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WD 2008/ 012003 PCT/ EP2007/ 006294 CAMPTOTHECI N
DERI VATI VES W TH ANTI TUMOR ACTIVITY The present
WO pawsfo13oon rel ates to novel canptothecin deri VBECT/ERR07/006294
having antitunor activity, the processes for the
preparation thereof, the use thereof as antitunor
C/NMlE{jEOihtECblthﬁ%le\MTBéES QVhDdANTHR N@RthcthTY hem
BACKGROUND OF THE I NVENTION 5 Canptothecin is an
al kal oi d extracted from Canpt ot heca acum nat a
(Nyssaceae), first described by Wall and Wani in 1966
(J. The pEsent iBeentionl e8atess®, n@8dTaBBPLhecin derivatives having
Canpt ot hecin, al beit endowed with wi de spectrum
anditt mion remtivityt the pyocessescioalthg ragparatiort theneof uther us@dhereof
other solid tunors and |eukem as, is not used in
ast &ietitapyorddrigsoand phlairgraceotical cgmpuokitiomsi gontaining them.
particularly 10 manifested in the form of henorrhagic
cystBAC&G@@éiNﬂl@Fe’EHEri&lVENShI@N y and
nyel osuppressi on. A nunber of canptothecin anal ogues
hav&dreptotbgatrhissiarnedlkatoidr extracted tlomai Gamwphpibendsacuminata
having low toxicity and high solubility. At present,
(Nysoaceae)yJirat degsebed by Wall aad Wead tin ck66n&hefAn. Chem. Soc.
CPT-11 and topotecan. Other 15 derivatives, such as
1968, 3% 3888r3f7Q)e caampésthesinnalbgitnendowed with wide spectrum
peganot ecan, |urtotecan, karenitecin, afeletecan,
armbwm@arqﬂtmtueesnecwéwfagamte@@ﬁn tuﬁwrm@omefes@lld tirgors and
under goi ng clinical experinmentation. Conpound CPT-11
leukemiag, danpt sisedondhgrapyidug tedts highhipxicityy which is particularly
et hyl canpt ot heci n (commnl y known as SN 38), approved
mapifested vy tha femp of @nom'%@vsut@,u%mowﬁ@stawttowlty and
(colorectal, skin, stomach, lung, cervice, -ovary,
mY@ﬁSHﬁﬁtﬁéﬁhomynphona) Topotecan is a conpound sol ubl e
i n physiaol ogical solution, active against the tunors
of thBUNMRRY, OS@thepU\,@nalo&w@ﬁyha\[ﬁ bgen, S)ﬁTtB%'&ﬁé‘ in order
esophagus, rectum soft tissues sarconas, head

to RN GPMRSUASISoRBYINggoBhiexF aRe mgnt@lﬁp@mc@t Peesent, two

| eukem as. Top o} ecan shows, howeve ortant SI de

drygs eRlies UsEEnINa SliREa rREB%WF%r Had !hr%%o@ Roteggn. Other
2008/ 012003 PCT/ EP2007/ 06294 2b .
derivatives, such belotecan, rubitecan, exatecan, gimatecan,

pegamotecan, lurtotecan, karenitecin, afeletecan, homocamptothecin,
diflomotecan, and many others, are undergoing clinical experimentation.
Compound CPT-11 is a highly soluble pro-drug for 10-hydroxy-7-
ethylcamptothecin (commonly known as SN-38), approved for the 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 lung, stomach, liver, ovary, breast, prostate,
esophagus, rectum, soft tissues sarcomas, head and neck, glioblastoma,
chronic and acute myelocytic leukemias. Topotecan shows, however,

important side effects such as neutropenia and thrombocytopenia.
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Lurtotecan is a nore sol uble derivative, having

activity in tunors of the neck, ovary, breast,
W@2008/0126¢3 al , and pul nonary mi crocyt oma. HoweVvRET/EP2007/006294

Lurtotecan al so has hematic poxicity. Rubitecan is a

prodrug for the oral use effective against tunmors of

t he Lu?tq‘fé@&ﬁ &3 mBVé‘EMW‘é’ d%"n@éﬁ\:/% r@ﬁ\'ﬂpopo r]nat[]ﬂwors of the

ts anal ogues, as Is case w nmer ase

ne'ck' “&/é’f’gt Opast’ &ofd-rECtl V%In?ig%‘uﬂﬁBnE%&rb@Zfﬁ?ﬂtHowever,

to’conv ntlonal rugs iI'ncluding top mer a

Ldrﬁﬂé%ﬁ%ﬁsﬁg h ?ﬁc 'i’%ﬁ&tg"po' sonmerase |l evels during

ol e ce i nduce nul ti-drug

resq:gm rﬁ fs’gg p‘?Ber?;?or th Ofal b Atha fer%'?girllhﬁ)% of the

medi at e t he search 1's now foc

pa'?\%Y@és mlﬁ, ré’éstt he, t opoi sonerase | having | owner

toxicity than t e presently used drugs. Open-ring

Ca"@e%Pﬁﬁh@cﬁ\ %Mf‘ws'é’r%ﬁg)éhgg" {%%ﬁhﬁ?&rﬁwm B &S0 %anerase

particul a I'bum n) “and utron in

| hhBitors! S %eéffetéﬁvé‘ ﬁ@ﬂg&%‘?s relfstanP t8r€@Wéntlonal drugs,

accunul ates in ody and tunors are poor

mf]ﬁﬁﬁﬁj 94 oE%ﬂY@Fa%@' lﬁHﬁﬁlt&'sgf}nberQﬂlh'hllgr?'tb%ﬁofgontlgﬁase levels

act one orm pronotes the adhesion of Ta ot heci n
duiig thel WHeke &1l G?J;Ib aBHYtaRgSce Hﬂnﬁidiub%bbétance (P?o or MRP)

eryt hrocyt es, ecting the tissue/plasSma distribufion

orro%ttbﬁlfylﬁ?rmbmb%lfsﬁ@ﬁ%|atéd3§?%§fén'z§nﬂ=?' ng focused
t owar d wo al ternative approaches: "a) design of 20

| oWRMHRER 1B M6W N cBEBEUSH Shoilbl |r|1h|Bﬂk5l'§1%f%@dtoponsomerase |
solubility; b) design of highly potent products

ha'vﬁ’vg T&Néhﬁfoﬁ}JfHé?ﬁiheebFés(‘ént@V@bcﬁHr@@ renely | ow
doses. Modifications at the 7-, 10- and 11-

posidpeMang sdAiptathRERVEsHVAEVEs Eﬁb\ﬁwrﬁgrd@ﬁid i§in@Rig (in particular
affecting the stability of the DNA-Topoi sonerase

with- alupiia) Badi Ibwt gistribitiondnTthextunioh @iss0EsBAL A c@hsédiué‘ﬁbe the

Is responsible for the 25 antitunor activity of the

predug icedmuldtes tv tHesbady And @Rnomndriepucrly sffeqie®y ed
either inactive or very less active than the products

wi t iCai@rselyf ither highohipophilicith ebitheildetorvé tibrihhpromotes the
natural configuration. WO 2008/ 012003
adResidP20D 7¢campiSthecth 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
I-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.
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As a rule, nodifications at the 5- position are
consi dered unfavourable to the formation of the
Wa ersarpozonpl ex, whereas nodifications at thePCT/EP2007/006294
pyridone rings D and E have Bee reported to be
del eterious to the activity of the product. 5
DI S@ACHHrEe, GrodifiEatibENTItRR! 3-rpasifion sre @opsiteretihenfavourable
invention relates to canptothecin derivatives of
toggerfarmatioAubd the RériiryRcBmplex,Nwhér@asOrtadifitations at the
wherein: 10 Ris F, d, Br, I, -N3, NH2, -NR R',
pyri@@ﬂa rln% SORNR'E haVeRbee b &ted ito behdelet&iouiRto ahd activity of
" can be H alkyl, aryl, arylalkyl, acyl,
thé'df@dMéﬁf bonyl , aryl oxycar bonyl; Rl is alkyl,
am noal kyl , hydroxyal kyl, nitrite, al koxym no,
arylmmmsumn@vlmwuvammw s hydrogen, hydroxyl,
al koxy, am noal kyl; R3 is hydrogen, optionally
protigcd ¢Kﬂst|‘lﬁ§p§dty|theahl«9won awlateal toytamptdtbieeim denieatives of
al kyl', acyi, alkoxy, aii-iiiloaikyi or aikoxyrnuio
gedferdpforAfia Icont ain 1 to 8, preferably 1 to 4, carbon
atons, in a straight or branched chain, and the aryl
and aryl oxy groups caRRZon in 5Ro 10 20 carbon
atons; the pharggceutijcall accetabl e salts, isoners,

enanti oners, [ S ) correspondl ng
f ' PZO(N 006294 4

m xtures. WD 2008/0

(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, acyl,
alkoxycarbonyl, aryloxycarbonyl;
R1 is alkyl, aminoalkyl, hydroxyalkyl, nitrile, alkoxymino, aryloxymino,
silylalkyl;
R2 is hydrogen, hydroxyl, alkoxy, arﬁinoalkyl;
R3 is hydrogen, optionally protected hydroxyl, alkoxy, aminoalkyl;
i€ aikyi, acyi, aikoxXy, aminoaikyi or aikoxymino 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 conpounds of the invention show | ow protein
bi ndi ng and have good solubility and high potency
wer@s/ ooy ery | ow doses. The preferred synt het PCT/EP2DE006294
for the preparation of the coyrppounds of the invention
is illustrated in Scheme and conprises the foll ow ng

; epfhe%cfr%%:‘?&?%tf'tﬂ% flve %g%rﬁ&}drlaﬂf Pmt@frf)ﬁfndmp and have

erivatl zati on e or ma
9§t SR HFAF PR oy b ) v%bﬁw WRekere R0 RL
% 90 Al sl PPl bl R tstepfilnds of
thégln'v'énﬁggngnuﬁrat% |a|%ﬁ?é}g %Srhdjg H%%s grﬂoﬂgg/ing steps:

Scri above y prote

5 obta egréée“cé@@é@.tﬁ%*é%u?é’w&ew Be rhe © "
car BB 035Ali2 B GARIE BN Rt B Ohfon and reaction

precursor wit tro ani C ase, pre

Li HVDS. e)ﬁanfaﬁaélgé’t'?bﬁﬂlhbsfe%g%ﬁ ed in situ wth an

el ectro I'C reagent a source of hal ogen

or ag)adldce% SR LALSH thesﬁfd’rﬁwtg‘?ouﬁgl or ocar bonyl

Scheme

10 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.
The carbanions at 5 can be obtained by treating the precursor with a
15  strong organic base, preferably LIHMDS.
The carbanion is reacted /n situ with an electrophilic reagent, such as

a source of halogen or azadicarboxylate, isocyanate, chlorocarbonyl
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WD 2008/ 012003 PCT/ EP2007/ 006294 5 derivative,
tosylazide. Silyls and carbamates or a conbi nation

w0 besetdorre preferred as hydroxy-protecting BCOEP207/006294
The conpounds of the inventi&n were tested in a
cytotoxicity assay on 5 a wi de spectrum of tunour

defiiative Bysywaxidef exanple, the cytotoxicity data on
the NCl-H460 cell line (NSCL cancer) concerning two
conmmysisad darbamates(b) &reombpaitiosd thesdafgare preferred as
canpt 0t hecin and the drugs Topotecan and SN- 38 as

hydebey-DreRTtin@roldped Nane Formula 1C50 (pg/ni) Cell

yz:ou)ﬁstF WO Carrpgt%})t hecin MWV =348.36 0.115 0.0174 HO O
C20HHENREh pdnldsLof@hEopekAtian were @sbsd #D addytddicitiRdssay on
HO C23H23N305 0 HO SN38 MN =392.42 HO 0.0865 0.0049

a Widdi3pRRABMofF tumbut sener B way-oPer8mple &he cytotoxicity data on
5-F-canptothecin Ho MV = 366 0 Isomer 2: C20HL5FN204

the NCI-H460 cell line (NSCL cancer) concerning two compounds of formula

(1) are reported, using camptothecin and the drugs Topotecan and SN-38 as

references:
NCI-H460
Name Formula IC50 (ug/mL)
Cell count
X
\_/ \
Camptothecin MW £348.35 0.115+0.0174
' CooHieN204 O ©
|
HO
Topotecan ] 0.63+0.44
HO N
i\
SN38 ey HOS 0.0865 + 0.0049
C22H20N205 o)
F
T N Isomer 1:
7/ 20.646.8
5-F-camptothecin T HO .
CZOI-—|15FN204 °© Isomer 2
20+5.1

