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WO 20081012003PCT1EP20071006294 1 CAMPTOTHECIN
DERIVATIVES WITH ANTITUMOR ACTIVITY The present invention
relates to novel camptothecin derivatives having antitumor activity, the
VEbewssetdr the preparation thereof, the use thereof as anbifTBBREF(IE29+
and pharmaceutical compositions cortaining them. BACKGROUND OF

SHGSYENEON SRaRIRIus AR eaReAcAm Ty

1966 (J. Am. Chem. Soc. 1966, 88, 3888-3890), Camptothecin, albeit
endowed with wide spectrum antitumor activity, especially against colon
tumor Bhel preeesbitvaHiorsraliidedRarais, samptotrrin desiepiv@seaving
its high toxicity, which is particularly 10manifested.in the form o

f
RBHERAAGRIAinO S REYGTRRRRIIY tB%iOtyRAE HRL08ipprelifoSe thereof
qunhen Al SAmRIANaGin ANAIGUES: PAYE DRRIb SKIUREYBRELINIALRTAR.
obtain compounds having low toxicity and high solubility. At preSent, two
drugs BreGISGR DN Tc PIAGECEN VENTNOBPT-11 and topotecan. Other
15 derivatives, such as belotecan, rubitecan, exatecan, gimatecan,

peganteRatie  ftite s kalkARidie xR A Mo matuigifstrécaruminala
iflomotecan, and many other. ndergoing.clini erjimentation.
R R B R R A 8 (s, e soc
etpdcagapiotmnindsomnoamptatans as sbLR8b rrRIeMed fer iidle spectrum
treatment 20 of many solid tumors and ascites (colorectal, skin, stomach,
antgyosviset vhargspeciEibdgkimhginpblomaymor arapotbearsddic tumors and
compound soluble in physiological solution, active agajnst the tumors of

WU G SR URGE T AR)Z Bt (ords e e BiFhg ehigR dsR agH Ry arly
fissvesseatcamas sad spdercknolonastoma, JpeluanieARd ACigicity and
myelocytic leukemias. Topotecan shows, however, important side effects
suahicaspprésepenia and thrombocytopenia. WO
2008/012003PCT/EP2007/006294 2 Lurtotecan is a more soluble
derivativB URERARPBEATED it BesIor 3 A R RRECRABI NG Bre¥BENes-pectal order
prdadimanan mistcyloms, However, buriolecan Alsp s nemalie cent, two
OXicClIty. ubiteécan Is & prodrug for the oral*use effective against

By sHbthe SPancaric oV pra@tbreasiely CPAMPIOHIRFitbAREkESN. Other
analogues, as is the case with all topoisomerase | inhibitors, are effective
dgdirsitemorsudistaasto detetEndonal duligis dacludinyatgssisomertgatiacan,
inhibitors; maintajin high topoisomerase levels dg{% tge hole cell cycle;

BRI ASER mU KRS Pt SHER (968 1or MIRIS SPRP de RRTRGP Lo Tecin,
R LRRBlSEMesiAe DU NEERAMEre unBESRAFED SARIQESEMhtation.

novel inhibitors of the lopoisomerase | having Tower toxicity than the
pespahndseGRiudy. is DOpeighing satuptethecu diergyvatives sbedvy dighy-7-
protein binding On particular with albumin) and low distribution in the

RGP AR leL 96 COTSERAEANE 25 BhdD: ARURKAS T Rdreatment
Bedy AN Jumpgs e pootly affscted oo o, Caayelsaly. e high IRRRIIIEINce,

ctone form promotes the adhésion of camptothecin derivatives to
eelmenthianesg R tigipHY Bjthrocytes, affecting the tissue/plasma
distribution ratio. For this reason, research is being focused towards two
alternaliopippesadhes: gpousigndfsoluble 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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20 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
WL UM Iolerated while not affecting the stability of the PCT/EP2007/006294
DNA-Topoisomerase |-camptothecin t@rnary complex, the formation of

which is responsible for the 25antitumor activity of the compounds.
Produbts {RIBC2OASCR MIRR SANPIR RIVEINEr MAUME A iRd4rReisof the

than the products with 203 configuration - which coincides with the natural
R S b o BN B RIER SRS, s over,
nedticadionssdt e Prepesiiop Akgtgonsidered unfavourable to the

formation of the ternary complex, whereas modifications at the pyridone

rings [RabificEdraie heeaepgrttd tbdode|etariolfe tbitkeagetingy birtmgs of the
product. 5DISCLOSURE OF THE INVENTION In a first aspect, the
RARSHRER rakREs 33 L RABthecin derivatives of general formula I: (1)

whereja: i .Cl - - 'R"..- - 'R" .

R R AL PR S T L iy merase
Rlikexyrareote asylesycarki R tisralkyl rasigtaatkyb yshoxpabyhl drugs,
nitrile, alkoxymino, aryloxymino, silylalkyl; 15R2 is hydrogen, hydroxyl,

iAo anARRIRYMET3$S Y didtBroBptiBHzINGIfotERdtRPaIBRMIeARGEylevels

' kyl; wherein the alk ai ,.amjnoaikyi ik '
R R e et A RN B R R g gvee)
Brapabem/aimaagdien st 8BS merareg RN contain 5 to 10

20carbon atoms; the pharmaceutically acceptable salts, isomers,

- enantiBeezsr ciastenesnmesutiateon anebirgspiioding intixtutepoivinerase |

2008/012003PCT/EP2007/006294 4 The compounds of the invention
RAYRIRMoteMH BMdRR NG RESRGENUSSEKIHEENd high potency even

at Veryou AR Eamptothecin derivatives show high protein binding (in particular

with albumin) and low distribution in the tumor tissues. As a consequence, the

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

the invention is illustrated in Scheme and comprises the following steps:

5a) protection of the precursor hydroxy groups; b) derivatization at 5
YPcdetidiadation of a carbanion and reaction with an electr8hiEg2007/006294
reagent; c) deprotection of the hydroxf’groups; Scheme R2R1 R2 R1 R3

R3 10In Scheme, R, R1, R2 and R3 have the meanjngs descyibed
above \Srfy rﬁ@’iwﬂﬁ%ﬁwlﬁréﬁj&%g‘@% lon ap&As ’ﬁ%\%é"“”rab‘e
eeiRerARaasRIaR e RIAIERT 2 pRekbARkB e A8l ations at the
The carbanions at 5 can be obtained by treating the precursor with a
phstiong OrgRND Bagek preter aldy kb, to béhuetateriuentdstrenatdivity of
in situ with an electrophilic reagent, such as a source of halogen or
Heaaisdbekylate, isocyanate, chlorocarbonyl

DISCLOSURE OF THE INVENTION
In a first aspect, the invention relates to camptothecin derivatives of

general formula I

R2 Rl R

wherein:
Ris F, Cl, Br, |, -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;
whierein the aikyl, acyi, aikoxy, 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.



WO 2008/012003PCT/EP2007/006294 5 derivative, tosylazide. Silyls

and carbamates or a combination thereof are preferred as

hydroxy-protecting groups. The compounds of the invention were tested in
VE@R00X618 assay on 5 a wide spectrum of tumour cells. BYOREY2667/006294
example, the cytotoxicity data on the NELI-H460 cell line (NSCL cancer)
concerning two compounds of formula (I) are reported, using
camptdthectermng tine sirof$heootestinrnsti SN 1GW a3 pdednehicslingiang have

Formula I-H460 1050 (pg/mL) Cell count N.. .--, O
rg SOKUBII!(S:W and hig p(ggency)even at verleow doses.

The preferred synthetic route for the preparation of the compounds of
the invention is illustrated in Scheme and comprises the following steps:
5 a) protection 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

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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Camptothecin
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WO 2008/012003

derivative, tosylazide.

0.115 0.0174 MW 43413.36 HOO C201-116N204

PCT/EP2007/006294

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

(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 2346.35 0.115£0.0174
‘ cooHieN2os OO
n
HO
Topotecan 0631044
MW = 421
C23H23N305 o
HO A
Y
SN38 { 0.0865 + 0.0049
Mw =3g2.42 HO
C22H20N205 o
F
T Isomer 1:
. NN 20.646.8
5-F-camptothecin S HO
C20i:l15FN204~ © ESOmer 2:
20+5.1

(continue)



6 N Topotecan mw - 421 Ho 0.63 0.44 C231623N305 NO", \
3N38

WO 2008/012003 PCT/EP2007/006294

Isomer 1:
4.18+1.2
Isomer 2:
2,568+0.7

5-N3-camptothecin = | . = 380
C20H15N504 )

R Isomer 1:
50+16
isomer 2: >100

5-di-tert-butoxycarbonyl-

hydrazinocamptothecin
MW = 678.63 HO

C30H34N408 0

5-NH2-camptothecin
9 11 £3.1

MW =363.38
C20H17N304 o)
@/\ o
OJiN Nj’o Isomers 1:

5-di-tert-butoxycarbonyl- > 55415
hydrazinocamptothecin Isomers 2:

MW =646.66

C36H30N408 > 3 9+9 ?

