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WO 20081011994PCT/EP2007/006243 1 CAMPTOTHECIN
DERIVATIVES WITH ANTITUMOR ACTIVITY The present invention
relates to novel camptothecin derivatives having antitumor activity, the
DB cABUIRYr the preparation thereof, the use thereof as antRGHBFAAT§E6243
and pharmaceutical compositions contaifing them. BACKGROUND OF
CAMBPYGINEGIN BERMAPIvEE ST AlkAIpig\psiacied eny
Camptotheca acuminate (Nyssaceae), first described by Walland Wani in
1966 (J. Am. Chem. Soc. 1966, 88, 3888-3890). Camptothecin, albeit
endowed with wide spectrum antitumor activit?/, especially against colon

S

tumor dhg g?_ﬁ"e?eéﬁ_liﬂ‘i’_mg dRIBRIKETRRYe TRIPAEIRIN SRR RS td1aVing
5 OB SORIVIWIRD iS-partcularly manfested in the form 100f use thegeof as
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hemorrhagic cystitis, gastrointestinal tomglt;}g and myen)suppressm ) A

rumith e1oe feagepiathprinmaedagyesaa BEBRSYBaFIRRM R Mrder to
obtain compounds having low toxicity and high solubility. At present, two

EHEK RN iRTIHitaIlNMENTEONamely CPT-11 and topotecan. Other
derivatives, su?{% as belotecan, rubjtecan, exatecan, gimatecan,
I

pegamofaBale! ﬁ&eé%n?ﬂar%rﬁﬁ@&%, PeragladielaM nbABEAHIRHnRGHMInata

| , ing Cf i ri ti
o, S08 B AT RISIET S U AR BRI, 1000
IB¢drGRpF-aaby)cabzpiototedti(Coatmeinynkdomed asitbNwidd, appeaved faftitumor
the treatment of many solid tumors and ascites (colorectal, skin, stomach,

PRy, BeRAECEUAIIRBAL RBGRHMIRIbANRS SoTdbtaarpddeukemias, is not
%%@ﬁmde%gg g;hse' Q&!@X%%'RQ'% gt'vv Otk %@%&%%% ur g%@%&‘e’&é’é%srg;pe form

ng, sto liver, ovdry, breast, prostate, esophadus, rectum,
i3uLsos eI a5 NRAY AdbnRek SHPRIASIGMACCHRINE RSt SIS
myelocytic leukemias, Topotecan shows, however, important side effects
such a# netiksseafacamptntoesiioey@peves. BBV ertutecasyidhesimae in order to

sé%luble derivative, having activity in tumars of the neck, ovary, breast,

CORI SN %Su l?ﬁ&'ﬂgr;'f’ WikrIE¥oReg. e P it bR L SR/ ugs are
£908/P14A04R 9?5(&8@09269&2%% 24 ha&gmﬁé%icg‘(her de VIR uch as
is a prodrug for the oral use effective against tumors of the pancreas,
betmecand obistaGamptttbati panatdsaanaloguestais theteesanvittaadhitecin,
topoisomerase | 5 inhibitors, are effective against tumors resistant to

0

RO N AMAFEIRERRASE toPBRBAIRFARe ANANIBRBYS:ATsIaRThigRdergoing
[(¢]sleTEelyy gl wcg ell cycle; do not induce multj-dru )
resistancgé(gggﬁoé%\{gl{]}?éqP)&?rgn J&%Ql %%Fn?éta%oﬂsmgﬁéd?ggé%f {ﬁedrug for 10
ERAYIRE-7 -ethylcaRMPERAEINIS ReWFREIsedrRVAO IdNDHgrS abHiBved for the
topoisomerase | having 10lower toxicity than the presently used drugs.
treatment of many solid tumors and ascites (colorectal, skin, stomach, lung, cervice,

ovary, non-Hodgkin lymphoma).

Topotecan is a compound soluble in physiological solution, active against the

“tumors of the Iuhg, stomach, liver, ovary, breast, prostate, esophagus, rectum, soft

tissues sarcorﬁas, head and neck, glioblastoma, chronic and acute myelocytic
leukemias. Topotecan shows, however, important side effects such as neutropenia
and thrombocytopenia.

Lurtotecan is a more soluble derivatiye, having activity in tumors of the neck,

ovary, breast, colo-rectal, and pulmonary microcytoma. However, Lurtotecan also
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Open-ring camptothecin derivatives show high protein binding (in

particular with albumin) and low distribution in the tumor tissues. As a
conseguence, the product accumulates in the body and tumors are poorly
AR Hversely, the high Iipophiliciéy of the lactone fornPprofia18g006243
the adhesion 15 of camptothecin derivafives to cell membranes,

g@a{g%ﬁ{gﬁg%ggﬂgytes, affecting the tissue/plasma distribution ratio. For
this reason, research is being focused towards two alternative ‘

approachesteahaesion pfdomdmoieih bireingpeodeetsishl AVHY 800drs of the
solubility; b) design of highly potent products having therapeutical effect

PRI RIS ATEIPNEW@88ks. 20Modifications at the 7-, 9-, 10- and 11-

positions usually proved well tolerated while not affecting the stability of

the DNASORGIIHR 388 A% ARTOMBRiFRMdRP SRBI R rdoRAaamerase |
qhMBIRSHeS Hesnansible fap ik eRIHIROTASEMIY 9F BECaMRAYN S ugs. including

Products with 20R configuration proved either inactive or very less active
2btiasotinerpsed U dtshikithr20 S aiandig unégio fopuibichecadrcidesisvithiiing the whole
natural configuration. As a rule, modifications at the 5- position are

Gsiagri atslirsict idtivHatioesistaneaetRanry eonidX), Whetetaxifying

odifications at th rig ne rings D and E WO
%8%%@@31‘%’98%%@% 3?0 3 have bee reported to be deleterious
to the aRiwiyRhtheryRduslsPISnLE bR Boid & INYENJidM erasdn Aaving
first aspect, the invention relates to camptothecin derivatives of general
flawaroxicityitiegaithe preRidyFuidBiugst13, NH2, -NRR", -COOR,
-CONR'ﬁI;%“, -NHR™-NRIR" in which R, R" and R’ can be H, alkyl, aryl, ‘
arylalky? T SGITRLRSIN. SPGB RIRN: Bk fqgtgmﬁfmgég]k%rtncu!ar
Rvroxualiyh)NHRLE 1 Ik RSN Ro AN OHETIRRLF VLAl BR 1S MO nce, the
hydroxyl, alkoxy, aminoalkyl;
product accumulates in the body and tumors are poorly affected.

Conversely, the high lipophilicity of the lactone form promotes the adhesion
of camptothecin derivatives to cell membranes, particularly erythrocytes, affecting
the tissue/plasma distribution ratio. For this reason, research is being focused
towards two alternative approaches: a) design of low protein binding products still
having good solubility; b) design of highly potent products having therapeutical
effect even at extremely low doses.

Modifications at the 7-, 9-, 10- and 11- positions usually proved well tolerated
while not affecting the stability of the DNA-Topoisomerase |-camptothecin ternary
complex, the formation of which is responsible for the antitumor activity of the
compounds.

Products with 20R configuration proved either inactive or very less active
than the products with 20S configuration - which coincides with the natural
configuration.

As a rule, modifications at the 5- position are considered unfavourable to the

formation of the ternary complex, whereas modifications at the pyridone rings D and E
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R3 is hydrogen, optionally protected hydroxyl, alkoxy, aminoalkyl, wherein
the alkyl, acyl, alkoxy, aminoalkyl or alkoxymino groups can contain 151 to
8erabl 1 to 4, carbon atoms, in a straight or branched chain, and the

8, pref
g’ré?zg%éo ERbxy groups can contain 5 tgy10 carbon atoms; PCHE2007/006243
pharmaceutically acceptable salts, isomers, enantiomers, diastereomers

theTB YR FRALEIBYIUBRIZPINN S the activity BPREIRIBAURES of the
invention show low protein binding and have'good 20solubility and high
(BiBCCYDSUREADFETHBOWYENMTBION The preferred synthetic route for the
preparation of the compounds of the invention is illustrated in Scheme |
whereit? fsbagsiol 1beipeTtierpeiierdosaapogsittdefivatyptel general
recursor hydroxy groups; b) conversion of the pyridone ring to
ormula i L .
thiopyridone ring; c) removal of the protective groups. Scheme | 5In
Scheme |, R, R1, R2 and RFave fe meq@ings described above, and
PGisa hydroxy-projsging gfoup. Precursors may be commercially
available or obtaine : od N
the products derivatized a on, the—approach described in
Scheme Il can be followedwhich~ggnprisgs: 103) protection of the
precursor hydroxy groups; b) derivatization S5A rou

the 16a carbonyl into thiocarbonyl; d) deprotegtiofi of\the hydroxy groups;
15in which steps b) and c) can be reversed. OH O

(1)
wherein:

Ris F, Cl, Br, I, -N3, NH2, -NR'R", -COOR', -CONR'R", -NHR™-NR'R" in

- which R, R" and R"™ can be H, alkyl, aryl, arylalkyl, acy!, alkoxycarbonyl,

aryloxycarbonyl;

R1 is alkyl,  aminoalkyl, hydroxyalky!, nitrile, alkoxymino, aryloxymino,
silylalkyl;

R2 is hydrogen, hydroxyl, alkoxy, amiﬁoalky!;

R3 is hydrogen, optionally protected hydroxyl, atkoxy, aminoalkyl,

wherein the alkyl, acyl, alkoxy, aminoalkyl or alkoxymino groups can contain
1 to 8, preferably 1 to 4, carbon atoms, in a straight or branched chain, and the aryl
and aryloxy groups can contain 5 to 10 carbon atoms;

the pharmaceutically acceptable salts, isomers, enantiomers, diastereomers
thereof and corresponding mixtures.

The compounds of the invention show low protein binding and have good
solubility and high potency even at very low doses.

The preferred synthetic route for the preparation of the compounds of the

invention is illustrated in Scheme | wherein:
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WO 2008/011994PCT/E112007/006243 5 Scheme Il HO o In
Scheme I, R, R1, R2 and R3 have the meanings described above, and

V&%'@ an Oglzl-protecting group. The formation of the Cf;ir'tr)/%rlliz%g%to 65243
caihe Obtained treating the precursor 5with a strong organlccbas‘e,

preferably LIHMDS. The carbanion4s reacted in situ with an
electrophile, such. as a source of hal n,.an azadicarboxylate,
%te dl(':%y af ﬁwe qg{%rd

. { u .
isocya forocar onylrggﬁsz%We, osﬁéﬁﬁ%‘.ps’ Conversion of the

pyridong riRgediionysidaBgiidoraning RMREISE SyrEeaston with
2,4-bis(4-methoxyphenyl)-1,2,3,4-dithiaphosphethane-2,4-disulfide 10
(commonlyrkmoxal ab thawestotieergagmst) (Cava P.M. etal., Tetrahedron
1985, 41, 5061; Cherkasov RA et al Tetrahedron 1985 41, 2567; Ghattas
AAG et al, Sulfur Le(t. 1982, 1, 69;%@@%& al, Tetrahedron 1984, 40.
2047) or with an equivalent reagent. Lawesson's reagent is preferred,
WO 2068/014994PL T/EP2007/006243 6 Rilylgand cgrbamates or a

cambination thereg areé)referred as hygdgoxyprotedting groups;, The
comp e myeption were tested in & jtoxi 3y on a wide
spectisg) cells. By wayadf examplexthe otaxyqCity data on theb)

NCI- 5H460 cell \ NZCL\cancer) concerning two comp
formula (I) are reparte i1y camptothecin and the drugi
SN-38 as references:

Ta

s

In Scheme {, R, R1, R2 and R3 have the meanings described above, and PG

is a hydroxy-protecting group.

Precursors may be commercially available or obtained as described in the

literature. For the preparation of the products derivatized at the 5-position, the

approach described in Scheme Il can be followed, which comprises:

a) protection of the precursor hydroxy groups;

b) derivatization at § through formation of a carbanion and reaction with an

electrophilic reagent;
c) transformation of the 16a carbonyl into thiocarbonyl;
d) deprotection of the hydroxy groups;

in which steps b) and ¢) can be reversed.



Formula NCI-H460 IC50 (pg/mL) Cell count Cam ptothecin -- MW .348 36
C20H16N204 \ HO 0 0.115 0.0174 Topotecan HO . mw.. 421

C23H23N305 HO 0.63 0.44 SN38 HO so
WO 2008/011994 PCT/EP2007/006243
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Scheme Il

In Scheme i, R, R1, R2 and R3 have the meanings described above, and
PG is an OH-protecting group.

The formation of the carbanion at 5 can be obtained treating the precursor
with a strong organic base, preferably LIHMDS.

The carbanion is reacted /n situ with an electrophile, such as a source of
halogen, an azadicarboxylate, isocyanate, chlorocarbonyl derivative, tosylazide.

Conversion of the pyridone ring to thiopyridone ring can be obtained by
reaction with 2,4-bis(4-methoxyphenyl)-1,2,3,4-dithiaphosphethane-2,4-disulfide
(commonly known as Lawesson’s reagent) (Cava P.M. et al., Tetrahedron 1985, 41,
5061; Cherkasov RA et al Tetrahedron 1985 41, 2567; Ghattas AAG et al, Sulfur
Lett. 1982, 1, 69; Yde B et al, Tetrahedron 1984, 40. 2047) or with an equivalent

reagent. Lawesson’s reagent is preferred.



MW =392,42 C22H20N205\. 0,0865i0.0049 HO IDN 6070
thlocamptothecin SW = mw 364 C20H16N203%$ HO 0 0.05 0.021 IDN

6092 401 MW = 405,44 C20H15N5038
WO 2008/011994 PCT/EP2007/006243
6

Silyls and carbamates or a combination thereof are preferred as hydroxy-
protecting groups.

The compounds of the invention were tested in a cytotoxicity assay on a
wide spectrum of tumour cells. By way of example, the cytotoxicity data on the NCI-
H460 cell line (NSCL cancer) concerning two compounds of formula (I) are

reported, using camptothecin and the drugs Topotecan and SN-38 as references:

NCI-H460
Name Formuia IC50 (ug/mL)
Cell count
=
P
\_7/
Camptothecin 0.115+£0.0174
MW =348 36 WO
C201168N204
|
HO
Topotecan 0.63 + 0.44
MW = 421 H
C23H23N305 o
HO N
SN38 \_¢ 0.0865 + 0.0049
MW =392.42 HO
C22H20N205 o
IDN 6070
) ) MW = 364 0.05 £ 0.021
thiocamptothecin CaoHieN203s 4 N
N3
1DN 6092 e} 0.3 £0.07
MW = 40544 HO
C20H15N503S 0

(continue)
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HO S 0 0.3 0.07 WO 20081011994PCT/EP2007/006243 7 ION 6093 MW
= 405.44 C20H15N5035 HO s 0.72 0.2 10N6156 Thio-$N35 HO 0 MW
7-408.413 C22H2014204S N HO 0.0095

WO 2008/011994 PCT/EP2007/006243
7
Ny
/DN 6093 o] 0.72+0.2
MW = 40544 HO
C20H15N503S O
HO
IDN 6156
0.0095 + 0.0007
Thio-SN38 MW =408.48
C22H20N204S 0o
i
N\
HO
IDN 6180
_ 5 0.115 £ 0.021
Thio-topotecan
MW: 437 52 [e}
C23H23N304S
HO
IDN 6181
10-hydroxy- 0 0.035 + 0.011
MW = 380,43
thiocamptothecin C20H16N2043 o

Cytotoxicity tests showed that camptothecin sulforated derivatives are on the

average 10 times more potent than non-sulforated analogues.

The most active compounds were evaluated in a DNA cleavage assay
measuring the active concentration and damage persistence (see the section
'Examples’). The derivatives of formula (1) surprisingly show higher persistence in

blocking DNA replication than the reference standards (particularly topotecan and

camptothecin), while maintaining an effective cytotoxic activity.

Moreover, sulforated derivatives proved more active than non-sulforated

analogues also in this case, as they induced DNA damage at lower concentrations

and with longer persistence on time.

Compound thio-SN38 (IDN6156) was transformed into thio-CPT11 (thio-

Irinotecan) according to procedures for the conversion of SN38 to CPT11
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0.0007 10N6180 Thio-topotecan | hk, HO . MW 037,52 C23H23N3043 N
HO S 0.115 0.021 /ON6181 10-hydroxy- thiocamptothecin Hot -, mw =
380,43 C201-16N2048 N HO 0.035 0.011 Cytotoxicity tests showed

%%%Ogg%ggfhecin sulforated derivatives are on the averagepﬂ%@yﬁ%ﬁzém
potent than non-sulforated analogues. 8 '

(Irinotecan) reported in the literature. The resulting compound thio-irinotecan was
compared in vivo with close non-sulforated analogue in clinical use (CPT11) on a
lung tumor model highly sensitive to the standard references.

The data reported in the following table show that the sulforated compound
thio-CPT11 is more potent than non non-sulforated analogue CPT11, while keeping

the same effectiveness livel with better tolerability and therapeutic index.

Druga Dose TWI% b L.CKe Maxd Tox/Tote
(mg/kgfinj.) 0.59) BWL%
CPT 11 50 91 1.8 15 0/5
Tio-CPT11 10 94 23 9 0/5

In a further aspect, the invention relates to pharmaceutical compositions

containing a compound of formula (I) together with pharmaceutically acceptable

_carriers and excipients. The pharmaceutical forms suitable to the oral or parenteral

administration of the compounds (1) can be solid, preferably capsules, tablets and
granules, or liquid, preferably injectable or infusion solutions.