(continue)
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205.1 10 (continue) WO 2008/ 012003 PCT/ EP2007/ 006294

6 N3 o lsoner 1: N\ / 4.181.2 5-N3-canptothecin MV
WE2@®891M0HO | somer 2: C20HL5N504 0 2,590.7 oPCF/BP2007/006294

H Isomer 1. b5-di-tert-but oxycar bonyl ~ 5016 h yd

razi n oca mptoth eci n MNV= 578 63 HO |soner 2. >

00 C30H34N408 O NH2 O 5-NH2-ganmptothecip 0 11 3.1
AW =363. 38 HO C20H17N3 rs 1: |H Isomer1:
-di -tert-but oxycar blon

L

Y dagaRarAsBRIdieC 1, 0_Lsomers @ o 418412
C20H15N504 S Isomer 2:
2,59+0.7
>(O b Os»/owL
NN Isomer 1:
5-di-tert-butoxycarbonyl- 0116

hydrazinocamptothecin

MW = 578.63  HO Isomer 2: >100

C30H34N408 0

5-NH2-camptothecin _
O 11 £ 3.1
MW =363.38
C20H17N304

(o]

Oyoye |

OJNNH Isomers 1:

5-di-tert-butoxycarbonyl- Tk 55415

hydrazinocamptothecin VW 546,66 o) Isomers 2:
C36H30N408 0 39+9 7

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 (l) surprisingly show higher
persistence in blocking DNA replication than the reference standards
(particularly topotecan and camptothecin), while maintaining an effective
cytotoxic activity.

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 (l)
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MV =646. 66 HO C36H30N408 O 399.7 The nobst active
conpounds were evaluated in a DNA cl eavage assay
WOrRMS0t20pYy t he active concentrati on and danmagePCT/EP2007/006294
persi stence (see the section7'Exanples'). The
derivatives of fornmula (1) surprisingly show hi gher

ca‘?\ebéisﬁl@?ciﬁefé}ablw%gﬁgle@[\%lﬁl@m bﬁatdgr@ﬂuiéb?}fbrt lguid, preferably
ref erence st andards (particularly topotecan and

inm@té}eﬁ]iﬁﬁgipn%mﬁoﬂgi ntaining an effecti ve _
cytotoxic activity. In a further aspect, the invention

rel aties sutaBRAafdaddtd F BompaUrtesbf I Sneextich ’aRdbé used for
conmpound of forrmula (I) together with

thBRPE MGG 6CS0 Iy t AR RPARAIBUREMIASS i pRAIMTC ER4E itiinRS B the lung,
The pharmaceutical 10 forns suitable to the oral or

oRRYEBFEAA! sRANEEH Slivert }J@@st@ie,tilﬂt fiose 8afsornbhs, Méad and neck,
2008/ 012003 PCT/ EP2007/ 006294 7 can be solid,

eUpHRI D! paharsas, eToldmblretumn I astonsa, Thrbhituighd acute
preferably injectable or infusion solutions. The

méeidcgbitYelrsmidsat ed conpounds of the invention can be
used for the treatnment of solid tunors and | eukem as,

in EXAMPRIES tunors of the lung, 5 ovary, breast,
stomach, Tiver, prostate, soft tissue sarconmas, head

and EXANPEEdp2QHBTERsampastheeit on, rectum
gli obl astoma, chronic and acute nmnyelocytic |eukem as.

EXANPAmRDtoth¥8VPLB. 100 @0 0TEE-mamgsptisesuspedied in anhydrous
Canmpt ot hecin (0.100 g, 0.287 nmmols) is suspended in

dissthgiforsamidere(hyinlLyy namdete ifSrtmatmospHere,i mard the resulting
at nrosphere, and the resulting suspension is added
susipemsion dszalded WithSimiglazblel40/9800 g) .1.4hanmioté)urkhe snixture is
stirred for 10" m nutes, subsequently triethylsilyl
stirhddfordt0’ (nMinot€l,) sUs el ntly, triethyliSilytradispide S TESaGHe@.193 mL,
therein, followed by addition of 4-dinethylamno 15 :
1.p9r monoks) (iDVMR)ppedd @Herain 0 falldwedrdbys Jaddifioerof4@-dimethglamino
reaction mxture is
pyridine (DMAP) (0.040 g 0.287 mmols). After 46 h, the reaction mixture is
evaporated under vacuum, (TLC control of the complete disappearance of
the reagent, eluent CH2Clo/MeOH = 30/1). The solid is subsequently
redissolved in CH2Cl2 and washed with H2O and saturated NH4Cl. The
aqueous phase is extracted with CH2Cl, (2 X 10 mL). The organic phases are
combined and dried over NazSQy, filtered and concentrated under vacuum,
thereby obtaining the desired product (0.133 g, 0.287 mmols) as a pale
yellow solid.
TH NMR (CDCl3, 400 MHz) 6 8.37 (s, 1H, Ar, H-7), 8.25 (d, 1H, /= 8.4
Hz, Ar), 7.92 (d, 1H, J= 8.0 Hz, Ar), 7.82 (t, 1H, /= 8.0 Hz, Ar), 7.65 (t, 1H,
J= 8.4 Hz, 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). 13C NMR (CDCl3, 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,
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evapor at ed under vacuum (TLC control of the conplete

di sappearance of the reagent, eluent CH2Cl 2/ MeCH =
W@W0)p1200he solid is subsequently redi ssol vedPCHEP2007/006294

CH2Cl 2 and washed with H20 agd saturated NH4Cl. The

aqueous phase is extracted wth CH2Cl2 (2 X 10 nL).

RS e PR SEOCaR et Pal e Qider vacuum -

o FRELE IS QIESTRR o™ 1N (cocrs.” a0o”

Ar), Sl\? &BZ (1?)5_) &5 J'N_Z%y' 7&_@0 25 (dsgélp_%ndeclg}_ﬂ é’l‘?hydrous
ofoifrfibie 8 Sy, e Fiods drdgprpnal 68 resonn
S”%%ﬁﬁ‘%i%’bzg qude H\%‘ﬁﬂf %l)ﬁ'i'@eggobgggg’_%%#ﬁ%@s) The mixture is
< afe el sBEE B TGP, (0171

b8 i e 1. 6y PR3P petntaming
pyﬁgi%%dbl\?ABYééé)%l 0,385 \Mhbid)! Af%@ vl ﬁsﬂ%"régc%l'\ Mixture is

S)T1S susp in ahhydr

WO TS, B 5 w@%ﬁ@w”‘%&zo?ﬂ%’”
co(nQpI%%g %‘ls%ﬁﬁéarm S)of. e, e g;léfﬁ "? tIs.rorl ug%equently

utes ently triethyl or| e

i, T S b . e
a e&xszéﬁa%@ﬁgngitraﬁfetoe\ﬂntﬁ%ﬁzc%EQ X ?@%L}I)_'THB StgHificiphases are

vaporate er vacuum nonitoring

_ &ﬁﬁ%@@é%%l %Qéil)l\lé £4il EH'eﬁ{cﬁcghééﬁgﬁfﬁcﬁﬂﬁﬁeiﬁvacuum

e reagent e sol | IS SuU sequent I ssol ved

thg'%g)%b?é\ﬁ ﬁibeee%éacdﬁéa@u%tﬂfbh%%a%édoml 91% as a pale

us phase Is extract 2 X 10°
yeTI'Eb%v g{)g@nl c phases are conbined and dr| ed over
filtered and concentrated under vacuum

t her@bwmht(@mcrw 4*0'@9NH‘¢£)'6 @dzfpr(@plycn m@HI)ZB % 8,30 v=92
mmol , 94% as a pale 15 'yellow soli

Hz, Ar, H-12), 7.58 (s, 1H, H-14), 7.49 (dd, 1H J =92 Hz L = 2.2 Hz,
H-11), 7.46 (d, 1H, J= 2.2 Hz, H-9), 5.70 (d, 1H, J= 16.5 Hz, H-17), 5.28 (d,
1H, J= 16.5 Hz, H-17), 5.23 (s, 2H, H-5), 3.05 (q, 2H, J= 7.5 Hz), 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, 6 H). 13C NMR (CDCl3, 100 MHz) & 172.1, 1567.9, 156.6, 152.1, 149.0.
146.7, 144.6, 143.6, 131.9, 128.7, 126.9, 122.8, 117.9, 105.5, 98.5, 75.4,
65.9, 49.5, 32.9, 23.2,13.5,7.8, 7.2, 6.4.

EXAMPLE Ill - 10-OTBDMS-20-OTES SN-38

20-OTES SN-38 (0.121 g, 0.240 mmols) is dissolved in a CH2Cl/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 chloride (TBDMS-CI), (0.144 mg, 0.957 mmols), then
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1H NWVR (CDCl 3, 400 MHz) 6 9.26 (br s, 1 HOH), 8.14
(d, 1 H J =9.2 Hz, Ar, H-12) 7.58 (s, 1H, H 14),
wQae80(me3 1H, Ji = 9.2 Hz J2 = 2.2 Hz, H 11)PCTVEEB07/006294
(d, 1 H J =22 H, HOI), 5970(d 1H J=16.5 He,
H17), 5.28 (d, 1 H J = 16.5 Hz, H17), 5.23 (s, 2H,
by—Hlajlme}hQEIrrolqp mm;dme:(DMAPl}lz()Q 029@70:2@1rrmo|(sm Atter 18 h, the
H19), 1.32 (t, 3 H J =7.5 Hz, Me), 0.98-0.88 (m 12
relaptioﬂ. mMbauss is( mevepelyateﬁscumﬂﬂ (Cadi@n, 1o0onkeyng by TLC
172.1, 157.9, 156.6, 152.1, 149.0. 146.7, 144.6,
(Hexang/ALREt9= 128) theld&apperrange afithe, raagemt. 9bBes5solid is
75.4, 65.9, 49.5, 32.9, 23.2, 13.5, 7.8, 7.2, 6.4.
subseigeichtlyl redissOlvelBIDIVIS 4G IDTES] SkaSige @ 5wvitld - IdFE Sa sl S#urated
(0.121 g, 0.240 mmls) is dissolved in a CH2Cl 2/ THF =
NH2Cl. (Bhelgquadied pbasenisxextracteddwithi GéhCla(2o$ pHenel.) and the
I m dazole (0.081 g, 1.20 nmols) is added thereto
organiopbdseafarercarobinedy ried Ologr Na2S0y, filtered and concentrated
tert-butyldinethylsilyl chloride (TBDMS-Cl), (0.144
umdgr 0agsrmmdhe) resides VIO RO O IR0 FBash chromatography (SiOg,
PCT/ EP2007/ 006294 by 4-di net hyl ami no pyri di ne 20 F_;)
HexaneAePBL 2401 miblesgby abtainingtig desigedmraducch g, 0.205
m xture i s evaporated under vacuum nonitoring by TLC
m(adx 8h&)m0atpate yellpw selidii sappear ance of the reagent.
The solid is subsequently redissolved in CH2Cl 2 and
was Hét NI RHGROI3a 4P 0s MtHliz)ad €414 (NHAEL. J Fhd-8abige duis H-12), 7.49
phase is extracted with CH2CI2 (2 X 10 nL) and the
(sofl garil-d 4pné<ds(chrid codmind -Reldz, br9)ed - 3 édd.NHdsd= 8.8 Hz /2 =2.5
filtered and concentrated wunder vacuum The residu
Hz,sHpM)i 9.6d (dy 1H.aéFR t@ﬁoﬁat bl &b 264 AH, J = 16.5 HZ H-17),
ne/ ACOEt = 1/1), re obt ai ning the desired
S. BBo(éuQH t-5123.1d, (. 21&5/ rifrélHZ)séo,Qgés &(ﬁ‘m?é",y'éﬂ%m 38 (t, 3
solid. 10 H J
HgJg 6 He., MIQ-):li)O(4 (78,4@ H)( s1 09- m92m4512 *g)k 4@7&10 69 (m, 6 H),
J = 2.