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 (I) 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 (l) together with
pharmaceutically acceptable carriers and excipients. The pharmaceutical

forms suitable to the oral or parenteral administration of the compounds (I)
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0.0865 0.0049 Mw =39242 HO 7- C22H2014205 0 F -

WO 2008/012003 PCT/EP2007/006294
7

can be solid, preferably capsules, tablets and granules, or liquid, preferably
injectable or infusion solutions.

The 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) (0.183 mL,
1.15 mmols) is dropped therein, followed by addition of 4-dimethy|aminoA
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 NH4CIl. The
aqueous phase is extracted with CH2Clz (2 X 10 mL). The organic bhases are
combined and dried over Na2SO0y, filtered and concentrated under vacuum,
thereby obtaining the desired product (0.133 g, 0.287 mmols) as a pale
yellow solid.

'H NMR (CDCls, 400 MHz) & 8.37 (s, 1H, Ar, H-7), 8.25 (d, 1H, J=8.4
Hz, Ar), 7.92 (d, 1H, J= 8.0 Hz, Ar), 7.82 (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, 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) & 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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Isomer 1. \ 0 20.66.8 5-F-camptothecin HO Mw =366 o0 Isomer 2:
C20H15FN204

WO 2008/012003 PCT/EP2007/006294
8

118.9, 94.4, 75.3, 66.0, 50.0, 33.2, 7.9, 7.2, 6.4.
| EXAMPLE 1I- 20-OTES SN-38

SN-38 (0.100 g, 0.255 mmois) is suspended in anhydrous
dimethylformamide (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 triethylsiiyl 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, monitoring by TLC (CH2Cl2/MeOH = 10/1) the
complete disappearance of the reagent. The solid is subsequently
redissolved in CH2Cl2 and washed with H20 and saturated NH4Cl. The

aqueous phase is extracted with CH2Cl2 (2 X 10 mL). The organic phases are

~combined and dried over NaxS0Qyq, filtered and concentrated under vacuum,

thereby obtaining the desired product (0.121 g, 0.240 mmol, 94%) as a pale
yellow solid.

H NMR (CDCls, 400 MHz) & 9.26 (br s, 1H,0H), 8.14 (d, 1H, J=9.2
Hz, Ar, H-12), 7.58 (s, 1H, H-14), 7.49 (dd, 1H, /i1 = 9.2 Hz /2 = 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). 3C NMR (CDCls, 100 MHz) 6 172.1, 157.9, 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 Il - 10-OTBDMS-20-OTES SN-38

20-OTES SN-38 (0.121 g, 0.240 mmols) is dissolved in a CH2Clo/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-butyldimethyisilyl chloride (TBDMS-CI), (0.144 mg, 0.957 mmols), then
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205.1 WO 2008/01203P C T/EP2007/006294 6 5-N3-camptothecin SO N
km =389HO C20H15N504 Isomer 1: 4.181.2 Isomer 2: 2,590.7
5-di-tert-butoxycarbonyl- hydrazinocamptothecin ~ V-----,-430 NNH".

W B7383HO 9 , PCT/EP2007/006294

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 H.O and saturated
NH4Cl. The aqueous phase is extracted with CH2Clz (2 X 10 mL) and the
organic phases are combined, dried over Na2SOy, filtered and concentrated
under vacuum. The residue is purified by flash chromatography (SiO2,
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) & 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, /1 = 8.8 Hz £, =25
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). 3C NMR (CDCl3;, 100 MHz) & 171.9, 157.7, 155.1, 151.5,
150.1, 146.8, 145.6, 143.5, 132.2, 128.2, 126.9, 125.9, 118.0, 110.5, 97.7,
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 - 2‘0-OTES Topotecan

Topotecan (0.100 g, 0.238 mmols) is suspended in anhydrous
dimethylformamide (5 mlL), 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 H20 and saturated NH4CI, the

aqueous phase is extracted with CHCI3 (2 X 15 mL). The organic phases are
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C30H34N408 Isomer 1: 5016 Isomer 2: >100 5-NH2-camptothecin NH o o
MW =363.38HO C20H17N304 11 3.1 5-di-terl-butoxycarbonyl-
hydrazinocamptothecin 0_4,/It -..-.... N m\V =6.66 64Ho C36H30N403
WebPEr81208515 Isomers 2: 399.7 The most active cCompOUREHS00ANEs294
evaluated in a DNA cleavage assay mgasuring the active concentration

and damage persistence (see the section 'Examples’). The derivatives of
sormifzed) antipdgied)g\wtiolehigRer flesitennd indsleertrgtepnder vacuum,

o e e et S IR PRI, o ot
yellow solid.

TH NMR (CDCls, 400 MHz) & 9.65 (br s, 1H), 8.26 (s, 1H, Ar, H-7), 8.14
(d, 1H, J= 8.8 Hz, Ar, H-12), 7.80 (d, 1H, /= 8.8 Hz, Ar, H-11), 7.58 (s, 1H, H-
14), 5.67 (d, 1H, J= 16.5 Hz, H-17), 5.25 (d, 1H, /= 16.5 Hz, H-17), 5.20 (s,
2H, H-5), 4.71 (s, 2 H), 2.81 (s, 6H, 2 Me), 1.97-1.81 (m, 2H, H-19), 0.98-0.88
(m, 12 H), 0.77-0.68 (m, 6 H). 3C NMR (CDCls, 100 MHz) & 172.1, 157.9,
156.6, 152.1, 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, 32.98, 7.8, 7.2, 6.4.

EXAMPLE V - 10-OTBDMS 20-OTES Topotecan

20-OTES Topotecan (0.120 g, 0.224 mmmols) is dissolved in a
CH2Clo/THF = 1:1 anhydrous mixture (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
subsequently redissolved in CHCls and H20 and saturated NHiCl, the
aqueous phase is extracted with CHCIs (2 X 15 mL). The organic phases are
combined and dried over NazSOu, filtered and concentrated under vacuum.
The residue is purified by flash chromatography (SiO., Hexane/AcOEt = 1/1),
thereby obtaining the desired product (0.116 g, 0.179 mmol, 80%) as a pale
yellow solid.

"H NMR (CDCl3, 400 MHz) & 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, /= 16.5 Hz, H-17), 5.22 (d, 1H, J = 16.5 Hz, H-17), §.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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In a further aspect, the invention relates to pharmaceutical compositions
containing a compound of formula (1) together with pharmaceutically
acceptable carriers and excipients. The pharmaceutical 10forms suitable
YOOR&OHPAIWB? parenteral administration of the compounds (1POREP2007/006294
2008/012003ecriEn0Qir7/006294 7 can He solid, preferably capsules,

R bt e Fc R e e G AN T SR k)
gegtment g spligdpmorg and lpykemiag i 9@_@!@3&“%&4%}0@95“@3@%27.9,

5 ovary, breast, stomach, liver, prostate, soft tissue sarcomas, head an

neck) esaptigus) parssen sy Salpasrechimi diidlladtdraa3et®ois.ands.3, 7.8,
acute myelocytic leukemias. EXAMPLES EXAMPLE | -

220PEs damptothecin 10Camptothecin (0.100 g, 0.287 mmols) is

suspe i rous dimethylfor j ). under inert .
G e R e e TR
9, 1.44mmoke 4 m@&%@@tig@@d@r&,O'Wweﬁwrﬁ'é@ﬁciéle&'i'ypended in
triethyisilyi chloride (TES-CI) (0.193 mL, 1.15 mmols) is dropped therein,
fotloyerd by alddi¢ithy b Ardimietby Emimb), 15 pyedines® MARD$DI04@ gand  the
0.287 mmols). After 46 h, the reaction mixture is ev%orated under

fasuling (FUEPEsHRD 47 Aedesinpithe marRle dRE2S e deiigdimols). The
S, 01202 o), The.Shlch s SsPORARLIBAISARNEY fres. ).