Tﬁe suitably formulated compounds of the invention can be used for the
treatment of solid tumors and leukemias, in particular tumors of the lung, ovary,
breast, stomach, liver, prostate, soft tissue sarcomas, head and neck, esophagus,
pancreas, colon, rectum, glioblastoma, chronic and acute myelocytic leukemias.
EXAMPLES

EXAMPLE | - 20-OTES-camptothecin

Camptothecin (0.100 g, 0.287 mmols) is suspended in anhydrous
dimethylformamide (3 mL), under inert atmosphere, and the resulting suspension is
added with imidazole (0.980 g, 1.44 mmols). The mixture is stirred for 10’ minutes,
subsequently triethylsilyl chloride (TES-CI) (0.193 mL, 1.15 mmols) is dropped
therein, followed by addition of 4-dimethylamino pyridine (DMAP) (0.040 g 0.287

mmols). After 46 h, the reaction mixture is evaporated under vacuum, (TLC control
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The most active compounds were evaluated in a DNA cleavage assay
measuring the active concentration and damage persistence (see the

asc#g%géﬁxamples'). The derivatives of formula (1) surprisipgp/ﬁ%wmmms

higher persistence in blocking DNA repjication than the reference
standards (particularly topotecan and camptothecin), while maintaining an

STRLHIUB FYINOXG A6 DY ance of WRIROVSEnSWigsRted SRtivRNG RradReh. The

more active than non-sulforated analogues also in this case, as they
sotludedsDbsAqimmthg ecatdovvesdCon@iRiGiiens 1osshedvithttoHgor and saturated
persistence on time. Compound thio-SN38 (IDN6156) was

Rerisforfhe s MR T IStRIBTARERE CAltY ddddrbing © pRerdurd§soproanic

the conversion Qf SN38 tg CPT11 W .

S A BT A0 SRR (VRS Reallioissh B RopRiElst ne
VRS UHBR 5P HPRLNAJ IR I HRSIRGA B WASEQMNPETES 16 2870MYHBISI0SE a pale
non-sulforated analogue in clinical use (CPT 11) on a lung tumor model

yegbly seinsitive to the standard references. The data reported in the
fOHOWi’nfE table show that the sulforated compound 5thio-CPT11 is more

potent thAHFD ARl ARG AEF LR HafuESCPF 1A Wifib Reebiflg the damfet Hz,

SRR Kb A o R
Ar), 7.57 (s, 1H, H-14), 5.67 (d, 1H, J = 16.4 Hz, H-17), 5.29 (s, 2H, H-5), 5.25 (d,
1H, J=16.4 Hz, H-17), 2.00-1.84 (m, 2H, H-19), 1.03-0.93 (m, 12 H), 0.80-0.71 (m,
6 H). 1*C NMR (CDCls, 100 MHz) 6 171.7, 157.6, 152.5, 151.5, 149.0. 145.9, 130.9,
130.4, 130.0. 128.4, 128.1, 128.0. 127.9, 118.9, 94.4, 75.3, 66.0. 50.0. 33.2, 7.9,
7.2, 6.4.

EXAMPLE Il - 20-OTES-Thio-camptothecin

Camptothecin 20-OTES (0.664 g, 1.44 mmols), is dissolved in anhydrous
xylene (20 mL) with stirring under inert atmosphere. Subsequently Lawesson's
reagent (LR), (0.523 g, 1.29 mmols) is added and the reaction is heated to 90°C.
The reaction mixture is reacted for 18 h at 90°C, monitoring by TLC the
disappearance of the reagent (Hexane/AcOEt = 1/1). The solvent is evaporated off
under vacuum and the residue is purified by flash chromatography (SiO;,
Hexane/AcOEt = 4/1 then 7/2), thereby obtaining the desired product (0.578 g, 1.21
mmol, 84%) as an intense yellow solid.

1H NMR (CDClg, 400 MHz) 5 8.46 (s, 1H, Ar, H-7) 8.29 (d, 1H, J= 8.4 Hz,
Ar), 8.03 (s, 1H, H-14), 7.97 (d, 1H, J = 8.4 Hz, Ar), 7.86 (t, 1H, J = 21.8 Hz, Ar),
7.69 (t, 1H, /= 8.4 Hz, Ar), 6.15 (d, 1H, J = 16.9 Hz, H-17), 5.62 (d, 1H, /= 21.0
Hz, H-5), 5.57 (d, 1H, J = 21.0 Hz, H-5), 5.34 (d, 1H, J = 16.9 Hz, H-17), 1.94 (d,
1H, J=7.6 Hz, H-19), 1.90 (d, 1H, J= 7.6 Hz, H-19), 1.05-0.91 (m, 12 H), 0.82-0.71

(m, 6 H). 3C NMR (CDCl3, 100 MHz) & 172.3, 171.5, 151.9, 149.1, 148.3, 147.2,
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BWL% CPT 115091 1.8 15 0/5 Tio-CPT11 1094 2.390/5 In a
further aspect, the invention relates to pharmaceutical compositions
ini compound of formula () together with pharmaceuticall

‘a%%cij}egg?é@%gio carriers and excipients. The pharmaceutical f]cl)?rjr;@l’s%{ﬂg%qum
to the oral or parenteral administration!df the compounds () can be solid,

fera pﬁ%ﬂ , fahlets granulles tL;.qu' ef O%Iy'jct I
et Soibes, 10 P o b Bao it aPtf 205, 563
#wention gan g used for the treatment of solid tumors and leukemias, in
particular tumors of the lung, ovary, 15breast, stomach, liver, prostate, soft
tissue BXAHIPEE, | Hedtiraparatick,of Sopbagomntptiresiead POORAT Mectum,

~ glioblastoma, chronic and acute myelocytic leukemias. EXAMPLES

EXAMBYETESo HeeampifitaiaciOcahpotrRéitt(0mme's, oedissolved in
i dj dimethylf id ,

AR e M e O ey

©.3638F1g4 40mals)0 B8 minluig is digesttondSraminutes rsabsafuartiie is

triethylsilyl chloride (TES-CI) (0.193 mL, 1.15 mmols) is dropped therein,
fenoiped ofy“actiniolemanneraiammeniprion oX TMAR 0o ga0ae? of the
AUk AL 90 e RIS R USRS e
residue is purified by flash chromatography (SiOz, Hexane/AcOEt = 2/1 then 1/1),
thereby obtaining the desired product (0.112 g, 0.307 mmol, 98%) as an intense
yellow solid.

'H NMR (CDCl;, 400 MHz) & 8.46 (s, 1H, Ar, H-7), 8.27 (d, 1H, J= 8.4 Hz,
Ar), 8.13 (s, 1H, H-14), 7.97 (d, 1H, J = 8.4 Hz, Ar), 7.86 (t, 1H, /= 21.8 Hz, Ar),
7.70 (t, 1H, J = 8.4 Hz, Ar), 6.25 (d, 1H, J = 16.9 Hz, H-17), 5.62 (d, 1H, J= 21.0
Hz, H-5), .58 (d, 1H, J = 21.0 Hz, H-5), 6.37 (d, 1H, J = 16.9 Hz, H-17), 3.80 (s,
1H, OH), 1.90 (q, 2H, H-19), 1.03 (t, 3 H, J=7.2 Hz, Me). 13C NMR (CDCls, 100
MHz) & 173.5, 172.6, 151.8, 149.1, 148.7, 1;15.5, 130.9, 130.8, 130.5, 129.9, 128.3
(2 C), 128.2, 128.0. 104.3, 72.3, 69.2, 56.3, 32.0. 7.8.

EXAMPLE IV - 20-OTES SN-38

SN-38 (0.100 g, 0.255 mmols) is suspended in anhydrous
dimethyiformamide (5 mL), under inert atmosphere and the resulting suspension is
added with imidazole (0.087 g, 1.28 mmols). The mixture is stirred for 10' minutes,
subsequently triethylsily! chloride (TES-CI), (0.171 mL, 1.02 mmols) is dropped
therein, followed by addition of 4-dimethylamino pyridine (DMAP) (0.031 g, 0.255
mmols). After 52 h, the reaction mixture is evaporated under vacuum, monitéring by
TLC (CH2CI2/MeOH = 10/1) the complete disappearance of the reagent. The solid is
subsequently redissolved in CH,Cl; and washed with H20 and saturated NH4Cl. The

aqueous phase is extracted with CH:Cl, (2 X 10 mL). The organic phases are
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WO 2008/011994PCT/EP20071006243 9 of the complete disappearance
of the reagent, eluent CH2C12/MeOH = 30/1). The solid is subsequently
redissolved in CH2CI2 and washed with H20 and saturated NH4CI. The
YA Ase is extracted with CH2CJ3 (2 X 10 mL). The digHACPRALE:

are combined and dried over Na2S0O4, filtered and concentrated under

SYRHBHEY %‘?}?Pé@@@ép'ﬂgzg@ dﬁ?’éﬁ%g Rraduygt éttlr}g%g I\h‘% r@@kjﬁ) thereby

as a pale yellow solid. 1H NMR (CD

1bbtAinim Te @28red Atdddct @.4Hzg A R4D Wentd), bdssI =8 & tb‘éle /y\é)toZv&%nd.
(t, 1H, J= 8.0 Hz, Ar), 7.65 (t, 1H, J= 8.4 Hz, Ar), 7.57 (s, 1H, H-14), 5.67
(d, 1H, JENMR (G2 (. 1400 Mize)(é,?rrzé)(bss 951 {d, Ot 18, U&(qswm-mw)!z Ar,

2.00-1.84 (m, 2H, H-1 03-0.93 2H 80071 6 H

R ICOOIE 185 TS PS5 180. 3 T2 Peok & Adeis, Taklb, 40 (@ 14
1309 1304413097428, 41425‘3'14&%81-& Jr?? , 51589094 123601 Ho17),
50.0. 33.2, 7.9, 7.2, 6.4. EXAMPLE Il - 20-0T S Thio-camptothecin
1512&r(rqotzﬁhet:m 203155210, 664705 HAS anols) figndigsnivedan 1.32 (t, 3H, J=

drous xyle%ézo mL) with stirring under inert atmosphere
éé%;dtéﬁtlﬂ 88di¥'s télde it (T 1R)CE0(m28 §1)1'20 NMRISBS hddel MHz) 5

tg%ge TE e B S D189 ReE R PLeRss i8Nz

at monitoring appearance€’ of the reagent

(Hexanafs:Oiess 11b) 4TS, sohes! 33 evapyratednff 80 7undes vacuum
and the residue is purified by flash chromatography (Si02, Hexane/AcOEt
= 4/1 thEXAMBLE e IP-EHTBRIMG2R-AEESBNBRIuct (0.578 g, 1.21

mmol, 8%)/8%861 r\llngen(so 1%%”8%8204!8mmols) is dissolved in a CHoCl/THF = 1:1
(8 mL) anhydrous mixture under inert atmosphere. Imidazole (0.081 g, 1.20 mmols)
is added thereto followed, after 10' minutes, by tert-butyldimethylsilyl chioride
(TBDMS-CI). (0.144 mg, 0.957 mmols), then by 4-dimethylamino pyridine (DMAP),
(0.029 g 0.240 mmols). After 18 h, the reaction mixture is evaporated under
vacuum, monitoring by TLC (Hexane/AcOEt = 1/1) the disappearance of the
reagent. The solid is subsequently redissolved in CH,Cl; and washed with H20 and
saturated NH4Cl. The agueous phase is extracted with CH2Clz (2 X 10 mL) and the
organic phases are combined, dried over Na,SOq, filtered and concentrated under
vacuum. The residue is purified by flash chromatography (SiO,, Hexane/AcOEt =
1/1), thereby obtaining the desired product (0.127 g, 0.205 mmol, 85%) as a pale
yellow solid.

*H NMR (CDCls, 400 MHz) 6 8.14 (d, 1H, J= 8.8 Hz, Ar, H-12), 7.49 (s, 1H,
H-14), 7.40 (d, 1H, J= 2.2 Hz, H-9), 7.38 (dd, 1H, J; = 8.8 Hz &, = 2.5 Hz, H-11),
5.67 (d, 1H, J= 16.5 Hz, H-17), 5.25 (d, 1H, J = 16.5 Hz, H-17), 5.23 (s, 2H, H-5),
3.11(q, 2H, J=7.6 Hz), 1.99-1.82 (m, 2H, H-19), 1.38 (t, 3 H, J=7.6 Hz, Me), 1.04
(s, 9 H), 1.00-0.92 (m, 12 H), 0.78-0.69 (m, 6 H), 0.30 (s, 6 H). 13C NMR (CDCta,

100 MHz) 6 171.9, 157.7, 155.1, 151.5, 150.1, 146.8, 145.6, 143.5, 132.2, 128.2,
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1H NMR (CDCI3, 400 MHz) 6 8.46 (s, 1H, Ar, H-7) 8.29 (d, 1H, J = 8.4
Hz, Ar), 8.03 (s, 1H, H-14), 7.97 (d, 1H, J= 8.4 Hz, Ar), 7.86 (t, 1H, Jr 21.8
Hz,@?, 25 7.69 (t, 1H, J= 8.4 Hz, Ar), 6.15 (d, 1H, Jr 16.9 Hz, H-17), 5.62

Ve NP4 0 Hz, H-5), 5.57 (d, 1H, 1=21.0 Hz, H-5), 5.34 {§ TEP29Lppsets

Hz, H-17), 1.94 (d, 1H, J= 7.6 Hz, H-18, 1.90(d, 1H, J= 7.6 Hz, H-19),
1.05-0.91 (m, 12 H), 0.82-0.71 (m, 6 H). 13C NMR (CDCI3, 100 MHz
&2762931f§1g5i 1%{)91 19@?71%8(@41[{576)5) %é 33.2, 25.6, 23.1, 18.3; %97 7.9,
2908/91109411CT/EP2007/006243 10 130.8, 130.6, 130.6, 130.1, 128.3,
128.2,128.2, 128.0. 104.5, 75.0. 68.8, 56,3, 33.5, 7.7, 7.2, 6.4. EXAMPLE

[l - PregamapoiE ofi Thio-carBptatheorO(fes BRiIGBNES0TES
Thio-camptothecin (0.150 g, 0.314 minds) is dissolved in 5 anhydrous

THF (B0Vm) WtRSHANGS uRe? Thert RmMa8gpBers; AibsefantlyEdRSHNed in
$0h140 mL, 0.816 r{gnolais %opped theregw. The re%?tion mixturesisb i
rgaﬁ?é%uf%r)%e R%t'rodm evrﬂper%fﬁrfggm%nnlfedrine By faspiere. Subsequently
CHSARIBATRNES JUnN AL FERAQBI 7Gx AN eBACRLE L) a dBESANE RIS reaction is
evaporated off under vacuum and the residue is purified by flash

iobatr 020 2P HBiG2 chimxandAe GEea @4t foeR 3 3t 20tk rebyitbtagygTLC
the desired product (0.112 g, 0.307 mmol, 98%) as an intense yellow
dimpne/ACOEL =13 NORYETHRTEr AW MHDF 682461, The, /v entrs gvaporated

{f A S0 A A oM AR S WL it s
Higxdrisl AL.CE62 611§, Hheke 1 dDtdihity tHd-2hsh &8 debdlidt (07042.9, 17066 mmol,

H-5), 5.37 (d, 1H, 1= 16.9 Hz, H-17), 3.80 (s, 1H, OH), 1.90 (g, 2H, H-19),
3208 @saMinterme yomep!i3C NMR (CDCI3, 100 MHz) 6 173.5, 172.6,

1960 TRk BRESE 0 B AR G B HAS G
AORIN-38 60, 0010, P=25% MMQisjs AUIPRIdas InARNYEIAYS, = 2.6 Hz, H-11),

dimethylformamide (5 mL), under inert atmosphere and the resulting
8usplehdidn Js adde diwvithr iMidabsl €d,0108 U g, 20 ZBHaNhBE). STH@ fahixttire/is 20.0
stirred_for 10' minutes, subsequently triethylsilyl chloride &*E%;-Clg, (0.171

zh

b F 92 Pt d) 15aroppecPtRardin! foiduied byPhidiffofr 1.91(q, 2H, J=
4-Aimeihyiaming pyridipe &Q'\f'/é@z(,%%?},lﬂog R09 1 T %g%eré%-ﬁ: 0.81-

the reaction mixture’is evaporated undér vacuum, monitoring by TLC

(4261 ZMB0H. 11315 the. compipiR (Gappeasn sl thet reagent. iThet55.4,
solid is subsequently redissolved in CH2CI2 and washed with H20 and

§éﬁﬂatbdcpi‘?n-1ﬂ_bia ‘e aqlitebis9Rabe 3% b8t WM TH2ER (P& 3,0104.1.
DALy LB OLg: |g§§9§g_s7a5e%v % OO0R/QLL994pL HEP2007/006243 11
combined and dried over NaZS04,

iltered and coriceéntrated under
vacuumxiieraly vhtaveng tee desyedp@duct (0.121 g, 0.240 mmol,

94%) as a pale yellow solid.

