di net hyI butyl)-9-ethyl - 9-hydroxy-1H, 12H 20 pyrano [ 3",4":6',7'
] indolizino [ 1 g9@) @1etHM19 H?drbﬂy:f Q(Q%o bBﬁé}éH&yﬂelHazi&O 13

(3H,9H, 15H) -tri one ,compound accor to claiml or 2 of formula [
IA], HNRR:c; O Myrpm[]S LH0 6 lindeligng [ m é piridal4.3Rdakquinpeplingd R4 are

the sane as defined 3 00.§5@ H’@ﬁqgﬁ tgén@%rgaﬁ&&gé cally acceptable salts

thereof. 10. The conpound aécording to claim9, wherein R is hydrogen;
(A -C8) alkyl opticpn@lsh-y- SUmmbﬂlVIaﬁanphtpyﬂnQ-et}ql-@mydeomilé,tlIZHS

i ndependently sel ected frQm 5 . al koxy,

hydroxy, WO 03/ 045959V Eﬁogﬂlﬁﬁ‘éﬁm‘ﬁ?ﬁ% b@ﬂbcgoéﬁg %ﬁ%‘f’%?i%‘-(c_l- C3)

al kyl am no, - ( C1- CB)0,25 (84, 941)1 H,)- tfibse Kyllrocktoridepal kyl, a heterocyclic ring
or aryl in whlch the aryl ring is optionall substltuted wWith one to three

noi eti es IDndependéhtG%)@e&thﬂt%hydmmﬂltph@n %Hﬁ 12Ebnsi sting of hydroxy,
al koxy or hal ogen; a}?ﬂ'ano 3”,4”:6°,7’]indolizino[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’]indolizino[1’,2’:6,5] pyrido[4,3,2-de] quinazoline-

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

f) (9S)-9-ethyl-1-heptyl-9-hydroxy-1H,12H-
pyrano[3”,4”:6°,7’]indolizino[1’,2’:6,5]pyrido[4,3,2-de] quinazoline-
2,10,13(3H,9H,15H)-trione;

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

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

h) (9S)-9-ethyl-9-hydroxy-1-[2-(pyridin-3-yl)ethyl]-1H,12H-
pyrano[3”,4”:6°,7’ }indolizino[1’,2’:6,5] pyrido[4,3,2-de]quinazoline-
2,10,13(3H,9H,15H)-trione hydrochloride;

25 i) (9S)-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;

i) (9S)-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-

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

k) (9S)-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;



5 R3 and R4 are hydrogen. 11. The conpound according to claim 10, wherein
Rl is phenyl or (Cl-C8) alkyl. 12. The conpound according to claim 11,
wher ei n RYoiog/opdeenyl , 3-net hyl butyl or n- pentyl. 13. ThePcCorapormii6
according to any of clainms 9 to 12 selected fromthe group consisting 10
of a) (9S)-09-ethyl-9-hydroxy-I-(3-nethyl bdf§t)-1H 12H pyrano [ 3",4":6', 7'
] indolizino [ 1',2':6,5] pyrido [4, 3, 2-d 117 ui hazoline-2 (3H)-

t hi one- 10, 13 (9H, Q5|.(§§)d?-_(§:ﬁg}'¥-9pl}}fd(@3§-l-g_e@§’ﬁ Hg@-}ﬂydr oxy- | - phenet hyl - 1H, 12H
15 pyrano [3",4": 6" phrdnd[ 5406 28 i dliziho] 2.2::6,6 Rlyridb[4,319-defquindolad-

qui nazol i ne-2(3H)- thione-_10.13(9H, 15H)-di one; and c)

(9S) - 9- et hyl - 9- hydr SR FERELH Ktrions pyrano [ 3", 4":6', 7' ] indolizino [

. . | L3
(ot 1505 i one. 9B 1l Sk S RREL LT AoV eMRRB T S o 1 or ut
18] L1550 et et it et 1t

according to claim KPS s hydr ogen; (C1-C8) al kyl which is

optional I'y substi pytes)-yitehsy2aecthil-4-Ryaexy@ieiies independently selected
fromthe group consisti I’(l)g of é,C,1¢ C3)]_ al koxy, hydr OQ/’ WD 03/ 045952
PCT/ EP02/ 13216 - 11PYFeobeh 0 dniindslizinghlo2( G2 lngsidoH, ky1dehauinazoline-( C1- C3)

al kyl am no, (C3-C7) » @g(gﬁlglmif;ma_ul;@;e?rocycl icring and aryl in which the
aryl ring is optionafly 'substituted with one to three nvieties

i ndependent | y sel ect(es)-9-recivl-OHe dgs08P (3-methylbutyl)-1H,12H-
pyrano[3”,4”:6’,7’]indolizino[1’,2":6,5] pyrido[4,3,2-de]quinazoline-
2,10,13(3H,9H,15H)-trione;