Yo 6% 5 R GBS nob b 1 & FsBoa it 1515
1l feali sl Rmaiiar yiadanttl 4o, o
798, 36,0483 Eé%vf%% 623 15783098, 792, 82 nr -

a6 BXAMELE V1B OTES Top &%ﬂm“ié 0. 1259,
118"Pdp311e9:a?1 (8.100 g, 0.238 mmols) is suspended in anhydrous
dimethylformamide (5 mL), under inert atmosphere and the resulting
suspension is added with imidazole (0.081 g, 1.19 mmols). The mixture is
stirred for 10' minutes, subsequently triethyl silyl chloride (TES-CI), (0.160
mL, 0.952 mmols) is dropped therein, followed by addition of
4-dimethylaminopyridine, (DMAP), (0.029 g 0.238 mmols). After 52 h, the
reaction mixture is evaporated under vacuum, monitoring by TLC
(CH2Cl2/MeOH = 10/1) the complete disappearance of the reagent. The solid
is subsequently redissolved in CHCI3 and H2O and saturated NH4Cl, the

aqueous phase is extracted with CHCI3 (2 X 15 mL). The organic phases are
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75.4, 66.0, 49.3, 33.2, 25.6, 23.1, 18.3, 13.7, 7.9,
7.2, 6.4, 4.3. EXAMPLE IV - 20-OTES Topot ecan

wdaeopenewan (0.100 g, 0.238 nmols) is suspendedPCTIEP2007/006294
anhydrous 20 dinethyl formamyge (5 L), under inert
at nosphere and the resulti ng suspension is added wth

LRy Py N SOTTH T S sy vacwum
th%ﬁ@et%bg?alf\ﬁh\%gegé'ggﬁedu%(o 92837 O@thf)nrﬁo“l Qﬂ%}p@@'a pale

n rtron of

yI am nopyridi ne, (DVAP), (0.029 g 0.238
ye4rqu§§ After 52 h, the 25 reaction mxture is

evap,g %(@mﬁoztﬁ the) %f’g%gg?gzp%?g snéc'a_l oﬁ“r tH 0 814
t |
LI o B ol g REE a s e T 1. -
SNSRI A LE S 20
2150005 Q*d7?3% slid)ed 2239{’19‘2 hidzqref(RN8H, H-19), 0.98-0.88
un r va uum r

concentra e eby obtaining the

TR ST [ B Sy O opgpe e, 157,

13{%6 815%6?4(23038 H’46’*B (]h!ﬂ:) 1:84334135 id12919H12#:3)81§30 118.9,

7 665 Hz,
{9 )9(35% o, ( 5'9%41)1 ég@lg@% 3329' 74372562540 (S -

H‘5)EX51\ ﬁ'LESv 21dﬂbT|§D§/ils(2@-ofmsa‘ ecdn97-1.81 (m
2H, (m 12 H), 0.77-0.68 (m 6 H).

13C MT@GT rM‘(@1@01§2 (12215?nrﬂmolé}5686d|ssolved in a
152.1, 150.8, 146.8, 144.3 34 131.2 129.9,

i‘-l%@lz?THFZ& 01 113a$}h§/drm1§ mikute (% ML) 7énder Gheft atmosphere.
1, 50.0. 43.1 2.9, 7.8, 7.2, 6.4. EXAMPLE V -

ln%aa%wz/@ s QT ES1 Eomaerns AudtEfolloped cafter (10" 1@0nutes, by
nmmol s) is dissolved in a CH2C2/THF = 1:1

tefl‘le}AﬁVIQMﬁemg]@llyl eh(dtidd-\ TBOWS-Cine(0.135MmgR®Be6 mmols), then
I m dazol e 6 g, 1,12 mols) Is added foll owed,

b?ﬁtﬁifméi.@\ylémmﬂ peridibe (CMAS)] (ORY |gomR2hyiraolsyl After 21 h, the
chloride (TBDM5-Cl), (0.135 ng, 0.896 nmols), then by

readlionet miktame nds pywviagionateddMAIer (0ab2dmy Gnmddkoring by TLC
nmol s). After 21 h, the

(Hexane/AcOEt = 1/1) the disappearance of the reagent. The solid is
subsequently redissolved in CHCls and H20 and saturated NH4Cl, the
aqueous phase is extracted with CHCls (2 X 15 mL). The organic phases are
combined and dried over Na;SOys, 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, /= 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, J = 16.5 Hz, H-17), 5.22 (d, 1H, J = 16.5 Hz, H-17), 5.19 (s, 2H, H-5),
4.71 (s, 2 H), 2.81 (s, 6H, 2 Me), 1.97-1.81 (m, 2H, H-19), 1.04 (s, 9 H), 0.98-
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reaction mxture i s evaporated under vacuum
moni toring by TLC (Hexane/AcCEt = 1/1) the
waelr@appees ance of the reagent. The solid is  PCI/EP2007/006294
subsequent |y redissolved in ‘CHCI 3 and H20 and
saturated NH4Cl, the 20 aqueous phase is extracted
0.88Y(Mm,FCH3, 0277X0]E§8 (¥h) 6 H)0.804sn6 HphCdM& €CDCls, 100 MHz)
conbined and dried over Na2SO4, filtered and
o ¢PNGEeMS7ay ed58desvacusoO. 14i6e8,r v44 .3ud 34s3,p181.2i 2.8y 127.9,
fl ash chromat ography (Si 02, Hexane/ AcOEt = 1/1),
12301 ehg. Dbt £0.ni 98.5 175 de w5 @d5prodocd. 48.91132.9, 26.6,78.3, 7.8,
nmol, 80% as a pale yellow solid. 25 1 H NWR (CDCl 3,
7.208.4H2)36 8.26 (s, 1 H Ar, H7), 8.14 (d, 1 H J =
8.8 Hz, Ar, H12), 7.81 (d, 1 H J = 8.8 Hz, Ar,
H 1BXAKBIE (W, - Prépardtibh) of 2083TES, 10-hydrotyecarhptéthecin
Hz, H17), 5.22 (d, 1 H J = 16.5 Hz, H17), 5.19 (s,
2H, 16-Blydrodycdmptothecirl) (02.08L d,s0. Bt @Amdl}) is suspended in
1.97-1.81 (m 2H, H19), 1.04 (s, 9 H, 0.98 WO
ardBRB604 2808e RyTionm2dNide00528v.), Linder88ném atrdosphere and the
0.77-0.68 (m 6 H), 0.30 (s, 6 H. 13C NWR (CDCI 3, 100
reftiting Sudpéngionlis’ addetiSwith, imidazble 16225 ¢g14%38, mmols). The
144. 3, 134.3, 131.2 129.9, 127.9, 123.0. 118.9,
miktOrelis $réd 3518 matutes, Sabdeqiéntly tridhgisilgbcBloride. @ ES-CI),
18.3, 7.8, 7.2, 6.4, -4.3. 5 EXAMPLE VI - Preparation
(0046Q@0MITER, 15- hydols}y tsangtoppesti therein, followed by addition of
10- Hydr oxycanpt ot hecin (0.100 g, 0.275 mols) is
4-girmptmdenchine pyaidiye r(@MAS) nieL 0§8 fayr bW en®lsyl)After 24 h the
under inert atnosphere and the resulting suspension
reiastiaddetixtureh is nédazaraéed Ouader gyacduadn, mohidringhby TLC the
m xture is stirred for 10° m nutes, subsequently
campletaydisapgéaretmcer dthe( ?rmemt)(CHmwaet@ei ﬁL20/2)7She solid is
nmol s) is dropped therein, foll owed by addition of
substiquetrtilyl sedissolvedi th rﬁ?ﬁ(@wm)d (wastead gyitin. 1850 and saturated
nmol s)r After 24 h the reaction mxture is evaporated
Nba@kr Thecaaneonsnphase g pytracied mdath dadpfflet @ X 10 mL). The
di sappear ance of the reagent (CH2CI 2/ MeOH = 20/ 1 The
orgenie phases reeepehined, rdsigds swer Ba25Q4Cfiftered concentrated
washed with H20 and saturated 15 NH4Cl. The ague
undeiswacuuax therebyohieitingHbe gesiredcpradygt)(0. 1r2fég 0259 mmol,

ani ¢ phases are conbi ned, dried over Na2SO4,

94%?t3§r%@aé¢ldeU©Wd‘éﬂl¢ at ed

"H NMR (CDCls + 5% CD3OD, 400 MHz) & 8.10 (s, 1H, Ar, H-7), 8.05
(d, 1H, J=9.2 Hz, Ar), 7.50 (s, 1H, H-14), 7.39 (dd, 1H, /1=9.2Hz .= 2.4
Hz, H-11), 7.11 (d, 1H, J= 2.2 Hz, H-9), 5.60 (d, 1H, J= 16.4 Hz, H-17), 5.21
(d, 1H, J = 16.4 Hz, H-17), 5.15 (s, 2H, H-5), 1.97-1.81 (m, 2H, H-19), 0.98-
0.88 (m, 12 H), 0.76-0.68 (m, 6 H). 13C NMR (CDCl3; + 5% CD30D, 100 MHz)
5 172.2, 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 VIl - 10-0TBDMS-20-OfES Camptothecin

10-Hydroxy-2»O-OTES-Camptothécin (0.105 g, 0.219 mmols) is

dissolved in a CH2CIo/THF = 1:1 anhydrous mixture (4 mL) and under inert
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under vacuum thereby obtaining the desired product
(0.124 g, 0.259 mmol, 94% as a pale yellow solid. 1H
WORMRSHCDE 3 + 5% CD30D, 400 MHz) 6 8.10 (s, 1HCHEP2007/006294
H7), 805 20 (d, 1 H J =922 Hz, Ar), 7.50 (s, 1 H,
H14), 7.39 (dd, 1 H J1 =9.2 Hz J2 = 2.4 Hz, H11),

d 6.
atﬁwdsﬂp#é% 1rﬂéida22iole &. @97"&3 h"‘@ inrﬁg@,zzlé zla_f_icie?djﬂ foﬂ?weB( diter 10°

8
mﬁﬁ'lteb'; 586y tértgautr}r{&%]e&nylsgglccmro} C&B%sg%scm(@&eziim 1.10

7 1
mM@%) ,tﬁ&lgo@g% c{izlr\ggtéﬁllalr%gﬁ)oﬁyngg}bl 8Mm1§)3016631 0. 329 mmols).