CH20I12 and washed with H20 and saturated N he agueous phase

iQert@ciad, With7GH26H2(2) Xid 0 dnbppEle tigasiie, phaisewa@de b30 addition of
combined and dried over Na2S04, filtered and concentrated under

dadimaihHeriBe omtEring (REVERRIrdE-pRstGet PoSPE3 mroots7 MtssIghs the
| Il lid.. ' 1H NMR (CDCI3, 40Q MHz 8.
IO IR s gvapprates  viHoh /3oy, TP IOB ALY AbLC the

E&%éte@d%ﬁ&p@ﬁé’nﬁ&d-ﬁ%@é& eRPICHBAI AR H ED0($) IThe solid is
H-14), 5.67 (d, 1H, J = 16.4 Hz, H-17), 5.29 (s, 2H, H-5), 5.25 (d, 1H, J=

$6zsEgERtlY) redios ¢lgdd ninl 493, 1 3d0Wasined1 v, H180-0/7d gatwgated
H). 130 NMR (CDCI3, 100 MHz) 6 171.7, 157.6, 152.5, 151,5, 149.0,
R85, 3965P 002199, FELILARM S5O G X 10 mL). The

%998@49& 2§ HFFARNANA8298 84 7 14,4 O it SR8 Qe siibéntrated
79.7.2,6.4 255

4. EXAMPLE II- 20-0TES SN-38 SN-38 (0.100 g, 0.
mnuaEsMscuspe titea by amhythows tdenétkidéal pesdiaet (@ MY, gndez58earimol,
atmosphere and the resulting 5 suspension is added with imidazole
@087 35 2.p8!mKRIRY $RbIxture is stirred for 10" minutes, subsequently

triethylsilyl rk%?g@ %‘(% ; mg) is dropped,therein,

foIIoweﬂ{ﬁggﬁ%i Ion of'4- n%e %ﬁhqxg%e{/ri ine ( ,&é)(a 0%%% S‘ro é@ 8.05

mumals). Attey 523, the) reastiqe, MiKtuFe 18 evaporaded YAde, vaouRiMz 4, = 2.4

monitoring by TLC (CH2012/MeOH = 10/1) the

Hz, H-11), 7.11 (d, 1H, J= 2.2 Hz, H-9), 5.60 (d, 1H, J= 16.4 Hz, H-17), §.21

(d, 1H, /= 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)

& 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-OTBDMS-20-OTES Camptothecin

10-Hydroxy~20-OTES-Camptothécin (0.105 g, 0.219 mmols) is

dissolved in a CH2Clo/THF = 1:1 anhydrous mixture (4 mL) and under inert
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10 complete disappearance of the reagent. The solid is subsequently
redissolved in CH2CI2 and washed with H20 and saturated NH4C!. The
agueous phase is extracted with CH2CI2 (2 X 10 mL). The organic phases
WRR2HBNEd and dried over Na2S04, filtered and concentR{EEFRAGOEP06294
vacuum, thereby obtaining the desired $roduct (0.121 g, 0.240 mmol,

94%) as a pale 15yellow solid. 1H NMR (CDCI3, 400 MHz

. 5 )
g EpNera HIBAZ824(0V9 0 9 462 MO AP) H@ﬁﬂdﬁés@,%,%%&?r 10
, A = =2. - ' | =2 , -9)
BB, 7 SRR, LSy QA 1o
thrhh1S) Othéh B 41difmetH7)arhid é-by3idire (DR HAI4 4.2 (t33HmlAols).
7.5 Hz, Me), 0.98-0.88 (m, 12 H), 0.77-0.68 (m, 6 H). 13C NMR (CDCI3,
AdeMiszh, 1. 1eagion, nBele elB2eyapeoabe 446 de1 AR 61 UAB. 6)ABIogNg by

7,126.9,122.8,117.9, 105.5, 98.5, 75.4, 65,9, 49.5, 32.9, 23. .5,

& 15 BIMRR RIS Rt BDNE 30T S SR hP 806 BTRET = 119)
PR3 (R 100 MY AskisdiRsRIVRAIMACHHZ 2N 4R edlwitB MO and
anhydrous mixture under inert atmosphere. Imidazole (0.081 g, 1.20
gahoisded aldtienl thieeetmicdioweedhafierid @ xiraetes, oigh CH2Cl2 (2 X 10 mL).

tert-butyldimethylsilyl chloride (TBDMS-CI), (0.144 mg, 0.957 mmaols),
{He QeRDBSRIESEI3FE ERYDBINEB6 2aes b ¥edinfiamiGningltered and

ridi P . 2 [S), Aft h, th tiQn mixtur
YRN8 R R B SR g reory
{olisappestiananSftbe rragent3) herspdisyis SHRFAMETHYE rerdtisrelyesrituct
OH2CI2 and washed with H20 and saturated 5 NH4Cl. The aqueous

BAde is exitcteanath CHPG2 @paleyaillovasalide organic phases are

combi ' N  filter d concentr upder yacuym.

The reu R R B B o diacy (0B P SAGCIE = 0.2

HE) Arereypbiasingihedesited i@, 12119, 208 gl 52625 s,

a pale yellow solid. 101H NMR (CDCI3, 400 MHz) 5 8.14 (d, 1H, J= 8.8

Hz] By, H222)d 7 49, (& LRI 8HHT AN -BY G (@6 181, IH ,2.2=Hi5 B-Bly, AB871H .25 (s,
H,J1=8.8Hz J2 =25 Hz, H-11), 5.67 Sd, 1H, J=16.5 Hz, H-17), 5.25

2H. s ’ Doy 108
2H; b6 5 24 (6111, 42465 314, Fi-87) 1881 53, (o 2B+ 179), 703 (s, 9

9 2+ , H ) = Hz,Me) Sy
ol P51 2 R o) o 585 1 S lem (oo
(LDOYBIA00 Mtd2) 616718, 165.7, 156%.5, 180.5, 14611 14881148 6.4, 129.4,
143.5,132.2,128.2, 126.9, 125.9, 118.0, 110.5, 97.7, 75.4, 66.0, 49.3,
3293258873, 120873, 188737 0l 423, ¥/ 47 475 -EXAMPLEINS - 38-DTESS. 18.3,
}o&o}efag o_p‘{)ggcan (0.100 g, 0.238 mmoils) is suspended in anhydrous
0 dimethylformamide (5 mL), under inert atmosphere and the resulting

suspensjoRNPagdeR nith irisieste©.68matdid8gmmols). The mixture is
stirred for 10" minutes, subsequently triethyl silyl chloride (TES-01), (0.160

mL, 0.952mmmttexcis dpietERerg Gollgyed By @dditoalsf is dissolved in

4-dimethylaminopyridine, (DMAP), (0.029 g 0.238 mmols). After 52 h, the
5 h¥4EaBR H’uﬁﬁ&é RLWAHB St UhHBH SR IMATRINGG b ¢ Eooled to a

Q%HCﬁQQ(MS% 78 YLL e LAPPIFE R SBIANGR A thAFeREsEh HIC 0.260

solid is subsequently redissolved in CHCI3 and H20 and saturated NH4ClI,

threnalgleosisqrbppeds enxdirttedAfidr AICIBIESX 16.089. §heoorgani;mols) in
phases are WO 2008/012003PCT/EP2007/006294 10 combined and
G SRNBAE A2, Riterddl addxbnodafrady ahdéd Vactampaietery is left to

obtaini e desir gllgra%uct (0.120 g, 0.224 mmol, 94%) as a pale yellow.
THF T R BB OE R e (1 ey apani & TR e
BHéxane/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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5 (d, 1H, J= 8.8 Hz, Ar, H-12), 7.80 (d, 1H, J= 8.8 Hz, Ar, H-11), 7.58 (s,
1H, H14), 5.67 (d, 1H, J= 16.5 Hz, H-17), 5.25 (d, 1H, J= 16.5 Hz, H-17),
5.20 (s, 2H, H-5), 4,71 (s, 2 H), 2.81 (s, 6H, 2 Me), 1.97-1.81 (m, 2H,
WO998(91981D.88 (m, 12 H), 0.77-0.68 (9, 6 H). 130 NMR (0BOTEP2EU/006294

- MHz) 6 172.1, 157.9, 156.6, 152.1, 15078, 146.8, 144.3, 134.3, 131.2

Q,127.9,123.0. 118.9, 10110.1. 98.5, 75.4, 9.51.1, 50,Q. 43.1,
AECh & R AR AVIRTE © Sro B EREEE 13 atdtl and the
SPdheohapeiesad (3kBhe.d)-dR4dnenBIoN Js disseheddnzhd concentrated
CH2C12/THF = 1:1 anhydrous mixture (8 mL) under inert atmosphere.
imidieizote 0076 ghe, 1&richais)ds pddéddobowéds hfteh idhmingteshlyy (SiOz2,
15 tert-butyldimethylsilyl chloride (TB_DMS-Clg &(;‘.135 mg, 0.896 mmo_ls?,
iRerAs\PrAGI Ry B fResy AlTrRABIRERY, 161027 6retLatiriing. amixture of

h,.the; i ixture is u u itor] C

R S e S R T L TR I ed epate
sehseggenty Tedissalvarbin &:51QH3 &g HdGeand satrate CNdAsdidhraBby. In
agueous phase is extracted with CHCI3 (2 X 15 mL). The organic phases

ardeonfthdiband dried over Na2S04, filtered and concentrated under
vacuum, The residue is pyrifi f chro raphy. (3302,

Fiovand AL Tt ) DA tnd D b huse (G 1, A" H7),
@189 Mmel, 50% 25 Pals yeltawEolids 25 LHENMMR (GRCB6900 MHZ)A- 6.4
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)H7189, @,50Hs J1H 8H+14), B4 A4 1HJ ) H.6.5:H=Z, 64-2 P25 825(0,7.45

1H, J= 16.5 Hz, H-17), 5.19 (s, 2H, H-5), 4.71 (s, 2 H), 2.81 (s, 6H, 2 Me),
{so7l e i) 213,82.16), 104 s~ o' 8- Hld). 5:22 (d, 1H, J = 16.8 Hz,

B3 (2. 1, 1A KR [, To0 M) Bir 15 e g TR T . w0
RERQ.(DASCR,, 1AOOMHEA 3, 131, 109795 1259312801119, 240, 1 98156 Hz),

75.4, 65.9, 51.1, 50.0. 43.9, 32.9, 25.6, 18.3, 7.8, 7.2, 6.4, -4.3.
SERAMELE 7 1 Prdparatlds & 20.01ESS19-Hdrokg8afptéthéeird 30.2, 128.9,

D B o ) a8 (R it D LR e o s €38 (¢
repplting gUsNgRSOIsiS addedayith ydazple (P.225 @, 3.31 mmols). The

mixture is stirred for 10" minutes, subsequently triethylsilyl chloride

(TES-Gl)¢ didgOedas0melr;, 2H INMIRAEDE dropd@diHe)etn 8tSlloteedibly Ar, H-7),
addition of 4-dimethylamino pyridine (DMAP) (0.068 g, 0.550 mmols%.