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

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

q) (9S)-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;

r) (95)-9-ethyl-1-[2-(4-fluorophenyl)ethyl]-9-hydroxy-1H,12H-

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

s) (9S)-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)-trione; and

25 t) (9S)-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) (9S)-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-
2,10,13(3H,9H,15H)-trione;
b) (9S)-9-ethyl-9-hydroxy-1-phenetyl-1H,12H-
pyrano([3”,4”:6’,7’]indolizino[1’,2’:6,5]pyrido[4,3,2-de] quinazoline-
2,10,13(3H,9H,15H)-trione;



consi sting of hydroxy, alkoxy and halogen; 5 R2 is hydrogen; am no;
(C1-C5) alkyl optionally substituted with one to three noieties

i ndependewOlog/043981 ect ed from the group consisting of (Cl- EEX/ERONMRYG
hydroxy, hal ogen, amino, nono-(Cl-C5) al k I am no, di-(Cl-C5) al kyl am no,
(C3-C7) cycloalkyl, a 10 heterocyclic ri n @nd aryl; (d-C5) alkylthio;

Cl- C5) al koxy; | am no; C1C5 al kylamno; R3 is
Elydrog)en or ()Clll (&g)(éTe Yir? ‘%%x}"ls (%mtﬁgmpﬂfgl '?%H)conpzund accor di ng
to claiml5, wherei yiélo%” 4’56’%151&116@:1@{1%* 659:yw ORY5,2- cﬂel-] qehivaligehy!

n-butyl, 1,1-dinet hyI eth 2- t hyl propyl, di et hyl propyl, n- pentyl,
3- et hyl butyl 2- n-mek ( 69}”5 }Fr”éqf’r?yl butyl, n-heptyl, n- octyl benzyl ,

phenet hyl , 2- (dl t 1 | i no) et hyI ,

3- (di met hyI am no) pro ﬁ‘aag]e gy}l#~I %§ g?% 2- (pyridin-3-yl) ethyl, 2-
(4- met hoxyphenyl ) etpyydno[3-4 ’ﬁﬁhmifodlpimeth) é,ﬁ}};ylndotcl 2.2{de]@fnazoline-

f1 uorophenyl) et hyl, 001;53 i s hydrogen, nethyl, ethyl, propyl,
hydr oxynmet hyl , am nonet ?ﬁg?{%ﬁWé’r% no) met hyl , (di nmet hyI am no) net hyl ,
chloromet hyl, trig)l yosyomit¥o. hydehgoy- rpmrpz;iyl met hoxy, ethoxy,

met hyl t hi o, et hyl t)hIL(O prregir?yl r?; no en}%l amno or dinethylamno; 25 R3 is

hydrogen or methyl ; pxFno[ s ”%W}Mﬂ)‘@@ﬁ 276, 5@@@%8&@&@@@@1@&‘1\9 to any

of clainms 14 to 16 selelsd ot PSP I_?t{}ﬁ)rgroup consi sting of: a)
(9S) - 1- but yl - 9- et hyl - 92 hydr oxy-1H, 12H 30 pyrano [3",4":6',7'] indolizino |

1,2':6,5}0 pyrido D4, (35)29<édiqumyﬂm1 (G methylBidyl) A, lﬁlﬁ - di one; b)
(98) -9-et hyI 9- hydr ox %,2 ,(4 ol i ng ran
[3",4":6',7'] indol P i’?aﬁl(? ’5[51)‘5{)2‘ @T#G%E%Xlléog %é] eh‘ﬁ'ﬁﬂa&? fhe-
10, 13( 9H, 15H) di one aym;mmaﬁ TBH)-trione;

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

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

h) (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; and

i) (95)-1-(3,3-dimethylbutyl)-9-ethyl-9-hydroxy-1H,12H-

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

9.  The compound according to claim 1 or 2 of formula [1A],

[1A]

