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WD 2008/ 011994 PCT/ EP2007/ 006243 CAMPTOTHECI N
DERI VATI VES W TH ANTI TUMOR ACTI VI TY The present
WO poo8i1199h rel ates to novel canptothecin deri vBECT/ER207/006243
having antitunor activity, the processes for the
reparation thereof, the use thereof as antitunor
CEM{E’JQ%EC%QE&NATWE&I WEDH#ET T UdHIRe ARTAVAT g t 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 p@,@qﬁt igyentiojpgelatessdo BFBEH- (gg@mpthecm derivatives having
Canpt ot hecin, al beit endowed with wi de spectrum
artilmmpu%HVItYadhe\nrpyeS%p@c|tael prepga@tist theteadn thaimse thereof as
and other solid tunors and | eukem as, is not wused in
antitenapgruggeandaharmage ghcal @xonmosijionamwtaimigg them.
articularly manifested in the form 10 of henorrhagic
BAYKGROUNDYRETHE MN¥ENTA@N t oxi city and
nyel osuppressi on. A nunber of canptothecin anal ogues
hav & aertiethgain hissiane!kaloist dedtracted ofsemi riCaontsshecs acuminata
having low toxicity and high solubility. At present,
(Nysracresysiinst deserinag by Wall and AVaniriactd66e(J. dameChempBot. 1966,
1 and topotecan. Ot her derivatives, such as
88y eB&R&S870)- r@@“?&hﬁc'neﬁéﬁ%t@fﬁ‘doyﬁﬁnwébawlde spectrum antitumor
peganot ecan, lurtotecan, karenitecin, 15 afeletecan,
acky c%?ﬁ?@!'hé@PWSt @@lpnémapéea%oﬂmﬁ@ohﬁm@tw@eum@las is not
undergoing clinical experinmentation. Conpound CPT-11
used ig tlhqar@ﬁyyiugotpum I@gbﬁ@xlglﬂng/vm@rp is| particularly manifested in the form
hydr oxy- 7- et hyl canpt ot heci n (comonly known as SN-38),
of AEAIBVES | ¥st ﬁega%tf%a&eﬁéﬂ@l tgxicipu apd sayglesyrpigssionnd
asci tes (colorectal skin, stomach, |ung, cervice,
ovary NUABER! 1RIdEATPOthaRIh GRalogues hrygobeeiaFYnthesized in order to

qnmpound s I%ble in ph¥5|olo ical solution, active
Ob%gammpovﬂﬁ AURBIWIPXiEWS 2nd iah SelbRMih AlRrgesnt, two drugs are

br east r ost sophagus, rectum soft
useil 30 GlaCaCPRslied ramaly GET T Rt togpiesBhcOMARAer VAl YRS, Such as

nd acut % el o ic |eukem as. Topotecan shows
be (RS (eXRe Ny SaRtesEDs PegR ClgeeHe T pEAn aerentecin

af%s%c%ﬁi. PRSHEPRAGR o, AU1oRPPRAT o454 <oy [ MBSk Undergoing
c'%aéé&erfrﬁ%‘r?tﬁmcéﬁmﬁﬁhgﬁ%gsﬁgiT@Bﬁ‘fv sEle”B16- 3G for 10-

hydro yg?zgm Fc:/apn%?glﬁgcmz (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 agaiﬁst the
tumors of the Iuhg, stomach, liver, ovary, breast, prostate, esophagus, rectum, soft
tissues sarcorhas, head and neck, glioblastoma, chronic and acute myelocytic
leukemias. Topotecan shows, however, important side effects such as neutropenia
and thrombocytopenia.

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

ovary, breast, colo-rectal, and pulmonary microcytoma. However, Lurtotecan also
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has hematic toxicity. Rubitecan is a prodrug for the
oral use effective against tunors of the pancreas,
worasglangd breast. Canptothecin and its anal ogREBEPAS7/006243

is the case with all topoisorZrase | 5 inhibitors,
are effective against tunors resistant to conventi onal
ha¥ gRatid toXicig. ng  t opoi sonmerase || inhibitors;

mai ntai n hi gh topoi sonmerase | evels during the whol e
cel IRghitdcan Boanerodrud diere thduloral- dsel Bffeetive tayHiest( fi@sors of the
or MRP) or detoxifying netabolism nediated by the
pahitryde; .ovBasead bredss. now f ocused on novel inhibitors of
t he topoi sonerase | having 10 lower toxicity than the
pr esEavhpiothisstal dhiduds .arQiRyues| &g i atipt ddReGith all topoisomerase |
derivatives show high protein binding (in particular
inMibitbrsal dreneffectias chgabvét dumlors besistant ité coReetisidl drugs, including
ti ssues. As a consequence, the product accunul ates in
topbisohedyseandinhibitorss mataiodidly teddissrhechsedenglr @ing the whole
the high lipophilicity of the |actone form pronotes
cdliheyadher oot ihBued maltipdrag hessistaties i(Pabi vesSMRe) cél ldetoxifying
menbranes, particularly erythrocytes, affecting the
méiabslisrthphagiateddbysthe dndynan rati o. For this reason,
research is being focused towards two alternative
apprRessaech ishowdetysedodn Inovelpinhtbétors bf thd topoigomtkerass | having
still having good solubility; b) design of highly
lopet endcifyrthdudhes presentlg usbedaygut i cal  ef fect even at
extrenmely | ow doses. 20 Modifications at the 7-, 9-,
10- Qpen-tihg gaowmtoihenin deriativgs showddghvplrbtetrobimdiigein particular
while not affecting the stability of the
wibiNaibitopio) soweloss distrilpgioot ot trec tumoretissrgs. Av@ptensedqueace, the
formati on-of which is responsible for the antitunor
pradu¢tadcpnaflateldn theobgdyuants tunkprsdare tpeovly tafife2 6.
configuration proved either inactive or very |ess
act ivenvezsely hihe higle lippphilicitysofuiheHagtoge domh ipgomatesothe-adhesion
whi ch coincides with the natural configuration. As a
of ragmptothedirt fervatives tatcell teebranesi padisularly eytiwiodeteedaffecting
unfavourable to the formation of the ternary conpl ex,
theHigsegérlapuafdiskibutior ratior Fer (hisi easens reggarch dadamg\@ocused
2008/ 011994 PCT/ EP2007/ 006243 3
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.

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

formation of the ternary complex, whereas modifications at the pyridone rings D and E



have bee reported to be deleterious to the activity of
the product. DI SCLOSURE OF THE INVENTION In a first
W@epen11994 he i nvention rel ates to canptot heci NPCT/EP2007/006243
derivatives of general formdal: RR RLRR3 S NO
OHO 5 (1) wherein: Ris F, d, Br, I, -N3, NH2,
havi¥bdR' repoE¥d be dElehdroBs to tHeHRVit\NBY the praducehi ch R,
R' and R'' can be H, alkyl, aryl, arylalkyl, acyl,
DEGIORBUREDOFYTHE INVENKYNT bonyl ; 10 Rl is al kyl,.
am noal kyl, hydroxyal kyl, nitrile, alkoxym no,
aryl ipxy i @spest, khe miviition RAales tbydmpisthecinydbrivayiVes of general
al koxy, am noal kyl; R3 is hydrogen, optionally
fopmatzeict ed hydroxyl, al koxy, am noal kyl, wherein the
al kyl, acyl, al koxy, am noal kyl or al koxym no groups
can contain 15 1 toR2 pRdferaply 1 to 4, carbon
atons, in a strgight [or branched chain, and the aryl
and aryl oxy gr Oups_ealRsgconiajr 3 carbon at ons;
t he pharmaceuti cal S, 1soners,
enantioners, di ast&regpmrs -~ and correspondi ng
m xtures. The conpounds oN 't he show | ow
protein binding and have good
potency even at very |ow doses. The\preferred
synthetic route for the preparathaen’ L he conpounds
of the invention is illustrated in S¢heye | wherein:
WO 2008/ 011994 PCT/ EP2007/ 006243 4 a) protection of
the precursor hydroxy groupsji

wherein:
R is F, CI, 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, amihoalkyl;

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.

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

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

invention is illustrated in Scheme | wherein:



b) conversion of the pyridone ring to thiopyridone

ring; c¢) renoval of the protective groups. Schene |
WOR20BIIBIR2 RL R R3 OR3 O N Na) NN b) HOBCIEPD07/006243

PG R RLRRRLR R/ SRS NNC \ ~-NI N11 O

O OHOO PG5 In Schene I, R Ri, R2 and R3 have the

ﬂea%gngar&eaw Sefle Q&?rsogHerB%

Xy protectlng roup recursors nay be

Com*@)rc'cé‘Néf BKEHf n&’éné’ﬁh bARidoRRGldPed in the
plehUr Ao pf o

literature. ep aratl e pro
deri the approach described
in S hehéﬁ?Ygggzm%gﬁﬁg ﬁggﬂpwhlch conprises: 10 a)
protection of the precursqi pXxy groups; b)
derivatization at 5 throug ormati on of a carbanion
and reaction with an electrophilic reagent; c)
trans&ornatioq%of t he 16a carbonyIRgnt@1th|-carbonyl

i gn of the hydroxxagro pS;

2n be rever sed™NHOR608

5 Schg)me Il

R3

In Scheme |, R, R1, R2 and R3 have the meanings described above, and PG
is a hydroxy-protecting group.

Precursors may be commercially available or obtained as described in the
literature. For the preparation of the products derivatized at the 5-position, the
approach described in Scheme Il can be followed, which comprises:

a) protection of the precursor hydroxy groups;

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

electrophilic reagent;

¢) transformation of the 16a carbonyl into thiocarbonyl;

d) deprotection of the hydroxy groups;

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



RSBOR3O Na Nb) N/ - N/ OO HOOO 0 PG R
RLRRROR RLRN\\ I NC RB/ / Sd N-1 N/ O
wWORSPAIN O PG R2Z RLRR3/ XNs A\ N / O PMIEPI07/006243

Schene 11, R Rl, R2 and R3 h%ve t he meani ngs

descri bed above, and PG is aR OH protecting group.
The formation of the carbanion at 5 can be obtai ned
treating the precursor 5 @chémalktrong organi c base,
preferably Li HVDS. The carbanion is reacted in situ
with anrel ertrophile, such as a sogercetof hal ogen, an

azag@gcar , igocyanate, rll bonyl

deriva l,.azi de.  Conver si ‘ i done
ring t ' gdone ringacan be abtai eacti on®
Wi th \_/

2,4-Dbis(4-nmetho pRen )-1, 2,3, 4- dlthlath§p etr%ne 2,
4-di sul fide 10 nly known as Lawesson"'d re
(Cava P.M et al., TePrahedron 1985, 41, 506%:°
Cherkasov RA et al Tetrahedron 1985 41, 2567; Ghattas
AAG et al, Sulfur Lett. 1982, 1, 69; Yde Bet a
Tetrahedron 1984, 40. 2047) or with an equivalent

IO

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

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

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

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

reagent. Lawesson’s reagent is preferred.



reagent. Lawesson's reagent is preferred. WO

2008/ 011994 PCT/ EP2007/ 006243 6 Silyls and carbanates
W@pr00g/oti¥bi nati on thereof are preferred as hydPOREP2007/006243

protecting groups. The conpougmds of the invention were

tested in a cytotoxicity assay on a w de spectrum of

t Um)gfyl§ @nhseargé{m\ﬂ?éé ef aeé‘&ﬁﬁﬂnﬁtloﬁ Weere¥t at@pr&fetréddad Aydroxy-
on the 0 cell line (NSCL cancer) concerning

p.to\(\gbtp@rq?gu §Is of formula (1) are reported, using
canpt othecin and the drugs Topotecan and SN 38 as

r ef ef g ¢Bfipouhléd -didhe |h'6'é'§ﬁ|d:n°{?v€1={4 PedtéaGn (do%mtaxm@e'a%say on a
count X Canptothecin 0.115 . 0174 MN =348.

J 3 -
BB ST oryag st bl o v o

HRRSNGE (LSODEI WIBH W8, g o o ) o

re%o?t@d,OZsing camptothecin and the drugs Topotecan and SN-38 as references:

NCI-H460
Name Formula IC50 (ug/mL)
Cell count
X
Camptothecin 0.115 £ 0.0174
MW =348.36 R
C20H16N204
|
HO
Topotecan 0.63+0.44
MW =421
C23H23N305 0
HO N
SN38 \ 0.0865 + 0.0049
MW =39242 HO
C22H20N205 o
IDN 6070 0.05 ¢ 0.021
_ . + 0.
thiocamptothecin 0 A203 AN
N3
IDN 6092 o) 0.3+0.07
MW = 40544 HO
C20H15N503S 0

(continue)
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MWV = 405. 44 HO C20H15N503S 0 (continue) WO 2008/ 011994
PCT/ EP2007/ 006243 7 N3 ON 6093 o0 0.72 0.2 MN=

weRWsAMIrO C20HISNS03S 0 HO N ON 6156 0. 0095PCDERDO7006243

Thi 0- SN38 MW =408. 48 HO C22H2ON2O4AS o 1 N, HO\ S

1DN &a10Nn 1 I\I Thi A+ At oA oo I_In A 14LC ;'\ n21 ANAAL
OLOU 1 IIII U L UlJUL CbaTIN U U U. L1 JTVYU. UL TVN'Y
437,52 o C23H23N304S HO \g~ ON 6181 N
10- hydr oxy- 0.03§ 0. 011[ M) 043 HO
t hi pcanpt ot heci n [C2O0HLEN2ZA S
IDN 6093 0 0.72+0.2
MW = 40544 HO
C20H15N503S e}
HO
IDN 6156
0.0095 + 0.0007
Thio-SN38 MW =408.48
C22H20N204S 0o
|
NS
HO
IDN 6180
, 5 0.115 + 0.021
Thio-topotecan
MW: 437,52 le}
C23H23N304S
HO
IDN 6181
10-hydroxy- 0 0.035 + 0.011
MW = 380,43
thiocamptothecin C20H16N2043 o

Cytotoxicity tests showed that camptothecin sulforated derivatives are on the
average 10 times more potent than non-sulforated analogues.

The most active compounds were evaluéted in a DNA cleavage assay
measuring the active concentration and damage persistence (see the section
'Examples'). The derivatives of formula (1) surprisingly show higher persistence in
blocking DNA replication than the reference standards (particularly topotecan and
camptothecin), while maintaining an effective cytotoxic activity.