Afl9181§ h 9thelredclich nfirtude iS@vapofated, uﬁdgr vaetund- rﬁonltormg by
MPLE Vi1 - 10- OTBDVG- 20- OTES Canpt ot heci n

THE- tH}édéc%FreQQ dﬁgﬁaé@@k@t@ﬁm réa@emic%oﬂe%éﬁemma = 1/3).
is dissolved in CH2Cl 2/ THF = 1:1 anhydrous mi xture

Thé g¥lid) isagdb nthﬁédusWV%@Qﬁ/@%@Wand washed W|th H20 and
PCT/ EP2007/ 006294 12 atnosphere. | m dazole (0.097 g,

sdtufdtedRIHRLCI] theaddadolis!l pravedis éiﬁréétebOWIth”CFHC%ng by 10 mL).
tert-butyldinmethylsilyl chloride (TBDVS-Cl)

THE, otgdRfic sk, dreencdmbihed, matieyl avidro NHJS@& Ndiltered and
(DVAP) (0.040 g, 0.329 mmols). After 18 h, the

cdrﬁ%ﬁtrﬂ@dfﬂﬁ@éﬂ\ﬁhd@rﬁV’ﬂﬁeré.&ﬁ@eugq!ﬁfnﬂé@Cwmash chromatography
nmonitoring by 5 TLC the conpl ete di sappearance of the

(SieagelicldHe ainehRsam/ AcOB), thétedy obthmisg! itk idesired groduct
subsequently redissolved in CH2CI 2 and washed with H2

(N7 g mgatrﬁmowl-gl@/) dshe pateigellowPulige is extracted
with CH2Cl2 (2 X 10 nL). The organic phases are
conbith&MRAIC2C130400 MEZPA8. 22 (st diHs A7), 8.13 (d, 1H, J=9.2
concentrated under vacuum The residue is purified by

HE) Ash H-nepnatog(sphid, 19-149) 0239 (dd| digxdne/ BcDEz < = 2.8 Hz,
1/3), thereby obtaining the desired product (0.117 g,

HOI1)97.22¢d, 1H0YU= 2s8 &z &l-8) yel66ald, St i A= 16I5NNVR H-17), 5.25 (s,
(CDCl 3, 400 MHz) 6 8.22 (s, 1H, Ar, H7), 8.13 (d, 1H,

20=HO5p 5.24,(dArH, ¥ £26.5 HAH-(15), 1199-H82A{m, ZH3H-(18, 1.03 (s, S
1H, J1 =9.2 Hz J2 = 2.8 Hz, H11), 7.22 (d, 1 H J =

HR. 806z0.92 On, 18.18p .dB-A.68, (nd, & H)6 062%4s, 6-H))12CoNRR (CDCls,
(s, 15 2H, H5), 5.24 (d, 1 H J = 16.5 Hz, H17),

100 MdHZ) 82 17h0.21HH7 .4, 19)5.1,1163.5,s15@6, HPS. 1. 04501,9183 1.y 129.4,
12 H, 0.78-0.69 (m 6 H), 0.29 (s, 6 H. 13C NWR

12€8C113$8.7, 126.7, 118.3, 114.5, 97.7, 75.3, 66.0. 49.9, 33.1, 25.6, 18.3,

7.9,72,6.4,-43.

EXAMPLE VIII - 5-F-20-OTES-Camptothecin

Camptothecin 20-OTES (0.100 g, 0.216 mmols) is dissolved in
anhydrous THF (6 mL) with stirring under inert atmosphere, then cooled to a
temperature of -78°C and a 1.0 M LiHMDS solution in THF (0.260 mL, 0.260
mmols) is dropped therein. After 20', NFSI (0.089 g, 0.281 mmols) in
anhydrous THF (2 mL) is added. After 2 h at -78°C, temperature is left to
raise to 25°C and the disappearance of the reagent is monitored by TLC
(Hexane/AcOEt = 1/2). Formation of the two diastereomers is observed. After

3 h at room temperature, the reaction is quenched by addition of saturated
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100 MHz) 6 172.0. 157.7, 155.1, 151.5, 150.6, 146.1,
145.1, 131.4, 129.4, 129.3, 128.7, 126.7, 118. 3,

W@ 200881208%. 7, 75.3, 66.0. 49.9, 33.1, 25.6, 18PGI/EPZ00T006294
7.2, 6.4, -4.3. 20 EXAVPLE VIIBI -
5- F- 20- OTES- Canpt ot heci n Canpt ot heci n 20- OTES (0. 100

NE4CO0. Phé aques)s iphadies sobextrdcied wathh - 6lis (3HE 1% mill)) and the
with stirring under inert atnosphere, then cooled to a

orgamiephtses art cotfbirmed] dried ovet NaiSDs, dilttened @md cofeEhtrated
(0.260 nL, 0.260 mmls) is dropped therein. After

urer, videgun{.0 The9 rgsidue28d pumified by PAshardhydmategidihy (SiO2,
(2 nm.) is added. After 2 h at -78C, tenperature is

HérdneticOERFH 11 the?b 2/ haddifimallyi Fappbarely ebtdintrigea mixture of
reagent is nonitored by TLC (Hexane/ AcOEt = 1/2).

thEotwatisameod (0 H® 1t go 0d2 46 tremebn®7 %,) $1:.dbsemens. ratfa)eas a pale
3 h at roomtenperature, the reaction is quenched by

yedbav tsiodid. dthes twairisd mersvarg 0 agaDdyifairther chromatography. In
PCT/ EP2007/ 006294 NH4CI. The aqueous phase is

oreberr redctletiomvi th CH2Cl 2 (3 x 15 nL) and the organic
phases are conbi ned, dried over Na2SO4, filtered and
conckhidiastedeomedetH VAMRIGC DHe, 4@8iMble) ids 8phi2 ($. éd, By, H-7),
flash chromat ography (Si 02, Hexane/ AcOEt = 3/1, then

8.261(darfH f / raB 14yHz/ &), .86r(dbyl Hob! aih#rtdz.aAn)i 3t 8iF ét,ofH 5/ = 8.4
the two isoners (0.101 g, 0.210 mmol, 97%) (1:1

HzsAmerk 604t ohl, as=B8.4dlz, Aneln.étv(donHd."Jihe 602 Hz, H-5), 7.45
i soners are separated by further chromatography. In

(soridbr Mol 4h) 56Z(d, 1t AFadbd elmdi- AHEER (ot sy =06.8 Hz,
MHz) 6 8.52 (s, 1H, Ar, H—7é, 8.25 (d, 1 H J =28.4

HE7), R:92- 17894, &H,1HH 9 =08-M98Hm, 43 H)70e80-0t71 (M6 H). 13C

J =8.4 10 Hz, Ar), 7.69 (t, 1H J= 8.4 Hz, Ar), 7.47
NMR (€QCIsJHE0MBT) B 181.44157.57148.3, 150 1H150.249, J = 1.5 Hz),
5.6243, 1 H J = 16.8 Hz, H-17£, 5.22 (d, 1 H J =
15@3g(diz/ = H-57h12),2143.61 (84 J(75-3HHzh- 133.7.119870.139.2, 128.9,
mﬂlz , 0.80-0.71 (m 6 H. 13C NWR (CDC's, 100
1384 @79 1dq J 1515.9, Hab2126.316h A= 156, Hz].q125:8, P8&9, 93.8 (d,
Hz) , 150.3%d = 1.5 Hzgg 143.6&d, J = 5.3 Hz),
BT 213RMz7 C-by0/2 1, 85g7.933.15 718872, 6147 9 (d, J =
15.0 Hz), 126.3 (d, J = 15. Hz), 121.8, 98. 93.8
(o 2 dinsisreomer b NMRYCOGR) 4089 S 8151 £591R, Ar, H-7),
8.§;5§@,?g§‘; 4%?&,_4\;’@4%&@;,??6%%, Y NVR {0 Sy P90 M) 18 s- g4

Hz, Ar), 7.68 (t, 1H, J = 8.4 Hz, Ar), 7.51 (d, 1H, 'Jkr = 60.8 Hz, H-5), 7.42

(s, 1H, H-14), 5.62 (d, 1H, J = 17.2 Hz, H-17), 5.20 (d, 1H, J = 17.2 Hz,
H-17), 2.02-1.82 (m, 2H, H-19), 1.04-0.93 (m, 12 H), 0.80-0.71 (m, 6 H). 13C
NMR (CDCIs, 100 MHz) & 171.2, 157.8, 152.5, 151.2, 150.3, 143.7, 133.7 (d,
J= 2.4 Hz), 131.7, 130.2, 128.9, 128.3, 127.9 (d, /= 2.3 Hz), 126.3 (d, J=
16.7 Hz), 121.8 (d, J = 1.5 Hz), 99.0. 93.8 (d, 'Jcr = 214.8 Hz, C-5), 75.0,
65.8, 33.3,7.9,7.1,6.4.

EXAMPLE IX - Preparation 5-F-camptothecin 1st diastereomer

The first diastereomer of 5-F-20-OTES-camptothecin (0.025 g, 0.052

mmols) is dissolved in anhydrous THF (5 mL) with stirring under inert
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8.25 (d, 1 H J

1
= 0o

4 Hz, Ar), 7.96 (d, 1 H J =28.4
e, Ar), 7.87 (t, 1H J =84 H, A), 7.68 (t, 1 H,
WQ 2088812003z, Ar), 7.51 (d, 1 H 1JHF = 60.8 HzPCHEB07/006294
7.42 20 (s, 1 H H14), 5.6214d, 1 H J = 17.2 Hz,

H17), 5.20 (d, 1 H, J = 17.2 Hz, H17), 2.02-1.82

(ﬁB HSL®seqlieAfly EGN 4IHF 12.060 rfl. 80-358 nrtidls)Gs d d
3t Spmre NVR ngglsy 100 MHz) ](6 171.2, 157.8, 1523)5'S oppe

théﬁém2 TH@Q'e%ctlbﬂ3nﬁxtul§3ls7 réé‘etedJ for 284 hHax, rdoth. femperature,
130.2, 128.9, 128.3, 127.9 (d, J = 2.3 Hz), 126.3 (d,

A6.1% TEL. the2dish dnce bf thélteagdft (Helan&AGDEL = 1/2
ménﬁo” é2@4 8 Hz, C 5pb@% %Ce 25 65. 8, 339—3"e 7.9, 7.1, -

rfe 4soE?éNYPL|E leXap o‘?éfétﬁf atfi amhderr- ¢acmimt haed ntlet residue is

di ast er eoner The first diastereoner of

ctﬁoﬁé@g Jﬂf@@@'@ﬂH@@dd@/A@O@i& 941)OtH¥réby g bMing $he desired
di ssol ved in anhydrous THE (5 nmL) wth stirring under

prodect (10120980 @saqa%cﬂc%gﬁwzlpfmé@ﬂomﬁéom .osphere.
Subsequent |y Et 3N3HF (0. 060 nL mmols) is
dr oppeIMRHETCRH; 400eMHenot8.62 (& 1HIAY, Hs-7) eaoite@, f1H, J= 8.4
28 h at room tenperature, m)mtorlng by TLC the
HEl ABPITE6 40 C eHOT/ £ 1804 HeagRN! 7(8Fitar e, ALOIB.4HI/ &), 7.69 (t, 1H,
The ‘sol vent is evaporated of f under vacuum and the
J EBUHE AP, .59 (9HH OB ) §d46 T 02H, Hepron1A2 B2, H-5), 5.69 (d,
1/1), thereby obtaining the desired product (0.019 g,
119, 0%1161®Hz, $897),25.28 (ohl1H y£kE 16v8staL) H-1H INBR (br s, 1H, OH),
(CDCl 3, 400 MHz) 6 8.52 (s, 1H, Ar, H7), 8.25 (d, 1H,
2.0%-8.84 (nhz2HAR-19Y,. RO5(d, 3H,H/=J7.8 BzAMd), 138 NMR. (&DCl3, 100
(t, 1 H J=84H, A), 7.69 (t, 1 H J= 8.4 Hz,
MHAZ) & 773%, (157.6HI5H114)51.0. 1#80.@d 144H, 13348, 43419,213€.0. 129.0.
H5), 5.69 (d, 10 1 H, J = 16.8 Hz, H17), 5.26 (d, 1
128.5) 12718, 82614, 12117) 9838,873.81d, 4./cA=R214LB)Hz, C-5), 72.5, 66.0,
2.01-1.81 (m 2H, H19), 1.05 (t, 3 H J= 7.6 Hz, M).
31LSC7NR (CDCI 3, 100 MHz) 6 173.5, 157.6, 151.1,
151.0. 150.2, 144.1, 133.9, 131.9, 130.0. 129.0.
128.EXAMRALE X t Fyeparation of BB-campmtiecih 219 dfastereomer
214.0 Hz, C5), 72.5, 66.0, 31.5, 7.8. 15 EXAMPLE X -
Pr epthat $egorsf dastecaamest bed-F-201dD TESscamptotbecinr{8.025 g,
second di ast ereoner of 5-F-20-OTES-canptothecin (0.025
0.§52 mnods) imdissplved i esbvdms RHENG alguwittTigtirisgander inert
with stirring under iner
atmosphere, subsequently Et3N03HF (0.060 mL, 0.368 mmols) is dropped

therein. The reaction mixture is reacted for 28 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
chromatographed (SiO2, Hexane/AcOEt = 1/1), thereby obtaining the desired
product (0.018 g, 0.050 mmol, 97%) as a pale yellow solid.