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
independently selected from the group consisting of (C1-C3) alkoxy, hydroxy,



WO 03/ 045952 PCT/ EPO2/ 13216 -113 c) (9S)-9-ethyl-9-hydroxy-I-propyl-1H, 12H
pyrano [3",4":6',7"] indolizino [ 1',2":6,5] pyrido [4,3,2-de] quinazoline-
10, 13 (9HyO3Bp4xdsDNE; d) (95)- 1 benzyl 9- et hyl - 9- hydr oxPCTHEH2/12lb 5
pyrano [3",4":6'7" ]indolizino [ 1'2 6 5] pyrido [4,3,2-de] quinazoline-
10, 13(9H, 15H) - di one; e) (95) 9- et hyl - Mfoxy | - phenet hyl - 1H, 12H pyrano
[3",4":6"7" ] indalizino '2' .6, %%'§¥ rido [4, 3,2 deb azol i
10, 13(9H, 15H) - di geanmyflO(@SPQ‘z( ) migopdi ch F3"ﬁ1)12H

pyrano [3",4":6" 7' dyclo hhbﬂégbc&clﬂer%l & 22¥] iIRWHIHOhE 4573 ridg Sedptibislappz ol i ne-
10, 13( 9H, 15FD- dlone g) (99 -9- ethyl-9 hydr oxy-1 - (3- phen Iprop 1H, 12H
pyrano [ 3", 4": 6 Pubjtititegwish aee fo threzm@etg%]mc&gpﬁn@@ 4elsct2 émgﬁ%}ﬂ‘bl i ne-

15 10, 13(9H 15H) qu,hgg@n (Iglghy(@@y gkg}g}l}*lha&,ggﬂcy XY- | - (3 met hyI butyl)-1H, 12H
pyrano [3",4":6" [ i zi'no 6, 5] pyrldo [ 4, 3, 2-de] quinazol i ne-

10, 13( 9H, 15H) - cR@ﬁé |ayeh7drogen
(99)-2.9- dlethyl 9- hydroxy-1| - (3-nethyl butyl)-1H, 12H 20 pyrano [3",4":6' 7']

i ndolizino [111' 2fKeopdp dﬁhﬁ'a@&rhﬂm o%raﬁﬁho%é}aaqilw enifperlﬁfﬁu&lﬁk%- di one;
i) (98) 2.9- dlethyl 9- hydroxy- - (2- et hyl propy ) , 12H pyrano |

3" 26" 7'"] indalizino [ rido de] qui nazol. i 10, 13
(9H, 15H) - d1i2o ez@maownégfc@dmﬁgy |ci/a1m 1&@&9«}13111911 Hy BhEwd, mefilzﬁr%xlpaﬁo
[3",4":6",7 3@95ﬂ2|n0 1',2':6,5] pyrido [4,3,2-de] quinazoline-

10, 13(9H 15FD ion 1) (995)-9- ethyl 9- hydr oxy-1 - et hyl - 1H, 12H pyrano [

3",4":6", 7 indolizino [ 1',2':6,5 ] rido [4,3,2-de]l quinazoline-
ES. The compoun[d accorchng to any OP Bialms 9 to 12 selecteg ]Erom the group consisting

10 of:

a) (95)-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-2(3H)-
thione-10,13(9H,15H)-dione;

b) (9S)-9-ethyl-9-hydroxy-1-phenethyl-1H,12H-

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

c) (9S)-9-ethyl-9-hydroxy-1-pentyl-1H,12H-
pyrano[3”,4”:6’,7’]indolizino[1’,2:6,5] pyrido[4,3,2-de]quinazoline-2(3H)-
thione-10,13(9H,15H)-dione.