10-OTBDMS 20-OTES ThioSN-38 (0.042 g, 0.066 mmols) is dissolved in
anhydrous THF (4 ml) with stirring under inert atmosphere, subsequently
E{3Ne3HF (0.013 mL, 0.080 mmols) is dropped therein. The reaction mixture is
reacted for 3 h at rcom temperature, monitoring by TLC the disappearance of the
reagent (Hexane/AcOEt = 2/1). The solvent is evaporated off under vacuum and the
residue is purified by flash chromatography (SiO2, Hexane/AcOEt = 2/1 then 1/1),
thereby obtaining the desired product (0.034 g, 0.065 mmol, 99%) as an intense

yeliow solid.
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1H NMR (CDC's, 400 MHz) 69.26 (br s, 1H20H), 8.14 (d, 1H, Jr 9.2 Hz,
Ar, H-12), 7.58 (s, 1H, H-14), 7.49 (dd, 1H, J1 = 9.2 Hz J2 = 2.2 Hz,

-1]%'871%6 d, 1H, 5 Jr 2.2 Hz, H-9), 5.70 (d, 1H, Jr 16.5 Hz, H- 17% 528
‘?&?i JP'1E'5 Hz, H-17), 5.23 (s, 2H, k5), 3.05 (q, 2H, J= FEHEpp007/006243
1.97-1.81 (m, 2H, H-19), 1.32 (t, 3 H, J = 7.5 Hz, Me), 0.98:0.88 (m, 12 H),
0.77-0.68 (M=BED 3%}5%&?991"@ éQOMHJ):% YT ST Ay, ;5&5&6 (s, 1H,
152.1, 149.0. 146.7, 144.6, 1436, 131.9,'128.7, 126.9, 122.8, 11
H5H, 9%45,(db 44?65/9%855%22@#&3 B,14.8,71453 G41HOEEAMPHE, H-9),
V- 10- OTBDMS 20-0TES SN-38  20-O0TES SN-38 (0.121 g, 0.240
SHols, isHissolled izatleHDCE DA i s 1H, @Hﬁ@ éﬁtﬁ?dﬂ(&hs/m&ﬁj?é*z H-5),

L LR R SR i S

Q444 839 ?ﬁUm?OéS%zthﬁ”@%/ 4- @Jmt@tlay}lamm@@ueméwbﬁ% 95 (m, 12

(0.029 g O 40 mmols). After 18 h, the reaction mixture is evaporated
e gacurannmenkipritig BIMR CERIxanedAdBBt & 172)thé7 1.7, 155.6, 149.1,
disappearance of the rearl?ent The solid is subsequently redissolved in

G£26412' Ahd widshed ViH HERP ahd 38t it NAAET. Tie 4g186us PRAse 75-1.
|§8e§trggt n‘.ah gﬂgqgésé%l?[?];g nd the organic phases are

comblne ned over Na. red and concentrated under 20
VaCUUFTE)@'AMPEEIWﬁ isTpisERBBY itass chepmatography (5102,

Hexane/AoOEt = 1/1), thereby obtaining the desired product (0.127 g,

0.205 ndth6lT BSE NS H-38I€0yeRé e, SHRES mmolNsRIEGSDIERE, inGmNErguUs THF

6814d Jr 8.8 Hz, Ar, H-12), 7.49 (s, 1H, H-14), 740
T s e o5t e Rty i el s BRI P fps m
%6@@%%%%?o%qdltweramerﬁmgaf@,z)m@aﬁgss%sgazg@fo% 34 ffa room
2H, J= 7.6 Hz), 1.99-1.82 (m, 2H, H-19), 1.38 (t, 3 H, Jr 7.6 Hz, Me), 1.04

(&rdpd)jatiliR) B SR ennglayH), © Me-0iShiendid) of Bl(sa et amemmcoa
(CDCI3, 100 MHz) 6 171.9, 157.7, 155.1, 151.5, 150.1, 146.8, 145

U Theavemh 5. ESBHIH SOAP RPN ASEISE 8 gurified by

%f%%?? %]n}gn%tgx&%ghiz.& HinhactE: S5 s bty bt e desired

AMPEE VI 1001 BTOMS ES ThioSN-3
Phoad8cl QeOTBIYVSRO- s, 689 a8 0. Albnsun@neis stifgolved in 5

anhydrous xylene (6 mL) with stirring under inert atmosphere.

Subseqtie MR 4TrEssonEORMiEnt J1933 ((P0?6 U004 #qPfold) Hhdted -2 Hz,

d nlsha . The reaction mixtu reggted for 23

R Aot D Mo AdB Lt = 2 e et el By 1 =2
th& reagend. HA1e4solyeplds evanorated pf wpder vaculs? andstharasidle so (s,
is purified by flash chromatography (Si02, 10Flexane/AcOEt = 5/1),
tRéreby5obieddind, tﬂé déslﬂ@oBrjrbdhbt! 0. 34201 Q. 266 b B2Yo) BDdn. 2H, J=
intense yellow solid NMR (CDCI3, 400 MHz) 5 8.17 (d,

17151"'{*5*97?}21&? (4.2 7 5¢ (@ "&ZH"’I%R)% GAH: 1T 58 b'e M) 8¢ NMR
f‘lll&(dé’g 1o WS 8 HRld 7728 %7'451%%3661@4@21%6]1 %é 5'2142 6, 132.3,

17 556é9 HJ 20.0 Hz, H'5), 5.50 20.0 15 H
5138 (ﬁ 148,9)=128.6, H2213: 10K .8, 2R, 2#2, I68.6, rsz)elaetl?(cp,zﬁ 13 1.4.3.
Hz, 11-19), 1.41&, 3 H, J= 7.6 Hz, Me), 1.05 (s, 9 H), 1.03-0.92 (m, 12 H),
0.81- 0.FAMMPEF1X0. 30-QTEP Y. oRERANR (CDCI3, 100 MHz) 5 172 1,
171.5, 155.4, 149.4, 149 3, 147. 1436, 132.4 129.9 128,
126.5, 198318 5, (é @‘i %'6%35) 580 %ig 5155 HPEY é1%’8 A 13355‘“”“""us
1B bthy fornrdnid Q5 M E;L&Vime@QtQ\BE&u&@%'ﬁBlﬁé resulth8 EaEd’sion is

+ 20-0TES ThioSN-38 (0.042 g, 0.066 mmols) is dissolved in anhydrous

Tadidéd miith vk azinen@ 08deg, iner® avmolkphéhe, muﬁsaqueerttlyeatm:ilqminutes
(0.013 mL, 0.080 mmols) is dropped therein. The reaction mixture is
rééﬂ&%%qfiﬁ“é% tierBehs iRt & Mhrivitorify' BY Mle G2 mmols) is dropped
disappearance of the 25 reagent (Hexane/AcOEt = 211). The solvent is
evaporated off under vacuum and the residue is purified by flash
chromatography (Si02, Hexane/AcOEt = 2/1 then 1/1), thereby obtaining

the desired product (0.034 g, 0.065 mmol, 99%) as an intense yellow

solid.
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WO 2008/011994PCT/EP2007/006243 13 1H NMR (CDCI3, 400
MHz) 68.19 (d, 1H, J= 9.2 Hz, Ar, H-12), 7.96 (s, 1H, H-14), 7.44 (dd, 1H,

/1 =8.8 Hz .12= 2.6 Hz, H-11), 7.43 (d, 1H, J= 2.6 Hz, 14-9), 6.16 % 1H,

O WU _17), 6,02 (br s, 1H, OH), 5.55 (d, 1H, J= 19.7 HZI/FR28Y/006243
5.49 (d, 1H, J.= 19.7 Hz, H-5), 5.33 (d, 14, J= 16.9 Hz, H-17), 3.16 (q,

214, J=7.8 5Hz), 1.91 (q, 2H, J=7.6 Hz, H-19), 1.39 (t, 3 H, J= 7.9 Hz,
M@sr%éﬂwwﬁqq)% g9t d-AMAIE ISR IRAR (AT, (1829 o 0.238
MEG R\ 1A% sbAL- it Gidid Rkt A9 Le kb brdtelf Rntiet 43clnds armitoring by

130.0. 128.7, 126.7, 122.4, 105.5, 104.2, 75.1, 68.9, 55.8; 33.5, 23.1,

18 TCH,CI2MBOHEXAIAR ke \é hpldd o pa 8atdMdebd HB): K020PT. BRe solid is
ThioSN-38 (0.034 g, 0.065 mmols) is dissolved in anhydrous THF (4 mL)
witpseiaingtinckstispeimestrio sphiele andosequendl\s Et8RBEHFHIE0 2B enagueous

0.150 mmols) is droppe rein. The reaction mixture is reacted for 40 h
R R B Gt Xy e I AR BReecsr i SRAgSge and
(g2 R/A RS 5, 1l (ERS A WeRE S FURRP R o umder Hak 80hing the
the residue is purified by 15flash chromatography (5102, Hexane/AcOEt =
148)ithe neloy b t@iring ¢he .dedirachproaitis) (3.a2mig, 064 sutibl, 98%) as

an intense yellow solid. NMR éTHF-dG, 400 MHz) 5 9.23 (br s, 1H,
OH), 8.08 (MR (£DC!g 400 Minz) 4305 (Pras (&) 184284(3.41H7 A [H7 8, 14, 1H,

. -9) 7. ,J=9.2Hz12 = -11)..6.08(d, =
e el A RS S N s s e @
16:8 Kz, 18:8 Bz 32270524, (=18 12)14.8004H2H) F-obqd12eH18), 4.71 (s, 2

1.42 (t, 3 H, J=7.6 Hz, Me), 0.97 (t, 3 H, .1= 7.6 Hz, Me). 13C NMR ’
(FHE2-Gis (2.CINVHYPD 1.23:0. 817 i 2H6451940.98- 0488 2m1 4@, H)185.0:0.68 (m, 6

149930k %@8&5,112080%%%)7'? 195201898 %589 %52 1, 150.8, 146.8, 144.3,

134.3, 131.2 129.9, 127.9, 123.0. 118.9, 110.1, 98.5, 75.4, 65.9, 51.1, 50.0. 43.1,
32.9,7.8,72, 64, .

EXAMPLE X - 10-OTBDMS 20-OTES Topotecan

20-OTES Topotecan (0.120 g, 0.224 mmmols) is dissolved in a CHyClo/THF
= 1:1 anhydrous mixtu're (8 mL) under inert atmosphere. Imidazole (0.076 g, 1,12 .
mmols) is added followed, after 10’ minutes, by tert-butyldimethylsilyl chloride
(TBDMS-CI), (0.135 mg, 0.896 mmols), then by 4-dimethylamino pyridine (DMAP),
(0.027 g 0.224 mmols). After 21 h, the reaction mixture is evaporated under
vacuum, monitoring by TLC (Hexane/AcOEt = 1/1) the disappearance of the
reagent. The solid is subsequentiy redissolved in CHCI; and H,0 and saturated
NH4ClI, the aqueous phase is extracted with CHCI3 (2 X 15 mL). The organic phases
are combined and dried over NaxSQ,, filtered and concentrated under vacuum. The
residue is purified by flash chromatography (SiO2, Hexane/AcOEt = 1/1), thereby
obtaining the desired product (0.116 g, 0.179 mmol, 80%) as a pale yellow solid.

*H NMR (CDCls, 400 MHz) 5 8.26 (s, 1H, Ar, H-7), 8.14 (d, 1H, J= 8.8 Hz,

Ar, H-12), 7.81 (d, 1H, J= 8.8 Hz, Ar, H-11), 7.59 (s, 1H, H-14), 5.64 (d, 1H, /=
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72.3,68.5,55.8, 31.7, 22.7, 13.1, 7.3. EXAMPLE IX - 20-0TES
Topotecan 25Topotecan (0.100 g, 0.238 mmols) is suspended in

\%g drous dimethylformamide (5 mL), under inert atmosphere and the

resu Frzl(é“sga%pension is added with imjdazole (0.081 g, 1.19 'Fﬁ%%’%j’.‘”r‘%"e“‘“’
mixture is stirred for 10" minutes, subsequently triethyl silyl chloride

K&%ﬁ{?'h-@fj@ﬁ 0-9R2 NNRAS) \5.AraPPRd sWO (s, 2H, H-5), 4.71 (s, 2 H),

2008/011994PCT/EP2007/006243 14 therein, followed by addition of

Zadinstbyiamivepyridinet . MAPZHOH29)g 0.28Gsnmell) 04Ber. 52 tmihe2 H),
reaction mixture is evaporated under vacuum, monitoring by TLC

YCHOSEBAMEOH) 01801 (sirfetbortipI B RidppbarditcM Brike! idagetit/The! 95-1,

L B A B B s
Phases are comiynediany gsied syer Npg SO, fikered andconcentrated
under vacuum, thereby obtaining the desired product (0,120 g, 0.224

mmol FOSIMPAE X ale GHENEBDIR0-OTES ThictMaiMEc4B8DCI3, 400
MHz) 59.85 (br s, 1H), 8.26 §§, 1H, Ar, H-7), 8.14 (d, 1H, J = 8.8.HZ A, .
H-12),19:80 BRMS1 2P-0F 5317 oaeteern 1718 qs 01 17 Hmmmalss s gissolved in

S, A D B S e R e
W(avekdd)s CbddeRtGBRIMN(G.0d5 361861 (3adHea Midzhé rbdetidn is heated
157.9, 156.6, 152.1, 150.8, 146.8, 144.3, 134.3, 131.2 129.9,.127.9,
t92805Q.18tee reaction mixture is reacted for 23 h at 90°C, monitoring by TLC
(Hexane/AcOEt = 2/1) the disappearance of the réagent. The solvent isv evaporated off
under vacuum and the residue is purified by flash chromatography (SiOa,
Hexane/AcOEt = 5/1), thereby obtaining the desired product (0.047 g, 0.072 mmol,
40%) as an intense yellow solid.

'H NMR (CDCls, 400 MHz) & 8.35 (s, 1H, Ar, H-7), 8.17 (d, 1H, /= 8.8 Hz,
Ar, H-12), 7.96 (s, 1H, H-14), 7.85 (d, 1H, J = 8.8 Hz, Ar, H-11), 6.16 (d, 1H, J =
16.5 Hz, H-17), 5.52 (d, 1H, J = 21.0 Hz, H-5), 5.48 (d, 1H, J=21.0 Hz, H-5), 5.33
(d, 1H, J=16.5 Hz, H-17), 4.73 (s, 2 H), 2.81 (s, 6H, 2 Me), 1.92 (q, 2H, J=7.6 Hz,
H-19), 1.04 (s, 9 H), 0.98-0.88 (m, 12 H), 0.77-0.68 (m, 6 H), 0.30 (s, 6 H). 1*C NMR
(CDCls, 100 MHz) & 172.5, 171.5, 155.1, 149.9, 149.4, 147.2, 144.3, 134.3, 132.1
129.9, 127.9, 126.5, 123.0. 110.1, 104.2, 75.4, 67.9, 55.1, 50.0. 43.9, 32.9, 25.6,
18.3,7.8,7.2, 6.4, -4.3.

EXAMPLE Xil - 20-OTES Thio-Topotecan

10-OTBDMS 20-OTES Thio-Topotecan (0.047 g, 0.072 mmoils) is dissolved
in anhydrous THF (4 mlL) with stirring under inert atmosphere, subsequently
Et3Ne3HF (0.014 mL, 0.086 mmols) is dropped therein. The reaction mixture is

reacted for 4 h at room temperature, monitoring by TLC the disappearance of the

reagent (Hexane/AcOEt = 2/1). The solvent is evaporated off under vacuum and the
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110.1, 98.5, 75.4, 65.9, 51.1, 50.0. 43.1, 32.9,7.8, 7.2, 6.4. 15EXAMPLE
X 10 OTBDMS 20-0TES Topotecan 20-0TES Topotecan (0.120 g,
4 mmmols) is dissolved in a CH2CI2/THF = 1:1 anhydrous mixture

W(B‘)ﬁﬁlagf?ﬁert atmosphere. Imidazole (0 é .076 g, 1,12 mmo%‘fTéEg&D(%@O%MS

followed, after 10" minutes, by tert- buty imethylsilyl chlorlde (TBDMS- CI)

Is then by, 4-dimethylamin
O T SR B BT A B S cr i e 1/
um&%ywm»d@cmw&%af J%@%?@W@C%T H%Fh%%) as an intense
disappearance of the reagent. The solid is subsequently redissolved in
QBB snid H20 and saturated NH4CI, the aqueous phase is extracted

with CHCI3 15 mL). The organic phases are combined and dried over
Na2so4! m@?e@%%éiﬂeéﬂﬁé}&j%%éﬁvé@um Hrife Qs%érau@ﬁs = 8.8 Hz,

ri y §l h t a (Si0 arn t r -
ggtaﬁﬁ?nég tk{e% %I;sglreq((%fggog%ct%?ﬂ% ?N—b J?x 79 mmo 8% %) as a gglgyellg)\};‘\/ /=
s@lig.Hz, H-17), 6.bb YMR (G RHB, 5169 MHA) 58261(8, HE] +HR6) 14.48.,8, 1H, J =

(d, 1H, J= 8.8 Hz, Ar, H-12), 7.81 (d, 11-1, J = 8.8 Hz, Ar, H-11), 7.59 (s,
P, OHHEZAYIS5)55(33 TH, TH: AWO 260820 HEIBHRCTRLEP 2007 20062436t 2 Me),

28 Gedte T s AL D SRR BET2a oCod € 8 ch o 8
@D&ﬁao@hmz%@s.mes 191386 66 430 MREDGHS 0PNl

5171.7,157.7,155.1, 151.5, 150.0. 146.8, 144.3,134.3,131.2'129.
128.9, 123.9. 1283,123.0. 110.1, 104.2, 75.4, 67.9, 55.1, 50.0. 43.9, 32.9, 7.8,7.2,

6.4.