Moreover, sulforated derivatives proved more active than non-sulforated
analogues also in this case, as they induced DNA damage at lower concentrations
and with longer persistence on time.

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

Irinotecan) according to procedures for the conversion of SN38 to CPT11
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Cytotoxicity tests showed that canptothecin sulforated
derivatives are on the average 10 tines nore potent

wao b@s/onost sul f orat ed anal ogues. The nost acti VECT/EP2007/006243
conmpounds were eval uated in DNA. cl eavage assay
measuring the active concentration and damage

A TR T e AR o o v
L1 W BB LR PRSP0 AR e coTro on s
B R T

IDLO;/ d HD%E'@%%E{IS\&%H&RQ%@J réélt'% géﬁ&hg?g‘@? H’ﬁﬁte%l Spound
PRl B RIS e o
g R BB B, é%%%*%%%%?“ﬁﬁ%%@%%%#%d“

2008/ 011994 PCT/ EP2007/ 006243 8 (Irinotecan) reported

inthe literature  The resulting conpound

t hippudar i Not ecpgsaras  cpypabed | MCOKeVO W tiklagd ose  Tox/Tote

non-sul f orated anal ogue in clinical use ngll) on a

| ung tunor (mafed/inh) ghly sensi ti (K5 gb t he BYladar d

references. Tne data reported in tne folTow ng tablé

sHW that the 2Ul forat e®lconpound® 5 thio-BPT1 1 is 95

r ent th non non-sul forated anal ogue CPT11,

v%lli)f? qu-a epi nq he sarrerbé"ffect [ véﬁess | i vg‘rt5 VVI th 05

better tolerability and therapeutic index. (t] Dose .

TW %pa Lfeﬁh%?épqﬁx/th%t'@Ve"(tW@/ I&iaten to) PQ%W@C&P Bwﬁ/amPOS'“ons

CPT 11 50 91 1.8 15 0/5 Tio-CPT11l 10 94 2.3 ']-3
ceptainingharcoEpid of frmuyla dhy lagsthes) %ﬁ'é@hﬁanaceut'ca ly acteptable

h I

.c#’ra%%m”?éc?Etréiﬁéa@séﬁﬁpédérir%”céHé%%g?é ?%gaaql ?éfﬁzeéa%ésr garenteral
10 carrje d T

<JOEHER & i P e 10 B b Bt an

oM PR ko B s

|nJe tabl e nfu on sol uti The su tab

for F%tsé’gaglgf 6TH e%fcofr}Pé)un%e‘ﬁttlhsnmX%'ﬁt'% C%Qe%e #gpd for the

trtegt(?nent of solid tumors and leukemias, in particular tumors of the lung, ovary,

breast, stomach, liver, prostate, soft tissue sarcomas, head and neck, esophagus,
pancreas, colon, rectum, glioblastoma, chronic and acute myelocytic leukemias.
EXAMPLES

EXAMPLE | - 20-OTES-camptothecin

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

mmols). After 46 h, the reaction mixture is evaporated under vacuum, (TLC control
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treatment of solid tunors and | eukem as, in particular
tunors of the lung, ovary, 15 breast, stomach, liver,
woe@shawed soft tissue sarcomas, head and neckPCT/EP2007/006243
esophagus, pancreas, colon, Qectum gliobl astona,
chronic and acute nyel ocytic | eukem as. EXAMPLES
of EXENS |éte-d139;)3§érdi§n@@6mm e ot CauphOChEC,MEOH1OB0/1). The
g,

0.287 mmol s) is suspended i n anhydrous 20 :

soflil NetdupkEQuermy ARIi{sdIVEd in GREET, ArtEWasBédRERNALE, ardaturated
the resulting suspension is added with im dazole

NH&I198Belaqiedtd PhEdeS)s eXtgctetxiith HTISI2 X ad m). Fhe organic
m nutes, subsequently triethylsilyl chloride (TES-Cl)

phded HeNbomBinka AW®|drled svél NRPS,, filleteli dnd fedhboM@sted under
by addition of 4-dinethylam no pyridine (DVAP) (0.040

vaBuOm28fereBYIbtainindf ther déidirdd, plddact @res3 gn 0 et HinfolkPas a pale
evapor at ed under vacuum (TLC control WD 2008/ 011994

yel6l/defd007/ 006243 9 of the conpl ete di sappearance of
t he reagent, eluent CH2CI 2/ MeOH = 30/1). The solid is
subspOuRR (ODCRAUES MNEMS IBBTCHE.AIE AN-NRBRS! (4 1, Y2G8 .4 Hz,
and saturated NH4CI. The aqueous phase is extracted

ArW .62 G2 20 €3 . X HED AM,)7.8 (ke 18 gang.0 HAMapes6R(te 1H, J = 8.4 Hz,
conbi ned and dried over Na2SO4, filtered and

ArF.ON6entr At eH-19)dere75(dvacuns 16herHebM-1h1 8i29i (39 2HN@I-5), 5.25 (d,
desired product (0.133 g, 0.287 mmls) as a pale

1He) + ae.4sakj [d-173H2 DR .6 £DG| 2H, #HO09)Mi)3-6.98. (B 10H), D.84-0.71 (m,
Ar, H7), 825 (d, 1 H J =28.4Hz, A), 7.92 (d, 1

6 H). 13C NMRQCBECI;, A0D, MAZzB& 1¢1,7, 15,6, 352.53.161Hy ,14800.,145.9, 130.9,
7.65 (t, 1 H J =8.4Hz, A), 7.57 (s, 1H H 14),

130.671300. 128.4)4284, 4284). 12719)11869,294 .4s 7523,66:0.550.0. 33.2, 7.9,
5,25 (d, 10 1 H J = 16.4 Hz, H17), 2.00-1.84 (m 2H,

7.4449), 1.03-0.93 (m 12 H), 0.80-0.71 (m 6 H). 13C
NVR (CDCl 3, 100 MHz) 6 171.7, 157.6, 152.5, 151.5,
149 BEXANIPEEJ) - PROOTES-TRIO-chmitdthedin 128. 4, 128. 1,
128.0. 127.9, 118.9, 94.4, 75.3, 66.0. 50.0. 33.2,
7. 9,Camiptheginl 20ECANBLE.664 g, 2044TNHBe[FNi is- diaspved hreanhydrous
15 Canptot hecin 20-OTES (0.664 g, 1.44 mols), is

xytirnes 0 enl)i withnstirdng usndexyinerteath®Bpheie. wbulbsesuiently ngawesson’s
under inert atnosphere. Subsequently Lawesson's

reagenfethR) ( (RP23 ©0.152B nynols) Foaddrsl and ithe ehbtiondadeatest to 90°C.
reaction is heated to 90C.

The reaction mixture is reacted for 18 h at 90°C, monitoring by TLC the

disappearance of the reagent (Hexane/AcOEt = 1/1). The solvent is evaporated off
under vacuum and the residue is purified by flash chromatography (SiO;,
Hexane/AcOEt = 4/1 then 7/2), thereby obtaining the desired product (0.578 g, 1.21
mmol, 84%) as an intense yellow solid.

H NMR (CDCl3, 400 MHz) & 8.46 (s, 1H, Ar, H-7) 8.29 (d, 1H, J= 8.4 Hz,
Ar), 8.03 (s, 1H, H-14), 7.97 (d, 1H, J = 8.4 Hz, Ar), 7.86 (t, 1H, J = 21.8 Hz, Ar),
7.69 (t, 1H, J= 8.4 Hz, Ar), 6.15 (d, 1H, J= 16.9 Hz, H-17), 5.62 (d, 1H, J=21.0
Hz, H-5), 5.57 (d, 1H, J= 21.0 Hz, H-5), 5.34 (d, 1H, J = 16.9 Hz, H-17), 1.94 (d,
1H, J=7.6 Hz, H-19), 1.90 (d, 1H, J=7.6 Hz, H-19), 1.05-0.91 (m, 12 H), 0.82-0.71

(m, 6 H). ¥*C NMR (CDCls, 100 MHz) 6 172.3, 171.5, 151.9, 149.1, 148.3, 147.2,
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The reaction mxture is reacted for 18 h at 90C,
nmonitoring by TLC the disappearance of the reagent

W@ RganpACOEt = 1/1). The solvent is evapor at BAT/8PI002006243
under vacuum and the residueqhs purified by flash
chromat ogr aphy (Si 02, Hexane/AcOEt = 4/1 then 7/2),

13td?§r?§%2°%6'd“'{% ] h?2§'§5'1&8% pfés?g?‘ 2é.§ﬁ§%§3k7c%%2és.8, 56.3,

% "as’'an I'ntense’yell

46 | H A, H7 829dIHJ—84
3%)'07%)2 %81?03 (gs 1 H H14), 7)97 (d, (1 H J =

TZ H E%SAMP;ESI@I -(It-"relgga)rﬁl%n] EETﬂgy @aﬁ?ﬁfct@c)m {16[%8 66769 ( t

H' 17 103% frﬁe g)ﬁn{bléot%im(\zj(oolﬁdz ’gJ H053)1‘Iél E&J’Is()H:lsl%g fs'Eolved in
n}!ygflq_ésd THFllg(;_lO #%5%6@9?%”"@ }%)dHS %nggsg%o%plﬂér?‘] s:ubsequently
Etﬁg?%?%d}g%sﬁ%g? o 2M8Z b Bonds, e et b 6%34@'””3 s
re%gtg%gfgr §8 ﬁ%toroggw gélq%éagﬁgogn%gltag%ﬁg T{?Sh%ﬂ df%gépe’)arance of the
BN bR R el R A g My o
re%%a:@' iSSRlryied dma;ma%%ﬂa&& FW/'"%S((?;O HExhnWAdD S £ QH fHen 1/1),

er inert atnosphere sequently Et 3N93HF (0. 140
thg}ebyoo&%ﬁw méheéﬁecﬂbm (dhabed o 3 enmeRdR N as an intense

m xture 1s reacted for 48 h at room tenperature,
yéTl'%W $8igi ng by TLC the di sappearance of the reagent
(Hexane/ AcCEt = 1/1). The solvent is evaporated off

undeiy NWK’@D@W@@EMH'_ES@&'@ é51HPUAr‘ fH-g§l dy7fhash, = 8.4 Hz,
chr omat ogr aphy Si 02 xane/ cGEt 2/1"then '1/1). 10

Aﬁ)hsr@b%ng M- F . dhed dfg] peds. nr@ﬂu&ﬂ) f@6ﬁ121|g, J& @OE Hz, Ar),

as an intense yellow solid. 1

74’@Qt l\/hll)./6 $44%, (n5), 6.k (& 1HHUB) 16.8. 17 mdv)lflszJ(a 8H4J 21.0
Ar), 8.13 (s, 1 H H14), 7.97 (d, 1 H J = 8.

HirIZH 5‘)rb 587(BaH tu =21t HZ, H2)1583T|(d ™) J = V6. @(Hz(tH 11) 3.80 (s,
H, = 8.4 Hz, Ar), 6.25 (d, 1 H J =16.9 Hz, H17),

119, @m)(d 901(q2H] H-18%,. D03t HE H, B 5)7.2 A M), '3 NMRICBCI3, 100
21.0 Hz, H5), 5.37 (d, 1 H J = 16.9 Hz, H17), 3.80

MHz) & 735, )6, 15198, 140.12H18.H 149.5, 1308, (80.8318D.5) 129.9, 128.3
7.2 Hz, Me). 13C NWMR (CDCI 3, 100 MHz) 6 173.5, 172.6,

(2164,.128.2,42810. 110483,772.3460.23, 56.3032,0. ¥34). 8, 130. 5,
129.9, 128.3

EXAMPLE IV - 20-OTES SN-38

SN-38 (0.100 g, 0.255 mmols) 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 triethylsilyl 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 R, the reaction mixture is evaporated under vacuum, monitéring by
TLC (CH2Cl2/MeOH = 10/1) the complete disappearance of the reagent. The solid is
subsequently redissolved in CH.Cl, and washed with H20 and saturated NH4Cl. The

aqueous phase is extracted with CH.Cl; (2 X 10 mL). The organic phases are
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(2 ©, 128.2, 128.0. 104.3, 72.3, 69.2, 56.3, 32.0.
7.8. EXAMPLE IV - 20-OTES SN-38 20 SN-38 (0.100 g,
w@2@88119%0| s) i s suspended i n anhydrous PCT/EP2007/006243

di met hyl formami de (5 nL), undér inert atnosphere and
the resulting suspension is added with imdazole

cOMbHEd ghd driéd oteoNa)SO. T iterddxdnd €oricentratdd @sddroractm, thereby
m nutes, subsequently triethylsilyl chloride

obiEESn§lthe deSirdd product {0.921 GNOI2D rimotlrgapess atpas gellow solid.
foll owed by addition of 4-dinethylam no pyridine
( DVAR) NMRQBDGs, 40028BizR6 onp®lts)s, 1,081, 8A4hd, the /= 9.2 Hz, Ar,
reaction mxture is evaporated under vacuum

HAoR), 7088 (39 1By H-TLC 7(4LHdd, 2HYROE F21HY 1) = theHeoRpl Bt €.46 (d, 1H,
di sappearance of the reagent. The solid is

JUR e ertd)y 5r/ad(ds sitd, e 1606 QIzQQLW)aBCES/\@ﬁ, hed nEts. 5122, H-17),
and saturated NH4Cl. The aqueous phase Is extracted

583t (8, PH2E2), BD5(gl @HYL)= 7 Briez)on gemi @ 1Ahaes Hne) B2 (t, 3 H, J=
2008/ 011994 PCT/ EP2007/ 006243 11 conbi ned and dri ed

7dvidr, Map3083-0L.88 (rar ¢2 HHNo.7gomes i, atiexd W NRIR Y8D@WN100 MHz) &
t hereby obtaining the desired product (0.121 g, 0.240

172wl 1594001585, a 5pad, el 490 .| 108, B,014406, 14136 N\ .0 Cied .3, 1460, 122.8,
MHz) 6 9.26 (br s, 1H OH), 8.14 (d, 1H, J= 9.2 Hz, Ar,

11H.92)1056, 98.5,95.4, 65.9H19.8) 32.8, 29.2(d43,5,7.8),7.2,62.9. 2 Hz
J2 = 2.2 Hz, H11), 7.46 (d, 1 H 5J =2.2 Hz, H9),
5. 7T0EKAMBLHEHY J16-QBDbBM322040TE3 SNe388 (d, 1 H J =
16.5 Hz, H17), 5.23 (s, 2H, H5), 3.05 (q, 2H, J=
7.5 PRQTHS SN-3880.121 g,AR46+HdAdIs) is Bidsdlved n b, CHsCI/THF = 1:1
7.5 Hz, M), 0.98-0.88 (m 12 H), 0.77-0.68 (m 6 H).