20 14. The compound according to claims 1 or 2 of formula [1B],

R2

J

N

[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,



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

(9S)-9-ethyl -9-hydroxy-1-(2-methyl propyl)-1H 12H pyrano [ 3",4":6',7"]

i ndol i zi fO[03/0453922 : 6, 5] pyrido [4, 3,2-de] quinazoline- 10pPCI(EPHY/IBIH) -

di one; WD 03/ 045952 PCT/ EP02/ 13216 -114 n#c;

(9S)-9-ethyl -1 -hexyl 9 hydroxy 1H, 12H pyra ‘[3 4":6',7"] indolizino |

L5y ehy o oo gt e oA S s 40 333%@3582@13@%%0[

1',2:6,5] pyrido [éyc:Bo Q]hewbemafmgand lih?x(rﬂi'éh dgx@% u@aau
(9S) 1, 9-di et hyl - @/gr X 12H pyrano, % | izino
1,26, 5] pyrido f mze% FEEE F?lﬁl@le iggin Sm@ﬁeli@fﬁeec ﬂmgra)lp(gs)
“9-ethyl - hydroxycorﬂsisnb?ofﬁfd prﬁmum & hyl] - 1H 124
i zino [ 1 , 216, 5] pyrldo [ 4, 3, 2-de] quinazol i ne-

pyrano[ 3", 4": 6’ ?(1?

10, 13(9H, P5H) - d élY 98eP9S) - 1- [ 2- ( 4- chl or ophenyl ) et hyl ]

-9-et hyl - 9- hydroxyaﬂ;mo],ZI—l- pyrano [3",4":6' 7H)] hndollm)no [ 1',2':6, 5]
rido [4,3, de] azal i ne- . 15 10 13(9H 15H) - di one;

%S) - 9- [et hyl -1 - &ﬂ ﬁ ﬁ Wil paip. thice Tnoietiesindepgndently

3", 4": 6,7 d |
[10 13( 9H, 15H)! h?oﬂé&d%ﬂ“ﬁegr%uP@"és“‘]tm%Wf'(@P 5% afkosy, Hykrdky! BAGRh! AMirno,

(9S)-9-et hyl -1 - 2- mnpr@dr(%%hglqrylmohgh (CloChyalkpsmpinn, (68167) cadpalleh-a 20
pyrano [ 3, 4": 6’ 7het]3r lng'a'ﬁgafryl G12C5 FalBferRy: (08 ) 4iidgr H6ho-(C1-C5)

?gls;]aszaolalt R§| éo’ml/g 9m|ln<( @n@'é?@ £Bhglylaming2H pyrano [3",4":6', 7' ]
indolizino [ 1', R 8véb gygf gk@ gui nazol i ne- 10, 13(9H 15H)-
dione; 25 v) (951 ( g I 8, = - hyelr oxy- Thy 19H
hydrogen.
16. The compound according to claim 15, wherein
15 R' is methyl, ethyl, n-propyl, 1-methylethyl, n-butyl, 1,1-dimethylethyl, 2-
methylpropyl, 2,2-dimethylpropyl, n-pentyl, 3-methylbutyl, 2- n-hexyl, 3,3-
dimethylbutyl, n-heptyl, n-octyl, benzyl, phenethyl, 2-(dimethylamino)ethyl, 2-
(4-morpholino)ethyl, 3-(dimethylamino)propyl, 2-(pyridin-2-yl)ethyl, 2-
(pyridin-3-yl)ethyl, 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)  (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-[2-(4-morpholino)ethyl]-1H,12H-
pyrano[3”,4”:6’,7’]indolizino[1°,2":6,5] pyrido[4,3,2-de] quinazoline-
10,13(9H,15H)dione hydrochloride;



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

qui nazol i ne- 10, 13(9H, 15H)- di one; w)

(9S) - 9- etWpl03043952dr oxy- 2- net hoxy- | - (3- met hyl but yl ) - 1H, 12HPCpyREPazI3216
[3",4":6",7'] indolizino [ 1',2':6,5 ] pyrido [ 4,3, 2-de] qui nazoline- 30
10, 13(9H, 15H) - di one X)

(99)-2,9-diet hyI hy? 2H pyrano [3",4":6"',7"]

indolizino [ 1,2'%6,57°) 5 érefl%ﬁwﬁg%ytefoﬁém ine- 10, 13(9H, 15H) - di one;

VO 03/ 045952 PCT/ EPOMW 476’ ¥Iindo¥iino[1°,2°:6,5] flzlfndo [4,3,2- de%g'mliazolme-r
pyrano [3", ,