EXAMPLE XIlI - Thio-Topotecan (IDN 6180)

Thio-Topotecan 10-OH 20-OTES (0.039 g, 0.071 mmols) is dissolved in
anhydrous THF (4 mL) with stirring under inert atmosphere, Subsequently
Et3Ne3HF (0.026 mL, 0.163 mmols) is dropped therein. The reaction mixture is
reacted for 40 h at room temperature, monitoring by TLC the disappearance of the
reagent (Hexane/AcOEt = 1/2). The solvent is evaporated off under vacuum and the
residue is purified by flash chromatography (SiO., Hexane/AcOEt = 1/3), thereby
obtaining the desired product (0.030 g, 0.069 mmol, 98%) as an intense yellow
solid.

*H NMR (CDCl3, 400 MHz) & 8.36 (s, 1H, Ar, H-7), 8.17 (d, 1H, J = 8.8 Hz,
Ar, H-12), 7.96 (s, 1H, H-14), 7.85 (d, 1H, /= 8.8 Hz, Ar, H-11), 6.16 (d, 1H, J=
16.5 Hz, H-17), 6.02 (br s, 1H, OH), 5.52 (d, 1H, J=21.0 Hz, H-5), 5.48 (d, 1H, J=
21.0 Hz, H-5), 5.33 (d, 1H, J = 16.5 Hz, H-17), 4.73 (s, 2 H), 3.84 (br s, 1H, OH),
2.81 (s, 6H, 2 Me), 1.92 (q, 2H, J= 7.6, Hz H-19), 1.03 (t, 3 H, J= 7.6 Hz, Me). 13C
NMR (CDCls, 100 MHz) & 172.5, 171.5, 155.1, 149.9, 149.4, 147.2; 144.3, 134.3,

132.1 129.9, 127.9, 126.5, 123.0. 110.1, 104.2, 72.4, 67.9, 55.1, 50.0. 43.9, 32.9,
7.8.
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110.11 98.5,5 75.4, 65.9, 51.1, 50.0. 43.9, 32.9, 25.6, 18.3, 7.8, 7.2, 6.4,
-4.3. EXAMPLE XI - 10-0TBDMS 20-0TES Thio-Topotecan

10-0TBDMS 20-0TES Topotecan (0.116 g, 0.179 mmmols) is dissolved in
AP yeEtdlene (6 mL) with stirring, under inert atmospheRCT/EP2007/006243
Subsequently Lawesson's reagent (LR), (0.065 g, 0.161 mmols) is added

and th on | 90¢C., lan mixture is reacted for

A L i S et R R ST T

of the rep@gQAFodjtRsPIENG di g Uaru tesl Df6 Wdelsy R YU SRUEE® anhydrous
residue is purified by flash chromatography (S102, Hexane/AcOEt = 5/1),
idierety Ertaamidetife dekired @rotut afogph gre0cD A2 ma mes LD pasp@nsion is
intense yellow solid. 151H NMR (ICDCIS, 400 MHz) 58.35 (s, 1H, Ar, H-7),
899 dWHY Imidagoe(9-22p ¢1-35) MBWIR; The Mixwyerssliged fprylogminutes,

Iy H-ld), ‘165 7)a 5. 1 =

2o Sl R e AR NS e £ Ty s gropees
taereht), 21BlvEs BYdaddie), af9Rdmethlyidmifd pyrdisldMARY (9.868l)g, 0.550
0.98-0.88 (m, 12 H), 0.77-0.68 (m, 6 H), 0.30 (s, 6 H). 13C NMR 20 (C D
CT%R!$DARI 26 The wasiansniKts g is| agegonatedunder paquung magitgring by

1.129.9, 127.9, 126.5, 123.0, 110.1, 104.2, 75.4, 67,9, 55 0. -
755158 el HlegPregiarcs 81 ey e e e b DAY The sotais
LD d QRIS Aol AR MR 28 0SB biRd QRATBSEAR- 94Kt 0ONR . CI. The
mmols) is dissolved 25 in anhydrous THE (4 mL) with stirring under inert
amesphepbaselbs expierttigdE3N I BHIE (0 @14 ML, L0836 mnotgrie phases are
drop&ed therein. The reaction mixture is reacted for 4 h at room

Reir&riBbANSHNPRCrLEgediaap Rcs R A H Ass gEaguum, thereby
PARNRIAR Ok T ad b b6 81V SRS £¥RR RIS Qz{f’/é’é%eg Y%‘Fé’cyghquolid.
u ed by flash

the WO ™2008/011994PCT/EP2007/006243 16 residue Is purifi

chromategrphyC(S1192, $9e xamne/B eItk M 241 dheenol(d,) 1 theseoy-abtainiegd, 1H,
the desired product (0.039 g, 0.071 mmol, 99%) as an intense yellow
sbfid? RN (5D 130480 WMHY) 848.363& (A, 1Kk, ¥1-7)9 8. He (e 18- EB.81-11),

z, 5Ar, H-12), S yH:14), 7 1, =8 , Ar, H-11), 6.16
s A RS St B S HladR B S T D 0 46
D) Ho 48, (815Hs I sH2 5§12, §1-3) 8233 (HLIF- Jo7 1O UBdh 2448 0.76-
(s, 2 H), 2.81 (s, 6H, 2 Me), 1.92 (g, 2H, J = 7.2 Hz, H-19), 0.98-0.88 (m,
mﬂa){@,76-6)683GnNMRI)(C_LE3@3NW CDas0OD, 100 MHz) & 172.2, 157.8, 156.7,
151.8, 149.2, 146.1, 144.1, 130.9, 129.8, 129.0, 128.6, 123.2, 117.8, 108.8, 98.1,
75.4, 65.8, 50.0. 32.9,7.7, 7.1, 6.3,

EXAMPLE XV - 10-OTBDMS-20-OTES Camptothecin

10-Hydroxy-20-OTES-Camptothecin (0.105 g, 0.219 mmols) is dissolved in a

"~ CHaCIlo/THF = 1:1 anhydrous mixture (4 mL) and under inert atmosphere. Imidazole

(0.097 g, 1.42 mmols) is added followed, after 10’ minutes, by tert-butyldimethylisilyl
chloride (TBDMS-CI), (0.164 mg, 1.10 mmols), then by 4-dimethylamino pyridine
(DMAP) (0.040 g, 0.329 mmols). After 18 h, the reaction mixture is evaporated
under vacuum, monitoring by TLC the complete disappearance of the reagent
(Ciclohexane/AcOEt = 1/3). The solid is subsequently redissolved in CH.Cl; and

washed with H20 and saturated NH4Cl, the aqueous phase is extracted with CH.Cl,
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10 (CDCI3, 100 MHz) 6 172.5, 129.9, 127.9, 126.5, 123.0. 6.4. 171.5,
110.1, 155.1, 104.2, 149.9, 149.4, 147.2, 75.4, 67.9, 55.1, 50.0. 144.3,
%7%4.3, 1321 43.9,32.9, 7.8, 7.2, EXAMPLE XIll - Thio-Topgtecan (IDN
01" 5 hio-Topotecan 10-0H 20-0TES (0.039 g, 0.071 MnBE3Y7/006243
dissolved in anhydrous THF (4 mL) will stirring under inert atmosphere,

uently.15 Et3N3HFE (0.026 mL, 0.163 mmpls) is dropped thetein.
T The ofdRE nRse i et e B RRCE i idred and

BynEbfirierlipaBPoasanse Phihe sRAmeRiImRNSASRE mddalediaBhy (SO,

solvent is evaporated off under vacuum and the residue is purified by flash
Civioheatayr StBE(STOR 3 Héhars A cDElning/8)e tHesaby phbtaimndahd? g, 0.197
desired product (0.030 g, 0.069 mmol, 98%) as an intense yellow 20solid.
mww?ﬁ%/@ﬁﬁﬁéﬁ%dﬁﬁmfe‘ﬁee (s, 1H, Ar, H-7), 8.17 (d, 1H, J = 8.8

Hz, Ar,,Hs S, 114) = 7,85, (d, L, J = 8¢ AL H-11), 6.1
o ey Nk LA 406 W e A A BT B 7282 e
WS- 524 87(61 kK1, 1H- 1 49)Hz,39-Rd 5188 (6 =112 HA Gz 8hd k-7 37(82 (d,
2 H), 3.84 (br s, 1H, OH), 252.81 (s, 6H, 2 Me), 1.92 (q, 2H, J = 7.6, Hz

HH19)= 2.63a, B-P), S=68. 6AHEHMET. 186 NMR-ICDERS (D@MHEEE 57224 5d. TH,
s SR D B2 2ok 1219203 (s, 0 W), 1.00-0.92 (m, 12 1),
0.78-0.69 (m, 6 H), 0.29 (s, 6 H). 3C NMR (CDCls, 100 MHz) 5 172.0. 157.7, 155.1,
151.5, 150.6, 146.1, 145.1, 131.4, 129.4, 129.3, 128.7, 126.7, 118.3, 114.5, 97.7,
75.3, 66.0. 49.9, 33.1, 25.6, 18.3,7.9, 7.2, 6.4, -4.3.
EXAMPLE XVI - 10-OTBDMS-20-OTES Thio-Camptothecin
10-OTBDMS 20-OTES Camptothecin (0.350 g, 0.589 mmols) is dissolved in
anhydrous xylene (10 mL) with stirring under inert atmosphere. Subsequently
Lawesson’s reagent (LR), (0.590 g, 1,47 mmols) is added and the reaction is
heated to 90°C. The reaction mixture is reacted for 18 h a 95°C, monitoring by TLC
the disappearance of the reagent (Ciciochexane/AcOEt = 1/1). The solvent is

evaporated off under vacuum and the residue is purified by flash chromatography

(8i0,, Ciclohexane/AcOEt = 4/1), thereby obtaining the desired product (0.323 g,

0.530 mmol, 80%) as an intense yellow solid.

'H NMR (CDCls, 400 MHz) & 8.28 (s, 1H, Ar, H-7), 8.16 (d, 1H, J = 8.8 Hz,
Ar, H-12), 7.97 (s, 1H, H-14), 7.40 (dd, 1H, J1 = 9.2 Hz J», = 2.8 Hz, H-11), 7.26 (d,
1H, J= 2.8 Hz, H-9), 6.15 (d, 1H, J= 16.8 Hz, H-17), 5.58 (d, 1H, J=20.0 Hz, H-5),
5.53 (d, 1H, /= 20.0 Hz, H-5), 5.33 (d, 1H, /= 16.8 Hz, H-17), 1.91 (q, 2H, J=T7.4
Hz, H-19), 1.04 (s, 8 H), 1.02-0.92 (m, 12 H), 0.82-0.72 (m, 6 H), 0.30 (s, 6 H). 13C
NMR (CDCls, 100 MHz) & 172.1, 171.5, 155.5, 149.8, 148.6, 147.3, 145.3, 131.5,
130.1, 129.8, 129.1, 128.3, 127.0. 114.5, 104.0. 75.0. 68.8, 56.3, 33.5, 25.6, 18.3,
7.8,7.2,6.4,-4.3.



10

15

20

25

132.1129.9, 127.9, 126.5, 123.0. 110.1, 104.2, 72.4, 67.9, 55.1, 50.0.
43.9,32.9,7.8. WO 2008/011994PCT/EP2007/006243 17 EXAMPLE
XIV - Preparation of 20-0TES 10-hydroxycamptothecin

 B-HRPPEamptothecin (0.100 g, 0.275 mmols) is suspend&d fff2007/006243

anhydrous dimethylformamide (5 mL), under inert atmosphere and the

resulti Q’n,is added with imi le (0.225.9,.3.31 ols).
mocure X eE B0l ArerAeieR B SEAR Ry TR A aiRS k0N s180
(TES-CithidQ46@ 8thedid 5mlmlébim§rm©ﬁf@@r?msé@”og,ve@.@wdﬁ#ﬁ%) is
of 4-dimethylamino pyridine (DMAP) (0.068 g, 0.550 mmols). After 24 h
thigsasetioinmaxthyedrisusvadiratédl umiderwittcustitrimgonitakéngibyrTLEmbephere,
complete disappearance of the reagent (C112012/MeOH = 20/1). The ‘
SR 79 Ebe HIRMSHE R SHi0datin 1 Rmost dsviranea hibie e B reaction

SMPIAAELTTR10A00US phtse S EUTRFIR WIREHASZC X e

10 mL). The organic phases are combined, dried over Na red

anshppesemicatedinadesyanuan  theresyrobtaiing the desiatipuddetated off
(0.124 g, 0.259 mmol, 94%) as a pale yellow solid. 1H NMR

(COEI3vaBIT@BADIh0TaIdeP 58 10YdEfiaH, bar, flest), stosnididarerly (SiO:,

AN, 7.50 (s, 1H, H-14), 7.39 (dd, 1H,= 9.2 Hz .12 = 2.4 Hz, H-11)
Bt = 25 e A Be'ehy o e M) P 0 o0 o
bhobhthd A dh-darirRhEeddibik-dlid - 97-1.81 (m, 2H, H-19),
0.98-0.88 (M, 12'H), 0.76- 0.68 {m, 6 H). 130 NMR (CDCI3 + 5% CD30D,

100 MHi) NI 2TR{FL6 800 B6-Z) Bo B) (b3 21HAOH), BIa71(s] 30,97 POT8, 8.05
129.0, 128.6, 123.2, 117.8, 108.8, 98.1, 75.4, 65.8, 50.0, 32.9, 7.7, 7.1,
6% SbesaRmLE A% HrtdTREMS-Ib.0TE S CaRlphdkin = 9.2 Hz & = 2.8

Iy 30 AT Campiolhenn{0dRs 6, 0219 IS s SS9NER o 5

ina CH2C12/THF = 1: ydrous mixture (4 mL) and under iner

at R e3a7IEideRole-§9.6B3qd 1 ¥, nebsy iwAddad)follewes, aftey 1¢ 6 Hz,
minutes, by tert-butyldimethylsilyl chloride (TBDMS-C1), (0.164 mg, 1.10
MriBls 0 -freft: by W.dihTethkiniddedy G NMMBS(TOMAR) 1@ 04 7), D BH0. 172.1,

0Js) r the reactjon. mixture i apqrated er yacuum
T A DRSS RO B0 1050
(@glohexaned s Gkls- 4{3). 7 e solid is subsequently redissolved in
CH2012 and washed with H20 and saturated NFITCI, the aqueous phase

is extrac¥SMIALEE QNHD 1 T hio-topotecan hydrochioride (IDN 6180)

10-Hydroxy-Thio-Camptothecin (0.150 g, 0.421 mmols) is dissoived in a
mixture of anhydrous CH2Cl, (3.5 mL) and n-propanol (1.8 mL) with stirring under
inert atmosphere. Subsequently, bis(dimethylamino)methane (0.092 g, 0.905
mmols) is dropped therein. The reaction mixture is reacted for 4 h at room
temperafure, monitoring by TLC the disappearance of the reagent (CH,Cl./MeOH =
25/1). After about 5 h, a mixture of 0.125 g of concentrated HC! in 1 ml of n-
propanol is added and the mixture is reacted for other 16 h. The product is filtered
and repeatedly washed with CHCl, and Et,0, thereby obtaining the desired product
(0.168 g, 0.370 mmol, 88%) as a red-orange solid.

'H NMR (DMSO-dg, 400 MHz) & 11.51 (br s, 1H, OH), 9.78 (br s, 1H, CH),

9.06 (s, 1H, Ar, H-7), 8.21 (d, 1H, J= 8.8 Hz, Ar), 7.76 (s, 1H, H-14), 7.72 (d, 1H, J=



10

15

20

25

WO 2008/011994PCT/EP2007/006243 18 (2 X 10 mL). The organic

phases are combined, dried over Na2304, filtered and concentrated under
WaESHIEG, b4 residue is purified by flash chromatography (5J02gpa007/006243

Ciclohexane/AcOEt = 1/3), thereby ob% ining the desired product (0.117 g,

0.197 mmol, 90%) as a pale yellow softd. 51H NMR (CDCI3, 400 MHz) 6

. S, 77),.8.13 (d, 79 2), 1. H,

Se g S Bt T Sl A g S

5H66-(d), Lrtr dL s L6H5 EH,NMBZ), 572551 AHC HEGM&)24. 63, (516 ¥ 8)5 282 (s, 3

11-17), 1.99-1.82 (m, 2H, H-19), 1.03 (s, 9 H), 1.00-0.92 (m, 12 H),

B,789),69. 8 (6K2HD.297(J- & HY, IBEINMRICDEIB, 108 MAA)B Me).0*C NMR

157.7,155.1, 10151.5, 150.6, 146.1 5.1,131.4, 129.4, 129.3, 128.7
BRSO QOMER 5177 hA T2 66 6 5398 1 9de 1A b 12 17, 1305
73S sEXANPLE %V > 16-058PM3329-9F B S5 iosEampiathesin 34 2 8.3,
10-0TBDMS 20-0TES Camptothecin (0.350 g, 0.589 mmoils) is dissolved

in anhgEkasPxpede (16-mepvatESuCiagptothercinert atmosphere.