(8L.3C) HvRydroDEINBxtut®© Ondléizinedt atthv2plerel bididazol#56.081 g, 1.20 mmols)

. 152.1, 149.0. 146.7, 144.6, 143.6, 131.9, 128.7,

is12dded themtg, follgwed o afté05.05 mdstes, M6 tert-babyI®imetBylSilyl chloride
32.9, 23.2, 13.5, 7.8, 7.2, 6.4. 10 EXAMPLE V -

(TR BB 02 04 40TES 0SAE B anmgs)OTES Bii43dimethylaming poridine (DMAP),
mols) is dissolved in a CH2ZCl2/THF = 1:1 (8 nl)

(OB dF SudGrimmalsy. dviger18 rertheateastiphemixturienisderaperated under
(0.081 g, 1.20 nmol s i s added thereto foll owed, _

vaguuar, Toniteringt ke, Ty (Hexaneio@Edi el Hy| el disaphearange of the
(TBDM5-Cl), (0.144 ng, 0.957 mmols), then b

reag@nhetiteysalid insupyeaurniy regispelyed is CHaChzamdyjwasizerbwith H20 and
mols). After 18 h, the reaction mxture i s evaporated

satHErted NGluRhe raHeews Phapeply ertractadewidin &HREGE2 % 10/ m)-) and the
t he di sappearance of the reagent. The solid is

OGP BRSRS Frereinkissdvdied avertbiaSOq titeirdard caneentrated under

and .
vacuum. The residue is purified by flash chromatography (SiO., Hexane/AcOEt =

1/1), thereby obtaining the desired product (0.127 g, 0.205 mmol, 85%) as a pale
yellow solid.

'H NMR (CDCls, 400 MHz) & 8.14 (d, 1H, J= 8.8 Hz, Ar, H-12), 7.49 (s, 1H,
H-14), 7.40 (d, 1H, J= 2.2 Hz, H-9), 7.38 (dd, 1H, J; = 8.8 Hz J, = 2.5 Hz, H-11),
5.67 (d, 1H, J= 16.5Hz, 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 (CDC|3,

100 MHz) & 171.9, 157.7, 155.1, 151.5, 150.1, 146.8, 145.6, 143.5, 132.2, 128.2,
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saturated NH4AClI. The aqueous phase is extracted with

CH2CI 2 (2 X 10 nL) and the organic phases are
w@eowbionwed dried over Na2SO4, filtered and coneE€NEPBEDEW6243

under 20 vacuum The resi due}%\ purified by flash

chr omat ogr aphy (Si 02, Hexane/ AcOEt = 1/1), thereby

I8 AL 0 LR Ui B4 T 37,7
7%@)144 §d401(5| iH AT HzAlr H-H-912)7 284?dés 1ll—|, Hh,

&WP&&% “gdzBnifs - QTE?SBTE&%EE "Wi7), .23

ﬁ{"lag) @og@or}l’s (zfjp QI%E'iig 1é7HgHzr%/%9§ i\%ﬁ)ﬁs)sfs (cﬂ“gsolved in
angg%o%sogggf{ﬁﬂ(e( @ﬁli\/ tlﬁ) ?88 dgpi’%ﬂ n{%?hgrgogéﬁiequently
La%%%a%ii%%a%c%”@p%o%%s%g#?’ﬁ‘na%e?sg%di%%%% fgregeton i
nobiil & o PE: Fig (BadiordfindlyedriaeiBid 27 aPyg dlon Mhidb by TLC

(H%Qirggﬁéojélf' L02$|1\5' t?h%I s o;?p?ea]rgncgr WnréQ%QEE%é goi’v%?nt %6evaporated

nmols) i's rous xyl ene

offmu}\dé\{‘ WQpé&Néh&‘QhH”f%%qde?g{&y@hg{?ﬁy‘%gh %Pﬁ%@#@ﬁbw (SiOo,

awesson I eagent

He@gq@mc‘@g 1 BEy ) Gy ‘Fé%)ﬁ?bﬂfgnin&ﬁ?é ggséFé?inérQGUM {Oe %acb iogﬁ mmol,

mxture is reacted Itor

32@/?%@,3@/&@,@ y&ilc 4dlid he di sappearance of the reagent.

e solvent 1S evaporated off under vacuum and the

reS“qLI@I\ARdEdD’(‘EIEfJ,(RﬂN@%)fd &3k @hi QM09 baphyal H- @2) 7145 (s, 1H,
Hexane/ AcOEt = 5/1 t her eby ‘obt ai ni ng the desired

- 01194 2 [ s
AR 401819 5 .00 Tl A B . v

6116=(d3 194 HL 1#«1 HfFH-Z)n 5.586d (M, JL *zloonlH)s 354)3«1%% Y¥=20.0
Hz, H9), 7.41 (dd, 1 H,

2. 1 8. J =
Hz<t-f35)'|253 @4)2%.6 thsﬁasmy 3‘F8@q,721=| ldh:{té%)&g%%@m J=

74‘|H I=H59,15¢1 iH, J3=T'|6H]Z=M 61505 9 HY: 1.03-0.821f, (19.H), 0.81-
< _)76|3—(|z3 191(q, é) @Z#,ngk 1.)

0. Xz (m3 6H),Je.31. (@ lgziH).MeL, NMFO@CD% q0b)MHZ) B3t 1R.921¢M5, 155.4,
12 H, 0.81- 0.72 (m 6 H), 0.31 (s, 6 H. 13C NWR

140@0DAI43, 3, 1T AHA5. B, 14261132.41129.91928 4, 126.5, 126.2, 110.5, 104.1,
75.0. 68.8, 55.8, 33.5, 25.7, 23.2, 18.4, 13.9, 7.8, 7.2, 6.5, -4.3.

EXAMPLE VIl - 20-OTES ThioSN-38

10-OTBDMS 20-OTES ThioSN-38 (0.042 g, 0.066 mmols) is dissolved in
anhydrous THF (4 mL) with stirring under inert atmosphere, subsequently
Et3Ne3HF (0.013 mL, 0.080 mmols) is dropped therein. The reaction mixture is
reacted for 3 h at room temperature, monitoring by TLC the disappearance of the
reagent (Hexane/AcOEt = 2/1). The solvent is evaporated off under vacuum and the
residue is purified by flash chromatography (SiO2, Hexane/AcOEt = 2/1 then 1/1),
thereby obtaining the desired product (0.034 g, 0.065 mmol, 99%) as an intense

yellow solid.
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149. 4, 149.3, 147.4, 145.7, 143.6, 132.4, 129.9,

128.5, 126.5, 126.2, 110.5, 104.1, 75.0. 68.8, 55.8,
w@2008/012% 7, 23.2, 18.4, 13.9, 7.8, 7.2, 6.5, PAI/BP2080006243

EXAMPLE VI - 20-OTES Thi oSN138 10- OTBDVMS 20- OTES

Thi oSN-38 (0.042 g, 0.066 mmls) is dissolved in

anhyqly RUAR TEBCi4 40b)MMES & 8519 (d, i1MD under HzNAF tH- 12) 7.96 (s, 1H,
at nospher e, subsequently Et 3NSHF (0. 013 nm., 0.080

HIY! 3la4l @adrppPRed § Ba4£LN= JTHGHZ, ¢R64 1Y), NaBi(AL WHEJI=S2.6 Hz, H-9),
reacted for 3 'h at roomtenperature, nonitoring by TLC

t1h<iddhﬁa9|&eﬂ7f aneL i 71, o 2bborrcage oH) Bempe/1A; OBt 19.7 Hz, H-5),
. The solvent is evaporated off ‘under vacuum and

5.t4b d, fAS AUy FHAOWB] ixd3 by, fhash 160y eraHOOrABMG (q, 2H, J=7.8
_6( Hexane/ Ac Okt 5 2/ 1@t{hen 1/1), thereb )y (@

QPH%FWQN he-desiHLH-poRdues (1 8:1934=T.9 HA GBe)I0d3-0.92 (m, 12
as an intense yellow solid. WO 2008/ 011994

HF‘Er éERQﬁ@ZhO%@@SCNMWCP@@(C@&Wz)@@?@lﬂzma& 1855.6, 149.1,
, H12),77.96 (s, 1H H 14),

119 641@'@ 115*:! 1\11th 285 Hr30lg. 28761087, hi2114) 108. 5131042 75.1,
(d HZ, H9), 6.16 (d, 1 H, = 17.1 Hz,
8*9135,8 @30522(3*31 153717|71,7Q-|)645 55 (d, 1 H J = 19.7

Hz, H5), 549 (d, 1 H J =19.7 Hz, H5), 5.33 (d, 1

H, JEXAMPLE Ml - FhioSN-33 dBN(81563H, J=7.85 Hz) ,

1.91 (q, 2H, J=7.6 Hz, H19), 1.39 (t, 3 H J=7.9

Hz, MpoTES &3:&@%8((01031129 D65 thrBdtsPis’diséoived itfanhidGus THF
NI\/R (CDCl 3, 100 MHz) 6 172.0. 171.7, 155.6, 149.1,
(4LAf.) QwitH 41irrthg LAGer2inettda@tmbosphdib, Ssubtdquéntlyl BBBN'e 3HF (0.025 mL,
126.7, 122.4, 105.5, 104.2, 75.1, 68.9, 55.8, 33.5,
02301mmbks)is dfepped/théreif. Zhe EHShEMMre is réhcte@NoB80 h at room
(1 DN 6156) 10 20- OTES Thi oSN-38 (0.034 g, 0.065 mmol s)
tenspatatise) meditdbrabn YCabe disdppedranot of the telagent (Hexage/AcOEt =
under inert atnosphere, subsequently Et3N3HF (0.025

~ 1tl), The.sbh@nttislevaposateld mifpenddrheaceium amtdethe aasiduenis purified by

m xture is reacted for 40 h at room tenperature,
flaginchamiatggtaphyLSiDh eHexaaphe@E aRcE3pfthetabyr eltgaving the desired
(Hexane/ AcCEt = 1/1). The solvent is evaporated off
prnidet (06261 gnDatd mel,r%Shdasean sintpusé fekaiv bylid.5 f | ash
chromat ogr aphy (Si 2, Hexane/ AcCEt = 1/3), thereby
obt aihthMRt(fiéle%MiOQd\/al) ORu23 (Ifros, 0D, @H)08@®4(dmﬂr| J=9.2 Hz,
98% as an intense yellow solid. 1H NVR ( THF-d8, 400
ANHAY125, B.8BAs( BH, $1-14417.4Hd, ©1.06=(248 HarH-9% D38 (8, 1H, /1 = 9.2
Hz J, = 2.8 Hz, H-11), 6.08 (d, 1H, J= 17.2 Hz, H-17), 5.67 (br s, 1H, OH), 5.50 (s,
2H, H-5), 5.33 (d, 1H, J= 16.8 Hz, H-17), 3.22 (q, 2H, J=7.8 Hz), 1.90 (q, 2H, J=
7.6 Hz, H-19), 1.42 (t, 3H, J=7.6 Hz, Me), 0.97 (t, 3 H, J=7.6 Hz, Me). 13C NMR
(THF-ds, 100 MHz) & 173.0. 172.1, 157.5, 149.6, 149.2, 146.1, 145.0. 142.6, 132.3,
130.1, 128.9, 127.6, 122.3, 104.9, 102.3, 72.3, 68.5, 55.8, 31.7, 22.7, 13.1, 7.3.
EXAMPLE IX - 20-OTES Topotecan
Topotecan (0.100 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



10

15

20

25

Ar, H12), 7.88 (s, 1H, H14), 7.41 (d, 1H, J= 2.8 Hz,
H9), 7.38 (dd, 11-1, J1 = 9.2 Hz J2 = 2.8 Hz, H 11),
W@2®8/0(19941 H J = 17.2 Hz, H-17) 5.67 (br s,Pdr/EP2007/006243
, 5.50 (s, 20 2H, H-5) 3 (d, 1 H J=16.8 FE

k+17) 3.22 (q, 2H, J = 7.8 Qs 1. 90 (g, 2H, J =

i iedaf bl Bebblipe il s oz

c% %Af?ei%ggf& tr}igega |0?1ﬁ|)}&16r ]rslg\éélpf g‘%g A.R@ie?’ %(é@%m monitoring by
r38 @reEioopl Ty dind safpe shinbanne SALBHRl e oiar
AR R FRENg—
pﬁlgéje% &ti&té({%ﬂﬂZ@Hﬁg (9f8§}> ngl'r_]) ]Th]e ?has]a—steqre combined and

ure 1SS tes, sub

P AP o IR —
déadécre;%'%ﬁuﬁp{'n nopgr | JnHD%&PP) as( B p@&n@yellodv i%lgj
under vacuESbC?zwq l—hzﬁ 6r%%§t(ﬂﬁ%12%—ééﬁ% kﬁbﬂ'&'alpp%)a%e& (d, 1H,

ARG PRI L ol .
atwﬁgwﬁﬁn{ tfiﬁgq@pcyis@g;olt@s}s 1'7;535669‘%15?43-‘@&%‘71 (s, 2

organi ¢ phases c
f,i t
HE 288 (©'6, 2er o7 et fOSH NG SRR HAAGS 77.0.68 (m. 6
? 138. MRk g@@bta 0935 & 1pale 1359'd Q‘%GS@'1sé1l%d“yR1468 144.3,

CDCl 3, 400 MHz) 6 9.65 (br s, 8.26 (s,
iﬂh?&?]rls%lﬂzdd 1é7b' 12§o—1%9995'81212) 1“98 !5*715?)1 6?; 93%1(13' 5010 431,
389, 7,610 d gy J = 6.5 Hz, H17), 5. 25 (d 1 H J =
165 Mz, 'H 17), 5.20 (s, 2H, H5), 4.71 (s, 2 H, 2.81
(s, EHAWLP@)( io-QYTéDﬁlk é@th%ﬂsT éfbkan0- 98-0.88 (m