(9RS) - 9- et hyI 9- hydr Y, I-I - entyl 1H 1 ; ]
i ndol i zi no 1,2 Gqé 13@’?%@ 'fllf’n§’ 2-de] quinazoline- 10, 13(9H, 15H) -
di one; z) (98) 9-gt h Yzt a1 1)-1H, 12H 5 pyrano |
3",4":6, [ nd [ z?(%o) IB}EHZ’y?é eﬂ‘lfvﬂ 5l 9%%%&21*22}’2 de] quinazoline-
10, 13( 9H, 5|-5H) - di One,PYM)J [3”,47:6'7 1ndohz1no 12’:6,5]pyrido[4,3,2-de] quinazoline-

(9S)-9-ethyl -9-hydro r thyl)-2-nmethyl -1H, 12H pyrano
[ 3", 4 :6',7"] indoli )zip’nl(l%(;[@}gﬁg (ﬂé){eg] pyrido [4, 3, 2-de] quinazoline-

10, 13(9H 15H)- dle@ne(93909-laﬂ)yl 9-hydroxy-1-phenethyl-1H,12H-

o et oy DB e 229 faiinsiobne 1511 -
di one; cc) (99)-2,9- doqg@{i@[{py@ds@(yl pentyl -1H, 12H pyrano [3",4":6",7" ]
indolizino [ 1',2°:6,5 ] pyrido [4, 3, 2-de] quinazoline- 15 10, 13( 9H, 15H)-

di one; d#) (9S)- Qf}et Iﬁ9$) BQWdh)da@yhjrdrpgpﬂwheﬁetbyleﬁﬁj12]1:1H 12H pyr ano

S 1;‘(93 1§H§-i e e BV gg)ob’ 17167 iRzt 28 5 o 4,515 ae I A Bt e
(9S) - 9- et hyl - 9- hydr ox9; 12691‘§/d$lé)qdrmdﬂyl -1 - pentyl 1H 12H 20 pyrano
[3", 4 26" 7" ] indolizino [ 6, 5] pyrido [4, IJ umazollne-
10, 13( 9|_| 15H) - digdne {95)-9- ethyl 9 -hydroxy-1-(3- phenylpropyl) 1H,12

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

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

i)  (9S5)-2.9-diethyl-9-hydroxy-1-(3-methylbutyl)-1H,12H-

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

i) (95)-2.9-diethyl-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;

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

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



ff) (9S)-9-ethyl-9-hydroxy-2-hydroxynethyl -I-(2-nmethyl propyl)-1H, 12H
pyrano [3",4":6'7" ] indolizino [ 1'2':6,5] pyrido [4,3,2-de] quinazoline-
10, 13( 9H,wbHpH495DNE; 25 gQg) PCT/EP02/13216
(9S) - 9- et hyl - 9- hydr oxy- 2- hydroxynethyl-l 3- nethylbutyl) 1H, 12H pyrano
[3",4":6"7"] indolizino [ 1'2':6,5] pyrid f4 3, 2-de] qui nazol i ne-

10, 13(9H, 15 di
(9S) - ( 2-chl olr_?)rretI I-dg 'h?ﬂlyé‘lhwlo%hyﬁro@ b3 but yl ) - 1H, 12H pyrano

[3", 4 16" 7" ] indoli med[.’)%%’,ﬂuﬁioliﬁhﬁl’o{ﬁ(z’{s@ PrRiofes, 2004 fdaLldiine- 30
10, 13( 9H, 15H) - di one;
(9S) - 2- ami norret hyI 91&1&3()(/?1'1’@5149/0‘#185%9 | -pentyl -1H, 12H pyrano [3",4":6' 7']

i ndol i zi - 10, 13(9H, 15H) - di one;
oy el L2, ShyRsRslyio laibisl ne- 10, 10055 151 - one
(9S) - 9- Ethyl - 9- hydr ospyrdnop¥ht i r721nd011fzmubl’;2hé,5]pylr1db[-4 3,2Hde] qyinaoline-

[13 1;1(93’ LZ)H% _| 3|d0| i leor‘léng%sH; d1§n5] pyrido [4, 3,2-de] quinazoline-

(9S)-9-ethyl-9-h ro>(y3)l_193hgfg§1tg¢hf%ﬂ,)lﬂ2 et hyl thi o-1H, 12H 5 pyrano

[3", 4 16" 7" ] indolizino [ 1" 2'"° |do[ 3, 2-de] qui nazol i ne-
10, 13( 9H 15H) - di Onepy}’qn)o.’) ,47:6’,7’]indo 1zmo[1 2":6,5]pyrido[4,3,2- -de]quinazoline-