Rite? 59 b et Etfon'igtlire’iS 8V orBted Tt achitin/ Méritorhly By 84
B A5 opgpitedidappegipnes dliner RAANIGHoE] SR 20), 7.42
The solid is subsequently redissolved'in CH2CI2 and washed with H20

dad sHturated), 15 0HAC| THeaguedis Bhase-is7exBarteddywitHCIH2EIP7(2 Hz,
X 10 mL). The organic phases are combined, dried over Na2S04, filtered

aid Eonedifraied (MaeMiadal, thereBySshtamihg e BEGE7dréaud H)- °C

4 59 ,,94% pale,yell li N C + K9
SRR b8 TR AT o2 26l at e 0L o T v Ao
/50 154 P Hh34)77 39000, b, 91 8.3 Hod2om@,AHz oB 1) T4k (9. (d, v =
1H, J= 2.2 Hz, H-9), 5.60 (d, 1H, J=16.4 Hz, H-17), 5.21 (d, 1H, Jr 16.4
H2. HH7), 3268s(RH/ H-5)p 1:75-19810(n8 281 (8- 1937 0081 4.88{m,Q-D), 75.0,
%82.76-0.6%%2, 6 H). 13C NMR (CDCI3 + 5% CD30D, 100 MHz) 6

S, 4878/ 56,7 148, 149.2, 146.1, 144.1, 130.9, 129.8, 129.0,
25128.6xd 3| 1168, PRS- A8dn ordclm té@r&ci"ﬁz‘@' didsteleSmier
EXAMPLE VIl - 10-0TBDMS-20-0TES Camptothecin
10-HydTdowy 26+0dia <z anmiathechr K 02005 PE B 2Honpintisria B8d%eg, 0.052
in a CH2C12/THF = 1:1 anhydrous mixture (4 mL) and under inert WO
JO0WIB) 2808isealyep 20 ATtEIous oTHF (5 mlL) with stirring under inert



10

15

20

25

atmosphere. Imidazole (0.097 g, 1.42 mmols) is added followed, after 10’
minutes, by tert-butyldimethylsilyl chloride (TBDMS-CI), (0.164 mg, 1.10
mmols), then by 4-dimethylamino pyridine (DMAP) (0.040 g, 0.329
Withi808)01&¢r 18 h, the reaction mixture is evaporated undePGAGEIM7/006294
monitoring by 5 TLC the complete disippearance of the reagent

P2 PAET L CREAH Hide A Sk P N D RIS phaigpred
IBGUIRCSH D SHECIA R 10 TS PSR i PR BB e,

ed over Na2504, |tere§1and concentrated under vacuum. The residue

tRgnitdiedoyylasicoime mistagsapinsHidd 51 0Re CiclgbakdReaREAsAR)= 1/2).
thereby obtaining the desired product (0.117 g, 0.197 mmol, 90%) as a _
Phre yenberolite evaporatad i (CDAE3, AGTMIAY) BBD2 e 1megidue s

e S e s e R e T

Brddieits.¢4d 9, @.@@1(%%@?#&9#@&@%&% Bholw 36iriHz, H-17),
1.99-1.82 (m, 2H, H-19), 1.03 (s, 9 H), 1.00-0.92 (m, 12 H), 0.78-0.69 (m,

OH), 0'EONM B (HDTIC MNRAED A . 200dVIHE) Brl F-D), 1529 (d53H, /= 8.4
151.5, 150.6, 146.1,145.1,131.4, 129.4, 129.3,128.7,126.7,118.3,114.5

bz.7A%5 3.%6(0: 48l0/538:%28%, A8 §olty Beds 8.4 BeehimprE ¢ 1H,

VI 5 5 Fr20,0TES: totheci tqthegin 20- 100 g,
d.ZI%Em%%IsQ%é%gggge%%h gnl#\hy%i rgugs@;]ﬁl:qég ’m@%ité@t%%% jlﬁlg%g r 569 (d,
nert.atmpsghete, Hhen) ceotexl (©, a tempereduge-ef H8G arel 871(8M\d, 1H, OH),
LIHMDS solution in THF (0.260 mL, 0.260 mmols) is dropped therein.

A28 INPB1219.0891§).01282 (hndold) i2B.-Britgchrls TIGENMRL(ERCls, 100

d r -18C, te rature is left IS 5 t

péeafz%'ge tLﬁhé rﬁ%l;‘érr?t%% fnt(gni@ég b@%ﬁ@ié%éar?eﬁ]&) Et%g ‘9/ 23 .29 0.
Frogmatiop0k the e diasteresmsrsis ghaened. Aftes 318t reos), 72.5, 66.0,
temperature, the reaction is quenched by addition of saturated WO
200B/012003PCT/EP2007/006294 13 NH4CI. The agueous phase is
extracted with CH2CI2 (3 x 15 mL) and the organic phases are combined,

dried ov& NSO, TifErRRRicSRES TR R RIRIBR G ald RS EQMRS
Is purif ebl%éét FIERBRIPAsARLY é?i%z-F'-%%%’%’éC%ﬁsﬁtéﬁkeﬁ]ﬁ”(%/.%25 g

and finally ereby obtaining a mixture of & two iSomers (0.101 g,
0.252 mmalisY 180gdi{slvisame rsniadid)cas a g yellywsithds i@ duander inert

isomers are separated by further chromato ra(ghy. In order of elution:
ST AREA LR INBICBONE 0D (16 Bls2US68 Mpay jsesepped

Qg’e:rlegh‘.]: 'eAg' Fr'ééé%ﬁ'r%?x(ﬂté HISJ?G%'C eHdZ ’f'g‘rr)2g'8h7 (at\‘t 1||:<|)’an§ E%iaA'mperature,
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) 5 8.52 (s, 1H, Ar, H-7), 8.24 (d, 1H, /=84
Hz, Ar), 7.96 (d, 1H, /= 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, 1ie = 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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10 Hz, Ar), 7.69 (t, 1H, J= 8.4 Hz, Ar), 7.47 (d, 1H, 1..11-1F = 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

Wh2@341298C NMR (CDCI3, 100 MHz) 6 171.4, 157.5, 152 BCTEP2DIVBO24
(d, J= 1.5 Hz), 150.3 (d, J = 1.5 Hz), 1¥93.6 (d, J = 5.3 Hz), 133.7, 131.7,

R N T LR R 58 o, oo

BT A A S B W e 30 e g g0

Hz6A7)87.68 (t, 1H, J= 8.4 Hz, Ar), 7.51 (d, 1H, 1JHF = 60.8 Hz, H- -5),
7.42 20 (s, 1H, H-14), 5.62 (d, 1H, J =, 17.2 Hz, H-17), 5.20 (d, 1H, J =
17.2 Hi2XAMY. B X0- Pgepatatian i 9N 3 -80-03 5 greampiptb 8r0.71

150 3 CHIBPIOLES B (P 2 Ha) 1415, 3072 e 8moB)s 4 98s00ved 0
fof X?B%bd‘sz‘f’@r:(?] lfli‘th'%)m&%b%%elr*n]eﬁ Hithattfle 3 Fich Ldefed to

8 Hz, C-b), 565.8, 33.3, 7.9, 7.1, 6.4. EXAMPLE IX

tereparation ofF mmm@mn advdigseEmsintion ThEHBY0.260 mL, 0.260
diastereomer of 5-F-20-0TES-camptothecin (0.025 O 052 mmols) is
L[S UNVER] @faﬁwarawmpwﬁﬁ Q/vﬁhfbtﬁ‘?md éﬁ flesiav@.055 g, 0.281

A0 %5% S mLLS 108834 4}) RIS PARorg Wmoerature is

mmols opped erein. The réac

|BTixtdredfs Eeaetes @fa%&ihtﬁéf@%;i@ﬁm@@éf@f mRNHOABENVIS RoHi®red by
disappearance of the reagent (Hexane/AcOEt = 112). The solvent is

Bh/@dcbiam@ff\smﬁtr VAt Mnff artatenedithe tw@ammammm observed.
A SR AR Rl e Bt R o
S0 Mide) Q18,82 (?hy'!aqo‘JeEhZ fﬁa%%(% &idrdetBehiitn AIH,CREEx U mL)