12 H), 0.77-0.68 (m (CDCI 3, 100 MHz) 6

172. 39-cHEs %péﬁ'&aﬁ (014522) c} 0. ié@ nﬁnmlﬁs@ i€ diskofcd, m £ CHClo/THF
134.3, 131.2 129.9, 127.9, 123.0. 118’9, 110.1, 98.5,

=721 4nhQ8rds r’ﬁi’ktdre (30mP) ufiderlinert32ntbsphefs. Iﬁné’azo@e ’60 0¥6 g, 1,12
EXAMPLE X - 10- OTBDMs 20- OTES TOpOt ecan 20-COTES

mhegs) &€ Jddeq. - follbwed, &ifterH OMRRIUSEs, | 5y dégLdty@ihdtAyIBilyl chloride
CH2CI 2/ THF = 1:1 anhydr ous m xture (8 nL) under 1Inert
(FBDMSPOBS @.135 iR 20896 (imEI€R then by U2dimethylamino 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 CHCI; and H>O and saturated
NH.CI, the aqueous phase is extracted with CHCI3 (2 X 15 mL). The organic phases
are combined and dried over Na;SO,, 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) & 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, J=



10

15

20

25

mol s) is added foll owed, after 10' m nutes, by
tert-butyldimethylsilyl chloride (TBDM5-Cl), (0.135

wWorgnos01®%6 mmol s), then by 4-di met hyl am no pyrPdi/AR2007/006243
(DMAP), 20 (0.027 g 0.224 m¥ls). After 21 h, the
reaction mxture i s evaporated under vacuum

1618 PRizt ¢1-1 7Y 5032 4,01 K Heane/sAagEH-7) 16 4P (sheH, H- 5) 4.71 (s, 2 H),
di sappearance of the reagent. The solid is

2.81Ubs eglentNy), red7-asel yrad 2HD HoHGY, 31 .andsHE Bi)arndos- o 88 (m, 12 H),
saturated NH#4Cl, the aqueous phase is extracted with

0.73H0163 (7, 6XHY.D. Bb)(s 6THE. 1oC (MR GCPITAS @90 MIHE) Sanbimad7.7, 155.1,
and dried over Na2S™, filtered and concentrated under

1548 u§D.0. T1u6.8514 431 dee.3, s13pwr 199 .ed 10y . 1123M0. 118.9, 110.1, 98.5,
chromat ogr aphy (Si 02, Hexane/ AcOEt = 1/1), thereby
7500t6%5.9 5101 L S@ odagior ad proamicts.4,07.816.296.40 -4.80 mol ,
80% as a pale yellow solid. 1H NVR (CDClI3, 400 MHz)
6 8EXANIPLE X, - 10-OTHDMS B-OFESIThibroplste€a8 Hz, Ar,
H12), 7.81 (d, 1H, J= 8.8 Hz, Ar, H11), 7.59 (s, 1H,
H 14p,0BBOKIS( do-AHES JrophecaR08/1051894.179 mmmols) is dissolved in
PCT/ EP2007/ 006243 15 16.5 Hz, H17), 5.22 (d, 1 H, J
anRydrbud X¥end+®7)mL)Swith (sHeringH, urided) ined. dlmosphere HSubsequently
2.81 (s, 6H 2 Me), 1.97-1.81 (m 2H, H19), 1.04 (s,
La@ebBon'OrédPeht BR)( (0.0682g,H).161 thnlols)is&idetand th® redttid is heated
(s, 6 H. 13C NWR (CDCI 3, 100 MHz) 6 171.7, 157.7,
to 1gBC1, Thel pdachion 1iniktéle &4 teddtedldet. 33 H3at. 80°Cl3hoditoring by TLC
129.9, 127.9, 123.0. 118.9, 110.1, 98.5, 5 75.4;
(HéXarfe/AGQEtls 2H( tie dié3pSeardatedof tBS réagehB . The sbivint & éaporated off
6.4, -4.3. EXAMPLE Xl - 10- OTBDM5S 20- OTES
undiéi ovabopot earah the- CHBMMS BO-pUMES] Tbpoflestancromaiagraphy (SiO.,
0.179 mmmols) is dissolved in anhydrous xylene (6 nli)
Hexbh&/AsOEt = B, thedeby obtainingatheodesdired eproGudis@P4@ng §.072 mmol,
Lawesson's reagent (LR), (0.065 g, 0.161 mmols) is
40&dscaraintensbgelimacsolidon i s heated 10 to 90C. The
reaction mxture is reacted for 23 h at 90C,
moni'HAMMR(GIYCITL 400 (VHidz)an 8/3&c(SEH H- Az/ |y 7)t IBel7 (d, 1H, J = 8.8 Hz,
di sappearance of the reagent. The solvent is
Aretiapdr dt ¥ (ffH, Hirdder 7. 8adduttarids 8HeHzedr ddel 1)s6.16 (d, 1H, J =
purified by flash chromat ography éSl 02, Hexane/ AcOEt
16:5 Bzl H-1HhEr20id, dbt af TR HaeHdas H@ddpﬂbddﬁ 2’( 0.tz H-5), 5.33
g, 0.072 mmol, 40% as an intense yellow solid. 15 1H
(dNNRR (eD@ BHzabo1 MH4)7 3(sg248, 281 (s, AnMe)HJ@Z (qs2h_17J 7.6 Hz,
(d, H J =88 H, A, H12 796(3 3}
H- 7935 %l (s, H), 0398:0@38("Hz12 W} 0. -91@8 (5. 618), (Q3|30 18 H? H) '3C NMR
H17), 5.52 (d H 21.0 Hz, 4) 48
(Cp@:la 110|q Mbiz):6217235|_&71 ﬁ; 5§5 1513%,9 149.4, 147.2, 144.3, 134 3, 132.1

129.9, 127.9, 126.5, 123.0. 110.1, 104.2, 75.4, 67.9, 55.1, 50.0. 43.9, 32.9, 25.6,
18.3,7.8,7.2, 6.4, -4.3.

EXAMPLE XII - 20-OTES Thio-Topotecan

10-OTBDMS 20-OTES Thio-Topotecan (0.047 g, 0.072 mmols) is dissolved
in anhydrous THF (4 mL) with stirring under inert atmosphere, subsequently
Et3Ne3HF (0.014 mL, 0.086 mmols) is dropped therein. The reaction mixture is
reacted for 4 h at room temperature, monitoring by TLC the disappearance of the

reagent (Hexane/AcOEt = 2/1). The solvent is evaporated off under vacuum and the
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(d, 1 H J=16.5 Hz, H17), 4.73 (s, 2 H), 2.81 (s,

6H, 2 M), 1.92 (q, 2H, J=7.6 Hz, H19), 1.04 (s, 9
wWo200801984 0. 88 (m 12 H), 0.77-0.68 (m 6 H), BCBOP87/006243

6 H. 13C NWR 20 (CDCI 3, 100 4dHz) 6 172.5, 171.5,

155.1, 149.9, 149.4, 147.2, 144.3, 134.3, 132.1

egsg&egrss%l%Y %}@Qs@&h%&tgg?"&@l@ %}% %negﬁcszEG?/? then 1/1),
ooty SRRy RS 5 FOROALA SoFE5n rvns

' Med 25 in anhydrous THE (4 nlL) with stlrrlng
é:"r?g\zgd)lynert at mosphere, subsequently Et3N 3HF (0.014

REPR TERIS), t4§§ Q\HQPgeﬂstSr SN ar, RS 7); 839 {adOQH J= 8.8 Hz,

t
mxture IS reac roomten'p tatur

L t
TR I AT LR g e -

16184%2, WATYLT2 6*r§hﬁ-|‘&|5%oﬁég%1ﬁ$4ﬁ%/c?ﬁ%o é)‘()gﬁge“éj 1H, J=

ue 1s urlfled b chromat ogr ap

2*@@?2@%@%&0 5 (21H tﬁe%lé%) Oﬂh%ﬁ?ﬁé%%%f&% %H, 2 me),

desir (0.°039 ¢,
.'(ggf(%nfzﬁ, .)”3"7[@‘“25@" 6 &9#0%@@&@@7@&%@% ;ﬁi)?’fbc NMR

(c’ﬂbé gqo%n@gz)(é‘wé'd 1'7H]54)15571 8@19(@ 144 1’E7.§- ?4.% 16&:3, 132.1

1@”% 157521%15 41*3 oJ'r?ti101d)i¥2 Vsi) 67@ 48 1(@0 01'13 23 .9,7.8,7.2

6_@ 2H),281(s 6H 2l\/|9) 192(q 2H J:72
Hz, H19), 0.98-0.88 (m 12 H), 0.77-0.68 (m 6 H).

13C ANRMALEDREB. ThidTdbBecAn kINB18bY1. 5, 155. 1,
149.9, 149.4, 147.2, 144.3, 134.3, 132.1 10 129.9,

127. ﬂaloh'?eﬁ)o'ﬁecallz%fbH 1§(QO]TE8186 O%9E§<A0%716ﬁ1rﬁelsﬁ5s bissolved in
50.0. 43.9, 32.9, 7.8

anHyideo U POHEC 8 l61LP|\l/vﬁﬂ89t.)rrfﬁbl emiepoinerantrh8shéré0- Sidsequently
(0.039 g, 0.071 nmols) is dissolved in anhydrous THE

E{3NoBH)F (0.0D6 ShLs 01183 mATiRs) isn@idppati NAERINE! The reaction mixture is
subsequently 15 Et 3N3HF (0.026 ni, 0.163 mmols) is

redctepipied 40iteatidom Témperatat| aonibrhy by TLC HRA6isafpédarance of the
40 h at roomtenperature, nonitoring by TLC the

redigsap(Hsaanrec it £ ). Tieagenent(ibeyaperafed bl urdér vacuum and the
The solvent is evaporated off under vacuum and the

residue is purified by flash chromatography (SiO;, Hexane/AcOEt = 1/3), thereby
obtaining the desired product (0.030 g, 0.069 mmol, 98%) as an intense yellow
solid.

'H NMR (CDCls, 400 MHz) 5 8.36 (s, 1H, Ar, H-7), 8.17 (d, 1H, J = 8.8 Hz,
Ar, H-12), 7.96 (s, 1H, H-14), 7.85 (d, 1H, J = 8.8 Hz, Ar, H-11), 6.16 (d, 1H, J=
16.5 Hz, H-17), 6.02 (br s, 1H, OH), 5.52 (d, 1H, J=21.0 Hz, H-5), 5.48 (d, 1H, J=
21.0 Hz, H-5), 5.33 (d, 1H, J= 16.5 Hz, H-17), 4.73 (s, 2 H), 3.84 (br s, 1H, OH),
2.81 (s, 6H, 2 Me), 1.92 (q, 2H, J= 7.6, Hz H-19), 1.03 (t, 3 H, J=7.6 Hz, Me). 13C
NMR (CDCl;3, 100 MHz) & 172.5, 171.5, 155.1, 149.9, 149.4, 147.2: 144.3, 134.3,
132.1 129.9, 127.9, 126.5, 123.0. 110.1, 104.2, 72.4, 67.9, 55.1, 50.0. 43.9, 32.9,

7.8.
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residue is purified by flash chromatography (Si 02,
Hexane/ AcOEt = 1/3), thereby obtaining the desired
w@emdoco{ 0. 030 g, 0.069 mmol, 98% as an i nt ePSEEP2007/006243
yel low 20 solid. 1H NVR (CO& 3, 400 Mz) 6 8.36 (s, 1
H A, H7), 817 (d, 1H J= 8.8 Hz, Ar, H12), 7.96
(s, EXAMPEE MV, - Frepardtibn 4f-R20-OTES SOHWdrﬂycai'hdtﬂathecin
6.16 (d, 1H J= 16.5 Hz, H 17), 6.02 (br s, 1 H, :
5. 520{Hlydréxydandptathatir0(01£00 & ®.275 mm8Is ¢ suspdndéd-m anhydrous
21.0 Hz, H5), 5.33 (d, 1 H J =16.5 Hz, H17), 4.73
dinbsthyRodhamidie84 roby, uhdet ifdrt &njospRbre?add tHesrestiingZsudpension is
1.92 (q, 2H, J=7.6, Hz H19), 1.03 (t, 3 H J=7.6
adtigd wiik) imida#ole NVB26 @CL. 31 mhils)Viine rhixfud2.is stidréd.for 10' minutes,
155.1, 149.9, 149.4, 147.2, 144.3, 134.3, 132.1
subgehunti} AriethylsiBb chlorii23(TES-C10.(0,4600/A12,2,72. Amols). i8, dropped
55.1, 50.0. 43.9, 32.9, 7.8. WO 2008/011994
thePEiH, FRRODSH 69 GRIRIon13f EXANVEIhIa%hiNo -pyFidea(VAGY) (05068 g, 0.550
20- OTES 10- hydr oxycanpt ot heci n  10- Hydr oxycanpt ot heci n
mrHOls L 0fFtey, 240h 2R reatiba )miikurs s peapdesteid ruraieh yd cowra, monitoring by
di met hyl formam de (5 nlL), under inert atnosphere and
TLCh@ercamplétierdis spaaeasieost the reaghhe CHLC I/ MaedDHaz20/d). The solid is
(0.225 g, 3.31 mmols). The mxture is stirred for 10
subseyuesly rédissdised ire@H,L @, tandatdsplediwith Hab badisdeurated NH4CI. The
(TES-Cl), (0.460 nL, 2,75 mol s) is dropped therein,
aqlieb o \whdsb)is axidiidcterh with @HACEe@hXI #drimlo). phhe drgemic phases are
(DVAP) (0.068 g, 0.550 nmols). After 24 h the
combirdd, adrietd rvenr NapSOegVvilferedtad oockantradediwmder vacuum, thereby
nonitoring by TLC the conpl ete di sappearance of the
obtaisiggrihe dEsPEN RfdvROH(C=120/01).25Phemob| 94%4) 8s a pale yellow solid.
subsequent|ly redissolved in CH2CI 2 and washed with H20
and ' NMRACEC INHATH .CORRD, MOdWHEbﬁéi PhésdH, Arekk-7adt@d(d, 1H,
with CH2Cl2 (2 X 10 nL). The organi c phases are
J = OndHzedyr) df-Pedsollr HNEDSORY (dd, tldt.ed afR tHandehtd4htad H-11),
under vacuum thereby obtaining the desired product
7. ‘(‘O(dLZLH ¢/ = @.2H5g, Dl 5.6ubd 14k S ﬁ)@tl4é‘*§'é1*-l18\)v %am(dl 1HH/ = 16.4
SCDCIS+5%CD30) 400 MHz) 810%
HZHHf)I ).&.08 (§d2H1HHS) 1397:19ﬁ12(m122HAH)19)7 5@ 9@8 ([T\H‘Z H), 0.76-
14), 7.39 (dd
0. qss(m ﬁlHe ‘301NM|'\SJ:(:C@Cis st%ﬁ:@gODw@@ Maz) 9 H’Z § 15884 156.7