(9S)-9-et hyl -2-et hyl tlbllg(ﬁ{mmqu;igng (3-net hyl butyl)-1H, 12H pyrano [
3", 4" 6 7'] indolizino [ 6,5] pyrido [4,3,2-de] quinazoline-

10 13( 9HI0L5H) - digpne;(99)69- B‘ﬂjyl 9- -hydroxy-1-[2-(4-methoxyphenyl)ethyl]-1H, 12H-

(992 9w ol entTule g Lo e ap g P
(9H, 15H) - di one hydr OdelB(QI’ﬁGESH}}I’dioxﬁH’;I)

(9S)-2-(butyl am no) 9- eth¥ hydr oxy-1 - (3-net hyl butyl)-1H, 12H pyrano
[3",4":6'7'] ind&lizifo-1 {4k r@qhepylwh)d PsetBylR-Hedrogyil BRI ne- 15

10, 13(9H 15H) - di one e o1 €53 claim17,
selected fromthe g %ﬁ gﬁsél»sdt ?ﬁmd%ﬁzmg 2 @g}ﬁ%ﬁg 55 jjcilﬂ%z%ﬁn
(9S) - 1- bt yl - 9- et hyI 1@,1&99@1 b%)- ﬁ*mleQH

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

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

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

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

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

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

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

x)  (95)-2,9-diethyl-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;



pyrano [3",4":6',7'] indolizino [ 1',2":6,5] pyrido [4,3,2-de] quinazoline-
10, 13 (9H, 15H) - di one; 20 b) (98)-9-ethy|-9-hydroxy-|-phenethyl-lH,lZH
pyrano [ 3wWp43/06932]i ndol i zi no [ 1'2':6,5] pyrido [4, 3, 2-derTarons2oeé i ne-
10, 13(9H, 15H) - dione; c¢) (99S)- ethyl 9- hydroxy | - (3-net hyl butyl)-1H, 12H
pyrano [3",4":6'7'] indolizino [ 1'2':6, 5] ﬁyrldo [ 4, 3, 2-de] qui nazol i ne-
25 10, 13(9H, 15H) - di o

(9S) - 9- et hyl - 9- hy rox %5)%)23%%9}’%‘%%?%1?3% 1 PenlrdEHn?H3 4.6, 7]

indolizino [ 1 aﬂ&[gf’d(%{,?ﬂxﬁd&lzﬂﬁ] mﬂsr!g'ﬁﬁhdmnl@e llﬁm(a%‘llmela") -
di one; e) (99)- 9 ethy 9 hﬁfrgﬁ -pentyl-1H, 1 30 pyrano [3",4":6",7"]
indolizino [ 1',2 :6, 5 [ diogep . de] qui nazoline- 10,13 (9H 15H) -

di f 9S 1] - - hyd -1
HI OQSH— %)yganz)[ 3" g (tbdgy'? itﬁYlndalé 120 73 (Fwdg%%%gzlﬁ’;l?ﬁdo [ 4, 3, 2ydri)xy
qui nazol i ae- 10, 13( OHpYIBI) [3”.d1: ’nié]m&kﬂlzﬁﬁi 048832 p RG] E,BQZdéJaﬁﬁnﬁzolm]s;L? 9)

(95)-1-(3, 3-di rrethylbt)q h 9- hydroxy-1H, 12H pyrano [3",4":6',7" ]
indolizino [ 1',2':6 i%b 915,?{) ﬁloél 2-de] quinazoline- 10, 13(9H 15H)

di one; h) (99)-9-ghhy{ 9S§19tetﬁﬂ®iﬁyc?roﬁ$ﬁwlhﬂdr&§r@ﬂ1¥b zlﬂlea%mm Pytzano
[3",4":6",7'] indolizino . U|nazoI|ne-
10, 13( 9|_| 15|_|) - di one: pyryno[S” 47:6’,7 ]1ndohzmo[1 2:6,5] pyr1do[4 3 2 de]qumazohne-

(9S)-9-ethyl -9- hydroxwl?gb}qqrg,myaﬂ]@yl-l pentyl - 1H, 12H pyrano [3",4": 6’
7'] indolizino [ 1'2 é] pyri'do [4, 3, 2-de] qui nazoli ne-