*H NMR (CDCls, 400 MHz) 6 8.52 (s, 1H, Ar, H-7), 8.24 (d, 1H, J=8.4
Hz, Ar), 7.96 (d, 1H, J= 8.4 Hz, Ar), 7.88 (t, 1H, J= 8.4 Hz, Ar), 7.69 (t, 1H,
J = 8.4 Hz, Ar), 7.56 (s, 1H, H-14), 7.51 (d, 1H, 1JF = 60.4 Hz, H-5), 5.69 (d,
1H, J = 16.4 Hz, H-17), 5.25 (d, 1H, J= 16.4 Hz, H-17), 3.87 (br s, 1H, OH),
1.98-1.78 (m, 2H, H-19), 1.04 (t, 3 H, J= 7.6 Hz, Me). 13C NMR (CDCls, 100
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at nosphere, subsequently Et3N3HF (0.060 nL, 0.368
mol s) is dropped therein. The reaction mxture is

WO easheod or 28 h at roomtenperature, 20 noni PCGF/EP2POTH06294
TLC the di sappearance of theldeagent (Hexane/ AcOEt =
1/2). The solvent is evaporated off under vacuum and

Mﬂ?gar% dugsysy, rdw.omabaqy aed, §5132,13k8ans) A;330.6, 129.0,
t her eby obtaining the desired product (0.018 g,

12@} §5Q2m|12§71%12a56 agsfg eawl'ghomuc%oklﬂ4 HHHAMB-5), 72 5, 66.1,
400 MHz) A, H7), 8.24 (d, 1H,

31J5¢84 25 Hz, Ar) 796(d 1H J=28.4H, A),

788 (t, 1H J=28.4H, A), 7.69 (t, 1 H J =28.4

Hz, E5(AMF7LI§§(I(-SPr éiatlldnlﬂﬁ5 r\Y3-';'2 b-OF-ES-dampdithecin

60. 4 Hz, = 16.4 Hz, H17), 5.25
(d, dangtolhecﬂrﬁ ZIOJ@ZTESF J(@)1003 70(21168mﬂaoré. @) dissolved in
1.98-1.78 (m 2H, H 19), 1.04 H J= 7.6 Hz, Me).

nhé/@ DR %Lﬂ%h@rﬁ@l &ér%&qﬂértpﬁm é/ W&i%oled to a
MHz) 6 173.3, 157.7, 151.2, 151. 150. 2, 144.

ﬂ@%rﬁtur&% 28°E38nda 12000LIHNMDS §o|uihaﬁ |8 Tﬁégo%o mL, 0.260
121.6, 98.9, 93.7 (d, 1JCF = 214.0 Hz,

Rid1d) is dlopped’ tieremXAMTLE 2! Flbg aaatdeo $M3) (0.055 g, 0.281
m I\l’a’) 5 O'F%S—can‘prteot hecin 5 rg;nn'pt otphem n gTO O'F( J

mﬁ\%@)oi‘ﬁ arhyirdle THPBl(2)mLyighssed vatiet @ h anbFghUemigdrature is

(6 mL) with stirring under inert atnosphere, then

leftael efsé Qo 25 Eper Bic tisaPpeaf8hicarnd thelrdhagdntiisivionitored by
solution in THE (0.260 nm_, 0.260 nmols) is dropped

TilO¢HeixaneMEGEL 202/m)nFotmaubn ot ithe twdsdi@3ter8ofiers gs observed.
0.281 nmmols) in anhydrous THE (2 nl) is added. After

AfZeh2Rt30- mMBCat reometent peatiue, e lreattido is guenched DyGddition of
and the di sappearance of the reagent is nonitored by

satufatedeNBpel. AThEtaquetiul) phase rMatextractéd twieh tGid.Clz (3 x 15 mL)
di astereoners is observed. After 2h 30 mn at room

aricerther atgurdc phasesaate @omtsingderdrieatl dwerabdi80an fifered and
saturated NH4AClI. The aqueous phase is extracted with
cobid2@itatéd xurddemlyacaaoh.t hEher gesidughas@ssiatieg of the two
conbi ned, dried over Na2SO4, filtered and 15
diastereameas eis podéiedviay flash ditemategcaphy ¢Bif31, dtexanefAcOEL =
the two diastereoners, is purified by flash
3/d htlvem 26t reachfinaly d21), Hberehy obt@iing (8106 g,HeA10/mmol, 97%)
and finally 1/1), thereby obtaining (0.106 g, 0.210
ofnaohixterey®f 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: 'TH NMR (CDCl3, 400 MHz) d 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, /=8.4
Hz, Ar), 7.68 (t, 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 (d, 1H, J = 16.8 Hz, H-17), 2.01-1.84
(m, 2H, H-19), 1.03-0.94 (m, 12 H), 0.80-0.71 (m, 6 H). 3C NMR (CDCls, 100
MHz) & 171.6, 158.3, 152.2, 150.8, 150.0. 144.0. 132.9, 131.4, 130.1, 128.6,
128.3, 128.2, 128.1, 120.8, 98.7, 75.4, 75.2, 65.7, 33.1, 7.9, 7.2, 6.4.

2nd diastereomer: 'H NMR (CDCls, 400 MHz) & 8.45 (s, 1H, Ar, H-7),
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of a mxture of the two isoners (ratio of the isoners
1:1) as a pale yellow solid. The two isoners are
waepansoesl by further chromatography. |n orderPCI/EPR07/006294
elution: 1st diastereonmer: 1HBGNVR (CDCl 3, 400 MHz) 6
8.45 (s, 1H, Ar, H7), 8.25(d, 1 H J =28.4 Hz, Ar),
8.249M, (H, X =H8.4JHz, Ary} 185 (8r NH, U 86.4tHz 1Ak, 7J86 (§.¥H, J= 8.4
Hz, Ar), 7.68 (t, 1 H J =8.4 Hz, Ar), 7.49 (s, 1 H,
HE: M),, 7.689Q%, (181, 1 =H8.44Hz) Arn 576 (sl, 1H, H-14)=6198 §s HtH, H-5),
H17), 5.26 (d, 1 H J =16.8 Hz, H17), 2.01-1.84 25
566 (BEH HH/19016.8 . HB-18-199), 6122 18, HH, L=816.8. M1, U 7§ 2.02-1.84
. 13C NW\R (CDCI 3, 100 MHz) 6 171.6, 158.3, 152.2,
(MS5PHBH-19).100313:840Qm,1B2H), 0 BRLO4,1 (rBP6H). 128.MIMR (CDCls, 100
128.3, 128.2, 128.1, 120.8, 98.7, 75.4, 75.2, 65.7,
MBiZ) B 17134, 1684, 653.3, 250.9] 450 €, ddde, 1 32{INNB 1(L£DCBG.1, 128.6,
400 MHz) 6 8.45 (s, 1H, Ar, H7), WD 2008/012003
1288, BRB0D,712842920.8,698.724 58|, 78.1H6518=38.3%4 7R, 7A,)6.4.
7.95 (d, 1 H J=84H, A), 7.86 (t, 1 H J =284
Hz, BXAMRLESX|(t-,Prepdrafion of. 3-NIFcamptothectd 1ssdidstefeomer
H14), 6.99 (s, 1 H H5), 5.66 (d, 1 H J = 16.8 Hz,
H 17)he HiagtefdomerH of 5NB-28-07 ES4camptothed?n (08370 g, 0.139
(m 2H, H19), 1.03-0.94 (m 12 H), 0.80-0.71 (m 6
mHA)els) 3 disRo(WerClia, anbydreousHAHG (67 mld), witi8. stirrih§2uBder inert
150.9, 150.0, 144.0, 132.9, 131.4, 130.1, 128.6,
athxs:Bere28ubseqpently B3N BHBE07170 i3, 1, BLELMMB6IS),is dropped
33.3, 7.9, 7.2, 6.4. EXAWPLE XI| - Preparation of
thereid- chigt aodioinn mixturei isstreact@defor Bée Miadst@ormotempérature,
of 5-N3-20- OTES- canpt ot hecin (0.070 g, 0.139 nmols) is
mengeungehy iTh-CGaitihg dhisapeaMance ofi thewadgestti (HexanedAdOEt =1/1).
inert 10 atnosphere, subsequently Et3N3HF (0.170 mi,
The @péventoiss¢vaporates it undee veicounTiaadr e résidusi ist purified by
is reacted for 26 h at roomtenperature, nonitoring
flagh Theomedognapdyp £3iQm cdesanefeQlelage( 1), Hbrseky AdEining the
=1/1). The solvent is evaporated off under vacuum and
desieed pEQHRE (00D @i Oi B pymot, 198h) anropaleoyelkpmsolid.
(Si 02, Hexane/ AcOet = 1/ 1)6, t hereby obtaining the 15
desi FENMRJGRE s §063dHg) 008 #ddsmthl, Arogby).8.24 (shitH, J = 8.4
el low solid. 1H NVR (CDCl 3, _400 NH)ZXZ 6 8.44 (s, 1H,
H%«Af)lrﬂ??? (d, 24, (4= 814 Hz AR, 7.854t, 1h)S =B.4HZ.0ANL 7467 (t, 1H,
J‘(ltg.ﬁH%, E\'Zr), 293 (s7,'18|-‘r|’, H-M)l, 6&97‘](3, 1?—i,4H-H25)’, 5% '(d,7'1(l5-i7, J=16.8
Hz, H-17), 6.29 (d, 1H, J= 16.8 Hz, H-17), 3.99 (br s, 1H, OH), 2.00-1.84 (m,
2H, H-19), 1.04 (t, 3 H, J= 7.6 Hz, Me). 13C NMR (CDCl3, 100 MHz) & 173.6,
168.3, 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.
EXAMPLE XIII - Preparation of 5-N3-camptothecin 2nd diastereomer
The diastereomer 2 of 5-N3-20-OTES-camptothecin (0.055 g, 0.109
mmols) is dissolved in anhydrous THF (6 mlL) with stirring under inert
atmosphere, subsequently Et3N®3HF (0.135 mL, 0.820 mmols) is dropped
therein. The reaction mixture is reacted for 26 h at room temperature,

monitoring the disappearance of the starting reagent by TLC (Hexane/AcOEt
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J =8.4H, A), 7.63 (s, 1 H H14), 6.97 (s, 1 H

H5), 5.70 (d, 1 H J =16.8 Hz, H17), 5.29 (d, 1 H,
wWQ 200806083 Hz, H 17), 3.99 (br s, 1 H OH), 2. 0BCTEB%07/006294

(m 20 2H, H19), 1.04 (t, 31H, J= 7.6 Hz, Me). 13C

NMR (CDCI 3, 100 MHz) 6 173.6, 158.3, 150.8, 150.7,

= 1122).8%%4% frent 33: évapddatad éﬁguﬁderlg%cﬁunil%ﬁwd? the residue is
8 T 130 6 P38 6, 75.4 927766, 0, 31.