Subsequently 15 Lawesson's reagent (LR), (0.5905,.1,47 mmols) is
added @At R heeiadt RTealé P oncd #He faetiarinligsely rdrénériyydrous

r18.h a 95C, mpnitorin TLC the disappearance of the reagent
e e R e 4 B R a8 o Rl B R erature o -
apetcthankesidue i Rimiliess o flagih GRrepatEosapmI(SE260 mmols) is dropped
Ciclohexane/AcOEt = 4/1), thereby obtaining the desired product (0.323 g,
HO0EB0AF A0 MNEB A0t s 28/ ttoneisolid . ahkykinrs (CIFOB ndo0s added.
MHz) 68.28 _53,0114, Ar, 11-@,,8.16 gd, 1H, J= 8.8 Hz, Ar, H-12), 7.97 %%_e
et £ fust 7780 iFMReratedsIqiLtoraise ta 29 Ciand e diggppagrance of the
felddat HeDmBriRo(da 1bl 3T O anEAOER- 28 ()l dmeli8es the two
H-5), 5.53 (d, 1H, 1=20.0 Hz, H-5), 5.33 (d, 1H, 1="16.8 Hz, H-17),
difdtdep cthdrslis A¥sRbldd, Atk hlabdoen Iahpdritdr8, Re(neatfdr)is quenched
0.82-0.72 (m, 6 H), 0.30 (s, 6 H). 13C NMR (CDC6, 100 MHz) 6 172.1

by pdsditian of saigrgtediNCl4Ths, aueaus Bhase js@Xirapsedaith & HzCla (3 x 15

%%‘%’Ban]hﬂthoé 1o]rga§ﬁc phases are combined, dried over Na;SQ., filtered and
concentrated under vacuum. The residue is purified by flash chromatography (SiO3,
Hexane/AcOEt = 3/1, then 2/1 and finally 1/1), thereby obtaining a mixture of the
two isomers (0.101 g, 0.210 mmol, 97%,) (1:1 isomers ratio) as a pale yellow solid.
The two isomers are separated by further chromatography. In order of elution:

1st diastereomer: *H NMR (CDCls, 400 MHz) & 8.52 (s, 1H, Ar, H-7), 8.25 (d,
1H, J= 8.4 Hz, Ar), 7.96 (d, 1H, J= 8.4 Hz, Ar), 7.87 (, 1H, J= 8.4 Hz, Ar), 7.69 (t,
1H, J = 8.4 Hz, Ar), 7.47 (d, 1H, 'Jur = 61.2 Hz, H-5), 7.45 (s, 1H, H-14), 5.62 (d,
1H, J = 16.8 Hz, H-17), 5.22 (d, 1H, J = 16.8 Hz, H-17), 2.02-1.84 (m, 2H, H-19),
1.03-0.93 (m, 12 H), 0.80-0.71 (m, 6 H). 3C NMR (CDCl;, 100 MHz) 5 171.4, 157.5,
152.3, 151.1, 150.2 (d, J = 1.5 Hz), 150.3 (d, /= 1.5 Hz), 143.6 (d, J = 5.3 Hz),
133.7, 131.7, 130.2, 128.9, 128.4, 127.9 (d, /= 15.0 Hz), 126.3 (d, /= 15.0 Hz),
121.8, 98.9, 93.8 (d, "Lr = 213.2. Hz, C-5), 75.1, 65.7, 33.1, 7.8, 7.2, 6.4.

2rd diastereomer: 'H NMR (CDCls, 400 MHz) 6 8.51 (s, 1H, Ar, H-7), 8‘.25 (d,
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104.0. 75.0. 68.8, 56.3, 33.5, 25.6, 18.3, 7.8, 7.2,6.4,-4.3. WO
2008/011994PCT/EP2007/006243 19 EXAMPLE XVII - Preparation of
10- h&’ét}ﬁ% -Thio-Camptothecin (IDN 6181) Thio-camptothecin

220-0TES (0.320 g, 0.524 ;mmoils) is dissolved ﬁ%ﬁﬁ‘%‘}%@““
THF (8 mL) with stirring under inert atmosphere, subsequently Et3No3HF
(PB7R8L4 AL RNAMAS) (5 dippped hersingT hegreacte §—n@%tW? ig&r), 7.68 (t,
reacted for 20 h at room temperature, monitoring by TL
disappedrands, #rihé.sdagemH{ClhaGLa0MeBE &ZH114T k‘a qelvent s, 5.62 (d,
evaporated off under vacuum and the residue is purified by flash

c‘iﬁorﬁatd&r%ﬁfﬁ/ {5162, %Wz@limdm”z?s’ﬁf’tﬁéﬂ%ﬁ??m%?@b(yﬂ 2H, H-19),

ﬁ%w i Mga(%&%\a&&c])‘g% %ﬁ%&? s 1@%@)&?} 5 157.8,

Hséxls,Hfﬁ),z@ Do(g, 143, 2=92Hz, H= b4 k) 748 B, 1%.:!1%13.@,31%@@! 127.9
1H, 11 = 9.2 Hz ,12 = 2.8 Hz, H-11), 7.22 (d, 1H, J'="2.8 Hz, H-9), 6.07 (d,

18, £12.3 Ha), Hzm (@mmegm) Ol2).,.8 @47 ¢&= 2kf Hz5)99.8398,816, 'Jor =
1=16.8 Hz, H-17), 1 q&% J = 7.6 Hz, H-19), 0.97 (t, 3 H, = 7.6 Hz,
1

eS8 58 Rk ZﬁQF%B Wb 61785, 1721, 15157.4, 149.7, 149.0.
146.1, Ehpel EL3 1 epataion &2591-7 2 topat%ﬁ)%t 8 e ’1310313}&3{%%{.er

68.5, 56.5, 31.7, 7.3. EXAMPLE XVIII - rOChlorI

6180) The ﬁebfmdgwmdﬁ&mﬁ@m@cﬂs(eahﬁﬂ@hew@omm@e)owsz mmols)
dissolved in a mixture of anhydrous CH2CI2 (3.5 mL) and n-propanol (1.8

ASLARRA"SEierifYy anbieirons indif aﬁd@bhe\f@hsabgémmf inert atmosphere.
dlmeth 905 |s dro ed the
%u% :¥t &@WI@E‘@ tée d'?o ; 8 mmaols %P %rgm torﬁhe rsﬁctson

e regc?O mixture 1S r at room empe

ThiGdhe disapper@nee Oiéhﬁ r%ag@anGCté%%%MEé?Hmo%ﬁ@r)n@ﬂ@y TLC the

about 5 h, a mixture of 0.125 g of concentrated HCI in 1 ml of npropanol is
ahmpammhe alijhareig est (ko MLOELS N/ 2ZJhEhw edicribifilemubrated off
nd repeated% washed with CH2CI2 and Et20, thereby obtaining the

?éd' BRYHRCA(Y 188 By g GmEeRjaRh % d5iBra iy aRB\COE = 1/1),

thereby obtaining the desired product (0.019 g, 0.051 mmol, 98%) as a pale yellow
solid.

'H NMR (CDCl;, 400 MHz) & 8.52 (s, 1H, Ar, H-7), 8.25 (d, 1H, J= 8.4 Hz,
Ar), 7.96 (d, 1H, J= 8.4 Hz, Ar), 7.87 (t, 1H, J=8.4 Hz, Ar), 7.69 (t, 1H, J= 8.4 Hz,
Ar), 7.59 (s, 1H, H-14), 7.46 (d, 1H, e = 61.2 Hz, H-5), 5.69 (d, 1H, J= 16.8 Hz,
H-17), 6.26 (d, 1H, /= 16.8 Hz, H-17), 3.87 (br s, 1H, OH), 2.01-1.81 (m, 2H, H-19),

1.05 (t, 3 H, J = 7.6 Hz, Me). 13C NMR (CDCls, 100 MHz) & 173.5, 157.6, 151.1,

151.0. 150.2, 144.1, 133.9, 131.9, 130.0. 129.0. 128.5, 127.8, 126.4, 121.7, 98.8,
83.8 (d, 'r = 214.0 Hz, C-5), 72.5, 66.0, 31.5, 7.8.
EXAMPLE XXI - Preparation of 5-F-20-OH-camptothecin 2nd diastereomer
The second diastereomer of 5-F-20-OTES-camptothecin (0.025 g, 0.052
mmols) is dissolved in anhydrous THF (5 mlL) with stirring under inert atmosphere,
subsequently Et3Ne3HF (0.060 mL, 0.368 mmols) is dropped therein. The reaction

mixture is reacted for 28 h at room temperature, monitoring by TLC the
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NMR (DMSO-d5, 400 MHz) 6 11.51 (br s, IH, OH), 9.78 (br s, 1H, OH),

9.06 (s, 1H, Ar, H-7), 8.21 (d, 1H, J = 8.8 Hz, Ar), 7.76 (s, 1H, H-14), 7.72

%dQlH, .1= WO 2008/011994PCT/EP2007/006243 20 8.8 Hz, Ar), 5.91 (d,

 §08081397 H-17), 5.50 (d, 1H, J= 16.4 Hz, H-17), 5.49 RS BEP2E)06243

4.73 (s, 1H, CH2NMe2), 4.72 (s, 1H, G3#2NMe2), 2.83 (s, 3 H, Me), 2.82

(s, 3 H, Me), 1.87 (q, 2H, J = 7.6 Hz, H-19), 0.85 (t, 3 H, J = 7.6 Hz, Me).

14ERATR PR SORFETeRSS N (T58Ne/Ac0RY > 1/2) g selveny, 1§ syaporated off
. . 5 , 109, B _

%;f?dgr Yadananky tﬂé?e@td%é%%@85@5‘39\%@&@52,W@xéh%%céa = 111),

72.8,68.6,57.4,51.1, 43.1, 31

SitfeRB DT RSHRMPIBEREY prodGapDIBaSiD 28E0TRSI (07499 4 9 246 yellow
mmols) is dissolved in anhydrous THE (6 mL) with stirring under inert
atf@sphere, then cooled to a temperature of - 78C and a 1.0 M LiIHMDS

lution j 0 60 Is) is d d 10 therein. After 20',
NES! (0 AW BB A YRR rctss TMrAls i) 8 AAdEar Rieraih He.
Ay FodAnEfanLe i |eft Eezr%i%ta,zw 90csthe JisanPeARRCe Qf theg 4y,

reagent is monitored by TLC (Hexane/AcOEt = 1/2)."Formation of the two

dhast@réortersHs lobishrest Adterts hat roetnterpperafusecdhe refction 16.4 Hz,
uenched by addition of saturated NH4CI. The aqueous phase is
&t%&téd%ifﬁ@ﬁ%@@&% Hed Thi3)84r&tRe IdtgRhih pridsed Aen, 2H, H-19),
C ined, dried.ayer Na 4, filt ngentr n a :
SPbled oL A IR TAC SRR R oG 12

3{&1thensild, and inals B/193theraby obtepaing foaxtue & thestwo121.6, 98.9,
isomers (0.101 g, 0.210 mmol, 97%,) (1:1 isomers ratio) as a pale yellow
sHfd. (thé4ws Rt idzate Deparbtdd by firthef.8hromatography. In order

f elutiqn ' - 1FI NMR (CDC13. 400 MHz) 58.52 (s, 1H,

v o i S B R

1H,J :Mﬁétlﬂaiﬂﬁé%éé"é@].ﬁ@-ﬁ,@z%)nym‘b?ssdis]d_i'ss%m% TnCdnfiydrous
Hz, H-5), 7.45 (s, 1H, 1-1-14), 5.62 (d, 1H, 1= 16.8 Hz, H-17), 5.22 (d, 1H,

TEHFG(8 Mik) Mithi7$ieriog-an84r(me ldirhbd ) ede 08180 (edtd b temperature of -
0,80-0.71 (m, 6 H). 13C NMR (CDCI3, 100 MHz) 6 171.4, 157.5, 25
15898 3987 11O Mol iftMDS $aiytioinyEHR5 (260 518 QR6f=rreois))is dropped

BATR I, BRI o
32 Inl) 85 addddd AlO 200810818 94R 4 pbiaR200¢/06#A Rt 16128=Bdhd the

Hz, Ar), 7.96 (d, 1H, J= 8.4 Hz, Ar), 7.87 (t, 1H, Jr 8.4 Hz, Ar), 7.68 (t, 1H,
Jeispangaranpe 7051 the TPRAGRIF is GO pIeR-by, 7TTAE ({HeKpne/AaPBL62 2/1).

}(-% 14, Jr17. Ighz H-17) .S%Oé%g 1H, Jr17.2 Hz, H-17), 2'%%%@21-?" 2H,
95y ‘.‘6“4-8?9 Tt ERCEREST (1R, 8935S %T(}ﬁ:i ( M at room
MéHp &rdilte? thldreSetorl B4 Reddted bl it ADF sddmtedNHTON 4 hZdqueous
131.7,130.2, 128.9, 128.3, 127.9 (d, J= 2.3 Hz), 126.3 (d, Jr 16.7 Hz),
1p11a8gds axieEtdd)wib.CHAGIS (@1 x 1 EORLY 2ddl BdHargariy), pHassH5c8,combined,
33.3,7.9,7.1,6.4. ‘
dried over NaxSOQy, filtered and concentrated under vacuum. The residue, consisting
of the two diastereomers, is purified by flash chromatography (SiO,, Hexane/AcOEt
= 3/1, then 2/1 and finally 1/1), thereby obtaining (0.106 g, 0.210 mmol, 97%) of a
mixture of the two isomers (ratio of the isomers 1:1) as a pale yellow solid. The two
isomers are separated by further chromatography. In order of elution:

1st diastereomer: 'H NMR (CDCls, 400 MHz) & 8.45 (s, 1H, Ar, H-7), 8.25 (d,

“1H, J= 8.4 Hz, Ar), 7.95 (d, 1H, J= 8.4 Hz, Ar), 7.86 (t, 1H, J= 8.4 Hz, Ar), 7.68 (1,
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EXAMPLE )O( - Preparation of 5-F-20-OH-camptothecin .1st diastereomer
The first diastereomer of 5-F-20-0TES-camptothecin (0.025 g, 0.052
mmols) 10 Is dissolved in anhydrous THE (5 mL) with stirring under inert
8% HATE Subsequently Et3N3HE @060 mL, 0.368 mm&%ﬂ?’&%ﬂ?fé&“

therein. The reaction mixture is reacted for 28 h at room temperature,
manjjerigg by TAG, thaglisapresrangeading reagent{Hexan/ANQEL=16.8 Hz,

112). The solvent is evaporated off under vacuum and the residue is
dhromdictfraphéld, (3015 81 &leare/NOOED+-1/89, (1htRétebylohidifidPthé (m, 12
desired product (0.019“% 0.051 mmal, 98%) as a pale_yellow soli

, id.
T KR D ETs, G150 MG )W EoR 1 1ORAMHZYP 6 558q 183318 %347 50-8.
Ao :9840.0LHa38 451z, ARl 7,874 §H1 I8 4458 AN B3l 458475 4,
Hz, Ar), 7.59 (s, I H, H-14), 7.46 (d, 1H, 1JHF = 61.2 Hz, H-5), 5.69'(d, 1H,
5 2665173301, 1H4-4,77,.5.861(d, IN, Jr 16.8 Hz, H-17), 3.87 (br s, 1H, OH),
2.01-1.81 (m, 2H, H-19), 1.05 (t, 3 H, J= 7.6 Hz, Me). 13C NMR (CDCI3,
100 MHY) $asrgenme7 b1 MR (QBE 1o 4B0MH2)4% 8.4538, 9 H.3AroH1BSH24 (d,

.0.128.5, 127. 4,121.7, 98.8, 93. JeF =214.Q Hz, C-5),
5 Gk HE. . EANIEL & S haBardaR b T = 84 P ATL 768 (.
o -20:QfkrgamRigthendn 2nidigsiaseenser 251 J,hﬁ-§§*,99.% Qiasteregme g Hz,
of 5-F-20-0TES-camptothecin (0.025 g, 0.052 mmols) is dissolved in
arNZUrOR2THE B mE)With iSardihd Dn@cd3reddatmophétet HubseBrdedlym, 12
Et3Ne3HF (0.060 mL, 0.368 mmols) is dropped therein. The reaction

BB Bh&RAB D280 MNEOHr B d CFMEZhBrlibliflg HRETL.C B3, 150.9,

0Q8/p11994RCTIER2QQZ/00 2244 ft
RPN mrend st 100
the. reswlgeds.shromatageyhed (Si02, Hexane/AcOEt = 1/1), thereby

obtaining the desired product (0.018 g, 0.050 mmol, 97%) as a pale yellow
solid. SEXANWRMR YXHCIBrepryalipe p68-H13-20-04-pamptpihecin (R diagteypomer

8.4 Hz, Ar), 7.96 (d, 1H, J= 380, 1H, Jr 8.4 r, 7.69 (.
o BPESR ey Lot ENG 2 BrES e 158 OT8 Y D mmors)
3569 oilldd Jm 18nfyd7e dd- T - @D (i 1 Huidt $8rAddZ urabr) ik’ SihSsphere,
1H, OH), 1.98-1.78 (m, 2H, H-19), 1.04 (t, 3 H, J = 7.6 Hz, Me). 13C NMR
(CHOSHGUa Oty MidN)e8 17 3B 16 ™Y, 1518 nipaB] i8,dr6predle2in.338, reaction
131.9, 130.0, 129.0, 128'56 127.8, 126.4, 121.6, 98.9, 93.7 (d, 1Jc==
XY Bz ISC 187995 TR, £ _3?.6?‘7.89%‘3(&%?*?_%3%&&- PRpgE8n Ry TLC the
N0 ke GARRIRIheGH (Hex&@%@@?gw;ipﬁ%l%&pg_%vgp@rgted off
mmols) is dissolved in anhydrous THF (6 mL) with stirring under inert
atntespheseuthearabolies teesidemparapuriied - blS T8k ackrarafolytaphy (SiOs,
LIHMDS solution in THF (0.260 mL, 0.260 mmols) is dropped therein.
Ateepe/ ik Bbsyl/Avidee(eaNsbtatBs HerdesienRiaRywh @-PSRoUS Hgmmol,
( ).is added. After 2 h at -78C, temperature is left to raise to 25C and
téé%l{s%spgepgr% é%oo tshoen c?i—:'agent Is monitored by TLC (Hexane/AcOEt =
2/1). Formgiinn @dbe twocdisterecsmner 4s ARsarvedzAftep 2hBOiminvat g 4 Hz,
room 20 temperature, the reaction is quenched by addition of saturated :
MU CIST e AbueGu8. phriseAis, ekfracte dhvidFOH2AM2 AB8) X716l ) t&hd/thé .4 Hz,
or%anic S;ases are c mbinezj dried over Na2S504, filtered and