J=8.4 Hz, Ar), 7.87 (t, 1H, J= Hz, Ar), 7.69 (t, 1H, J= 8.4 Hz, Ar), 7.59

48d1kheH-dra Ml GofchsHs, AfelFcoBbinddz, BHBY Eoﬁ@r(d\laéﬂamiuléréd and
Hz., H-17), 5.26 (d, 1H, J= 16.8 Hz, H-17), 3.87 (br s, 1H, OH), 2.01-1.81
qAncaniiated) f@%@c’t VACYUM.6 HPAEAeaMROPSISENS 166 Mil$) 6two

45 93bee1 e e B ety teidh ekditincoe: -

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 (CDClz, 400 MHz) & 8.45 (s, 1H, Ar, H-7),
8.25 (d, 1.H, J=8.4 Hz, Ar), 7.95 (d, 1H, J= 8.4 Hz, Ar), 7.86 (t, 1H, /=84
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-18), 1.03-0.94 (m, 12 H), 0.80-0.71 (m, 6 H). 13C NMR (CDCls, 100
MHz) 5 171.6, 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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214.0 Hz, 0-5), 72.5, 66.0, 31.5, 7.8. 15EXAMPLE X - Preparation of
5-F-camptothecin 2nd diastereomer The second diastereomer of
5-F-20-0TES-camptothecin (0.025 g, 0.052 mmols) is dissolved in
VEARPRVBLP90FHF (5 mL) with stirring under inert atrnosphere PSUHERGOEtHR94
Et3N3HF (0.060 mL, 0.368 mmols) is #fopped therein. The reaction

AL PR e e e & 457 T ot J% 8.4

praporptedseffiunder vacugm apd K r?a@?slsmrqmarﬂgel@)@e@s(sﬁl? H-5),
Hexane/AcOEt = 1/1) thereby obtaining the desired product (0.018 g

6.650(chmbl, 9796) ASaHmIelyETovE aﬁuadmmm(wmazwm\mzz ©2-1.84
852 s, 1H, Ar H% 824(d 1H, J=8.4 25 Hz, Ar), 7.96(d, 1H, J= 8.4 Hz,
e 9H, 0B $4 (R 28 B B0 g1 Hh 16 BWIR (GPCla. 100

99?%3715&‘? o R A ot N Y A

2893, 1.04. %, B2d. 1=126.6154e)753€ PR 620183 200 W@ 2 6.4.
2008/012(103PCT/EP2007/006294 15 MHz) 6 173.3, 157.7, 151.2, 151.2,

150.2, BXAMPLIZ. mlleE@pmet‘@mgg@M&&ammaemsw tis6e emer

93.7 1JF 14.0 Hz, 5,66.1, 31.6, 7.8. EXAMPLE Xl -
Ponor B R RS R A AT E S CaR FIOThER 48618, 0,130

R0 0,i0-2H8NAS)ifs dissphysddn-AnRYECYS HHEHE By igh gmg}g mert

under inert atmosphere, then cooled to a temperature of -78Canda 1.0
birdEXS sodtiarbie §HEN(D; Z6(NE318R260. 100k s Jogpathibesgis. dropped
After 20 min, tosyl azide (TsN3) (0.055 g, 0.281 mmols) in anhydrous THF
ISR INis ANBEE2GHATY MturBas téﬁﬁ@é%tufen@ﬁoheﬁttdqar@e terpperature,

r |tored b
(Hexaeraﬁa@ét rgﬁ%Fc!)rma %%hgg #n |£gtae$eom S1e OB @é?\%%lt =1/1).
Afier BN evmmtemw@we;tbgd@aﬁn%hs teenshad dysaddiinad by

of saturated NH4CI. The aqueous phase is extracted with CH2CI2 (3 x 15
fasrash theatgarie phdseO ardiesaminadOdted oVd) NGRSO, filtdedding the

gggired product (0.053 g, 0.136 mmol, 98%) as a pale yellow solid.

'H NMR (CDCls, 400 MHz) & 8.44 (s, 1H, Ar, H-7), 8.24 (d, 1H, J=8.4
Hz, Ar), 7.93 (d, 1H, J= 8.4 Hz, Ar), 7.85 (t, 1H, J= 8.4 Hz, Ar), 7.67 (t, 1H,
J=8.4 Hz, Ar), 7.63 (s, 1H, H-14), 6.97 (s, 1H, H-5), 5.70 (d, 1H, /= 16.8
Hz, H-17), 5.28 (d, 1H, /= 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 (CDCls, 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.

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 ml) with stirring under inert
atmosphere, subsequently Et3Ne3HF (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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15 concentrated under vacuum. The residue, consisting of the two
diastereomers, is purified by flash chromatography (S102, Hexane/AcOEt

= 3/1, then 2/1 and finally 1/1), thereby obtaining (0.106 g, 0.210 mmaol,
§oEp Efixture of the two isomers (ratio of the isomers 1) HEPAIRZ96294
yellow solid. The two isomers are sepdfated by further chromatography. In
order of 20elution: 1" diastereomer: 1H NMR (CDCI3, 400 MHz) 6 .
3.441%5, Theasolyent dosyaperatedgoffgndes yamiwm 12pd thg sesidue is

AN..7.86 (t. 1H. 1= 8.4 Hz. An), 7.68 (L1H, 1=,8.4 H 49 (5,AH,
W)Tﬂf%a.é"/ (iﬂafjﬂ ET%T%‘%@?&?@H?#ﬁfﬁ.g%f(z?ﬁff%r@é%—(d?/ flzi faereby
o618iRad e i esitbd $% @5t 024 2Hgl )1 b P3rPrd, OB9AR 4d).a pale yellow
0.80-0.71 (m, 6 H). 13C NMR (CDCI3, 100 MHz) 6 171.6, 158.3, 152.2,

46048, 150.0. 144.0. 132.9, 131.4, 130.1, 128.6, 128.3, 128.2, 128.1,
120.8,98.7, 715.4, 75.2, 65.7, 33.1, 7.9, 7.2, 6.4. 2nd diastereome

NVIR (DM Al BB 1 Br 4R, 5 o, AT - B85 (0, 1H, v = 8.4

G A IR 1 M R S

7.468(sy H, Hr14),. 608 (st AHHES), 5.66 (&, T, J=506.8. Fie,(H- 1P, 9.2216.8
(d, 1H, J=16.8 Hz, H-17), 2.02-1.84 (m, 2H, H-19), 1.03-0.94 Sm, 12 H),
B0 YD) (5. 28 149, 1€ KavkS (& bei3i-130. 3.86 (br s, 1H, OH), 1.98-1.82 (m,
2H, H-19), 1.04 (t, 3 H, J= 7.6 Hz, Me). 13C NMR (CDCIa, 100 MHz) & 173.4,
158.4, 150.9, 150.7, 149.8, 144.5, 133.0, 131.5, 129.9, 128.6, 128.4, 128.3,
128.1, 120.6, 98.6, 75.3, 72.6, 66.1, 31.6, 7.8.

EXAMPLE XIV - Preparation of 5-NH;-camptothecin .

The diastereomer 2 of 5-N3-20-OH-camptothecin (0.050 g, 0.129
mmols) is dissolved in a mixture of anhydrous THF (1.5 mL) and anhydrous
MeOH (6 mL) with stirring under inert atmosphere, subsequently is added
with Pd/C (14 mg ~ 10%) and two cycles in vacuo /Hz> (Hz2 balloon pressure)
are carried out. The reaction mixture is reacted for 3 h at room temperature
monitoring by TLC (Hexane/AcOEt = 1/3) the disappearance of the reagent,
then filtered througﬁ 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 paosition. Flash chromatography (SiOz, 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 (CDCls, 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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5MHz) 171.4, 158.4, 152.3, 150.9, 150.0, 144.0, 132.9, 131.4, 130.1,
128.6, 128.3, 128.2, 128.1, 120.8, 98.7, 75.3, 75.1, 65.8, 33.3, 7.9, 7.2,

6.4. EXAMPLE XII - Preparation of 5-N3-camptothecin 1st diastereomer
iz efgete¥omer 1 of 5-N3-20-0TES-camptothecin (0.070 §I/EB07/006294
mmols) is dissolved in anhydrous THFI& mL) with stirring under inert 10

atmosphere, subsequently Et31\103HF (0.170 mL, 1,016 mmols) is
e diiorehBrb 82alonakidiradh rddeted 5t 46 a Hhohle). °C NMR

t ature, nitqring,.b. the_di r f re t

e Bl o G R D T A i 2 gy, 147
t Siglye 4 ifieqday flashghrpgye ] aneif\eQEt=) _
D e s e e G 282
48 £palegdlion Gplid27.8 (2 C), HANMR C©DCIZ,. 802 MHAT BM@ACS, 72.7 (2
1H, Ar, H-7Z_z,l8.24 (d, 1H, J= 8.4 Hz, Ar), 7.93 (d, 1H, J= 8.4 Hz, Ar), 7.85
Enhe R 89NUA1p) (767 .8+ -§=18.4 Hz, Ar), 7.63 (s, 1H, H-14), 6.97

win, SO B 2 don st s po-pTEs-
HaneHSGNMR (CDCI3, 100 MHz) 6 173.6, 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, 72a@re60haais, 28 OTEAVIKL.EOQIN1g, Pegafatiansils) is dissolved in