15954, 14550, 146,67 144 811300, T2 811280, "Goc. 123 {47.82208.8, 98.1,

76- 0.68 6 . 13C NWMR (CDCI 3 5% CD3CD,
75 RL50.8 458, 9.0, 7ok B3. 106, 7 '

EXAMPLE XV - 10-OTBDMS-20-OTES Camptothecin

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

- CH2Cl/THF = 1:1 anhydrous mixture (4 mL) and under inert atmosphere. Imidazole

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

washed with H,O and saturated NH4Cl, the aqueous phase is extracted with CH.Cl>
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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.
W@2008/011994%, 7.1, 6.3. 20 EXAVPLE XV - 10- OTBDMZ=ROPIOVER6243

Canpt ot heci n  10- Hydr oxy- 20-{§ ES- Canpt ot heci n (0. 105

g, 0.219 mmols) is dissolved ina CH2C2/THF = 1:1

(2?@” g@g?‘sT ﬁ% é?%%rﬁc &%a% f%] %o Ids,icgffréi; %@%rgﬁﬁégmtg{j iltered and
coﬂ&%ﬁt?a%g F%%&%r?bﬁzé Ferfgdtfé%ﬁuﬁiﬁ%%%% |cmornatog{)aphy (SiO2,
c.éﬁoﬂk@é?x t g‘t ﬂoéqr{h% & 8§ta rPP@ﬁ’ e (RBsF48 p%d&t%%%? g, 0.197

e react m xture I's evapor at ed

m@BPI%rO"/é DidwPLéig by TLC the conplete

aran e ot the reagent (G clohexane/ AcOEt =

1/ 3)1H JM?{ g%d:%hh%gn@%e&%%‘ @’ MRS ERYY &dis g HRCYZ 9.2 Hz,

and washe d saturated NHACI, the adqueous

Aprﬁf%pZBS&%Bgﬁﬁqi’Q”‘%%@?qﬁ Y2 0 11998 vz wr1) 722 0
1HRT P Q%Hk”ﬁgx) 69(@ Qe Nﬁezrﬁ% Hfh*r} erad angd H. 521 5.24 (d, 1H,

doncentrate er vacuum e residue is purlfl

s £ |
/T e ﬁ?ﬁgp?ﬁ%‘@e?ﬁ ISR 3’” ZH.

| | {3
oﬁ%ﬂgeg 8?4%1-@302%952 @?ja b‘M\nﬁﬁ wblsﬁoH'M(NgBﬁ(lﬁzf% 3157 7, 155.1,

1591 2 ’rézoe ’ﬁ‘;61"|’|4§)1 1?&1511 1(2%41125l)3Hr2"e4) 1(5639169“33 11;45 97.7,
75238662?_' 443*99333 152666 (1@317!91 72 6416453» Hz, H17), 5.25

, J ='16.5 Hz, H17),
1 9%ﬂAﬁ§LEnxvﬂH1obMM312@3)'f§s T%léibanipteﬂr%ﬁz (m
12 H), 0.78-0.69 (m 6 H), 0.29 (s, H. 13C NW\R

( CDAlp30 TBOM MD)OPES Carfiptolrebirl (0.350 910 5959 ﬂ-15ri|ol5). is dissolved in
150. 6, 146.1, 145.1, 131.4, 129.4, 129.3, 128.

anhyBrolis %#8né, (1b1LY, whif. stirrind Surkderbiett. a#ﬁo&:he’ié Bubsequently
25.6, 18.3, 7.9, 7.2, 6.4, -4.3. EXAMPLE XVI -

Lawés%ﬁf@l\/&a@@nOTEﬁ) T{”o 89Cay Pt a7 heeiodis)1 - edBEMENA0tHST &action is
Canmpt ot hecin (0.350 g, 0.589 nmols) is dissolved in

heitdy 6 90T XTHeer@clid® nitktureMs feastdd for Ng humd6rCj menitoring by TLC
at nosphere. Subsequently 15 Lawesson's reagent (LR,

thé&0dis@Ppehratcd lofnthd s¢agenta(iedharahd/AeOEea<ct1/0) The solvent is
heated to 90C. The reaction mxture is reacted for 18

evapar&bf offromddrordcagmbgnd e rédiduel isspymifest by flasibfchtdreatography
reagent (Ci cl ohexane/ AcOEt = 1/1). The solvent is

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

0.530 mmol, 90%) as an intense yellow solid.

'H NMR (CDCl3, 400 MHz) & 8.28 (s, 1H, Ar, H-7), 8.16 (d, 1H, J= 8.8 Hz,
Ar, H-12), 7.97 (s, 1H, H-14), 7.40 (dd, 1H, J1 = 9.2 Hz J; = 2.8 Hz, H-11), 7.26 (d,
1H, J= 2.8 Hz, H-9), 6.15 (d, 1H, J= 16.8 Hz, H-17), 6.58 (d, 1H, J= 20.0 Hz, H-5),
5.53 (d, 1H, J=20.0 Hz, H-5), 5.33 (d, 1H, J=16.8 Hz, H-17), 1.91 (q, 2H, J=7.4
Hz, H-19), 1.04 (s, 9 H), 1.02-0.92 (m, 12 H), 0.82-0.72 (m, 6 H), 0.30 (s, 6 H). 13C
NMR (CDCls, 100 MHz) & 172.1, 171.5, 155.5, 149.8, 148.6, 147.3, 145.3, 131.5;
130.1, 129.8, 129.1, 128.3, 127.0. 114.5, 104.0. 75.0. 68.8, 56.3, 33.5, 25.6, 18.3,

7.8,7.2,6.4,-43.
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evaporated of f under vacuum and the residue is
purified by flash chromat ography (Si02,

w@r@Bowsane/ AcCEt = 4/ 1), thereby obtaini ng tPEI/EP2007/006243

desired product (0.323 g, 20d90.530 nmmol, 90% as an
intense yellow solid. 1H NVR (CDCl 3, 400 MHz) 6 8.28

(s, EXAMPYE XWHIT) Prepatétidiiof %Jﬁgdrbxﬁ-ﬁ\ié-dimpto?ﬁecin (IDN 6181)
H12), 7.97 (s, 1 H H14), 7.40 (dd, 1 H J, =9.2'Hz
J2 #Rio&dﬂﬁtohkelsﬂﬁ, o.oABOs  2btbTES 30.%262’9,%9324 mmols) is
6.15 (d, 1H, J= 16.8 Hz, H17), 5.58 (d, 1H™J= 20.0
disBolvEd Sin  arhyerodsd, THF H&B ImE) 201t §rringF Phder- R8rt c.5*tm3>sphere,
H J =16.8 Hz, H17), 1.91 (q, 2H, J = 7.4 25 Hz,

, 2 . - 0. .
sl oo (i inEEs A 4 hom el T recin

mixtdrel is 1ichcted 1oP- 20 A48t Goodt 8e geﬂa‘wre:?’mjoﬁﬁoﬁng by TLC the
131.5, 130.1, 129.8, 129.1, 128.3, 127.0. 114.5]

di%Qﬁ';:)&araﬁée Bf tr@sre%geﬁﬁé(ﬁwlzC?rzaM@OI-?5-2@/1 Y18h8:solvenBis dvaporated off
6.4, -4.3. WD 2008/ 011994 PCT/EP2007/'006243 19

ur@NVWhEudR! bnd e PRERILECT Yurified bX flash chromatography (SiO.,
10- hydr oxy- Thi o- Canpt ot heci n (I DN 6181)

CHICRAEDRT D BEC kHenl Do/PT BlAdre O%ﬁﬁ%‘ﬁhé”%@sgw Graddct (0.189 g,
mmol s) is dissolved in anhydrous THF (8 nL) with

0.2D8 MiinBY 9s9sleds ameitbnsd POIRNNSSIRY.  subsequent |y Et 3N3HF
(0.670 nm., 4.19 mmols) 1s dropped therein. The

reactH NP (THKIdY 400 MHZ$&09.20 éﬁﬁé, ) BHRt 8PP 1H, Ar, H-7), 8.05
tenperature, nonitoring by TLC the 'di sappearance of
(dt hel, reagentz( &HAE112),MeBbl (5, P9/ H)14), T894Vt /i S 92 Hz L = 2.8
evaporated off under vacuum and the residue is
Hpui1f1) eTl2byd f 1 RS =chs MR HYY, ®Iw (d, IH) 2 = 1824 2HMPH5 70 (br s,
25/1 then 20/1), thereby obtaining the desired product
1H,00889%5.97 (s, 2H.98-5)19.B3 (@598, ds 818 HY en$H), Wedd @V2H, J = 7.6 Hz,
"solid. 10 1H NWVR (THF-d8, 400 MHz) b 9.20 (br s, 1H,
HaM), 0873F, § 44, AH,7.6rHz,HM&)., 3G NMR (THF-ds, HOOIMHAZP 5217420, 172.1,
Ar, H12), 7.89 (s, 1 H H14), 7.39 (dd, 1 H J, =
13748, H©O.32149.0. 846.Hiz 1441561 181.37.130.5( d 301, H29J7,=128.6 143.0. 108.9,
H9), 6.07 (d, 1 H J =17.2 Hz, H17), 5.70 (br s, 1
1032.3,03.3, 68.8,75.5, 32A, 713-5), 5.33 (d, 1 H, J = 16.8 Hz,
H17), 1.89 (g, 2H, J = 7.6 Hz, H19), 0.97 (t, 3 H,
J = BEXAMRLE X¥]I| - TBo-idyetécariFhytiochlofde )N G1803. 0.
172.1, 15 157.4, 149.7, 149.0. 146.1, 144.5, 131.3,
130. B)-Hydmxy; THioSLamptofieecty (0.A800g, ABR19MmmAIeR.iS8 dissolved in a
72.3, 68.5, 56.5, 31.7, 7.3. EXAMPLE XVIII -
mirhire- efcardtydoeus GHaChbdBISomLiand prapad0) (1.8 mL) with stirring under

inert atmosphere. Subsequently, bis(dimethylamino)methane (0.092 g, 0.905
mmols) is dropped therein. The reaction mixture is reacted for 4 h at room
temperafure, monitoring by TLC the disappearance of the reagent (CH2Cl,/MeOH =
25/1). After about 5 h, a mixture of 0.125 g of concentrated HCI in 1 ml of n-
propanol is added and the mixture is reacted for other 16 h. The product is filtered
and repeatedly washed with CH.Cl. and Et,O, thereby obtaining the desired product
(0.168 g, 0.370 mmol, 88%) as a red-orange solid.

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

9.06 (s, 1H, Ar, H-7), 8.21 (d, 1H, J= 8.8 Hz, Ar), 7.76 (s, 1H, H-14), 7.72 (d, 1H, J=
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10- Hydr oxy- Thi o- Canpt ot hecin (0.150 g, 0.421 mmls) is

dissolved in a mxture of anhydrous CH2CI 2 (3.5 nlL)
wopesHiypbpanol (1.8 nL) with stirring under 2BCT/EBI007/006243

at nosphere. Subsequently, bisgfgi met hyl am no) net hane

(0.092 g, 0.905 nnDIs) is dropped therein. The

Iraen-‘?\‘ftA N5 Bl (4 Uy ﬁ S {gS4 eﬂl{@'} o*kga'iHr9Q“le 4 Hz, H-17), 5.49 (s,

ture, noni or| ng | sappearance

Frhhgt °2990% K%Qr%(n‘%wncenf%%g rﬂ@{as %?C(Htaﬁftﬂde)az.sz (s, 3

rate
d t [ f 3
Hy Ak ﬁaq%é'@r 2 U?SL T8 H TRl RS (G HERET RS e, Midlete MR

(d\WS g‘%{)én%gcs gff—g Ei/%?mégsrg, “1'4%98 49 ddj‘%%ﬂzeqss 7, 130.6,

produ a red

1%(?3‘)%' ﬁ’%géHd(v“P/? 42!\/?016’@1 4@5’8%& @8%15751 éfﬁ '§_|é_39) 3‘1".2, 8.3.

g %E%M'gt#ﬁ:x'% 3&%&%&&3 %%‘f‘&"épzéogl/ ogts%js 20
?ém;ﬁ%thec@ . 4dq‘2|‘5,s &9.19?,g,é9.%ge?grﬂéts§$%@s%\{%dif?ﬁnhydrous

T&IYI (6]1313) YHD'S Eﬁr?g] gnéﬂﬁ%’c\eétsatm%@gt}ggz M\%ﬁ%ocﬂgd %% a(té’jl\f%rature of -

7%"'01%}1d :9,18%%1'1\?_@0@65%171%0@ n@il‘%—'* id\@§%8 g%? mmols) is dropped

th]e4'§ir18’Aftéf21%O'gNlﬂs430%89]%?ﬂ 781 %r?h%l@) g]sa”hGrﬂy%go?@s Tllli‘%z%L) is added.