10, 13( 9H185H) - di obts); (aﬁid-%sﬂhylw hydroxy-Z -methyl-1- pentyl 1H,12H-
ndol i zino [ 1 2 : 6, FVENPaS T4 AR e shatpimdnl- B SSiperstirisr) - di one.
10 ,13(9H,15H)- dione;

cc) (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-

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

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

ee) (95)-9-ethyl-9-hydroxy-2-hydroxymethyl-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;

ff)  (95)-9-ethyl-9-hydroxy-2-hydroxymethyl-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;

25 gg)  (95)-9-ethyl-9-hydroxy-2-hydroxymethyl-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;

hh) (9S)-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-

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

ii)  (9S)-2-aminomethyl-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 pharnmaceutical conposition conprising a conpound according to any one
of clains 1 to 18 as an active ingredient and a pharnmaceutically

accept ablwowansioser . 15 20. The pharnmaceuti cal conpositi onPat@EPIUING t O
claim19 which is suitable for oral or parenteral admnistration. 21. Use
of a compound as defined in any one of cl-dilfs 1 to 18 for the preparation

of nedicanents. 22. The of . a, conpound .as fined,i n ne of clains
1 to 18 for the dﬁepa@gké’ﬁﬁﬂfihw%?gﬁm?&% g UGFOWFF@Yﬁé&tyZ snt of cell
proliferative disor dep}&anﬁg’.’,z;”m’e;’pﬁ@olmno@l’mm@pﬁmo?@ﬁ,de&é]Q@iﬂaz'dlﬁnany one of
clains 1 to 18 for theoﬁrgﬁgrﬁsi n of nedicanents for the treatnent of
cancer. 24. A nethod X0 f ( é "ng‘o&e’cel | proliferative disorder conprising
Smount of - comdia G8L S B-RERE RIS SR Of ARGIER, L Aot e
met hod acgordi ng to abyamm|34406& 1 midolizihe| 1621615] pyrodd[4,8)2adé]yeindiclimeder i s

cancer. 26. The rret(k]hcbd] hng to claim?25 wherein the cancer is solid
tumor. 27. The netho aég%‘ﬁgfjﬁf&' §8ngfny one of claim24 to 25 wherein the

cancer is col oreqpal ﬁ%ﬁQ%ﬂEyl-zLétHﬁt}ﬁa@C dro, @@@h&ﬁgﬁ@@gfﬁg@rgch cancer,
cervical cancer and bl adder "30 cancer.., 03/ 045952 PCT/EPO2/ 13216 - 118
28. A process for pr dIEe: 6"&’@6%5‘6‘8}%116&13@ #ql4p,2-detquippgqliRers | O N
RA N 9 O [2] ORS Omheieiinsh)- difde; R4 and X are as defined in claiml,
and R5 is (Cl1-C5) al kanoyl, ich conprises reacting a conmpound of the
formula i8] or i tramgd(95)-2NditnéthylRnino)-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 hydrochloride; and
nn) (95)-2-(butylamino)-9-ethyl-9-hydroxy-1-(3-methylbutyl)-1H,12H-
pyrano[3”,4”:6’7’]indolizino[1°2:6,5]pyrido[4,3,2-de]quinazoline-
15 10,13(9H,15H)-dione hydrochloride;

18. The compound according to claim 17, selected from the group consisting of:

a) (9S)-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;

20 b) (9S)-9-ethyl-9-hydroxy-1-phenethyl-1H,12H-
pyrano[3”,4”:6’7’]indolizino[1°2:6,5] pyrido[4,3,2-de]quinazoline-
10,13(9H,15H)- dione;

c) (9S)-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-

25 10,13(9H,15H)- dione;

d) (9S)-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;

e) (95)-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;



R3O1IN RANI9OS5([3] ORS Owherein Rl, R3, R4 and R5 are the sane as
defi ned above, with a conpound of the forrmula [4], X L1llI'~L2 [4] wherein
Xi s oxygewowms/osusfur, and L' and L2 is a |eaving group; iRCrpopresence of
a 10 base. 29. A process for producing a ﬁzgrrpound of formula [5], ~R2 N
'NR3NO R4/ NO[5] CRSOV\/nereian R3and R4 are the sane as

roacting a conpou QP LR rdmsnIOTHE- ST ShidicrT- el 6% 045052
PCT/ EP02/ 13216 - 11%yiuho [ RD’] 1f1dcﬂ§uﬁi 1 El’ 6|5|]}Qr1do 4,3,2-de]quinazoline-
10,13(9H,15H)- dione;
h) (95)-9-ethyl-9-hydroxy-2-methyl-1-pentyl-1H,12H-
5 pyrano[3”,4”:6’,7’ indolizino[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-
pyrano[3”,4”:6’7’]indolizino[1°2:6,5] pyrido[4,3,2-de] quinazoline-
10,13(9H,15H)-dione; and
10 j)  (9S)-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.