{ i & %\)32' H-17), 5.29 (d,

BrlcdrRrataabhdd Phctuit it edicie? (st b8 R -
diABtoreamers,ISRyrfiedday fiash Ghrennioenya(ek03 HIRXReE/ AR R 3 H, o
311, then 211 and finally 1/18, thereby obtaining (0.106 g, 0.210 mmol,
H%pofta, Me). BC NMR (CDCl;, 100 MHz) & 173.6, 158.3, 150.8, 150.7, 149.8,
144.4, 133.1, 131.5, 129.9, 128.6, 128.3, 128.3, 128.1, 120.6, 98.6, 75.4, 72.7,

66.0, 31.5, 7.8.
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25mixture of the two isomers (ratio of the isomers 1:1) as a pale yellow
solid. The two isomers are separated by further chromatography. In order
of elution: Ist diastereomer: 1H NMR (CDCI3, 400 MHz) 68.45 (s, 1H,
WP I TP (d, 1H, J= 8.4 Hz, Ar), 7.95 (d, 1H, Jr 8.4 Hz, RET/EEIB0H 01843
Jr 8.4 Hz, Ar), WO 2008/01199423PCZ4EP2007/006243 1H, J= 8.4 Hz,
Ar), 7.49 (s, 1H, H-14), 6.97 (s, 1H, H-5), 5.65 (d, 1H, J=16.8 Hz, H-17),
5.26 (EXAMPIE D@V Prenaratiopof B $reamatathedn 2°9gdiggdargemep

155 5, 1B B8O 12 6 D0 TS F SR R AT, HoR G 9 mmol)

@i?s%éivé@oiﬁ’ %ﬁﬁyd?gu@ %2’(@5-71*& 3-Jvitﬁ-gsti?r%961ﬂnder ziﬂgrt atmosphere,
diastereomer: 1H NMR (CDCI3, 400 MHz) 6 8.45 (s, 1H, Ar, H-7), 8.24 (d,

ShbshRiehtiiz FAaN 6395 (0, 133, i, B048BHx inpIS). 86 dtopbbd)thBribzTWe)reaction
7.68 (t, 1H, Jr 8.4 Hz, Ar), 7.46 (s, 1H, H-14), 6.99 (s, 1H, H-5), 5.66 (d,
THktyrelis. seppter far265at (aomHempeeati gz Maniteying dpe disarpsapance of the

-19), 1.03-0. 0 H), 0.8Q:0.71 (m, 6,H). 130 NMR (CDC]3, 100
g R R Sl OR T £ sy S P rpigie tmaer
1880l ReBiht2R<d i B bul#R B9 FidsH enfortatde@pifs FiSh, H8xdné/AcOEL =
6.4. EXAMPLE XXIII - Preparation of 5-N3-20-0H-camptothecin

1stdithsteabywiinining dhesteeevate pboid- N2 -OTE HEamptot#8d) as a pale
0.070 g, 0.139 mmols) 15 is dissolved in anhydrous THF (6 nt) with
ﬁ}%%ﬂaer inert atmosphere, subsequently Et3N3HF (0.170 mL, 1,016
mmols) is G{RPREHEISTAlh THEJRBIRN MIXHIS [RAFIBGIN 26l - g 4 1y,
room temperature, monitoring by TLC the disappearance of the reagent
Ktexane/ALORL 2 H B)4 Hie 80)vEgsyevanQraied eft UnGer \eBciHumHaoe 8.4 Hz,

the residue is purified by flash chromatography (Si02, 20Hexane/AcOEt =
2, 1RG4y Wikl hECEsirtd SHetuE 16 85318, o 136-BMb, A7) 325 (@

ate.y soli 1H C , MHz) A4 (s, 1H,
T R D 2 B b S Sk 13 A7 g o m v
tHz 8r B4 We) Adc MRt (GDICH 8 doHarHay)s 4838 45,158 .41 -18H,96.985dS, 149.8,
1H, H-5), 5.70 (d, 1H, Jr 16.8 Hz, H-17), 5.29 (d, 25 1H, Jr 16.8 Hz,

Fi4475, 380 Qbr31 EH, @RIP, 2186-6,8126w:, 218K, 10381104 20.8, HI&JE: 7563, 72.6,

H§,1Mgi. 1308NMR (CD013, 100 MHz) 6 173.6, 158.3, 150.8, 150.7,
£ 9.8, ZP4.£’, 133.1, 131.5, 129.9, 128.6, 128.3, 128.3, 128.1, 120.6, 98.6,

754, T2 ARPOE 3G 7 Sre PURFIPE-NIR EmpbReRl) /006243 24

EXAMPLE XXIV - Preparation of 5-N3-camptothecin 2" diastereomer
The digBterdmstered ofeh-N 8 ZDNE-EG-Odreptophetbiec(0 .A665@, §,. D029 mmols) is
mmols) is dissolved in an%rous TI-IF 56 mL) with stirring under inert

SigRdped e admiderehag e tsreHED (3% M 20%20 Y@@ par) with
therein. ' ' ' 6 h at .
U TSI RIS DO S EEERNG - o)

(Hexane/Leéist m Lddud e SOVE BhifbeHapesind)odr& iRfiv@csltMdadreaction
the residue is purified by flash chromatography (3102, Hexane/AcIDEt =

miyturreiegesingifting that desiret prriattreonoudtgivgiay7 Thih Oieeusy AcOEL =
qg?lﬁwgeéllg%ggggénce of the reagent, then filtered through Celite and washed with
CH.Clz (2 x 15 mL). The solvent is evaporated off under vacuuni. H NMR.
spectroscopy of the reaction crude reveals the presence of the desired productas a
1:1 mixture of two epimers at the C5 position. Flash chromatography (SiO,
CH.Cl2/MeOH = 35/1 then 25/1) allows to recovery the mixture of the two

diastereomers (0.046 g, 0.126 mmol, 98%).
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10'H NMR (CDC13, 400 MHz) 6 8.45 (s, 1H, Ar, H-7), 8.23 (d, 1H, Jr 8.4

Hz, Ar), 7.95 (d, 1H, J= 8.4 Hz, Ar), 7.85 (t, 1H, J= 8.4 Hz, Ar), 768(t 1H

J= 8.4 Hz, A1), 7.60 (s, 1H, H-14), 7.00 (s, 1H, 145), 5.74 (d, 1H, J=1

WO 20930498 55 (4, 1H, J= 16.8 Hz, 14]%?) 3.86 (br s, 1H. OK’ i“"‘%"“ﬂ’%“fm
e

(m, 2H, H-19), 1.04 (t, 3 H, J = 7.6 Hz, Me). 13C NMR (CDCI, 100 MHz) 6

173.4, 1 5 50 : Q. 131,5, 129.9, :
264, e ROl TR W AT h SRR . 20
X6 -12ae pavadian Af SN2 campiotihe oip), 7.68-7esdiasterepmer 2.98 (s, 0.5 H,
5-N3-20-0H-camptothecin (0.050 g, 0.129 mmols) is dissolved in a

nhixtdie ob Attt Fﬁl—l‘lﬂ)(ﬁ 8his,) ahdiahiksidi@dE Kee O (6, itS)nhti 4264 (m,
stlrrli’gunder inert atmos e subsegD ently is added with Pd/C (14

(96 B R R v AR (RO AMb P ooty Hr Mol i -22 (m.
THe 1eaeion Fye | ﬁwr%aﬁt%eg”&:w:i%ﬁ MPSEARIS) BARRAIRIBY 158.5

TLC (Hexane/AcOEt— 1/3) the disappearance o fthe reagent, then filtered
theatight Eelite2any] weGkHe \Gith1@GH2CR2aR x46esmR)CT,hesgatvent)s 131.0 (2 C),
evaporated off under vacuum. 1H NMR 25 spectroscopy of the reaction

ctélled r@x@élé%ﬁe‘iﬁ?eé}ént@o? {RECUAFR Brovut? &S 4219) mMB&udédfiw 3-8 (2

' t I 02, CH2C12/MeOH
Sgégﬁtsﬂz% gg/?? II% to ré:egtf\g/ké(r@ t%{ngrlril%i_]%E r’re): gﬁgg two dlastereorr?ers
(0.046 grxthivit mmarly O880yi- VB SHRMBLAIRIBFaLIRS 20071 e4meRthecin
1H NMR (CDCI3, 400 MHz) 6 8.48 (s, 1H, Ar, H-7), 8.22-8.17 (m, 1H, Ar),

7 95-7, 9 (mictheohr) 20-8BF2 S 00L&, @@167 BBBIeDisndiddd|vad) i 88hydrous

s, 0.5H, H1?754(505H H-14) 6.50 (s, 0.5 H, H-5), 6.47 (s, 0.5 H,

ﬁf 7l Wi RtTTigg ynesy nsrks Wﬁﬁ‘.e"fH”ﬁ”l‘??O *BdoRa5 gt re of -
HZ‘S%' Q'nB”aZ} 011%8!:%'50‘7\1%5}1 E_fll ]FWF ]%&38]1 QI]rL(nb §8H Mﬁgl%qg dropped

NMR (CDCI3, 100 MHz) 6 173.8 (2 C), 158.5 (2 C), 1561.2 (2 C), 1

Ghetdif. A(R )01 41 (RUD)y 332 m@r@a,xmleqmmze 872 £).328 &(Rols) in
C), 128.3 (2 C), 128.0(2 C), 127.8(2 C), 120.2 (2 C), 113.8 (2 C), 97.7 (2
Snwalmes aYiEe3 feb)o'ssids)%z Aot hBEXR pﬁ@w:wearance of the

5 |tB tox arb hygraz‘uﬂ QTES toth toth ﬂe two
U s) IS a%so nanhy ous n{p

Mtbﬁ@fmaed@r trwé%aosm@eﬁ@am@a qet&a@ﬁ@@aew%r@am@wosf &8furated
and a 1.0 M LiIHMDS solution in THF (0.281 mL, 0.281 mmols) is dropped
théTeiH. Aﬂemﬁ@@%wﬁ%&%ﬂam@s&émﬁhﬁdﬂ@ﬁﬁ@) 16.013 gnd. 8 organic
mmols) in anhyd rous THFé mL) is dde? After 4 h at -78C, the

dRESEE A %%‘é FoRs 5! a@’@ﬁt“f? Bt 8?%8%?%@0&895?1%86‘& Yacuum.
3t} FRURBHOR of e W o] iaRisHe oS S RSARYV /ST  SHERRIORIBE = 3/1),
guenched by addition of saturated NH4Cl. The agueous phase is
eftteaetgtobitinClg 2Qt2x(8re dbtheltvarisbthero gatié ghaseanenoh@ibisied he two
dried over Na2S04, filtered and concentrated under vacuum. The residue

SSRRSCPES ?%%?f%ﬁ%%&sﬁl“&ﬁﬁi)@ﬁ?gfrq@%nlém&‘éﬁpi%ﬁ'?“
20therety qpiginiag ARl gk ?86“&#?491 5838 ¢ e 1AAR, 8.23 (d,

97%). The two Isomers are separate urther chromato raphy

ofi glugiens 4 Hzlm)draate(eomemlkhl\lwlﬁb(ﬁmm,é@Q Miiz). BoB7885(h S2H, Ar
1H, Ar), 8.23 (d, 1H, J= 8.4 Hz, Ar), 8.01 (br d, 1H, Ar), 7.90-7.71 (m, 2H,

AY) H7 T70- B.A8(hr 3HT Ar H-Bh 1219 16(S 21 thr &7 118,8-4H8), H. 67D (§, 2 di=1 e &= 16.8

o Eok 1P S0 89, Tloe 45 T8 12 80 HEBUPD 0 G & OTHCRIRR 12 10
(@[2G 15374 O Hp) GBRMR eH8, 15&)5\:1!1%5651 7P7,015508 Q6331 £55 5, 152.0,
149.4, 145.0,132.1, 130.6, 130.0, 128.7, 128.4, 127.9, 119.9, 98.3, 82.7,

81R.0915175.2,48A7 133.2, 2831 2736,6/.730.2, 628.7WW28.4, 127.9, 119.9, 98.2,

2008/011994PCT1EP2007/006243
82.7, 81.5,79.7,75.2, 65.7, 33.2, 28.3, 27.6, 7.7, 7.2, 6.4,
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26 2nd diastereomer: 1H NMR (CDCI3, 400 MHz) 5 8.79 (br s,1 H,
Ar), 8.23 (d, 111, Jr 8.4 Hz, Ar), 8.01 (br d, 111, Ar), 7.85-7.76 (m, 2H, Ar),
7.65 (brt. 1H, J= 8.4 Hz, Ar), 7.52 (s, 111, H-14), 6.54 (br s, 1H, H-5)
@%i“%(?i‘ﬁ“ﬁ 16.8 Hz, H-17), 5.22 (d, 1H, J= 16.8 Hz, 11-15}/ B ¢/7{046243
(m, 2H, 11-19), 1.76-1.08 (br s, 18 H)28 1.04-0.92 (m, 12 H), 0.80-0.70

(m, 6 3C.NMR (CD, 0 ) 5.1.7 157.9,.155.5,155.5
152.3?%%%‘.6‘7’%3‘? ,%’49%41%’%%%@:1?0%5&'.‘5?)15&391%.?’,11 gy 823 (d.
427 3105 K2 687 0B AH! AH, F88. 0P8 3 %R, 28)37 86 dort81H, 2= 8.4
6.4 EXAMPLE XXVII - Preparation of

BagliArh RS/ CRribhyihy dyaBife-20-SHUAMBBINBEN (bt thasteretnterz, H-17),

105-di-t-Butoxycarbonylhydrazino-20-0TES-camptothecin (0.050 g, 0.072
SaRdid) bt diastErBotRePts Blsgofed 87 ARy aitot TP AL Mia S 18 H)

o) ftde
e Rl R T RN 187 o

6518 tesaperabiye, Aemionsg by kb G theslisapearasossof tieoeaent 128.4,
(Hexane/AcOEt = 3/2). The solvent is 15 evaporated off under vacuum

WIS 19 Is PRANIEA.By TSh TEhPo HRBGHAEh R 8L BT, HxBnBA DAL

= 3/2), therehy ohtaini desired und (0.041 g, 0.071 mmal,
* G0 B R PR PG ook P A B FyePaiae-20-O%-

gg@%l{ﬁggmtnmgg@gﬂgpentane = 1150. 1H NMR (CDCI3, 400 MHz)
58.77 (brs, 111, Ar), 8.16 (br d, 11-1, J= 8.0 Hz, 20 Ar), 7.97 (br s, 111,

Ar), 7.867Bi{axyddrhohgh§dazihos2 O THS L ampboftedit, 16.0604 Hz, 0.072
H-17), 5_.24§d, 111, J=16.4 Hz, 11-]:7), 3.86 (br S. 1H, OH), 2.00-1.80 (m,
polgh fits) dipstgreomemis slisspugdimantydaus Tk (4 nkieyith stirifgrinder

CDCI3, 100 MHz) 5 173.7, 157.9, 4D , 192.1, 2. 150.7
a8 epastr s, Whp it (908 Bl basy pddy s qpoppes
BLRin e (Bab1ibR -fhixdlr8 . LRHERdZ6r B35 hat roorr YeMBIERreX Mibhitoring by
Preparation of 5-di-f-butoxycarbonylhydrazino-20-OHcamptothecin 2nd

Gidstdire oirarpeireBeroRy dAr 6agUeyrienane) AXHE - cadidiotiésinsolvent is
0.050 g, 0.072 WO 2008/0L1994PCIMP20Q7/006243 27 Is) 2nd

SARRhEl ORER ORI ZRF RO PR Py Es e TR Mgiperephy
(885, AIRRSAEAE RIS NG A 3R Mo B 54 L BREISNAS(0.041

dropped therein. The reaction mixture is reacted for 35 h at room
e0Tperaturie 9 B¥6N eeringalsy yEllGutiseltisappearance of the reagent
(Hexane/AcOEt = 3/2). The solvent is 5 evaporated off under vacuum an

d
the resi@8T Pifritid dAPARRH TRb RY-F0G IR (8 B oM Hrelpcesntgne = 1/50.
32), TR0 488 MRS oA 0. 00D 8. RIBPI 0 POED e,

as a pa ' The product is further purified by crystallization
KeNTRH2612/Pentans 7845050 1t NIMR AODEE, Q& MHZHESS,. BB, 1H, J =

1H, Ar), 8.22 (br d, 1H, J= 8.4 Hz,

16.4 Hz, H-17), 5.24 (d, 1H, J= 16.4 Hz, H-17), 3.86 (br s, 1H, OH), 2.00-1.80 (m,
2H, H-19), 1.79-1.13 (br s, 18 H), 1.03 (t, 3 H, J = 7.6 Hz, Me). 13C NMR (CDCl,
100 MHz) & 173.7, 157.9, 155.5, 155.5, 152.1, 151.3, 150.7, 149.6, 145.7, 132.3,
130.7, 129.9, 128.7, 127.9, 127.6, 120.0, 97.9, 82.8, 81.6, 79.7, 72.7, 66.1, 31.8,
28.3,27.7, 7.7.