Aﬂér é h 3"1173 C &e%pe@({l?‘\@tsﬁeﬁltg raise to 25°C and the dis 8pearance of the
t ot heci n Canpt ot heci n 20- <a

ré%rgth 2i§6n'f8r'ﬁﬂb§§d iy eiLes QHeREnd/AcERY ! 919, F%aﬁu@n”h? the two

with stirring undéer inert atnosphere, théen cooled to a

diaSfEPesmbHY 8 dUserveziSQﬂ@F@ rﬁat]fanMelﬂhdM@ ahBirb&&idis quenched
THE (0.260 i, O. mol s) is dropped 10 therein.

byb&itioR &f saN‘Fﬂed(N’H@gTSe aquédds pRBeSs extradfiyWiti® e$,Cl, (3 x 15

THE (2 nL) is added. After 2 h at -78C, tenperature

miL§ &k tthk Oofgainke phaséd Grandoimbmed, seHie dvanagaSfo. hitered and
reagent is nonitored by TLC (Hexane/ AcOEt = 1/2).

cotfembiat@nusdertiRulin Theirasitiae @oprified 15y ﬂbﬁﬁémmat&éﬁaghy (SiOy,
3 h at roomtenperature, the reaction is quenched

Hadand/neOEDf= sat unéi e BhE Ginally g1 )adneeny opbdhing & mlxture of the
extracted with CH2Cl12 (3 x 15 15 nL) and the organic

twhassasera(@. 1005z miidl e8i7 BY)ar : N\Nedhlets rdtid)t=sr ® garngdllow solid.
concentrated under vacuum The residue is purified by
Thé &80 isimensedre geppiated By Gdrtheehcramatdyraftiy. 3n drder dfheotion:

2/1 and finally 1/1), thereby obtaining a m xture of

t he 1stdiastereomer: '"H NMR (CDCl3, 400 MHz) & 8.52 (s, 1H, Ar, H-7), 8.25 (d,
1H, J= 8.4 Hz, Ar), 7.96 (d, 1H, J= 8.4 Hz, Ar), 7.87 (t, 1H, J= 8.4 Hz, Ar), 7.69 (t,
1H, J = 8.4 Hz, Ar), 7.47 (d, 1H, "Jur = 61.2 Hz, H-5), 7.45 (s, 1H, H-14), 5.62 (d,
1H, J= 16.8 Hz, H-17), 5.22 (d, 1H, J = 16.8 Hz, H-17), 2.02-1.84 (m, 2H, H-19),
1.03-0.93 (m, 12 H), 0.80-0.71 (m, 6 H). 3C NMR (CDCls, 100 MHz) 6 171.4, 157.5,
1562.3, 1561.1, 1560.2 (d, J = 1.5 Hz), 150.3 (d, J = 1.5 Hz), 143.6 (d, J = 5.3 Hz),
133.7, 131.7, 130.2, 128.9, 128.4, 127.9 (d, J=15.0 Hz), 126.3 (d, /= 15.0 Hz),
121.8, 98.9, 93.8 (d, 'Jer = 213.2 Hz, C-5), 75.1, 65.7, 33.1, 7.8, 7.2, 6.4.

2" diastereomer: '"H NMR (CDCl3, 400 MHz) 5 8.51 (s, 1H, Ar, H-7), 8.25 (d,
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two isonmers (0.101 g, 0.210 mml, 97%) (1:1 isoners
ratio) as a pale yellow solid. The two isoners are

waepaoawed by further chromat oqraphy. | n or der PGF/EP2007/006243
elution: 20 1St diastereoner<'1H NVR (CDCl 3, 400 MHz)
S$8.52 (s, 1H Ar, H7), 825 (d, 1H J = 8.4 H,

1H\r ) = 874 &z, Ad), 7196Hd, I H; B= 8.4z, An))7.87 (871 H,tJ/=8.41HzJAR, 7.68 (t,
8.4 Hz, Ar), 7.69 (t, 1 H J =8.4 Hz, Ar), 7.47 (d,

1H, #= 8.4HFz,;A17.31Hd, 1H; 3)hr 7 6083 Kz, HH)H7 .43 (54 1H, $H-62), 5.62 (d,
(d, 1H, J= 16.8 Hz, H17), 5.22 (d, 1H, J= 16.8 Hz,

1H- 1%)17.2.H2-H-18% §.80 (@H1HH/E9)7.2 Hz,08-17)93.02A1.822nH)2H, H-19),
0.80-0.71 (m 6 H). 13C NWR (CDCl 3, 100 MHz) 6 171.4,

1.08-0.83 (BH1282, BB0AD11 {;m, 630. ZQ HMRI(GDQI; 51082 MHZ B0 73 .2, 157.8,
(d, J =1.5 Hz), 143.6 (d, J = 5.3 Hz), 133.7, 131.7,

18139, £51.228M03, 1428741332 (d9JER.4H=, 151.0, Hz).2, 128.93128.3, 127.9
J =15.0 Hz), 121.8, 98.9, 93.8 (d, 1 JCF = 213.2 Hz,

(dCU5 2.378z),,12653 d, B3.16.7 HA, 171.8,(d6J4 1Bnidz), 99.0. 93.8 (d, 'Uer =
di astereoner: 1H NMR (CDCI 3, 400 MHz) 6 8.51 (s, 1 H,

214 8 Ha, T)-5), 525 6508, JAB2DO3701, 94 21 PCT/ EP2007/ 006243
1H J=84Hz, A), 7.96 (d, 1 H J = 8.4 Hz, Ar),
7. SEXAMPLEHXXJ Preparatidn, of5-F-20-088 camptothetin 75t diaStereomer
Hz, Ar), 7.51 (d, 1 H 1JHF = 60.8 Hz, H5), 7.42 (s,
1H, THhelfirst diasB2e¢mer ofl54H-20-OT BS-camplinthétia 79 .,025.20.FFR mmols)
1H J=17.2 H, H17), 2.02-1.82 (m 2H, H 19),

is 1di8gel@e@3in( anhyidrokl , TAF8(E OnlZ) With srriflg ub@€r NWBrt atmosphere.
(CDCl 3, 100 MHz) 6 171.2, 157.8, 5 152.5, 151. 2,

SulseqgentiyiBI3N * 3HE3 (7,060 mL]-0. 2681 mirxgls) is3ittogped B@rein. The reaction
128.9, 128.3, 127.9 (d, J = 2.3 Hz), 126.3 (d, J =

mikgure Ky )reacted. gon 28 Jh -atl reorpiz femp@rature93neniteringl BCFTLC the
= 214.8 Hz, C5), 75.0, 65.8, 33.3, 7.9, 7.1, 6.4.

disapReRranceof. thprf@pmaratt(il-@maoe//’@QEtzoi/%erpolaeh@@ervaLvStated off
di astereoner The first diastereomnmer of

UrsleF vaguaNEmNG i retidie i cb@mmgg@phedd@izomirbe@ne/&@o% = 1/1),
di ssol ved i n anhydrous THE 85 m-) with stirring under

therebyrobigintigpiverdesired psedum ipi0f O, Q\@#H(m)oloeé"/qi@s a pale yellow
0.368 mMmols) is dropped therein. The reaction mxture

solid. reacted for 28 h at roomtenperature, nonitoring by
TLC the di sappearance of the reagent (Hexane/ AcOEt =
1/ 2)H WNR g%@&@nprgv"é%@&%z b ST g i 0.4 e
the residue is chronatqgraphed

Afi/ﬁj% (is“t*hére%éz Rl fi- 816 (t A d'e's?’ f‘é'élz pﬁ*bd7u§? (kdkblf9=84 Hz,

8 051 nmol pal e yellow solid

A ERRS. 300Pi0) 7(?68«’52"( BirdTa fivp s @92(1-; (b mees Hz
n0). 5 20y s L 168 R0 7385 v, 1H. MG 208 g1 g, 21, H-19),

1.05 (t, 3 H, J=7.6 Hz, Me). 3C NMR (CDCl3;, 100 MHz) & 173.5, 157.6, 151.1,

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

mixture is reacted for 28 h at room temperature, monitoring by TLC the
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Ar), 7.59 (s, 1H, H14), 7.46 (d, 1H, 1 JHF = 61.2 Hz,
H5), 569 (d, 1 H J = 16.8 Hz, 20 H17), 5.26 (d, 1
woRo0dp1h6s 8 Hz, H 17), 3. 87 (br s, 1 H OH, 2POWER2081006243
(m 2H, H19), 1.05 (t, o) = 7.6 Hz, Me). 13C NMR
(CDCI 3, 100 Miz) 6 173.5, 15?6 151.1, 151.0. 150. 2,

4pdaraid oBindHhgn $0e/AGED- 117058e HRfpPis oygporated of
ok e el S SIS e -
th%'r%@égﬂtgﬂﬁr?i rﬁaf dés rIFeSdgpgrl Vegabn anéo% ngg'snﬂ?ég 9?@ n% a pale yellow

dth stirring under i nert at m)sphere subsequent |y
3N3HF (0.060 niL, 0.368 nmols) is dropped therein.

The ERGK SeoC o s preased hop, 255 RLyTROTL. /= 6.4
ABCEII RO D584z, 28 S 88RO O wg&ﬁzt&@rg%@gwq J= 8.4 Hz,

(Hexan ol vént I's eva

Aler o el 28 AP ?ﬂ*ef“?y SFAHA R PRI 20 e e

Hg{ﬁdﬁcz%éﬁrolﬁl\lﬁﬁgrsc%g? %85 9()&/% gfngH??ar §§3‘rﬁ}'éﬁ\r‘¥ 2H, H-19),

1.U‘47()t 331251 =(fle rJrz"Ivre Y RHECDcr“r 00 95 §4731 Hr57J7 151.2,
A G0 Heep, SONA o b §G7gia]

1511 b* 15]02 84& 2”2133 8““931 %éﬁgzég 15&3%4)12778 5326(43' 121 6, 98.9,
7, HB) TH™ J=°16. 4

9é"7](3 1ch -2;5146 H21|I|3 5&-721553 ées ‘r'2311|5%fé)t 338L (?ri 712

HZ IE'R &1049@5%&050#@ chm éﬁwbn
151 2, 10 151 2 15 .2, 144. 2, 133.8, 131.

129 @am%?cﬁhécmlﬁyoa'Esl?@1éo 91%1—266 ngrﬁo@) |s %%s%h/e@ rn anhydrous
, CG5), 72.5, 66.1, 31

TIXK'(B mLFWﬂﬁ%ltrﬁiﬁQJGn&ér iRefiZtAdspHére; mﬁlé@% B temperature of -
Canpt ot heci n 20- OTES (0.100 g, O. 216 mols) is

78 aabved.0 M aHyBsossiutidiilin TBIFT(0.260vnh ®2B0 Mhm@Is) is dropped
under inert atnosphere, then cooled to a tenperature

thetein 1Aft&BL0 aiel, fosyl Qzilik TENDS0sTE,| @281 inrhbks) (© aRRfdrous THF
m., 0.260 mol s) Is dropped therein. After 20 mn,

(& ﬁﬁ_yhs adiddd. AftieN3) h (0 .-P85C dtentbet8tLrém®lish) td r‘aueéhactrsoGSand the
THE (2 nlL) is added. After 2 h at -78C, tenperature

disappedrant® ofaitse teagehC ianshohhtereddityampearHegen&ncOER = 2/1).
reagent is nonitored by TLC (Hexane/ AcOEt = 2/1).

Formation of the two diastereomers is observed. After 2h 30 min at room
temperature, the reaction is quenched by addition of saturated NH4CIl. The aqueous
phase is extracted with CH2Cl, (3 x 15 mL) and the organic phases are combined,
dried over Na>SOq, filtered and concentrated under vacuum. The residue, consisting
of ‘the two diastereomers, is purified by flash chromatography (SiO,, Hexane/AcOEt
= 3/1, then 2/1 and finally 1/1), thereby obtaining (0.106 g, 0.210 mmol, 97%) of a
mixture of the two isomers (ratio of the isomers 1:1) as a pale yellow solid. The two
isomers are separated by further chromatography. In order of elution:

1st diastereomer: '"H NMR (CDCl3, 400 MHz) & 8.45 (s, 1H, Ar, H-7), 8.25 (d,

“1H, J= 8.4 Hz, Ar), 7.95 (d, 1H, J= 8.4 Hz, Ar), 7.86 (1, 1H, J= 8.4 Hz, Ar), 7.68 (t,
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Formati on of the two di astereoners i s observed. After
2h 30 mn at room 20 terrperature the reaction is

wee@sohweh by addition of saturgted NHACI. The BC/EP1#87/006243

phase is extracted with CH2CI2 (3 x 15 nL) and the

organi ¢ phases are conbined, dried over Na2SX4,

1Hi Ve8 ddHar).coABdat tht Bdl‘l)nﬂ@r? (satdubhr5)THe6S 6hiidie/ = 16.8 Hz,
consisting of the two diastereoners, is purified by

Hf173s b.26h(do ridit, obF b8 HzSHI2T), Reah SUACORRH, H-19)1,1.6%e:94 (m, 12
2/1 and finally 1/1), thereby obtaining (0.106 g,

HD. @80-hibI(m, $7B. '€ NMBRS(GRGL U0 dfHZ)He 17 I®, i 1568 r £52.2, 150.8,
(ratio of the isomers 1:1) as a pale yellow solid. The

1908. 144 el32. Qr'B31sépadAt ed 28y, fl@Bther28chr b2t pd2adh 8.7, 75.4,
In order of elution: 1st diastereoner: 1H NMR (CDCl 3,

748065z 3361, 9.9457.2s6.41H, Ar, H7), 8.25 (d, 1 H J =
8.4 Hz, Ar), 7.95 (d, 1 H J =8.4 Hz, Ar), 7.86 (t, 1
H J2 ctlas:tenqpmw)H N‘M%sc()ﬂla %@Mﬂ)@/@&ﬂ@g(ds 28, Ar, H-7), 8.24 (d,
PCT/ EP2007/ 006243 1 H, J = 8.4 Hz, Ar), 7.49 (s, 1 H,

14 4%)8. 464297Ar1579&(d-|1ﬂ+~57845H65A()d7 86 (H1hl E= B64812Ht\r) 7.68 (t,
H17), 5.26 (d, 1H, J= 16.8 Hz, H17), 2.01-1.84 (m

1HH) =H8. 49z, Ar).0346. (9.41*Gnlﬁ 19, GIQP (s01180HEB)7 §. §6n{d, 6 H4)J/ = 16.8 Hz,
13C NWR (CDCI 3, 100 MHz) 6 171.6, 158.3, 152.2, 150.8,

H150, 6.2214l4 16!, /131668 HZ3!tl 17), 202-1.841(8. 2, H289)31.03-0.94 (m, 12
128.2, 128.1, 120.8, 98.7, 75.4, 5 75.2, 65.7, 33.1,

HY,. ®80-0. 21 (1, §. HRrleC NMB: €iRGhe?00 MAZINRT { CACI1S8.4052.3, 150.9,
MHz) 6 8.45 (s, 1 H Ar, H7), 824 (d, 1 H J =8.4