Ué'lf% Foy'\f’f’és% XHrbnatBgERAAL(ISO, OfHé(d\%/A@GEtOLheIQW thereby

tereomer The™di astereorrer
e F&TEF Heciqn049. 5(’93197 r9m4<9998% A8W phle yellow
Obﬁah‘gnésol V(F§ (ﬂ(g/dro(us THECP st |)r ri ng§ y
sdfigder inert atnosphere, subsequently Et3|\l3HF (0.135
m., 0.820 mmols) is dropped therein. The reaction

thW RMR ( Cm%e&!ob%H%%fBats (%qu LQTPRRLRINS, (d, 1H, J= 8.4
nmoni tori ng the di sappearance of the’'starting reagent

HEY, A]?/ 1).@5"%3'1'9/609@4\99 20987 B2 @03 HPCTLEP3097/ RB62%8 (t, 1H,

e solvent is evaporated off under vacuum

Jan@' 4t he Aﬁsﬂﬂ%@ g 1+FPUH' japd7 by (% ash Qie)omereqaanky J = 16.8

(SI 02, | Hexane/ Ac = 1/1)" thereby ’obtaining the
C =) 0 9
ngﬁm 52%9?% ilél % 48. Eg?éba'l@?) na*eb (b9§/61Hg$31H) ?ﬁbs 1.82 (m,

2HFH ﬂl}) ﬁ)Z%&Z 33H23/=é07 6 Hi, Me).83¢ ermg3 Cls, 74 PMHE) 8 173.4,
, 7.85 (t, 1 H J=28.4 H, Ar)

1578 ﬁ81@0 911$07 Jl4=9§ 44&*45 183.0, 136%,(129.9, Hi28t5, 114284 128.3,
1, )574(,1HJ:168H2H-17)

1233381Q0L6198‘|6 ¥53192%,1d6.181.6),.7.8.86 (br s, 1 H
o), 1.82 (m  2H H19), 1.04 (t, 3 H J= 7.6

o BRAMREE AR EeBEhRatidnof BMH,Ecdptathetth 158. 4,
150. 9, 150.7, 149.8, 144.5, 133.0, 131.5, 129.9,

128.Phe 1didsferedadter3.2 of28-N3-2AR0Hcafthtotheldn 3(0.0806g, 0.129
66.1, 31.6, 7.8. EXAMPLE XIV - Preparation of

midbR i drggodidiei A Mbauct a$tadhgdreus ZHH (1.5 mL) and anhydrous
5- N3- 20- OH canmpt ot hecin (0.050 g, 0.129 mmols) is

MeiCHs qbvend)i with stirihgrendér ardry ditmes pheke,( 4ubsedyerthd is added
anhydrous 15 MeOH (6 nL) with stirring under inert
with rRdGh €t e mg sb @Y enid ywo cyatekeih vacio Adé (He ballogn-pressure)
10% and two cycles in vacuo /H2 (H2 ball oon pressure)
arer earied batl Dhe redtttom eaixturenismeacted fars3 heat t@uinftem@®rature
h at roomtenperature
monitoring by TLC (Hexane/AcOEt = 1/3) the disappearance of the reagent,
then filtered through Celite and washed with CH2Cl2 (2 x 15 mL). The solvent
is evaporated off under vacuum. 'H NMR spectroscopy of the reaction crude
reveals the presence of the desired product as a 1:1 mixture of two epimers
at the C5 position. Flash chromatography (SiO2, CH2Cl2/MeOH = 35/1 then
25/1) allows to recovery the mixture of the two diastereomers (0.046 g, 0.126
mmol, 98%).
H NMR (CDCl3, 400 MHz) & 8.48 (s, 1H, Ar, H-7), 8.22-8.17 (m, 1H,
Ar), 7.95-7.90 (m, 1H, Ar), 7.85-7.78 (m, 1H, Ar), 7.68-7.60 (m, 1H, Ar), 7.58
(s, 0.5 H, H-14), 7.54 (s, 0.5 H, H-14) 6.50 (s, 0.5 H, H-5), 6.47 (s, 0.5 H, H-

5), 5.74-5.64 (m, 1H, H-17), 5.28-5.22 (m, 1H, H-17), 4.00-2.40 (br s, 3 H,
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nmoni toring by TLC (Hexane/ AcOEt = 1/3) the
di sappearance of the reagent, then filtered through
w@Bpeehd washed with CH2ClI 2 (2 x 15 nl). TheCHBP208T006294
20 is evaporated off under vgagguum 1H NMR spectroscopy
of the reaction crude reveals the presence of the
i Progeict o as Y L r f i S 13
oﬁﬁg wngg.?ggngéﬁrﬁ, b ALISLI £ o #dﬂ%l LI M&. 13C NMR

i ash chromat ography

PR AL SR 2 s 0 e
I 1481, B3GR () MR giies & 8 120
@Bk BB el 1pna ia ). Job (2 ¥, 1S Qg T dp o1 727 2
iy 6?5@%?:1;.@'2@7%/&37 BIP1an 00520 (br 5, 3 H

10, EAYPEECY 56 E2007 SHER Bt oty 20O
c%t 6l 3. 100 MHz) 6 173.8 (2 C), 158.5 (2 O),

9 ), 150.4 (2 C), 149.7 (2 C, 144.5 (2 O),

120, SeMpiblect R0 759 049 "8/ (425, Wiyl s Yssoved

aW&%&(ﬁéd#@ QM@E@%nét SAmo8Bnére, 3BeR:cooled to a

tepnprataRUbP230T BARYA HYFMREIMADD s6llfeen FATRF0I281 nL, 0.281
Canpt ot heci n 20- OTES (0.100 g, 0.216 mmols) is

mﬁhagfhya%éﬁbd Tl ONfted DB, (fi-tEH) b Ye tétosaidarrbagyluwgmsAC)

I nert atnosphere, then cooled to a O tenperature o

(%Ggglg\,nd.wﬂ-rﬁmwéai [V hyatoid aHF r(zTHﬁ_gg (5 484edl After 4 h at

mol s) is dropped therein. After

-78°0, ehé dsEpperandb GIthexwhgé st isMbREdred By AT glexane/AcOEt
0.324 mmol s) in anhydrous E (2 nmL) is added. After 4

=h3@Y. Fofffationhef dheappeadiaseredindricisr 8Bg6Rled. SThe reaction is
nonitored by TLC (Hexane/ AcOEt = 3/1). Formation of

qli&echa® by agHiBIAOHEEatUratetd s, G1d ThEhgqueeaas iphasesisléxtracted
guenched by addition of saturated NH4CI. The aqueous

wRRaGH.C$ ﬁ%txr@strﬁd) anidt theCoRddic (phasekbard coaitsinete dried over
organi ¢ phases are conbined, dried over Na2SX4,

NabS Ogy filteputtl andnemidemtatdd witiyr venuunm Thbeaesihiaisepusfied by
flel?sl,Jt: | cf:l:ri?nabt)c/)graphy (Si02, Hexane/AcOEt = 3/1), thereby obtaining a
mixture of the two isomers (0.145 g, 0.210 mmol, 97%). The two isomers are
separated by further chromatography. In order of elution:

1st diastereomer: 'H NMR (CDCl3, 400 MHz) 6 8.80 (br s, 1H, Ar), 8.23
(d, 1H, J = 8.4 Hz, Ar), 8.01 (br d, 1H, Ar), 7.90-7.71 (m, 2H, Ar), 7.70-7.45
(m, 2H, Ar + H-14), 6.52 (br s, 1H, H-5), 56.61 (d, 1H, J= 16.8 Hz, H-17), 5.23
(d, 1H, J= 16.8 Hz, H-17), 2.03-1.81 (m, 2H, H-19), 1.79-1.08 (br s, 18 H),
1.06-0.92 (m, 12 H), 0.80-0.70 (m, 6 H). 13C NMR (CDCls, 100 MHz) 6 171.7,
157.8, 155.5, 1565.5, 152.0, 152.0, 151.2, 149.4, 145.0, 132.1, 130.6, 130.0,
128.7, 128.4, 127.9, 119.9, 98.2, 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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fl ash chromat ography (Si 02, Hexane/ AcOEt = 3/1),

thereby obtaining a mxture of the two isonmers (0.145
W@2008/022008 mol , 97% . The two isoners are 20 BEPEPADE6294

by further chromatography. |A9order of elution: 1st

di astereonmer: 1H NMR (CDCI 3, 400 MHz) 6 8.80 (br s,

&'H Z*u;d)dla§te¥3,on{éh 11 NMR](GD@434 ;ﬂdg I\_AHZ)@ @7@%@@1 ¢H Alr) 8.23

(d"HH)J -6153512HQbV\r§ 8. bﬁbr'd 51)H Ar 6)617 .85L7. Iae |'(|m JZH 1ﬁr)8 7.65 (br t,

3 7 5 =
1% 86 gzgglzé ﬁr) 352@9)%031 B@B(lé:bfﬁb $H,1?1?g5ﬂ)5621 (d, 1H, J =

16.6D043.H-499, Mé‘@ . J= 1868 Hy H~'51578,52 .033.82 (H922[, H-19),
152.0, 151.2, °149.4, 145.0, 132.1, 130’6, 130.0,

1.1?%811)8 s4181r%7 9041@)99§§mg812 Hf}@.é 03105(m 8- H). 13C NMR

75. 2, .7, 33. 28. 3 7.2, 6.4. WO

(CZ.@@%/ Qb@oﬂﬁﬂ & /1EP?25>075@@621% 51958 «jagt ¢52€01E151.32H149.4,
MR *( CDCI 00 MHz) 6 8.79 (br's,1 H Ar), 8.23 (d,

1415 H, 113218 13078, 1300, 82@17“1’28(11 izﬂe,Mg 9/ . dH27.8069, 81.5,

(m 2H, Ar), 7.65 (br' t, 1 8.4 Hz, Ar), 7.52

7516,, 75 , 651814)3.3 62848, (2b'r487817H2 6‘r45) 5.61 (d, 1 H J
6.8 Hz, H17), 5.22 (d, 1 H, = 16.8 Hz, H17),

2. 03EXA$/?P(.E1 X H Peparatibn/ fofl. @%litlb”utéx défrUd)nylhydrazmo-
1.04-092 (m 12 H), 080070 (m 6 1. 136 NVR

cdiipfdtheci9st\iasteredrder5, 157.9, 155.5, 155.5, 152.3,
152.0. 151.2, 149.4, 145.1, 132.1, 130.6, 130.0,

128.5.di-¥Butéxydarbody!iyidta2ino?80-DTBS-CamPlothecin/9. £0.050 g,
75.2, 65.8, 33.3, 28.3, 27.4, 7.8, 7.2, 6.4. EXAMPLE

0.BYR mnfislepdirstt diestexieomel ist disgbivedcar bahydiowdy IEHME mL) with
10 canptothecin 1st diastereoner 5-di-t-B

stistingyaadboivyd i yatnmariphere 0 s (hESqeanthy Ethide3RA (0088 ;L, 0.542
0.072 mmols) first diastereomer is dissolved in

mardigdisodeopigdd (Herein). Tihe meastiom miwturendaeaicted for 35 h at room
at nosphere, subsequently Et3N 3HF (0.088 ni, 0.542

temmerafuries dnopipedng hdyei TLCTHbaer edisappearandeur ef | the reagent
reacted for 35 h at room 15 tenperature, nonitoring by

(HeandiAcOiEdap Béak dileesolvenhés ewaperdated(dféxadefr AaChunmrand the
3/2). The solvent is evaporated off under vacuum and

resttiue riggputified dypliashi euronyatogeaphy {Simt bigxapeyAcOEt = 3/2),
(Si 02, Hexane/ AcOCEt = 3/2),

thereby obtaining the desired compound (0.041 g, 0.071 mmol, 98%) as a

pale yellow solid.