EXAMPLE XXVIil- Preparation of 5-di-+butoxycarbonylhydrazino-20-OH-

- camptothecin 2nd diastereomer

5-di-#Butoxycarbonylhydrazino-20-OTES-camptothecin (0.050 g, 0.072
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10 Ar), 7.99 (br s, 1H, Ar), 7.88-7.50 (m, 4 H, Ar), 6.53 (br s, 1H, H-5),

5.65 (d, 1H, J= 16.4 Hz, H-17), 5.26 (d, 1H, J= 16.4 Hz, H-17), 3.80 (br s,

1H, OH), 2.00-1.80 (m, 2H, H-19), 1.79-1.13 (br s, 18 H), 1.03 (t, 3 H, J=

Y9 UPMEP+13C NMR (CDCI3, 100 MHz) 6 173.6, 157.9, 1554LH2487406243
152.1, 151.3, 150.8, 149.5, 145.6, 137273, 130.8, 129.8, 128.7, 127.9,
Bl -iggg-r%g%}goé?gﬁ%%b@gJ in' &nfy3fsts THP (AR5t st iiig under
%@PWQ&Y&%WQ&%@MQE%W‘(EQQQTI%S?@W%‘?CWMZ frATBRYOTBE&Bpped
20-0TES (0.100 g, 0.216 mmols) is dissolved in anhydrous THF (6 mL)
WihestirTing teeahdio menik Bure cspeste dtfvers 8 doké dokovat éemperatteenadrit@ing by
78C and a 1.0 M LiHMDS solution in THF (0.281 mL, 0.281 mmoals) is )
didppés trisrRReARBF2O dltferiepaRbdidarangiieieRb Do¥ 9, olhessolvent is

S) in ydrous THF (2 mL).is added. After 3.h at -78C, temperature
T B S S B R e BB ey
S dL OHEIKNHLBEDEL 378/ Lth dropn afinaiah ihrenBv@edirsdCE6RIPEGHdS (0.040 g,
observed. After 90 min at room temperature, 25 the reaction is quenched
Byoaddition! o¥S4hirate s NPV Belidgueous phase,is extracted with

CH2CI2 (3 x 15 mlﬁ and the orgc;anitcl}})hases are combined, dried over
n

Na2 SO SRGRFLR R SR RneRs RlARNIR FRE feBrbhepiangeg 1/50-
by flash £ RARISEAP AV EIHAZ) b'w@fgé%\gom = 1Beng(2), iherolys 4 vz,
obtaining a pale WO 2008/011994PCT/EP206243 28 yellow solid (0.161

@r).23 mmml,ms%r)),vtm;weds(nmeram)semrated, b}ﬂfu-ﬂtbe,rs.SS (d, 1H, J=

chromato ra;)hy. In order of elution: 181 diastereomer: 1H NMR
(Sgeiic? h%ﬁ) MHA%BE 70 N §, B Ka, H:38)¢5h 801011 sai g QD ir-B011-L0 (M,

T 1.6.d¢, 1. , =7 z,.An), 7.8 rt, H,. <
A5 R LT S A 3 Gl 57 g, o i oo
30bHVHED) 3786(d19410 138954 igs k-8R 5, 46444 60,85 t19.59845.82 132.3,
(m, 2H, H-19), 1.02-0.89 (m, 12 H), 0.80-0.70 (m, 6 H). 13C NMR (CDCI3,
160-MH29631 72867 15870, 1553, 156.8, P800 8352.81 £579,7149.8, $443831.8,
@5 3 %362% 130.6, 130.0, 128.6-127.8 (11 C), 119.9, 98.4, 79.5, 75.2,

.‘3: 8 9! *§6 33.0. 107.9, 7.2, 6.4. 2nd diastereomer: 1H NMR
(CDCIFE AR IE2Ha% 8 -di LOTES-
Ar), 7.93 (hr s, Ar), 7815(#;&5[3?&5@:8(}6%5%& WI%&%%%%@TES
AampHeecdd (m, 11 H, Ar + H-14), 6.52 (br s, 1H, H-5), 5.55 (d, 15 1H, J
= 16.8 Hz, H-17), 5.44-4.71 (m, 5 H), 1.98-1.80 (m, 2H, H-19), 1.05-0.90
(m, 12 HFPeINGom G RS, GERMRIEHCRNesY ifAispe!ved ig anhydrous

9, - - 4,144 .

et attrig nad it Aflelphon el oy imperatuce of

JBY a8d 62,.0.41 LiIHMBXAMBRI XX XHP(eparmiua) 0f281 mmols) is dropped
5-dibenzyloxycarbonylhydrazino-20-OHcamptothecin 191 diastereomer

208 BibeM3513Y cdibRrRihgardisAtot e §L.88nsidliedrmmels) in anhydrous
ARETEATEL @440 G B MRS Qe ONE R AR TS and the

h stirfing under inert atmosphere; s seqﬁ’e’ntl?/
Bsap B0 4R0R0lS) itdraRagentheseinohiieriRRGIoNT DHXIIg S HERRIBR{OE 3/1).
52 h at room temperature, monitoring by TLC the disappearance of the
reageati¢hl ek drehkoCEs kBN crhé stiventad. 26tes\@fpuiatadrofinuteleperature,
vacuum and the residue is purified by flash chromato%?raphy 3102

{5 SREFAEOS OBl Y SEUBHR L) SEIAIAIRY (s d1S ERSRRtPhase. s
BifdasnRICreka 89l e Bradie R BHIDBRAIER Bmbine, dried over

crystallization from CH2CI2/Pentane = 1/5
Na:S04, filtered and concentrated under vacuum. The residue is purified by flash

chromatography (SiO2, Hexane/AcOEt = 4/1 then 7/2), thereby obtaining a pale



10

16

20

25

WO 2008/011994PCT/EP2007/006243 29 1H NMR (CDCIS3,
400 MHz) 5 8.67 (br s, 1H, Ar), 8.39 (br s 1 H, Ar), 8.12 (brd, 1H, J=7.6

Hz, Ar), 7.95 (br s, 1H, Ar), 7.74 (br t, 1H, Jr 7.6 Hz, Ar), 7.65-6.66 %1_//006243
WKL ) 6.48 (hr s, 1H, H-5), 5.55(d, 1H, Ir 16.0 HZ THEF}
5.42-4.44 (m, 5 H), 3.86 (hr s, 1H, OH)?4.92-1.72 (m, 2H, H-19), 0.95 (t, 3

Selb g R e R S R MR e S tratary porner
heREY8pnY. Mldrddr&f EnaiBnt50.9, C),119.9, 98.2, 150.9, 79.6,
EXAMPLE XXXI - Preparation of

5-dibentyidirpterassngthiid MRG0 I MbtReEiB. PR dtdiastdledmed. 39 (br s
105-Dibenzyloxycarbonylhydrazino-20-0TES-camptothecin 2n
%g#@‘@o%’,‘

d
dibidhto OABA ety LSS IRBEH I ok o+ feg-83 o .
M) WihSERgANGRE 4RIt atmpspherg gYDRBAYSRILY, BIBNRSHF{O0AS0 . 14),

mL, 0.921 mmols) is dropped therein, The reaction mixture is reacted for

5549 gbraprHemperatsredmonjtosnpeby Az, Githe) dkappearapae DHNE . 98-1.82
reagent (Hexane/AcOEt = 3/2). The solvent is 15 evaporated off under

Va@butim BntPiné Peiehfe (78 pliitB d bHASH RroPrdtoglapHY RSB Cls, 100 MH2)

exgnel/A = t y ini ired ¢ o] 0. ,
&1 %1r'er61[|‘nz, 9 %;ggls)s aqp%%)eégyeﬂggviésgi%%%g %ﬁro(gu?:?%rfé]égépun ie ’b§/32'1’
crystallizati@n e GLiZE12(reryaneaol/el) 4 1 dNViRs(§ D683, 490Métzg 633 0.
8.71s, 1H, Ar), 8.34 (br s 1 H, Ar), 8.18 (br 20s, 1H, Ar), 7.94 (br s, 11-1,
AR, 7728 ft.t, 1H, 1=7.6 Hz, Ar), 7.70-6.70 (m, 12H, Ar + H-14), 6.52 (hr
s, 1H, H-9), 5.53 (d, 1H, J=16.4 Hz H-17), 5.44-4.48 (in, 5 H), 3.87 (br s,
1H, oHS; 19R5Ere8 T 2H NMToSCHOO AP MHDAS1E3 el 1 A’ 58 (or s

(CRCAS), FOWBHQ) PHL 37188 Br s, A), 7.81 (brt, 1H, J= 7.6 Hz, Ar), 7.63 (br t,
1H, J= 7.6 Hz, Ar), 7.56-6.90 (m, 11 H, Ar + H-14), 6.52 (br s, 1H, H-5), 5.55 (d,
1H, J = 16.8 Hz, H-17), 5.44-4.71 (m, 5 H), 1.98-1.80 (m, 2H, H-19), 1.05-0.90 (m,
12 H), 0.81-0.70 (m, 6 H). '3C NMR (CDCls, 100 MHz) & 171.5, 157.9, 156.4, 156.4,
152.9, 152.4, 150.9, 149.4, 144.8, 135.3, 132.1, 130.6, 129.9, 128.6-127.8 (11 C),
119.9, 98.5,79.3, 75.2, 68.4, 67.8, 65.6, 32.9, 7.8, 7.2, 6.4.

EXAMPLE XXX - Preparation of 5-dibenzyloxycarbonyihydrazino-20-OH-
camptothecin 1st diastereomer

5-Dibenzyloxycarbonylhydrazino-20-OTES-camptothecin 1t diastereomer
(0.140 g, 0.184 mmols) is dissolved in anhydrous THF (6 mL) with stirring under
inert atmosphere, subsequently Et;Ne3HF (0.225 mL, 1,380 mmols) is dropped
therein. The reaction mixture is reacted for 52 h at room temperature, monitoring by
TLC the disappearance of the reagent (Hexane/AcOEt = 1/3). The solvent is

evaporated off under vacuum and the residue is purified by flash chromatography

(SiO2, Hexane/AcOEt = 1/1 then 2/3), thereby obtaining (0.113 g, 0.175 mmol, 95%)

as a pale yellow solid. The product is further purified by crystallization from

CH,Cl/Pentane = 1/50.
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156.3, 156.1, 153.0. 151.0. 150.9, 149.6, 145.3, 135.5, 132.3, 130.8,
129.8,128.7,127.8 (11 C), 119.8, 98.4, 79.5, 72.7, 68.5, 67.8, 2566.0.

3(1)'90 g/‘()71'1s|\E9XAMPLE XXXII - Preparation of 20-0TES-Gimatecan 0062
AR 60.040 g, 0.089 mmol) is diggolved in anhydrous WWW 6243

formamide (4 mL), under inert atmosphére, and added with imidazole

(00304, 2 FOOROLAPHPETIEZYTIN0GEAT0 P 44 Mol The 1,

mixture'is's minutés, subseguently't

GT,E&CJ):(?;@@Q,%),OI?%H}@PW@ Arpprped thereiny followedipy 4 7.65-6.66
dimethylaminopyridine (DMAP) (0,01 1 g 0.089 mmol). After 75 h, the

Keactit, mixtiiel i evapdtated ihde5yaBIasd, MENiLoting. DYHELB-17), 5.42-4.44

gFIexane/AcOEt =111) the 5 complete disa%earance of the reagent. The
BliP i s 2@ frehtilHelidbolviet In@ K GiE ditd 18- 8% Hutdled KIGAER, Me).

th otwas | ct ith C 2 10 .Tr%%r sidue.is
plﬁig\gg%y as abr?r%ﬁm%%g)ra%ﬁyl és%oz%@mﬁ%edé@qﬂl ot ’erﬂébbyg’ 150.9.
abtag)ing she desirediprodue070489,4).986 Mol PhPagpsayellan 2, 79.6,
solid. (mixture E/Z = 70130). 10WINMR (CDCI3, 400 MHz) 59.92 (s, 1H,

THENSEPREBI0(E Y, F=B ABHz, Ar, H-12E+ H-122), 8.23 (d, 1H, J= 7.6

Hz, H-9E), 8.00 (s, 1H, CH=N 2), 7.99 (d, 1H, Jr 7.6 Hz, H-94, 7.83 (t, 1H
3= 7.4 PSP XX 155 TaRsgAl{oR 19f s hpnsy QrisnEbanviiys) a7 g-¢0-OH-

%%@ﬁ-&ﬁgah%&%@?e@méﬁ, J=16.4 Hz, H-17E + H-172), 5.43(s, 2H,
H-5E), 5.26(d, 1H, J= 16.4 Hz, H-17E), 5.25(d, 1H, J=16.4 15 Hz,

H-172)5-H e {8y Bklyddrbahyth OfrdzBvd (20 - GiFE $1c<kdptdthd8d), 2:60diasRidomer
OWE), 1.35 (5 9 H, OSUZ), 1.02-0.94 (. 12H, E+ 2), 0.80-0.70 (m, 6H, E
OA4G anrRBCD®pish SodieRly ed1im apipdrouscThit) (§5pl (with stirring under

A S R R R B A e ieees
Ardid 09 ZreadtioNhite362re 6dte 43048, hla G dokf el 4 A2 Brnbristing by
7 CH, Ar), 125.6 (2), 125.4 (E), 124.7 (Z, CH. Ar), 122.8 (E. al, Ar), 119.1

E)C1 i 9diEIposaBaI0-af4 thegrea@e . THp@uel ABOBICECBIR)3)TBe . aq@ent is
OC(CH3)3), 75.3 (E4- 2, 0-20), 66,0 (E+ 0-17), 52.7 (E, C5), 51.2 (2, 0-5),
SR B o] D Jacu Ahs] (8 oS SR o By AR L i Bpisdsanhy

gﬁfeé,oﬂé)ark%%‘é’t)’=64‘}1(ﬁ*tr?e)re%§588‘t\£ﬂﬁrl95t%%0@e%i‘réd° ERABHUARR .943 g,

0-0TES-Thio-Gimatecan
0.175 mmol, 95%) as a pale yellow solid. The product is further purified by-

crystallization from CH;Clz/Pentane = 1/50.

"H NMR (CDCls, 400 MHz) 6 8.71 (br s, 1H, Ar), 8.34 (br s 1 H, Ar), 8.18 (br
s, 1H, Ar), 7.94 (br s, 1H, Ar), 7.79 (br t, 1H, J=7.6 Hz, Ar), 7.70-6.70 (m, 12H, Ar
+ H-14), 6.52 (br s, 1H, H-5), 5.53 (d, 1H, J = 16.4 Hz, H-17), 5.44-4.48 (m, 5 H),
3.87 (br s, 1H, OH), 1.90-1.70 (m, 2H, H-19), 0.99 (t, 3 H, /= 7.6 Hz, Me). 3C NMR
(CDCls, 100 MHz) & 173.4, 158.0, 156.3, 156.1, 153.0. 151.0. 150.9, 149.6, 145.3,
135.5, 132.3, 130.8, 129.8, 128.7, 127.8 (11 C), 119.8, 98.4, 79.5, 72.7, 68.5, 67.8,
66.0. 31.6, 7.7.

EXAMPLE XXXIl - Preparation of 20-OTES-Gimatecan

. Gimatecan (0.040 g, 0.089 mmol) is dissolved in anhydrous dimethyl

formamide (4 mL), under inert atmosphere, and added with imidazole (0.030 g,
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Gimatecan 20-0TES (0.080 g, 0.143 mmol) is dissolved in anhydrous
xylene (6 mL) under stirring and inert atmosphere. Subsequently,

\%(a)v%/%%/so?n s reagent (LR), (0.087 g, 0.214 mmol) is added, and the

i8N i¥ Heated to 90C. The WO 2(;)@8/011994PCT/Eon’Eﬁ‘i@é’é@Z‘é’“ﬁ“
reaction mixture is reacted for 18 h 90C, monitoring by TLC

6'.1%3%‘?{/\% 5‘1:'(5»5 Pk FSapRERIACEP! rmﬁJ_t%gg%@Bﬁggﬁe%‘wetﬂ%iﬁyt silyl

evaporated under vacuum and the residue is puri

ShepRItooERPLY) (FL080 HexaesseOfhalfib), dRaspby ehipdningdieved by 4-
desired product (0.060 g, 0.102 mmols, 71%) as an intense yellow 5solid.
dimeivRICDRYEdG0 MMAPSIA DB Y(sT IHOO8R Eyracdis fterH/50k gtieHgaction

Ar, H-12E), 8.27 (d, | H, J= 7.6 Hz, H-9E), 8.02 (s,l H, H-14 E), 7. t,
U i YIRS 3R e T B e gD 1) e
E&'r?lﬁ?e)t'efsdjr@a&%eg_llaﬂgelgf%”ézr ?%%E)Tﬁggc(ﬁ’d %s%%eﬁr% f@diés'é‘ved in
1=17.2 Hz, H-17E), 1.93 (q, 2H, J= 107.2 Hz, H-19E), 1.55 (s, 9 H,

OSUE) ardDA ;0 W@y rdid, 11, 01880 ARbouSh e ISENIRIGBICTH.Cl. (3
100 MHz) 6 172.4, 171,5, 151.8, 149.8, 148.0,146.9,141.9, 132.3,
X3P onL30The13eidug ds puriffssidyifiash copontategrephg (SE0731gxaReg \cOEL =

?/%)?’tr?égr'eebyng?éiziﬁg zhze’o%gi'red product (0.048 g, 0.085 mmols, 95%) as a yellow
solid. (mixture E/Z = 70130). .