15@0 AMO 713369, (1031 A4, 1{303 128.64 128.3, A 271%1(ﬂ20§ 198.7, 75.3,

Ar), 7.68 (t, 1H J =28.4Hz, A), 7.46

75(§ 6§8H33+?r~f49 7.3 @é (s 1 H H5), 5.66 (d 1 H J =
168Hz H-17b 1H, J= 16.8 Hz, 17),
5 02E Lrpwpfgytloqob%}@ gq-qwncamtqmepwﬁ' diastereomer
0. 80-
150 TS ﬁ@?g%eomsgb@w o0 EReapigiea (49704, 0.139 mmols)
g 28.6, 128.3,_128.2, 128.1, 120.8, 98.7, 75.3,

is 1s§olvgé @ aggy@rouzf §HF7((‘2 mg) 4N|trE>§Amu}_$ upder | inert atmosphere,

sq%rsg ﬁég@bﬁwf%ﬁ: '(\g ﬁﬂg@ﬁg $n%g g)cllsndr%;?;t)ed therein. The reaction

A S oiRPEIPd dORAR of ot P (SARTafirg (ROBPA gnéy TLC the
aEseerats o fie ”%’e%%gﬁéﬁz&@%i%?%@&—% -ﬁfbemélae& srEvaporated of

ture,

T ) BP0 AL FBE Byeons (0
Héﬁﬁtﬁ?%é?ﬁ?fi%i‘?%@ Fia e {FE sgtifed FERRIS) (GPdie. 0106 mmol,
o) 93 986 38 5182

TH NMR (CDCls, 400 MHz) 5 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, J= 16.8 Hz, H-17), 5.29 (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, 3H, J
= 7.6 Hz, Me). 3C NMR (CDCl3, 100 MHz) & 173.6, 158.3, 150.8, 150.7, 149.8,
144.4, 133.1, 131.5, 129.9, 128.6, 128.3, 128.3, 128.1, 120.6, 98.6, 75.4, 72.7,
66.0, 31.5, 7.8.
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20 Hexane/ AcOEt = 1/1), thereby obtaining the desired
product (0.053 g, 0.136 mmol, 98% as a pale yellow

W@ 00811994 H NVR (CDCl 3, 400 MHz) 6 8.44 (s, 1 PCT/RAP2007/006243
H7), 8.24 (d, 1 H J =8.4 : Ar), 7.93 (d, 1 H J
= 8.4 H, Ar), 7.85 (t, 1 H, = 8.4 Hz, Ar), 7.67 (t,

H

J 8.4 Hz, 14
IEAT TR AR NENEN S W NENER
Igo ; gq@steﬁ?orghg[ 2:£]_|-f %g%:% 2% (b‘ﬁE%-tcan@’tqj'}\egn (8_07‘5@ plz1 09 mmols) is
dig/E vq&3%4glawr§1y r%4al'4—ll}1863w 1yitf11;shr?@glg§1d%28%1§rt dtmosphere,
128. 120. 6 6, 75,4, 72.

s&%gueqﬂ)gét%%gq @%ﬁg@!ﬁ %@2& m@l@b )sogrggggg tlﬁeln. OI‘he reaction

mmrgﬁé F%%(qxirlgq\i/ féﬂ?g ggg&aotérlp %n&;ragfrgf mom rtln%t tﬂe%isnap%ggrance of the

SGTEGoieAEN B ThhyHeRSSHRERRs F) T RONER Bgbetalis off under
SRS fe h%?iueeds;d?ﬁ@agt MRS e B ORERRY; (i Héxane/ACOE =
o B e B8 e 90 sy (AR ETERIZ ST, g = e

‘%%PVT%? (Hexane/ AcOEt = 1/1). The solvent is evaporated
Wer vacuum and the residue is purified by flash

obt AT NHR Bt AUHET 586 EoTaaBr 1) 385 Ghaft /= 8.4 He
AMQS@P%%E@?)(—Sg%ﬁHE&T?% (g) HL gw{éﬁf%ﬁ (t4@-9 o= 841z
Al 7.6\, Aﬂl—iﬁ d7oéésH’(1[H q-:ﬁl §ﬁfcd8 o 1§§r|§4£ |:}-]1gg' 5.28 (d,
ORI AT e R
=i7.§?1—éf'k|\2/|8*)1’3 %ﬁﬁgﬂﬁég ZIQHZTEO??\%_@ 13@%152% Hi50l7, 149.8,

1
H!
1
2.

8 B, e, S G g0

1, 31.6, 7.8. EXAMPLE XXV - Preparation of
6§%NEI5 6C§6n§pt ot hecin The di astereoner 2 of

gl ’s\ggf(vé@#%mmo‘;t erléﬁgﬁﬁy 9%-3§n¢§éhg§m'53h') Sand

anhy ¢, 9\ MeQonidh 2759 5\43-80-0OH-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 /H2 (H2 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 through Celite and washed with
CH.Cl2 (2 x 15 mL). The solvent is evaporated off under vacuurﬁ. '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 (SiOq,
CH2Clo/MeOH = 35/1 then 25/1) allows to recovery the mixture of the two

diastereomers (0.046 g, 0.126 mmol, 98%).
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20 stirring under inert atnosphere, subsequently is

added with Pd/C (14 ng -- 10% and two cycles in vacuo
w0 psHH29bal | oon pressure) are carried out. ThRCT/EP2007/006243

reaction mxture is reacted 2»r 3 h at room

tenperature nonitoring by TLC (Hexane/ AcOEt = 1/3)

the dijSRREAEBORE 400 I\Fﬂtlf) 5@@8% 1ItihRF If-ll7*)t ‘8@2‘18 17 (m, 1H, Ar),
t hrough Celite and washed

71892730 (M8 NH] Ar)EY BBOT 2BQFh, Olfl-f Aﬁldﬁss\?%w , 1ﬂ1HANY'?.é‘é5(s, 0.5 H,
i F“‘“

spectroscopy of the reaction crude revea

rpﬁ@ﬁm(@oslﬂﬂd%w%@ (EYQ@LWIHEQ 847kslo® Ht ML=, 9f74 5.64 (m,
two epimers at the C5 position. Flash chromatography

16SIH227), sFBEI 2 %%—HSﬁﬂﬂmbezM@ b, 2H oM +tm48 1,98-1.82 (m,

recovery the mxture of the two | ast er eomer s

| 9 20
291% |—Q1s1)2f\il/Rdjl‘Jgf?It))éI §u$@ H W&) @grlugh IEGUOEHMB/W@@C) 158.5

2
(@03 181 78(2(% 1%9"*11 i\zr‘\t:) 1749;?1% Oéo%?nmlz é’ 13@;? (7?.0&3131.0 (2 C),

1@@.8& <§) Hgsgkzlé 12"é 5’(3 éﬁm@s @gi'c) Hr217‘.1f§x (1505,01165.2 (@d}, 113.8 (2

dgrlé?hl\ﬁz%?&z@ gzzc nae é 66. 0H31'6)(2 &) @08 27 éO (blr s, 3 H
1.98-1.82 (m H 19), 1.01 (m 3

H, NE)XAM?EUW/I(%-&B oM'Bdnﬁl'\ 732@0(23) @)TES'LES tothecin

(2 ©Q, 151.2 (2 ©, 150.4 (2 O, 149.7 (2 C, 144.5 (2

O, Gatptotheclh) 2031ES (60A400) g, 0.248. rﬁrrb?s&q)s ,diddiv&d (2 anhydrous

O, 128.3 (2 C, 128.0 (2 C) 127.8 (2 ¢, 120.2 (2

TAF, (61A3) Yithstirfihg udder ine?t &mospBerk, tRerCtooled-t3.a f&nfbrature of -
.5 (2 O, 7.8, 7.8. EXAMPLE XXVI -

782diarid- But.0xXY AaHWMD® ksbidibazih MtHRZ Qo @BESnCADEAt M@edls) is dropped

10 Canpt ot hecin 20-OTES (0.100 g, 0.216 mmmols) is

tifere B0 AR 20N ditéry-buoiszo dickrboaymiite (DTBACSH10.075 @Y OLBRdefimols) in

i nert atnosphere, then cooled to a tenperature of -

anBydrand PHE.@ ML) iisIMadedolAfteroh hi at THEQ, dha8disappearance of the

0.281 mmls) is dropped therein. After 20",

rehgdngr is- Iudnitoagd by CEr®b ofHdxahe/AdDERAE) 3(10. OF&rnegtioh. d24the two

nmmol s) in anhydrous THE (2 nL) is added. After 4 h at

diasB&eotmees ds sayeeaadantiee gtadtion isS queacgfesd bysadditioh osfeslaturated

by TLC (Hexane/ AcOEt = 3/1). Formation of the two

NH.&4t Ehe aqpesus phads & ertlact@tevitre &ELChNn(3i s 1§ueh} bed thg organic

addition of saturated NHACI. The aqueous phase is

pbasessteecombined O Bve¢r3Na2SKDy, filtefedaard] ¢drecemtrpded under vacuum.

phases are conbi ned, dried over Na2SO4, filtered and

Thenusiduentie pwifiddr by dasbnchromatography (Ei0s Pexare/AdOEy = 3/1),

fl ash chromat ography (Si 02, 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 (CDCls, 400 MHz) & 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), 5.61 (d, 1H, J= 16.8 Hz, H-17), 5.23 (d, 1H, /= 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). '3C NMR (CDCls, 100 MHz) 6 171.7, 157.8, 155.5, 155.5, 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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20 thereby obtaining a m xture of the two isoners

(0.145 g, 0.210 mmol, 97% . The two isoners are
waepanaed by further chromatography. | n orderP@f/EP2007/006243

elution: 1st diastereoner: 1 NVR (CDCI 3, 400 MHz) 6

8.80 (br s, 1H Ar), 823 (d, 1 H J 8.4 Hz, Ar),

8 Olzni Bfagferei‘mﬁ 1? Nmﬁég%tﬁg,%o( MHH?H .8, %)(b% $17A; Kr)455 23 (d,

61 (d,

kﬂ 791 %9 %)FB&N%FZHH%B% -7, 316;'51 1H6§}}(3§§6§?’0W4H J=8.4

R B R0 MR e

5, %gd 01H128 ie elﬁg A. 17%43 693-1.33%2(2& 2%397@ 4%—@.’08 $ Gr s, 18 H),

B T B SRS i SR 1,
15%"\5 1(5@5??'1352 é‘o%%'zgsﬁzf’d&(%s% 43&*’1 /l\éb 6, 8383) (1@8 J.128.4,

8 A Hz, Ar
5
12??, @Uﬁa %’@2%4 2568g§f(7%6 375*%6&&@%3‘ zd"é %7‘\'(2%7 81 752 6.4.

=1 . _
> OE’&%ELFH‘*X’M P’ieé’@ra( %f‘ éf kldua} butt?)@cgrﬁﬁnylﬂdﬂimo?o -OH

ca%g%%th@cﬁ?ﬁ(‘ Glas’t@reH)nerO 80- 0. 70 (m 6 H. 13C NW\R
MHz) 5 171.5, 157.9, 155.5, 155.5, 152. 3,

15250d| t@d{o?eyca’rﬂ@ fﬂhy&éémé»zd—@%% céﬁgto@heclﬁa”o (@,oso g, 0.072
128.7, 128.4 9 119.9, 98.2, 82.9, 81. .6,

mrﬁéls? fwéi%@ste?é’bn%r .3%.;*50:\?&} ih anhy@rous: ﬂrlFQ44nL)Whﬁ=mg under

Preparation of

inért ‘"’dtmbs@h’ér@x)éQB§§’QJéHtIWEf3RIBPIF' 2o +mICa0BUot MetdlE) &SHropped

di ast er eoner
thérefH. Tme%b@mﬁhrmféyb g aEtaaifen3 2 A-aO1dsm tampéritiies bnitoring by
(0.050 g, 0.072 mols) first diastereomer is

TLY 359! disshpoaraidey @f ate rBdgehtt (Hbkand/AbBOEL i £ 13/2) VREedolvent is
i nert atnosphere, subsequently Et3N3HF (0.088 ni,

evBp&raledrotfl der Yaduompat tHBssidue isThRifiedasyt flash shidnkitegraphy
is reacted for 35 h at roomtenperature, nonitoring by
(S0 Hhand! AcPipe ar 32y etherethh ebtaitigg rthe (déirededdaplind= (0.041 g,
3/2). The solvent is 15 evaporated off under vacuum
0.GMdminks, 98%) dea paleyetioWisatidby fl ash chromat ogr aphy
(Si 02, Hexane/ AcOEt = 3/2), thereby obtaining the
desiTihedrodugtds furtifer. fisified, by dryStalization froBBCH.@k/Rentane= 1/50.
yell ow solid. The product is further purified by
cr ySHaNMRz@ DO, #0@MHCHIZCB Z7Pgomtsariél, Ar)l/&06 (britH NNRJ/ = 8.0 Hz,
(CDCl 3, 400 MHz) 6 8.77 (br s, 1H, Ar), 8.16 (br d,
Ar),H.97 tbr8s,01 HizAr), 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). '3C NMR (CDCl,,
100 MHz) 6 173.7, 157.9, 155.5, 155.5, 152.1, 1561.3, 150.7, 149.6, 145.7, 132.3,
130.7, 129.9, 128.7, 127.9, 127.6, 120.0, 97.9, 82.8, 81.6, 79.7, 72.7, 66.1, 31.8,
28.3,27.7,7.7.