19. A pharmaceutical composition comprising a compound according to any one of

claims 1 to 18 as an active ingredient and a pharmaceutically acceptable carrier.

15 20. The pharmaceutical composition according to claim 19 which is suitable for oral or

parenteral administration.

21.  Use of a compound as defined in any one of claims 1 to 18 for the preparation of

medicaments.

22. The use of a compound as defined in any one of claims 1 to 18 for the preparation of

20 medicaments for the treatment of cell proliferative disorders.

23.  The use of a compound as defined in any one of claims 1 to 18 for the preparation of

medicaments for the treatment of cancer.

24. - A method for treating a cell proliferative disorder comprising administering to a
patient in need thereof a therapeutically effective amount of a compound according

25 to any on of claims 1 to 18.
25. The method according to claim 24 wherein the cell proliferative disorder is cancer.
26. The method according to claim 25 wherein the cancer is solid tumor.

27. The method according to any one of claim 24 to 25 wherein the cancer is colorectal
cancer, lung cancer, breast cancer, stomach cancer, cervical cancer and bladder

30 cancer.



9 [3] ORS 0 wherein R, R3, R4 and R5 are the sane as defined above, with a
conpound of the fornmula [6], RR6 R2 I'\L1 [6] 5 wherein R2 is as

defi ned iwoaBa#sssd; R6 is oxygen; sulfur; =(O0OR7)2 wherei n PRT/EPS2/{3216 C3)

al kyl;  =NR8 wherein R8 is hydrogen, (Cil- CB)8 al kyl, (C1-C3) al kanoyl,

al koxycar bonyl; =N+ROR1 wherein RO and Rid8ar e i ndependently (Cl-C3)

al kyl; or h gep;_ and L' is, a leavin roup. 10 .30. A process for

produci ng aa%%np‘gaﬁ%?eﬁsféfB?W’é‘g[aff%%aapgﬁqéﬁm&%[ faiml or a
pharmaceutically acceptable salt thereof,x::53: [1~ OH 0 wherein Z, Rl, R2,
R3 and R4 are as defined in claim1, whigh cemprises subjecting a conmpound
of the formula [1'], /Z 31 \'\ NO ®fr /N0 15 OR5 0 [1'] wherein Z
Rl1, R2 and R4 are as defined abovegiand i Cl-C5) al kanoyl, to
deacylation with a hydrazine or its dg i 93/ 045952° PCT/ EP02/ 13216
- 120 31. A conpound prepared accQydhng . ss\as defined in clainms 28
to 30. 32. A conpound as defined fn cla or use as nedi canent.
33. A conpound as defined in clains 1 to 18 for i
cell proliferative

[2]
wherein RY, 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] or its salt,

R1
NH, HN”

5 [3]
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 L? is a leaving group; in the presence of a
10 base.

29. A process for producing a compound of formula [5],

[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,



di sorders. 5 34. The invention as hereinbefore defined.

WO 03/045952 PCT/EP02/13216

[3]

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

formula [6],
RG
Be
[6]
5 wherein

R’ is as defined in claim 15 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 R are independently (C1-C3) alkyl; or halogen; and L' is

a leaving group.

10 30. A process for producing a compound of formula [1] as defined in claim 1 or a

pharmaceutically acceptable salt thereof,

[1]
wherein Z, R}, R%, R® and R* are as defined in claim 1, which comprises subjecting a

compound of the formula [1°],

15 [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.



WO 03/045952 PCT/EP02/13216

31.

32.

33.

- 120 -

A compound prepared according a process as defined in claims 28 to 30.
A compound as defined in claims 1 to 18 for use as medicament.

A compound as defined in claims 1 to18 for use in the treatment of cell proliferative

disorders.

The invention as hereinbefore defined.