5-N3- t in 2nd diast The diast 2 of
TSP E S e bt SUTA58 41650835 AITBRYE HedoRRgGRIed to
aBRysEeS BT (64PE)aMiih-SHIANY HRdeIDBeELAIMAS ARG FSHPSBAURNYD. 281
Et3N3HF (0.135 mL, 0.820 mmols) is dropped therein. The reaction

mirtoie)issrdacpee fottzddirat Ademaempetattiey tylendodicg ihvexylate (DTBAC)
disg(gpearance of the starting reagent by TLC (Hexane/AcOEt W
/

0
4808161 5083REH RP7/00828YH U 1 Tie SUH et RASREoftEn b at

B g B ool e
G: 1874 mrrekri8kohasiatpalenyelloiu swidopddt N MFPotfsbved 40B Miizaction is

68.45 (s, 1H, Ar, H-7), 8.23 (d, 1H, J= 8.4 Hz, Ar), 7.95 (d, 1H, J= 8.4 Hz,
AyerEBa Haddigon 1o salurasel (NHkEl) Tesaqrenys pBege, isHextracted

H-14), 7,00 (s,.1H, H-5), 5.74 (d, 1H, J= 16.8 Hz, H-17), 5.28.(d, 1H, J=
el Kb ahg Al biane s ss otk Gdniiigd; gyt over
IR EFIZ iMEDe d 0 NMER EERE B dLORMHE b euLifs. 4 HO 188idud 39-Burified by
150.7, 149.8, 144 .5, 133.0, 131.5, 129.9, 128.6, 128.4, 128.3, 128.1,

15:6, 0Br6 VR rARIBy 61031 8 X eEXXMRLE BN ), Plepatatiopbdéining a
5-|\,IH2-camEtothecin The diasteregmer 2 of 5-N3-20-0H-camptothecin

(315565, J. 1 MM EEME§idSohtGn ik ava s Arourdls P igomers are
[ Jeg] jnert atmosphere,

g%ﬁ%%gﬁt%%%eeﬂéwﬁg F%% %@% H ?%%;%ﬁg i3\§/atv{(§;%ycles in vacuo

[H2 (H2I Badlieatepezsasre) R RER(SDOK, 400 MEYG 18RS is neactady, 8.23

for 3 h at room temperature monitoring by TLC (Hexane/AcOEt = 1/3) the

didappbafdn8etotihe/raadell, thed filtretihroRth CElit€andivahed -70-7.45

ith CH2CI2 ( he sqlve i rated off r,va .
M%gﬁéﬁﬁ%ﬁ@% g?é ?eﬁé‘%rﬁ%?m?egr\gpg;s hé/0 5ri§lé%e(|:%zbﬁih¥e%’ 5.23
desirgd, yedyef @& 1H-Mixture) 9f twia epimers a4 Ch pesition.(Glash1s H),

chromatography (Si02, CH2C12/MeOH = 35/1 then 25/1) allows to
récovehBthémikiuhe of Be-fweld{astEreipniéts MG 6Cd) 011.2600ibiz) & 171.7,

1To N, Hr b, Th2Ar) 1908 A B BBk} 45 B Wi o S, 130.0,
(A;f kg?g@ﬁ%@.%? thg14)14.84 6% 9-3H.H44)6-58 8. 931.659), 842, 28.3,

27.6,7.7,7.2, 6.4,
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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,
WO 2008/012003 18 OH + NH2),1.98-1.82 (m, 2H, H-19),1.07-1.01
PCT/EP2007/006294 (m, 3 H, Me). 130 NMR (CD013, 100 MHz) 6
W9 3083912131585 (2 C), 151.2 (2 C), 150.4(2 C), 149.7 (2 CYCIARB(P 105294
132.7 (2 C), 131.0 (2 C), 129.8 (2 C), 138.5 (2 C), 128.3 (2 C), 128.0 (2

S0 0. Stfasteraauiiots NN (CBEL, J0b ¥aith 5% 76 5<% 4, .23
PLEXV5:dj-t-But a ylhydrazing-2@-GT. ampt '

_éﬁ%ﬁo‘%‘heéh‘{lgFOQ-OTE (?O%lqo BSHOER%I ﬁqio?é)%%%ifg?)ﬁ\rﬁéﬂﬁ’%%cg?ggs(br b

THIFA6 B14) MathAstirring 2igsien ler-atmos e (erthenigoples) t6 811@, 1H, J =

temperature of -78C and a 1.0 M LIHMDS solution in TI-IF (0.281 mL,
00281HANM1dY ks Srappéd tAErein ~ARBB201Z dittetbugi82ol didatBoxgtateH-19),

(0.075 g,.0,324 ols) in anhydrous ( ) IS d. Afte
CAASARDT S5 RIAR B THE G s 480 Al
(HoxaneiboQitiz) B1) Frosmagion of e sweglastergomersss gbsenved.149 4,
The reaction is 15 quenched by addition of saturated NH401. The
ahdousIthasel ROeGird@edwitlk ®H 2028 (3, x 15708l ) el Shedbrgadiz. 9, 81.5,
ﬁaases are combined, dried over Na2S04, filtered and concentrated

Ber\Palulim T ﬁ@%sﬁﬁré'iszﬁtﬂ’if%é'bg/-ﬁa?n"thromatography (Si02,
AEREELE YD 8 S SR i
camptothecin 1st diastereomer

5-di-+-Butoxycarbonylhydrazino-20-OTES-camptothecin  (0.050 g,
0.072 mmols) first diastereomer is dissolved in anhydrous THF (4 mL) with
stirring under inert atmosphere, subsequently Et;Ne3HF (0.088 mL, 0.542
mmols) is dropped therein. The reaction mixture is reacted for 35 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 = 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 CH2Clo/Pentane =
1/50.

*H NMR (CDCls, 400 MHz) 6 8.77 (br s, 1H, Ar), 8.16 (brd, 1H, /= 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) 6 173.7, 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.
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20separated by further chromatography. In order of elution: 1st
diastereomer:NMR (CDCI3, 400 MHz) 68.80 (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
WQ0p418082 (br s, 1H, H-5), 5.61 (d, 1H, J= 16.8 Hz, H-17)PGIZF 0071085294
Jr 16.8 Hz, H-17), 2.03-1.81 (m, 2H, H2Q9), 1.79-1.08 (br s, 18 H),
251.06-0.92 (m, 12 H), 0.80-0.70 (m, 6 H). 130 NMR (CDOI3, 100 MHz) 6,
171.7, BEXAMPLES 5XYis 5 Prspayationo of515dirAgutoxysaybpsy frydrazino-
?‘7%.4, 127.9,119.9, 98.2, 82.7, 81.5, 79.7, 75.2,

i R e PR
2008/%@1@9—%3@%89&97}!99@?agﬁno~20-OTES-camptothecin (0.050 g,
0.072 mmols) 2nd diastereomer is dissolved in anhydrous THF (4,5 mL) with
stirring under inert atmosphere, subsequently EtsNe3HF (0.088 mL, 0.542
mmols) is dropped therein. The reaction mixture is reacted for 35 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 = 3/2),
thereby obtaining the desired compound (0.040 g, 0.069 mmol, 96%) as a
pale yellow solid. The product is further purified by crystallization from
CH2Cl2/Pentane = 1/50.