The product is further purified by crystallization from CH2Cl2/Pentane =
1/50.

"H NMR (CDCl3, 400 MHz) & 8.77 (br s, 1H, Ar), 8.16 (brd, 1H, J=8.0
Hz, Ar), 7.97 (br s, 1H, Ar), 7.86-7.50 (m, 4 H, Ar), 6.51 (br s, 1H, H-5), 5.66
(d, 1H, J = 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 (CDCls, 100 MHz) 5 173.7, 157.9, 1565.5, 155.5, 162.1, 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.



10

15

20

25

t hereby obtaining the desired conmpound (0.041 g, 0.071
mol, 98% as a pale yellow solid. 20 The product is

WO osliga00puri fied by crystallization from PCT/EP2007/006294
CH2Cl 2/ Pentane = 1/50. 1H NpR (CDCI 3, 400 MHz) 6 8.77
(br s, 1H Ar), 8.16 (br d, 1H, J= 8.0 Hz, Ar), 7.97
(br A 7. i - 2 ino-
| IPSNMIEEG XYL Frapertid of & dibpaagnyiyFs

e 86 (br s, 1 H 25 OH),
cagnptbifietfn ?rﬁgrzaﬁrérﬁaﬂ'ﬁe'l. NI (br s, 12(3}|)I—|), 1.03

(t, @-dt‘-‘{-Eﬂfto y&arBonyIHVRrazikd 2 VY £ SL¥dptctBBcM2) (050 g,
173.7, 157.9," 155.5; I55.5, 152.1, 151.3, 150.7,
o1 sy orighy a5 gl AT 0.5 i

bR Ao Eear 0080 m. 0502

mrjdlsy Is BRSSP Bfdreny! TEragétion neirflreokhe@icledfér 35 h at room

| ast er eoner

teﬁﬁdﬁjérattur%lﬂt RIYRREMIGY DYy AT egi nAe2LiSAFFesAAYOt BECtHE reagent
(0.050 g, 0.072 mmol s) 2nd di astereoner is dissol ved

(HexAMEORES= Br) . (Fheé sBiventiid Bvapofrdted! off Gindd&acud@é bnd the
at nosphere, subsequently Et3N3HF (0.088 nlL, 0.542

reSi S )is | SurificP i faBRT ShidmdtograSIAE [(SPD,, THEXaN@/ASOEL = 3/2),
reacted for 35 h at room tenperature, nonitoring by

thEFEbY %téiﬁ@nﬁér@é&ﬁewkom&u@aﬁouo ¢ HOGB® mMwiokt 96%) as a
3/2). The solvent is evaporated off under vacuum and

palBeyell6w dBRd] STHRIrdrbdeet by furtseh pobrifeat bgr emysyallization from
(Si 02, Hexane/ AcOEt = 3/2), 10 thereby obtaining the

CHeeclyrentmeeungdo( 0. 040 g, 0.069 mmol, 96% as a pale
yell ow solid. The product is further purified by

cr ystraNNMRAGDOIsf 500 MBAP 6! &78ebt and H; Ar)58.22LHhrNNRIH, J = 8.4
(CDCI'3, 400 MHz) 6 8.79 (br s, 1H, Ar), 8.22 (br d,

HZHAr)Y 7 .894br Bz 1HAAr), 7.8897 (80 (r8, 4 H,HArAB) 53 (bB8; THSH-5), 5.65
(m 4 H Ar), 6.53 (br s, 1 H H5), 5.65 15 (d, 1 H,
(] HH10.41824 HE, HN7)p 5226 (d, 18, K, =N 6:4 18z AHHET),F3.80) (br s, 1H,
3.80 (br s, 1 H OH), 2.00-1.80 (m 2H, H 19),
OH)72:00-138¢ bm, 2H, 18-119), 17933.13 (br3,H,8 By, 7.08 ¢iz3 HMEF. 7.2 Hz,
13C NWR (CDC13, 100 MHz) 6 173.6, 157.9, 155.4, 155.4,
ME3213C NMR.(§DCls, 100 MHz) & 173.6, 157.9, 155.4, 155.4, 152.1, 1561.3,
150.8, 149.5, 145.6, 132.3, 130.8, 129.8, 128.7, 127.9, 127.8, 119.8, 98.0,
83.0, 81.5, 79.7, 72.7, 66.3, 31.8, 28.3, 27.7, 7.8.
EXAMPLE XVIII - Preparation of 5-dibenzyloxycarbonylhydrazino-20-
OTES-camptothecin
Camptothecin 20-OTES (0.100 g, 0.216 mmols) is dissolved in
anhydrous THF (6 mL) with stirring under inert atmosphere, then cooled to a
temperature of -78°C and a 1.0 M LiHMDS solution in THF (0.281 mL, 0.281
mmols) is dropped therein. After 20’, dibenzyl azodicarboxylate (0.097 g,
0.324 mmols)_ in anhydrous THF (2 mL) is added. After 3 h at -78°C,
temperature is left to raise to 25°C and the disappearance of the reagent is

monitored by TLC (Hexane/AcOEt = 3/1). Formation of the two
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150. 8, 149.5, 145.6, 132.3, 130.8, 129.8, 128.7,

127.9, 127.8, 119.8, 98.0, 83.0, 81.5, 79.7, 72.7,
W@2008/0128903 8, 28.3, 27.7, 7.8. 20 EXAMPLE XVI | | PCT/EP2007/006294

Preparati on of 5-di benzyl oxy2trbonyl hydrazi no- 20-

OTES- canpt ot heci n Canpt ot heci n 20- OTES (0. 100 g, 0.216
didlRkSgmiets 4 8BSEMRAY . | ATte P00 Yih S0 bt RpBature the reaction is

stirring under 1 nert atnosphere, then cooled to a

q&%%ﬁagtra%d?ﬁon 7&%&0%@le%@| LT FSBuE phaskns Téfracted
(0.281 25 Mol s) is dropped therein. After

HEDERZY 112 aAdi A8 RAXYSRIaRid PhA8Estare Boddined, dried
WIapO ?Egle(g %nhydrgug THE ( @ta(hl %s adgedre Af ter % h rall? over

N%g-é%%, fillteReARd %ﬁcbﬁtﬂa@éd ufn@le? Yazauh® %réﬂdufehlg purified by
sappear ance of the reagent is nonitored by T
flaske

Cg‘-rh iO,FOHRBheMEDEt he 4 Yien 7/2) thereby
2008/ 012003 PCT/ 007/ 006294 21 di astereoners is

oRBFEAY & palf S/éﬂoﬁoscmd“(@iﬁ 610§D IBIMPRIMAGLIB%).TEhe two isomers
reaction is “quenched by addition of saturated NHCI.

aréfs%paaqawsynbﬁﬁer chrémbtagapRy. W bidtBi@IRtioa: X 15

-) and thée organi c phases arée conbi ned, dried over

MZS@dua‘étéﬁeifrﬁér a NMRQODCR! 200 WIHe) 5\81Z0YbBY sTh'H Ar), 8.39
residue is purified by 5 flash chromatography (Sl

(bHexppe/ Mg OBt22= (¥ &, Y ReY /728 HA, frah ep5 (mtcalﬂﬂng =a7 6 Hz, Ar),
pal e yel 'ow sol'i d (O 161 g, 0.212 ol , 98% . The two

7.8800BF St, aHe SERArmBeHAY Ar)r thes ¢hir qmau Bigr @pky.7.6nHz, Ar),
order of elution: 1st diastereoner: 1H NMR (CDCl 3, 400

7.6412) 00 (B, D1 HOTArs+ HL14), D, (b8 s39H, (H}I5)8557|-(d AH, J=16.4 Hz,
8.22 (br d, 1 H J = 7.6 Hz, Ar), 795(br , 1 H J=
H-A79, 182474.24 (nl057H$31(QB 1182 Xhh, 2HF H-18)HA,0240)89 1n§512 H),
(br't, 1H J = 7.6 Hz, Ar), 7.64-7.00(m 11 H, Ar +

0.8016tY0 (P, 4® H)br3G NMRHCDER) 106.MAz) 8,171.6, 158.0.6186.3, 156.3,
Hz, H17), 5.47-4.44 (m 5 H), 1.98-1.82 (m 2H,

158%.09)15212,0250.0891496, 1248, 136.330t3R.70 18016,61 8.0, 11XB.6-127.8
NVR (CDCl 3, 100 MHz) 6 171.6, 158.0. 156.3, 156.3,.

(1153),0119.9298,4, 1150 75126 &% 4, 6749,865.63333). 1.92.712, 6.4.
130.6, 130.0, 128.6-127.8 15 (11 O, 119.9, 98.4,
79. 2nd thasteré8mer: 6H.NMRGECBCI:3300.MAZY S &.88,(b6 s4 1H2ixt), 8.58
di astereoner: 1H NWVR (CDCI 3, 400 MHz) 6 8.85 (br s, 1

(bHs AH, A8, B320((br ss 1H,HANA7)93 gbr2s, Aby, 81 (bHt, AH) /= 7.6 Hz,
7.93 (br s, Ar), 7.81 (br t, 1 H J=7.6 Hz,

Ar), 7.63 (brt, 1H, J= 7.6 Hz, Ar), 7.56- 690(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 XIX - Preparation of 5-dibenzyloxycarbonylhydrazino-
camptothecin 1st diastereomer

5-Dibenzyloxycarbonylhydrazino-20-OTES-camptothecin 1st
diastereomer (0.140 g, 0.184 mmols) is dissolved in anhydrous THF (6 mL)
with stirring under inert atmosphere, subsequently EtsN®3HF (0.225 mL,
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Ar), 7.63 (br t, 1 H J=7.6 H, Ar), 7.56-6.90 (m

11 H A + H14), 6.52 (br s, 1 H H5), 555 (d, 1H,
wQ26080608 Hz, H 17), 5.44-4.71 (m 5 H), 1.98.PAT/BB200T906294

20 2H, H19), 1.05-0.90 (m 22 H, 0.81-0.70 (m 6 H.