'H NMR (CDCls, 400 MHz) 8 9.02 (s, 1H, CH=N E) 8.29 (d, 1H, /= 8.42 Hz, -
Ar, H-12E + H-122), 8.23 (d, '1H, J=7.6 Hz, H-9E), 8.00 (s, 1H, CAH=N 2), 7.99 (d,
1H, J = 7.6 Hz, H-92), 7.83 (t, 1H, J= 7.4 Hz, H-11E+ H-112), 7.68 v(t, 1H, /=74
Hz, H-10£ + H-102), 7.57 (s, 1H, H-14E + H-14Z2, 5.67 (d, 1H, J= 16.4 Hz, H-17E
+H-172), 5.43 (s, 2H, H-5E), 5.26 (d, 1H, /= 16.4 Hz, H-17F), 5.25(d, 1H, /= 16.4
Hz, H-172), 5.20 (s, 2H, H-52), 2.00-1.84 (m, 2H, H-19£+ H-182), 1.50 (s, 8 H,
otBuf), 1.35 (s, 9 H, OBUZ), 1.02-0.94 (m, 12H, £+ 2), 0.80-0.70 (m, 6H, E + Z).
BNMR (CDCls, 100 MHz) 8 171.8 (E + 2, C-21), 157.5 (E + Z, C-16a), 152.5 (&),
152.3 (2), 151.3 (E+ 2), 149.7 (E), 149.0 (2), 145.7 (E+ 2), 142.2 (CH=N £), 139.4
(CH=N 2), 132.9 (£), 132.1 (2), 130.9 (£, CH, Ar), 130.68 (Z, CH, Ar), 130.3 (Z, CH;
Ar), 130.1 (£, CH, Ar), 128.1 (E+ Z, CH, Ar), 125.6 (2), 125.4 (E), 124.7 (Z, CH,
Ar), 122.8 (£, CH, Ar), 119.1 (2), 118.9 (£), 98.3 (£, C-14), 98.1 (£, C-14), 81.4 (£,
O C(CHa)s), 81.2 (Z, OC(CHas)s), 75.3 (E+ Z, C-20), 66.0 (E+ Z C-17), 52.7 (E, C-
5), 51.2 (Z C-5), 33.3 (£, C-19), 33.2 (Z C- 19), 27.6 (OC(CHs)s E), 27.5
(OC(CH3)s 2), 7.9 (E+Z C-18), 7.2 (E+2), 6.4 (E+2).

EXAMPLE XXXl - Preparation of of 20-OTES-Thio-Gimatecan

Gimatecan 20-OTES (0.080 g, 0.143 mmol) is dissolved in anhydrous xylene
(6 mL) under stirring and inert atmosphere. Subsequently, Lawesson's reagent

(LR), (0.087 g, 0.214 mmo!) is added, and the reaction is heated to 90°C. The
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EXAMPLE XXXIV - Preparation of Thio-Gimatecan 15Thio-Gimatecan
20-0TES (0.060 g, 0.104 mmol) is dissolved in anhydrous THF (8 mL) with
stirring under inert atmosphere, subsequently Et3N43HF (0.127 mL, 0.780
Yitds @%?%‘pped therein. The reactio 1inixture is reacted for T8 AL FE0R*

temperature, monitoring by TLC (CH2CL2/MeOH = 25/1) the

disappearance af the r nt T vent is evapor erv. _
SRR BT e Paes ey SR g e LRIt MHEREAGSR - art)
exaRaMEhT A thd oo ORtRINIBE 4RI S 8T HE6H PIQHILEHER i Gm and the
0.102 mmols, 95%) as an intense yellow solid. 1H NMR

(688, 40t iMidd) BOREN b &tbrispRY §310 {dHEKaet8cQIEHZ, A1), thereby
H-12E+ H-122), 8.23 (d, 1H, J= 7.6 Hz, H-9E), 8,09 (brs, 1H, H-14E+
btaiming e desicedopiodugb{ODeM @, 9103wl 7 L AS ARG NieREs Yellow
J.=.7.4Hz, H-11 E 25 + H-112), 7.70 (t, 1H, J= 7.4 Hz, H-10E+ H-102),
é.%’(d, 1H, J = 16.8 Hz, H-17E), 6.24 (d, 1H, J= 16.8 Hz, H-174, 5.67 (s,

2H, H-5E)NmMRY DAL 4bb MHD. 35 (06 1811 9, T04NHE) BISB/EHiHL172)8.4 Hz, Ar,
3.87 (br s, 1H, OH), 1.89 (q, 2H, H-19E+ H192), 1.55 (s, 9H, 0113u4, 1.42

(8; T-E) 08 23UR)1H..0F (T, 8H4, H=9F)28402 k.18, H: 14\, 7.87 (t, 1H, /= 7.4 Hz, H-
2008/011994PCT/EP20071006243 32 1.02 (t, 3 H, J - 7. - . _
TN GOk Tob Nz E0Fb & oo Hat Ve o s b Tk . /=

]14712%%?4‘}5)’5%9{9, EeHEN B) 5182 @, 130-9=18084A3065 528.83 (q, 2H, J=
1255 125.0, 122.9, 104.0, 81.8, 72.3, 69.3, 59.2, 32.1, 27.6, 7.7.

EOANGR HE1 XX XV 55G e Igo GtR Uidh, Hilder0aa3 ayt, SIAH6 EYCe ke Bara fmntéh £). °C
large cell lung tumor were cultured in RF'MI-1640 medium containir?lg%lo%
htli

MR 6afPSkrutho AR ehsitigity WAL Heldrhfinddb$ ciPdoldR-thnlitich 1322

h g syke. [T s, 1), I90ayi r £ 336
?ﬁ@gtgdﬁéh% i%ge%éé%%'up |c'§ﬁe¥|%%61-We s%li@é%%é?’t@?b%r \écli%]’r;g 9.2, 338,
aftes seeding, §lls were exposed to the drugs and counted with a Coulter

conter 72 10 hours after exposure to the drugs for the determination of
1050s. RXPMBIde e s frermratientaftiorarBimelasay 50% cell growth

compared with untreateg?qc I th. EXAMPLE XXXVI - .
Topoisfrﬂ?r’ AEReHRR a‘gﬁgglzlf‘gr%%t%"re ‘611@54\6/1'?'5 WS RS RILER dReanhydrous
NG URIRY &ifig RIRRATHEHEARRL P S chpdtiRfiied 9eBHF (0.127
(Bereﬁg GL),qglinaschriﬁrgﬁ, Zagni AND, Capuani L, Caprgnico, G. Tethering
atyp® B poisujnisrdsepted DhAIsItT iy Bwjior figioretésareacted for 18 h at
heterologous site-selective DNA-binding protein domain. Cancer Res

999" E7Resatern). BRORCKAG e Wbl iaseiba 2v/d) HRelisRppoarance of
;&%{%@%@ﬁ:@éﬁ%@%&m@&@m@d%ﬁ&%Q@&WLH&-’rQe'PéQBELQ @%rified by
flash chromatography (SiO,, Hexane/AcOEt = 211), thereby obtaining the desired
product (0.048 g, 0.102 mmols, '95%)' as an intense yellow solid.
H NMR (CDCl3, 400 MHz) 5 9.02 (s, 1H, CH=N F) 8.28 (d, 1H, J= 8.42 Hz,
Ar, H-12E + H-122), 8.23 (d, 1H, J=7.6 Hz, H-9E), 8.09 (brs, 1H, H-14£ + H-14.2),
8.08 (s,1 H, CH=N2), 8.04 (d, 1H, /= 7.6 Hz, H-8.2), 7.85 (t, 1H,"J== 7.4 Hz, H-11E
+ H-112), 7.70 (t, 1H, J= 7.4 Hz, H-10E + H-102), 6.26 (d, 1H, J = 16.8 Hz, H-
17E), 6.24 (d, 1H, J= 16.8 Hz, H-17.2), 5.67 (s, 2H, H-8E), 5.51 (s, 2H, H-52), 5.37
(d, 1H, J=16.4 Hz, H-17E + H-172), 3.87 (br s, 1H, OH), 1.89 (q, 2H, H-19E + H-
192), 1.55 (s, 9H, 01BuZ), 1.42 (s, 9H, OBu 2), 1.03 (t, 3 H, J = 7.2 Hz, H-18 2),
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20 KCI, 5 mM MgCI2, 15 pg/mL BSA, 0.1 mM thiothreitol, and the human
recombinant enzyme (full length tool) for 30 min at 37C. The reactions

were blocked using 0.5% SDS and 0.3 mg/mL K proteinase for 45 min. at
WA20pN YAmage persistence was tested at different timesREKIRRG007@ 043
NacCl after 30 min. incubation with 10 pB2 of the drug. After precipitation,
DNA was resuspended in denaturation 25 buffer (80% formamide, 10 mM

NaBHt @ il NFEDzaht 1B fAy/ME tNER KeRirb sE¥UMY2h dRdtn ddRE, 151.7,

el (7% palyacr ide, i - buffer). All. of DNA ruptyre le wer
S IR TR B N g e b el 8 .0, 1205
Dygashicsy Dabavalierd d-adain A8 B0l Bl doNowel 1 27,6, 7.7,
7-oxylminomethyl WO 2008/011994PCT/EP2007/006243 33
camptoE¥sitPilE MxDes Geth gratettt inhittittoaredsawivo antitumor activity.
J Med Chem 2001; 44:3264-74f. Persistence of DNA damage (%) .
Compotlfifi? Fiple [FAM)hemas 190 seteling ton@owaTe oUHrsEtHthRRM!-1640

jrggdi?m containing 10% foetal calf serum. Cell sensitivity was determined by cell
growth inhibition assay after 1 or 72 hr drug exposure. The cells in logarithmic
growth were collected and seeded in duplicate in 6-wells plates. Twenty-four hours
after seeding, cells were exposed to the drugs and counted with a Coulter conter 72
hours after exposure to the drugs for the determination of ICses. ICso is defined as
the concentration inhibiting by 50% cell growth compared with untreated controls
growth.

EXAMPLE XXXVI - Topoisomerase-| - dependent DNA rupture assay

DNA rupfures were determined using a 751-bp BamHI-EcoRl DNA SV40
purified gel (Beretta GL, Binaschi M, Zagniv AND, Capuani L, Capranico G.
Tethering a type IB topoisomerase to a DNA site by enzyme fusion to a
heterologous site-selective DNA-binding protein domain. Cancer Res 1999;
59:3689-97). DNA fragments were only labeled at 3'. The DNA rupture reaction
(20,000 cpm/sample) was carried out in 20 mi of 10 mM Tris-HCL (pH 7.6), 150 mM
KCI, 5 mM MgCly, 15 ug/mL BSA, 0.1 mM thiothreitol, and the human recombinant
enzyme (full length top1) for 30 min at 37°C. The reactions were blocked using
0.5% SDS and 0.3 mg/mL K proteinase for 45 min. at 42°C. DNA damage
pefsistence was tested at different times adding 0.6 M NaCl after 30 min. incubation
with 10 pM of the drug. After precipitation, DNA was resuspended in denaturation
buffer (80% formamide, 10 mM NaOH, 0.01 M EDTA and 1 mg/mL dye) before
seeding in denaturating gel (7% polyacrylamide in TBE buffer). All of DNA rupture
levels were measured by means of a Phospholmager model 425 (Molecular

Dynamics) (Dallavalle S, Ferrari A, Biasotti B, et al. Novel 7-oxyiminomethyl
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WO 2008/011994 33 PCT/EP2007/006243

.camptothecin derivatives with potent in vitro and in vivo antitumor activity. J Med
Chem 2001; 44:3264-74).

Persistence of DNA damage (%)

Compounds Time (min)

0 1 5 10
Topotecan 100 65 20 10
Camptothecin 100 58 23 20
SN38 100 60 33 28
IDN 6070 100 33 10 10
IDN 6181 100 88 : 50 22
IDN 6156 100 100 80 60
IDN 6092 100 35 18 15
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IDN 6092 100 35 18 15 MCSUP CLAIMS 1Compounds of general
formulal: () Swherein: Ris F, Cl, Br, I, -N3, NH2, -NR'R", -COOR’,

-CONR'R", -NHR" in which R, R" and R" can be H, alkyl, aryl, arylalkyl, MCSLLP

acyl, alkoxycarbonyl aryloxycarbonyl, R1 is alkyl, aminoalkyl,
hydroxyalkyl, nitrile, alkoxymino, arylox%mo 10silylalkyl; R2 is hydrogen,
hydroxyl, alkoxy, aminoalkyl; R3 is hydrogen, optionally protected
éjdﬁﬂéﬁalkoxy, aminoalkyl, wherein the alkyl groups, acyl, alkoxy,
aminoalkyl or alkoxymino can contain 1 to 8 carbon atoms, in a straight or

branched chain, and the 1SgrouPs aryl and aryloxy can contain 5 to 10
aarbon(éf%m%@un s of general formula |

wherein:

R is F, Cl, Br, I, -N3, NH2, -NR'R", -COOR', -CONR'R", -NHR" in
which R', R" and R™ can be H, alkyl, aryl, arylalkyl, acyl, alkoxycarbonyl,
aryloxycarbonyl;

R1 is alkyl, aminoalkyl, hydroxyalkyl, nitrile, alkoxymino, aryloxymino,
silylalkyl;

R2 is hydrogen, hydroxyl, alkoxy, aminoalkyl;

R3 is hydrogen, optionally protected hydroxyl, alkoxy, aminoalkyl,

wherein the alkyl groups, acyl, alkoxy, aminoalkyl or alkoxymino can

contain 1 to 8 carbon atoms, in a straight or branched chain, and the
groups aryl and aryloxy can contain 5 to 10 carbon atoms;
the pharmaceutically acceptable salts, enantiomers, diastereomers thereof
and corresponding mixtures.
2. A compound according to claim 1 wherein the alkyl groups, acyl,
alkoxy, aminoalkyl or alkoxymino contain 1 to 4 carbon atoms.
3. A compound selected from the group consisting of:

a) thio-camptothecin;

b) thio-homocamptothecin;

c) thioSN38;

d) thio-topotecan;



the pharmaceutically acceptable salts, enantiomers, diastereomers
thereof and corresponding mixtures. 2.A compound according to claim 1
wherein the alkyl groups, acyl, alkoxy, aminoalkyl or alkoxymino contain 1

- to 4 carbon atoms. 20 3.A compound selected from the group consisting
of: a) thio-camptothecin; b) thio-homoca@#ptothecin; c) thioSN38; d)

" thio-topotecan; MC S L L P 35 thloirinotecan; thioglmatecan. 4.A process
forgye mm&gggngf compounds of formula (I), comprising the ate shown
in Scheme |, wherein: a) protection of hydroxy precursor groups; b)
corfyersioogohiéte:pyridone ring to thlopyridone ring; c) removal of the

4, pro}&e %t}g?e goy rsihgcgseggrétion of compounds of formula (), comprising the steps

MCSLLP

shown in Scheme |, wharein:
a) protection of hydroxy precursor groups;
b) conversion of the pyridone ring to thicpyridone ring;

c) removal of the protective groups;

Scheme |

wherein R, R1, R2 and R3 have the meanings described above and PG is an OH-protecting
group. ,
5. A process for the preparation of the compounds of formula (1), comprising. the steps

shown in Scheme |1, wherein:

a) prc;tectioh of the precursor hydroxy groups;

b) derivatization at 5 through formation of a carbanion and reaction with an

electrophilic reagent; |
¢) transformation of the 164 carbonyl into thiocarbonyl;

d} deprotection of the hydroxy groups;

AMENDED SHEET



wherein R, R1, R2 and R3 have the meanings described above and PG is
an OH-protecting group, 5.A process for the preparation of the MCSLLP
compounds of formula (I), comprising the steps shown in Scheme I, e
wherein: a) protection of the precursor hydroxy groups; b) derivatization at
5 through formation of a carbanion and Bgaction with an electrophilic
reagent; c) transformation of the 153 carbonyl Into thiocarbonyl; d)
in aphstieesdn arde FRRIRPARYREEAs; NICSIA,13  in which steps b) and c)
can be reversed: Scheme Il wherein R, R1, R2 and R3 have the
meaﬁ?ng Hescrlbed above and PG Is a .Hpﬁrotectlng group. 6. A

ally acceptg}ble carrie T7OA By
ppositiomrasclaimed If /' 0 a formrstited
to the oral or parenteral@dministration. 8. The use_of a\compound as

“claimed in claim3'1§3 & of a composition as claimed™in' §Taifns 6-7 for the
preparation of a d?ag fdf the treatment of tumors. 9. Tﬁ)e,;,@% as claimed
in claim 8, wherein said drug is used for the treatment of solid

Scheme Il
wherein R, R1, R2 and R3 have the meanings described above and PG is an OH-protecting
group. |
B, A pharmaceutical composition containing a compound of formula () togather with
pharmaceutically acceptable carriers and excipients.
7. A pharmaceutical composition as claimed in claim 6, which is in a form suited 1o the
oral or parenteral administration,
8. The use of a compound as claimed in ¢laims 1-3 or of a composition as claimed in
claims 8-7 for the preparation of a drug for the treatment of tumors,

g, The use as claimed in claim 8, wherein sald drug is used for the treatment of solid

AMENDED SHEET



MCSE.L.P 37 tumors and leukemias. 10.The use as claimed in claim

9wheretn the solid tumors and leukemias are selected from tumors of the MCSLLP
lung, ovary, breast, stomach, liver, prostate, soft tissues sarcomas,

esophagus, pancreas, head and neck, giloblastoma, chronic and acute

myelocytic leukemias. 37

“umors and leukemiasg.
10.  The use as claimed in clalm 9wherein the solid tumors and leukemlas are selected
from tumors of the lung, ovary, breast, stomach, liver, prostate, soft tissues sarcomas,

esophagus, pancrea& head and neck, glioblastoma, chronic and acute myelocytic leukemiaé.

AMENDED SHEET.