H NMR (CDCls, 400 MHz) & 8.79 (br s, 1H, Ar), 8.22 (brd, 1H, /J=8.4
Hz, 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), 56.26 (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=7.2 Hz,
Me). 13C NMR (CDCls, 100 MHz) 8 173.6, 157.9, 155.4, 155.4, 152.1, 151.3,
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 XV - 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 mlL) 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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19 2nd diastereomer: 1H NMR (CDCI3, 400 MHz) 6 8.79 (br s,1 H,

Ar), 8.23 (d, 1H, J= 8.4 Hz, Ar), 8.01 (br d, 1H, Ar), 7.85-7.76 (m, 2H, Ar),
7.65 (brt, 1k, J= 8.4 Hz, Ar), 7.52 (s, 1H, H-14), 6.54 (br s, 1H, H-5), 5.61

N0 2098/02095.8 Hz, H-17), 5.22 (d, 1H, J = 16.8 Hz, H-17), 2PO3/EPR00{H)6294
2H, H-19), 5 1.76-1.08 (br s, 18 H), 1.84-0.92 (m, 12 H), 0.80-0.70 (m, 6

H). 130 NMR (CDOI3, 100 MHz) 6 171.5, 157.9, 155.5, 155.5, 152.3, =
digstgrasmersisphsensetl. 1421 9smie aleeM NP eragiie iegeaction is
SRR B R of L BRANAD % ot TRl 18 dtcactes
wigh-Egoxyearkony|hydraziaotcamatbemadst dinsteseapiesd, dried over
5-di-t-Butoxycarbonylhydrazino-20-0TES-camptothecin (0.050 g, 0.072
NewdR) fifdted b tendopoacisndisse i cu e amagdrons THFresifug watRurified by

tirring under inert atmosphere, sub tly Et3N3HF, (0,088 ml, 0.542
15 ERRPREH bt e rBNIPARAIEL 1€ reeledE 39 Ry thereby
SRt MR AU LR (B INg Wﬂg,cot.%é“ﬁﬁﬂ%aé@%‘? H08wo isomers

reagent (Hexane/AcOEt = 3/2). The sOlvent is evaporated off under

ypsdepaaa they esitver isHortied pyapash iehsedtatogkephiy(Sio2,
Hexane/AcOEt = 3/2), thereby obtaining the desired compound (0.041 g,
0.071 Aihfipsesepazes: Jhld\Paffoli- 55y, 209 Haro& RS thfter! plirfifedS- 39

crystallizati C 2/Pe = 1/50 M
Eé/'[ﬁ) fsﬁ nég I\%jéz?)g% .r7A; %Bqﬁs Jiﬁr}t/g])ﬁ g %6’ of & 21" £ E?.%Hrg C Al?r)? 16727,
055, bk Ar).11486:7.30 (M 4k, ARRB.- BT $hAH, Htp), 266 (d7 BHHE= Ar),
16.4 Hz, H-17), 5.24 (d, 1H, 1= 16.4 Hz, H-17), 3.86 (br s, 1H, 250H),
2.60-1.80 (m, 21 HH-A0), H794L. 63Oy, 1.81H),14-63, @ SHd14F6442,16.4 Hz,
. 130 NMR (00013, 100 MHz) 6 173.7, 157.9, 155.5, 155.5, 1521,

*i*ﬂse{?é; 1567446 648133981587, (Do 41135 1Ph o} 821088 (1hol3 H).
868878 (RL-8:HP- B RSPl 8158168 Mieh- & 174-6, 158.0. 156.3, 156.3,

1563.0, 152.2, 151.0, 149.6, 144.8, 135.3, 132.1, 130.6, 130.0, 128.6-127.8

(11 C), 119.9,98.4,79.5, 75.2, 68.4, 67.9, 65.6, 33.0. 7.9, 7.2, 6.4.

2nd diastereomer: 1H NMR (CDCl3, 400 MHz) & 8.85 (br s, 1H, Ar), 8.58
(brs 1 H, Ar), 8.20 (br s, 1H, Ar), 7.93 (br s, Ar), 7.81 (br t, 1H, J= 7.6 Hz,
Ar), 7.63 (brt, 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) 5 171.5, 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 EtsNe3HF (0.225 mL,
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WO 2008/012003PCT/EP2007/006294 20 EXAMPLE XVII-

Preparation of 5-di-t-butoxycarbonylhydrazinocamptothecin 2nd

diastereomer
BeiRoBtgcarbonylhydrazino-20-0TES-camptothecin(0.058g/BraTR /006294
rnmols) 2nd diastereomer is dissolved2@ anhydrous THF (4,5 mL) with 5
stirring under inert atmosphere, subsequently Et3N3HF (0.088 rnL, 0.542
ik e glehjsedrarieh tNere rathisr aaxtise Bixdatees fsaptad der 52 h at
room temperature, monitoring by TLC. t isappearance of the reagent

R e e R e T RS e gagent
esesiduade purfied hyrflash shamaiograpbyatetP drHexaBemrQGHTand the
3/2), 10 thereby obtaining the desired compound (0.040 g, 0.069 mmol,
965t) @ ia pakefipel by fsadit. dFtrepeddgca pd juBier pttdiethiyAcOEL = 1/1 then
%glstallization from CH2CI2/Pentane = NMR (CDCI

1/50. 1H 3,
DS 2RO (0-AN3 928 (b 21 MMCL-98 % Hgs /) PAlgovgliaw ‘solid.

R AT DA AL B B SR ke = w0
2.00-1.89 (avRHCB9) 408MHS Brese28dd)s 103, (M8 H8 .39 (8 Hz1 H, Ar),

Me). 13C NMR (CDCI3, 100 MHz) 6 173.6, 157.9, 155.4, 155.4, 152.1,
B13(hse.8 149 5710518, £82.3,930!8, 9.208 An287z/4Xpof 19,8/ = 7.6 Hz,

19.8 0, 83.0,81.5,79.7,72.7,66.3, 318, 28.3, 27.7, 7.8.
BEX AP RW- kbl 61 HhbEr i crodFyrephzifeiBold: 1
QEEfsemp! In5_42Gamptathgainy 20 4T fp {0400GHY, 218 IHNIS)HS 2H,
dissolved in anhydrous THF (6 mL) with stirring under inert atmosphere,

tHehQodlétbt¢t adehpératiré diz78Cant?@ NN R (THNIDRS $6tidhm $HF 3.5,
1 mL, 0.281 25 mmols) is dropped therein. After 20', dibenzy

(0.28 I
arstiftatodkgialedlod ¢ . 358 - finld8y2in 4RGeS HB e2mi $ 152, 130.7,
. r ts78C, reyis def ai %%561 the
Q%g%gp’eg%gh?e{g? fﬁeﬁrgag htﬂz?}]%{n%gsr'gd t%%.?%lﬁxaﬁe/&%% Et g 533? fL):..31 -©.
Fogmation of the two WO 2008/012003PCT/EP2007/006294 21
diastereomers is observed. After 90 min at room temperature, the reaction
is quenEldMELEd N of BaamatatiotH AL Sreibanzexy prEsenyihydrazino-
egrae&gghwitp %H,z ll2 {g x 15 mL) and the organic phases are combined,
driearover Na2§0 , fiftered and concentrated under vacuum. The residue :
is purifisciyenfiashyiaatagiphyici3d-Uexanehapistretih then 2nd
712), thereby obtaining a pale yellow solid (0.161 g, 0.212 mmol, 98%).
Thestiwcisoer(S drdseplratet yoishés dissaheedgiapinh ydonderTédtF (6 mL)
eIutP[gn: . lsldiqastereomer: 1H NMR (CDCI3, 400 MHz) 68.70 %br s, 1H
ARt SEr{iRs Ynge e L 3 BesP FEeJ:S}".%Sﬁ%}Jﬁ?)‘,'W.%*{@FﬁE“ H(G 150 mL,
%957, iRl 33dBpLd het&ir - §EZ rMibEMRIIr T PeadtEd6r 55 h at
Ar), 7.64-7.00 (m, 11 H, Ar + H-14), 6.49 (br s, 1H, H-5), 5.57 (d, 1H, J=
164 2ehhiiatsthrk? -madiforisgHpyl DBCL B2 (abis2p i8N ck 02F0IBS (eagent
12 H), 15 0.80-0.70 (m, 6 H). 130 NMR (CDCI3, 100 MHz) 5 171.6, 158.0.
16pans e Of1503/#49 e el erddsseyaporatesh &ff 1aler yaceym and the

PR S BARTT ABE RS - 1

GBS 0y sbidthiAg) tBD84BIred Ebrpb $hd0((h1 53 141, A7 3. 93ntB1, S969)) as 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,

ake Aekaw159lid.521Br srasiicl-5), BiBbEH, Awifed 1teyg ¢iystaliizytion from
5.44-4.71 (m, 5 H), 1,98-1.80 (m, 20 2H, H-19), 1.05-0.90 (m, 12 H),
oé‘i%é??%’%rﬂfaé'ﬁ)‘. % NMR (CDCI3, 100 MHz) 5 171.5, 157.9, 156.4,

156.4, 352\ vtoechER0-208401 -1 44687 13B3s L3R L AP0 312895 1 H, Ar),
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,
63418 (br s, 1H, Ar), 7.94 (br s, 1H, Ar), 7.79 (br t, 1H, J = 7.6 Hz, Ar),
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EXAMPLE XIX - Preparation of
5-dibenzyloxycarbonylhydrazino25camptothecin 1st diastereomer
5-Dibenzyloxycarbonylhydrazino-20-0TES-camptothecin 1s1

wiapdoret (0.140 g, 0.184 mmols) is dissolved in anhydr@®@8/EPBBO006294
mL) with stirring under inert atmosphe?é subsequently Et3N3HF (0.225

mL, WO 20081012003PCT/EP2007§)06294 22 1.380 mmols) is dro___p%d4 Ha

ROV i S L A L o SR =

opitpring p isa r hg {ga ( / T
B et e o e b e 19 099
purdied yLlase shromalograplyiRiQ2DBexarE ALY & 173then 52/3),156.3,
thereby obtaining (0.113 g, 0.175 mmol, 95%) as a pale yellow solid. The
ARt 16 3.0thed blrifiP By drdBtalli24foh e THAC1D/PAiEnd 291850.28.7-
CDOJ3, 400 MHz). 6 8.67.(br s,.1H, Ar), 8,39 (b , Ar), 8.12
GRS T W 48 G RS £ TR (R T e,
7.65-6 6 AP t Belfyr6udh hibitibr allsal, 555 (d, 1H, 103=
16.0 Hz, H-17), 5.42-4.44 (m, 5 H), 3.86 (br s, 1H, OH), 1.92-1.72 (m, 2H,
H-19), B260(t,CeHs |, from.6hidmdvie)at30 NBIR (GRCKIMOO Melz) 6cLkBred in
158.0, 156.2, 156.0, 153.0, 150.9, 150.9, 149.5, 145.3, 135.4, 132.2, .
THoMI-184 B megiym srateinag 110 fosta! #8!6 sprumeg 8!l geehshl sy was

%]éperﬂ‘\?ned 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 séeding. cells were exposed to the
drugs and counted with a Coulter conter 72 hours after exposure to the drugs
forv the determination of ICsos. ICso is defined as the concentration inhibiting
by 50% cell growth compared with untreated controls growth.