13C NWR (CDCI 3, 100 MHz) 6 171.5, 157.9, 156.4,

1 égé- ﬁ‘\m&légisgdr dthéerath. 9Thé4gaé‘tioﬁlf‘|ﬂxﬁ)re]i§5e§cted for 52 h at
, 0.9, 128.6-127.8

robf 3ten7|_:;5er%tur‘§8 thonftérifig b95T§C ?r?e lesgpﬁeaﬁar?oe @f“the reagent

XX - Preparatlon of

%@r@ﬂéwaww)b% BY ARt id @vapsrfe B P iurRIer Vaktfum and the

ast er eoner

re%nd:ﬁéjg‘ﬂgﬁ uﬁéMW@QW'chY&hé?d g-(@Té?,- ﬂ@aahem@@tsn- 1/1 then

st er eoner .140 g I's dissolved

( i 0o rgi t
T 22@3@% 9507 oo s

T#@%é&&@p@%%& Bt d BPeAMallizatidn I8 RALE)./Péntane = 1/50.

dropped therein. The reacti'on m xture is reacted for

52 hipiNMRO@DERHTRETA MM L) 6@6'7'_§ir'§191 }q)’ég-,%.@gegbr s 1 H, Ar),
di sappearance of the reagent xane/ Ac

8. ey, Vet /=7 SVRPO IR}, elosf(br @ndﬂr AGCRUD Erck, tm'e J=7.6 Hz,
residue is purlfl ed by 'fl'ash chr omat ogr aphy (Si0

Aﬂemagte\@@E(m— B, tAen $1-349) 6.4dqbeby, alpf, aHn5p95 55 (d, 1H,

b.113 g, 0.175 mml, 95% asapaleyeIOW50|d

JIhEG priggluq17 I__2851‘4{2-T4h:1?4£ UBiH),e3186YbESY SHaIOH g at.02M .72 (m, 2H,
f rom CH2Cl 2/ Pent ane /50. 1H NWMR (CDCI 3, 400 MHz) 6

H8193)7 0.85 8, 31K, JAE)7.68H2IMd) 1SCINMR ACDCIS; 1@0(MH2<) 6 173.5,

H J = 6Hz Ar), 7.95 (br s, 1 H Ar), 7.74 (br

158.01 186.3, 1:56’ 06 183.0, 4\60),9,7151596169 q,m45.3H138r4,+132.2, 130.7,
H14), 6.48 (br s, 1H HD5), 5.55 (d, 1H 10 J= 16.0

129.8, H2877-157.8214. &4, A0.D, 8B.2,37B6, (7127 s6815,H58 @;)65.9, 31.6,
1.92-1.72 (m 2H, H19), 0.95 (t, 3 H J = 7.6 Hz,

7/8e). 13C NWR (CDCI 3, 100 MHz) 6 173.5, 158.0, 156.2,
156. 0, 153.0, 150.9, 150.9, 149.5, 145.3, 135.4,
132. EXANBRLE, XX 29. Prepafation 26f H-dilienzylokg€aorfihydrazino-
79.6, 72.7, 68.5, 68.0, 65.9, -31.6, 7.8. 15 EXAMPLE

cafi{piotheejraled diastefedmdr benzyl oxycar bonyl hydr azi no-
canpt ot heci n 2nd di ast er eoner '
5- Di Hédibghoyxlpzgciadonyhydirazinee 2040 TESS: amppo tielcati n 2nd
2nd

diastereomer (0.140 g, 0.184 mmols) is dissolved in anhydrous THF (6 mL)

with stirring under inert atmosphere, subsequently EtsNe3HF (0.150 mL,
0.921 mmols) is dropped therein. The reaction mixture is reacted for 55 h at
room temperature, monitoring by TLC the disappearance of the reagent
(Hexane/AcOEt = 3/2). The solvent is evaporated off under vacuum and the
residue is purified by flash chromatography (SiO2, Hexane/AcOEt = 1/1),
thereby obtaining the desired compound (0.113 g, 0.175 mmol, 95%) as a
pale yellow solid. The product is further purified by crystallization from
CH2Cl2/Pentane = 1/50.

TH NMR (CDCl3, 400 MHz) d 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),
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di astereoner (0.140 g, 0.184 nmmols) is dissolved in
anhydrous THE (6 nL) wth stirring under inert
warmwssptes e, subsequently Et3N3HF (0. 150 ni, 2BCDERD27/006294
mol s) is dropped therein. TB8 reaction mixture is
react ed for 55 h at roomtenperature, nonitoring by
7_7@(5t7 i $2RPAaHaRce4)Rf6.5R€br e adEINH-5§ He53n@, AHOEY ==16.4 Hz,
3/2). e solvent is evaporat ed of f under vacuum and
HMW@ 5f43¢i'4d4®(m5 5oH),i 8i8gd(beys, M sOHG ht @0t O gnhgH, H-19), 0.99
Si'02, Hexane/ AcOEt = 1/1), thereby obtaining the
(t, dss‘ﬂrgd: ga@rpRyMe). 0BCIRIMR (COTRB, 100 MHYS3 W 173.4 £58.0, 156.3,
pal e yellow solid. The product is further purified by
156 Mst&3l.0 za51 on 15000) 108G 1A 8N1365,=132.5013018,N\ED.8, 128.7-
(CDCl 3, 4OOI\/Hz) 6871(brs 1H, Ar), 834(brsl
12 8AMN, C) 8118 8( 198.4, 79.5{172A47) 68.5, 7.8 066 9. 31.6] 7A".) ,
7.79 (br t, 1 H J =7.6 H, Ar), W 2008/012003
PCT/ ERAMILEOERP4 CABgiowth hTbitiom asdty, Ar + H-14),
6.52 (br s, 1 H HS5), 5.53 (d, 1 H J = 16.4 Hz,
H 17)1466. ¢&114. 4®rhmhumdd | ladg87célbrlung tumorOWere cultured in
1.90-1.70 (m 2H, H19), 0.99 (t, 3 H J = 7.6 Hz,
RNR)|-1688C MBRuUNCREnainkd 109% ) foetdl78alt settmh. CCell Heriitivity was
156. 1, 153.0, 151.0, 150.9, 149.6, 145.3, 135.5,
ddf32mied 3. 8ell Giowkh ihBbiflon askay. &ftérll &) 72119d8ug exposure.
98.4, 79.5, 72.7, 68.5, 67.8, 66.0. 31.6, 7.7. EXAVPLE
TiXlcellsCii logaritvniici griivitht were asdlegtadi @b dCseeded rianduplicate in
human | arge cell lung tunor were cultured in
6-RRNs pErtBs nFdiantydoat douirs @aftdidsdeding| cells fwerr exposed to the
Cell sensitivity was deternmined by cell growth
driugsi dnd icountebaythad Caulter conte@r 2 hduogaéiepexpoeurel® the drugs
The cells in logarithmc gromh were collected and
fos dhdadetermihatidrcaf éCias. 16sansl dafipediasstheTommegntfation inhibiting
hours after seeding, cells were exposed to the drugs
by 66 % cehtgrdwih conzp aed wih wireaied tontmis grawther
exposure to the drugs for the determ nation of |C50s.
| C5oEXAMRBEENSY | lasToheisoonerase-bt dependenbDNAJuplyre assay
50% cell growth conpared with untreated controls
gr owPNA 18pENeSPIVEreOdetermingsbiusingrasd1-bp BapunldeaeRI DNA
DNA rupture assay DNA ruptures were determ ned usin
S¥49quunifie BaaHBEeHR GDNBIHMID MugagnitiNBe Capsanids £apranico
G, Binaschi M Zagni AND, Capuani_L, Capranico
G. Tetherlng 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 ml of 10 mM Tris-HCL
(pH 7.6), 150 mM KCI, 5§ mM MgCl;, 15 pg/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 persistence was tested at different times adding
0.6 M NaCl after 30 min. incubation with 10 pyM 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
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(D@jdrﬁy@uh@ss Ferrari A Bi asottTm& (mln)al Novel
F—oxytmnonethy canptothecin ut:‘l rvat[rves W thpptent
in vitro and in| vivoQantityinor at|V|ty. J 95 Med| Che
20 44 3264 h) S| st (=nce darra (9
%% mn\1%r 1.5 $§nnt edan 1%’ 65 2 1010
C@mhg{(;tﬁ@bm 100 58 12)3) 20 ‘>N38 590 60 |33 2&3 5-F CPT 20
Fsorefs—1—100—1B—318—10—51tCPTisoners 21001010613
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RRRLRRZIO N NO OHO (lI) 5 wherein: Ris F, d,
Br, I, -N3, NH2, -NR R', -COOR, -CONR R',

WO MHRVI2Z(NR R' in which R, R'_and R'' can be PST/EPHYT/006294

aryl, arylal kyl, acyl, al kogélcar bonyl ,
aryl oxycarbonyl; Rl is al kyl, am noal kyl,

CUAIMSxyal kyl, nitrile, alkoxym no, aryloxym no, 10

silylalkyl; R2 is hydrogen, hydroxyl, alkoxy,
am noal kyl; R3 is hydrogen, optionally protected
hydroxyl, al koxy, am noal kyl; wherein the alkyl,

.acylGompkorgs ohigemembkidrmanadl koxym no groups can

contain 1 to 8, preferably 1 to 4, carbon atons, in a
strai ght or 15 branch&® chRin, ard the aryl and

aryl oxy groups O carbon atons; the
phar maceutical ly i S®

enantiomers, diaste
m xtures. 2. A conpoung
claim1l1, which is selected
consisting of: a) 5-F-canptothecin;
5- N3- canpt ot heci n; WD 2008/ 012003 PC,
26 c) 5-NH2-canptot hecin; d) W
5-di -t ert but oxycar bonyl hydr azi nocanpt @h&in; e)
5-di-benzy|oxycarbony|hydrazh?ocanptothecin.

O
R2007/ 006294

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, acyl,
alkoxycarbonyl, aryloxycarbonyl;

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

RZ is hydrogen, hydroxyl, alkoxy, aminoalkyl;

R3 is hydrogen, optionally protected hydroxyi, alkoxy, aminoalkyi;
wherein the alkyl, acyl, alkoxy, aminoalky! 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.

A compound of formula (I) as claimed in claim 1, which is selected

from the group consisting of:

a) 5-F-camptothecin;

b) 5-N3-camptothecin;
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3. A process for the preparation of conpounds of
formula (1), 5 substantially conprising the steps
W@ pwa12003 t he fol |l owi ng Scherme, wherein: a) pPCI/ERUWDTING294
of the precursor hydroxy gropgs; b) derivatization at
5 through formation of a carbanion and reaction wth

an el ectr ilic ent; c) deprotection of the

hydmxyéﬁﬁgp@mpﬁﬁ lere R2 RLR2 RL R3 *N OR3 O
Na Nb)y / OO \1111 \| 1111 HO0O O 0 PG R2 R1 R
R2 R RE-dirtrribnteycgrbenylhydrazinocamptatheginio 0\ 11, 11

PGHOO _.1. erel | 1 R1"1 1"1A1 1"1!1 ai | _ uRl
1" 1/g) 35hdiMseridyllosyicarbénylhlyddaziaecamplothecimUuul cf _1_
van !l _uV1I1L/1 1IVIi, R, r" leallll gsuis

3.al | A Ogrocesscfomnathgr opiiepatatidn plufr nosepounds of formula (1),
conposition containing a conpound of formula (1)

sutegentieity vomprighey tree etépahowndnchptfabbeirgpSchense, anberein:
exCIaIO)I eg:'(?t.ection of the precursor hydroxy groups;
b) derivatization at 5 through formation of a carbanion and reaction
with an electrophilic reagent;

c) deprotection of the hydroxy groups;

Scheme

Lot
Wi

cenla Y MDA NN D oo Al
icicil R, N, N"Z alld N\o liave ul

OH-protecting group.

4. A pharmaceutical composition containing a compound of formula (I)
together with pharmaceutically acceptable carriers and excipients.

5. A pharmaceutical composition as claimed in claim 4, which is in a form

suited to the oral or parenteral administration.



15 5. A pharmaceutical conposition as clained in claim
4, which is in a form suited to the oral or
WQ2008101200H1 adm ni stration. WO 2008/ 012003 PCT/EP2007/006294
PCT/ EP2007/ 006294 27 6. Thefuse of a conpound as
claimed in clainms 1-2 or of a conposition as clained
6.1 N Thal 0% 4f tompgdimdasaimedin Alainginug drasf & feomposition
treatment of tunors. 7. The use as clainmed in claim
asbelamiedsinnclaghd 4sufbri theupashdrationhef aSdiugefdmeig tefatment of
solid tunors and | eukem as, in particular tunors of
turhbes| ung, ovary, breast, stomach, liver, prostate,
soft tissues sarconmms, esophagus, pancreas, head and
7. PeCEheghb@bhgséIQﬁﬁed cir eriim; 8ndvieerdie saidl dayd iis used for the
eukem as.

treatment of solid tumors and leukemias, in particular tumors of the lung,
ovary, breast, stomach, liver, prostate, soft tissues sarcomas, esophagus,
pancreas, head and neck, glioblastoma, chronic and acute myelocytic

leukemias.