EXAMPLE XXII - Topoisomerase-| - dependent DNA rupture assay

DNA ruptures were determined using a 751-bp BamHIi-EcoRI DNA
SV40 purified gel (Beretta GL, Binaschi M, Zagni 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 ml of 10 mM Tris-HCL
(pH 7.6), 150 mM KCI, 5 mM MgClz, 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 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



15EXAMPLE XX - Preparation of 5-dibenzyloxycarbonylhydrazino-
camptothecin 2nd diastereomer
5-Dibenzyloxycarbonylhydrazino-20-0TES-camptothecin 2nd
Viezseyemader (0.140 g, 0.184 mmols) is dissolved in anhydr®as/EP2Bo[@06294
mL) with stirring under inert atmospherg, subsequently Et3N3HF (0.150
mL, 20 0.921 mmols) is dropped therein. The reaction mixture is reacted
denstuatinggel (FYpeoitacey monitenng By thdfdne dbadirdfandetorerevels
reagent (Hexane/AcCEt = 3/2). The solvent is evaporated off u

Wk UREATY ERE r&YidIERBuHed bl AASARAIARRGGFABHS ' (Molecular
SRR RGN SeEehanPicuaL N feolied cRpa D (iita oty

as a 25pale yellow soli e product Is further purified
nesystalizgation demves2@h2Besane wtkéand in vivo adfildR activity. J
(CDCI3, 400 MHz) 6 8.71 (br s, 1H, Ar), 8.34 (br s 1 H, Ar), 8.18 (br s, 1H,
Mex] ogrbR801HAASZB4T s t, 1H, J = 7.6 Hz, Ar), WO
2008/012003PCT/EP2Q07/006294 23 7.70-6.70 (m, , Ar + H-14), 6.52
(br s, 1H, H-5), 5.53 &Q §i§'s %“i%.ﬁﬁré’,\zﬁ-i??i‘?%&?4%rs (m, 5 H), 3.87
(br s, 1H, OH), 1.90-1.70 (m, 2H, H-19), 0.99 (t, 3 H, J = 7.6 Hz, Me). 130

DC 1.00-M N\ 1724 . 1EQ. N0 1010 1CA 1 1402 N 10140
NMR (Cuu:g, TYO-VITZ) 0174, To0 U, 1000, 100 1, 100U, 1o U;

150.90mEreness 3, 135.5, 132.3, 130.8, 1291814 281 5127.8 (11 C),
119.8, 98.4, 79.5, 727, 68.5; 67.8, 66.0. 34.6, 7.7..EXAMPBLE XX|l - Celjg
growth-inhibition-assay H460Cetts-fromhuman-targe-cettungtumor
were (oRAIREEA RPMI-1640%ediurh cont&Ring 10% the®d calf strum. 10
Celsgnpibtitevyas determirmsl by cell groggh inhibjition aggay aftgr 1 o202
hrdrugexposure. 10 Theceltsimtggarithmgic growth-werg_cottected ang8
seeded plicate in 6-we1I%0pIate<‘ Twenty-four hours §§er seeding,

cells pereisspesed to the drogs and countegl with a Coultey center 72 10

hg S ?E ex OSUée 10 1he %&lgs Tor tneé determination of, 1050sS. L1050 1|
d fng s'?ﬁ ?B% pwtratin% hibiting by % cell growth compated with

untreatedt3coptrols growth. 16EXAMPLE XB0l - Topoisomafase-| - 15

dependent DNATUpture assay NATuptures were determined using
a 751-bp BamHI-EcoRI DNA SV40 purified gel (Beretta GL, Binaschi M,
Zagni 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; 20 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 MgC12, 15 pg/mL BSA, 0.1 mM thiothreitol, and the
human recombinant enzyme (full length topl) for 30 min at 37C. The
reactions were blocked using 0.5% SDS and 0.3 mg/mL K proteinase for
45 25 min. at 42C. DNA damage persistence was tested at different times
adding 0.6 M NaO1 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 :



WO 2008/012003PCDEP2007/006294 24 denaturating gel (7%

polyacrylamide in TBE buffer). All of DNA rupture levels were measured

by means of a Phospholmager model 425 (Molecular Dynamics) MCSLLP
(Dallavalle S, Ferrari A, Biasotti B, et al. Novel 7-oxyiminomethyl

camptothecin derivatives with potent ir2%itro and in vivo antitumor activity.

..1 5 Med Chem 2001; 44:3264-74). Persistence of DNA damage (%)

@;’&%ﬂds Time (min) 015 10 Topotecan 100 65 20 10 Camptothecin
320 SN38 100 60

1. Compounds of general formula I:

wherein:
Ris F;
R1 is hydrogen, alkyl, aminoalkyl, hydroxyalkyl, nitrile, alkoxymino,
aryloxymino, silylalkyl;
R2 is hydrogen, hydroxyl, alkoxy, aminoalkyl;
R3 is hydrogen, optionally protected hydroxyl, alkoxy, 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.
2. A process for the preparation of compounds of formula (1),
substantially comprising the steps shown in the following Scheme, wherein:
a) protection of the precursor hydroxy groups;
b) derivatization at 5 through formation of a carbanion and reaction

with an electrophilic reagent;



33 28 5-F CPT isomers 1 100 18 18 10 5-F CPT isomers 2 100 10 10 13

5-N3 CPT 100 50 30 15 MCSLLP 25 CLAIMS wherein: Ris F; R1 is

hydrogen, alkyl, aminoalkyl, hydroxyalkyl, nitrite, alkoxymino, aryloxymino, MCSLLP
silylalkyl; R2 is hydrogen, hydroxyl, alkoxy, aminoalkyl; R3 is hydrogen,

optionally protected hydroxyl, alkoxy, a#finoalkyl; wherein the alkyl, acyl,

alkoxy, aminoalkyl or alkoxymino groups can contain 1 to 8, preferably 1

to 4, cg;bog éﬂé(gg}%, cit'?o% s&;aﬁg%ﬁqédzg?&gggﬁyynﬁi;n, and the aryl and

aryloxy’‘group$ can contain

Scheme

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

3. A pharmaceutical composition containing a compound of formula (1)
together with pharmaceutically acceptable carriers and excipients.

4. A pharmaceutical composition as claimed in claim 3, which is in a
form suited to the oral or parenteral administration.

5. The use of a compound as claimed in claim 1 or of a composition as
claimed in claims 3-4 for the preparation of a drug for the treatment of
tumors.

6. The use as claimed in claim 5, wherein said drug is used for the
treatment of solid tumors and leukemias, in particular tumors of the lung,

ovary, breast, stomach, liver, prostate, soft tissues sarcomas, esophagus,



the pharmaceutically acceptable salts, isomers, enantiomers,

diastereomers thereof and corresponding mixtures. 2.A process for the
preparation of compounds of formula (1), substantially comprising the MCSLLP
steps shown in the following Scheme, wherein: a) protection of the

precursor hydroxy groups; b) derivatiz&ilon at 5 through formation of a
carbanion and reaction with an electrophilic reagent; 26 c) deprotection of

the dydroxy aroyps; Acherme Odﬁ@ﬁl@tﬁgal Baand Rbhbaglie myelocytic
F?ﬁ'egnlngs cﬂzscrlbe above ah IS an OH-protecting group. 3. A
|BRERASeuUtical composition containing a compound of formula (1) together

with pharmaceutically acceptable carriers and excipients. 4. A

pharmaceutical composition as claimed in claim 3, which is in a form

suited to the oral or parenteral administration. 5. The use of a compound

as claimed in claim 1 or of a composition as claimed in claims 3-4 for the
preparation of a drug for the treatment of tumors. 6. The use as claimed

in claim 5, wherein said drug is used for the treatment of solid tumors and
leukemias, in particular tumors of the lung, ovary, breast, stomach, liver,
prostate, soft tissues sarcomas, esophagus, 27 pancreas, head and

neck, glioblastoma, chronic and acute myelocytic leukemias.