EXAMPLE XXVIII- Preparation of 5-di-f-butoxycarbonylhydrazino-20-OH-

- camptothecin 2nd diastereomer

5-di-+Butoxycarbonylhydrazino-20-OTES-camptothecin (0.050 g, 0.072
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20 Ar), 7.97 (br s, 1 H Ar), 7.86-7.50 (m 4 H Ar),

6.51 (br s, 1 H H5), 5.66 (d, 1 H J = 16.4 Hz,
woR®3N119% 24 (d, 1 H J = 16.4 Hz, H17), 3. 86PCDHEPH)7/106243

H OH), 2.00-1.80 (m 2H, H7A9), 1.79-1.13 (br s, 18

H, 1.03 (t, 3 H J =7.6 Hz, Me). 13C NWR (CDCl 3,

mﬂagg) WhizdiaStetdoindr |skﬁgso?ved1r§5arﬁb¥dﬂoﬁ:§ THF %‘53 nlL) \J«ﬁﬂsamng under |
50.7, 149.6, 145.7, 132.3 0.7, 129.9, 128.

|néf?7at|%os%|?€re6’suﬂ)gé)%&nt@?EgNogﬂFS(O &ds ?/nPL E@)%Z(\Q/ %?no?s) is dropped

th&TeRP ARl e@BtidH nﬁ’xtgl‘e i5 TEHEBI ¥SPS PR Y FdbAS E&ﬁb@r‘é‘t@r@ fdnitoring by

canpt ot heci n 2nd di ast er eoner

t y npt
T g a Rt AR Y e poen s

evEHBnla‘iéd %ﬂ‘%rﬂie@%@ﬁ@rﬂ'@{d tr% HsiRe l‘é%riﬁ@dadegérpk!ﬁro%ography

nm.) wth stirring under 1nert atnosphere,

(SWWVA&O@ 3'\5@2? {Her&8B oBleinifg AL d@ﬁfb@)cdrﬁpound (0.040 g,

dr'opped therein e reaction m xture is reacted for

0.660 Mnddl, 56k /TPAEFEHER sollgni toring by TLC the
di sappearance of thé reagent (Hexane/AcOEt = 3/2). The

sol vieRtprodud |§Yt?rlﬂ€€reﬁl§@te8fbfy &VQS"IZHWHWQzGIQ@entane = 1/50.
reS|due is purified by flash chromatography (Si02,

Hexape HRQEBDE1; 3460 MH Qfehm ({Bbfsaﬂﬂl ne), 122 @asd,r A9, J = 8.4 Hz,
compound (0.040 g, O. 6% as a pale yellow

Ar$0t.0d brstem)r Uz 8817350 thJeH ANre 63 gst HVIH, H-5), 5.65 (d, 1H, J =
iryst él l'izat |/gﬂ from CHg?:I 2/ Pen%]ane (;151'1/ 50. ?—I (

16(4(39@' B|r174)0@ Mw 1681, & 7 96(DHz SH-17) H3.86¢ (br 381|320H;r2d10 1.80 (m,
10Ar) 799(br s, 1 H A),

H7 I-$897 ‘5@9(1"134bﬁ'h 18 H), 6053(t(®IHSJ 372'|,Hz|'|-l\h3é %G BMR (CDCls,
(d, 1H J =16.4 Hz, H17), 5.26 (d, 1 H, J=16.4

106ZMHE) 57973.8, 867.6p155.4, 1564, 5P, 1, 245308, 11 08 ( 149.52H45.6, 132.3,
H19), 1.79-1.13 (br s, 18 H, 1.03 (t, 3 H J =7.2
1368, 149)8, 123807 MR .0CEY 3, 1198) d8-2,)8%H0,188.56,7918 7787, 66.3, 31.8,
155.4, 155.4, 152.1, 151.3, 150.8, 149.5, 145.6,
281832737, 7.830. 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, 15 28.3,
27. EXAMBLEBSAXRIHrepxtation dProegibeatyloxyaairbonylhydrazino-20-OTES-
5-di benzyl oxycar bonyl hydr azi no- 20- OTES- canpt ot heci n
ca@ptpthecimeci n 20- OTES (0. 100 g, 0.216 mmols) is
di ssol ved in anhydrous THE (6 nL) with stirring under
i neiGanaptotiegine 26-0THES (0ciddl @d012d 6amtmeig)esadissaved 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, temberature 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 diastereomers is observed. After 90 min at room temperature,
the reaction is quenched by addition of saturated NH4CI. The aqueous phase.is
extracted with CH2Clz (3 x 15 mL) and the organic phases are combined, dried over
Na;SOq, filtered and concentrated under vacuum. The residue is purified by flash

chromatography (SiO2, Hexane/AcOEt = 4/1 then 7/2), thereby obtaining a pale
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20 78C and a 1.0 M LiHVMDS solution in THE (0.281 ni,
0.281 mmols) is dropped therein. After 20', dibenzyl

wa@zomdiocavboxyl ate (0.097 g, 0.324 mmols) in anPGTEP287/006243

THE (2 nL) is added. After 3dg at -78C, tenperature is
left to raise to 25C and the disappearance of the

yélﬁﬁ\g%‘ﬁd ((551@13Phb@r1Q%mbl e\ Hepeane/ idsHEts aregééﬁarated by further

For mati on of e two di astereonmers is observed.

cHnfHtBgbhy ORBieFBEERLIBAE, 25 the reaction is
gquenched by addition of saturated NH4ClI. The aqueous

phasest difster@bmerc 1i#UMREBDSTI2God NBzXs %35767wr s’:\ﬂ%,tptiﬁ 8.39 (br s
organi ¢ phases are conbi ned, dried over

14 |Ar?r§Q26(BF*dC@HC‘.3JrH 73 AE, Nﬂd?r%\’@ﬁld}lm-l U‘S?r@ﬁzdﬁ '7583 (brt,
purified by flash chromatography (Si'02,’ Hexane/Ac

1/, 9/=17 hen AY) 27 65t Bet ety 9RtaE HAAR D642 WOm, 11 H Ar+ H-14),
2008/ 011994 PCT/ EP2007/ 006243 28 yel low sol1d (0.161

649 Br 212HTPDS), 53BQd, 1THes L Ve 4 ﬂQnﬁtﬁr)asem@aar(ﬁI @'HPW 98-1.82
further chromatography. In order of ‘el ution:

i 29t BrenMen2-d.Bo 1@@@%% -8 H 1 R la, 100 MH
R Ar)ﬁI;S 39 (brp@R H 0,%%&%? %WHRCDM z)

& 1171 .62 158\0) ,156. :951$@B ds53l0,Hi522= 1819 Huog. é\r)|44"é 81%53 132.1,
(brt, 51H J=7.6H, A), 7.65 (br t, 1

130.6, H30.0AMps. 62197487(1G001m191§ 68.4A7935 1514) 68 4, 69 d,tase 33.0.
s, 1 H H5), 5.57 (d, 1 H J = 16.4 tz, H17).

79,42 %44 (m 5 H, 1.98-1.82 (m 2H H19),

1.02-0.89 (m 12 H), 0.80-0.70 (m 6 H). 13C NMR

( CDQ28,didéterddrizar: 18 NMR. (EDAIS&00. MESH 53, 85@& s”> 1Hl5'\’i) ®.58 (brs
152.2, 151.0, 149.6, 144.8, 135.3, 132.1,

1 H3Ar)),8.2Q &orts, 17 .AR), (7193 Br.s, 1ED.7981 G- t,41H,79—57.67-fz-, Ar), 7.63 (br t,
68.4, 67.9, 65.6, 33.0. 10 7.9, 7.2, 6.4. 2nd

11dj ast BieelzeAr), 136NVB0(@DABH, 406 NHX), 6.52 @b o liH, H-54, 5.55 (d,
H Ar), 858 (br s 1 H Ar), 820 (br s, 1 H Ar),

1H, 9% (@8 Hz, H\1Y), 51484.7b(m} 5 H), H,983£80.(f, I4H, H\1D), 17085.90 (m,
(br t, 1H J=7.6H, A), 7.56-6.90 (m 11 H Ar +

1HH).49.816). B2 (b6 Hy, 3C NMRXGDCI:5166MHE) 5 17 15, 159165684, 156.4,
Hz, H17), 5.44-4.71 (m 5 H), 1.98-1.80 (m 2H,

152.99152.4, 0509, 909 (4n144538, UB5:Y,, 132. 81130.6012910, 628{6-1213E (11 C),
NVR (CDCI 3, 100 MHz) 6 171.5, 157.9, 156.4, 156.4

11%9, 98.5139.34 7515®8%, 6748, 65.6132.937.81352,3%.4132. 1,

130.6, 129.9, 128.6-127.8 (11 ©, 119.9, 98.5, 79.3,

75. 2EXAMPBLE X8 - Beeparatdm of Stdibenzylaxy@arbondkpdfzino-20-OH-
XXX - Preparation of

cgnpidateecip |18 diastereomenydr azi no- 20- OH canpt ot heci n 1st

di ast er eoner
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 Ets:Ne3HF (0.225 mL, 1,380 mmols) is dropped
therein. The reaction mixture is reacted for 52 h at room temperature, monitoring by
TLC the disappearance of the reagent (Hexane/AcOEt = 1/3). The solvent is

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

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

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

CH2Cl./Pentane = 1/50.
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20 5-Di

benzyl oxycar bonyl hydr azi no- 20- OTES- canpt ot heci n 1St
waelr@sverveoner (0.140 g, 0.184 mmols) i s di SSOPUEEPI0N7/006243

anhydrous THE (6 nL) with stp@ring under inert

at nosphere, subsequently Et3N3HF (0.225 ni, 1, 380

O SO o WISESY BerTl o SREARR B £, 0, 0.1 o
d 1t Y I B PO R 0T 5 s 06 A8 PSR SR 7-5-6.00
o bl 6 LB S AP Y AR S5 B P DR OB, 020,04
2 o B 25 D, 8802 2 AR ED RS0, 47 6 . )
SR o Rs NS o YRS o ek, 5405 1895 150
P8 PR AT 12 P Bt P o 82, 706,
2 8 Fpbed Bpg, e 1803 850, (1 AL %6 o i

1 o2 A o - Bpgfatdn of simobliyryparbbnfaragino-20-0n-

ca?n&%gnéw}ﬁze@gg%éeg,qg,wlﬂz) 6 173.5, 158.0, 156.2,

156. 0, 153.0, 150.9, 150.9, 149.5, 145.3, 135.4,

132 2Di e Ya - L 9, n(9 H

75 i DiefflylbxyadBoRyiniddefld-dTEddablotiddn ) 2r2 Yidstereomer
(0:14%-?10@?1@4! Rdi) R-dlidsvey krPéMﬁ%drBQQWl—h—y% )NRtR Qtitdhg under

canpt ot hecin 2nd di astereoner 1

inért chﬁﬁéﬁb%YQﬂfsEQ%ﬂt% éig,@l?d'a'(i;ﬂf-l 168 Bt COMIRORRSIEN is dropped

2nd di ast er eomer 0 g, 4 mols) is dissol ved

thereiRNMTHEFedieior iixtufe RBlbaiedtop 55 hdth8orE@beratlfS, tmonitoring by
at nosphere, subsequently Et3N3HF (0.150 mi, 0.921

TUhe) disGpe4rBRES! oft ther fddyent NBISXBAEACOELNE XS5 € The solvent is
reacted for 55 h at roomtenperature, nonitoring by

ev'E}QGrétBQ o eapReRicalreafd thd fedi@ad ®Npurifldexey Bhék Ghtormatography
3/2). The solvent is 15 evaporated off under vacuum

(SaDs] Mbrarfe?AtOBE = $/1pUtHdreby dbyaihingStheCds sireat @@ﬂhﬁabud (0.113 g,
(Si 02, Hexane/ AcOEt = 1/1), thereby obtaining the

0.025i mawl cospyuas 4 Qald Jeflow Solid SThEProdd&N)s dsrtwerPplfied by
yel l ow solid. The product is further purified by

crgstaflization frairi CH,ChentEikCE=2/5®ent ane = 1/50. 1H NWR

(CDCI 3, 400 MHz) 6 8.71 (br s, 1H, Ar), 8.34 (br s 1

H, AH NMR (GDChr 400 MHz) 5 8.71 (br s, 1H, Ar), 8.34 (br s 1 H, Ar), 8.18 (br
s, 1H, Ar), 7.94 (br s, 1H, Ar), 7.79 (br t, 1H, J=7.6 Hz, Ar), 7.70-6.70 (m, 12H, Ar
+ H-14), 6.52 (br s, 1H, H-5), 5.63 (d, 1H, J= 16.4 Hz, H-17), 5.44-4.48 (m, 5 H),
3.87 (br s, 1H, OH), 1.90-1.70 (m, 2H, H-19), 0.99 (t, 3 H, J=7.6 Hz, Me). 13C NMR
(CDCl3, 100 MHz) 6 173.4, 1568.0, 156.3, 156.1, 153.0. 151.0. 150.9, 149.6, 145.3,
135.5, 132.3, 130.8, 129.8, 128.7, 127.8 (11 C), 119.8, 98.4, 79.5, 72.7, 68.5, 67.8,
66.0. 31.6, 7.7.

EXAMPLE XXXIl - Preparation of 20-OTES-Gimatecan
. Gimatecan (0.040 g, 0.089 mmol) is dissolved in anhydrous dimethyl

formamide (4 mL), under inert atmosphere, and added with imidazole (0.030 g,
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20s, 1 H Ar)

1 7.94 (br s, 1 H Ar), 7.79 (br t, 1 H,
J=17.6 H, Ar),
H-

), 7.70-6.70 (m 12H, Ar + H 14), 6.52

W@ R108811924 H, 5), 5.53 (d, 1 H, J = 16.4 Hz, PEWEF2007/006243
5.44-4.48 (m 5 H), 3.87 (bggs, 1 H, OH), 1.90-1.70

(m 2H H19), 0.99 (t, 3 H J=7.6 Hz, Me). 13C NWR

0. 4@%%091%&\/#!%1@ 1 3tifred 168 ' rhifited meéueﬂt@ﬁ-t@ethyl silyl
151.0. 150.9, 149.6, 145.3, 135.5, 132.3

chik#ieS (TEZ 1Y » (0.30%6 %11.( 1@.3@23 mHo?) $s Répped Iﬁer%m 7f%u3wed by 4-
68.5, 67.8, 25 6, LE XXXI |

dirﬁéﬁ‘@iﬁﬁhb??\'id}ﬁe 3@1\@@3(@0"731 %PQVDS@ H‘ﬁﬁ(ﬂ?aﬂﬂép?@‘lﬁ the reaction

i ssol'ved i n anhydrous di nethyl

m&ﬁfrmdﬁa&ﬂté&dndéﬂ%@uuwﬁ{dmtahﬁg%?m@m@%mm = 1/1) the
with imdazole (0.030 g, WO 2008/ 994

co%Tét%P&QQJ;éé},QQRéé of 3k PeddentMRE )sollar he sﬂbéédﬂe%tl'ysredlssolved in

stirred for 10" mnutes, subsequently triethyl Silyl

Clr"? IPéh@’ﬁsz@%Qr&teGQﬂﬁﬁQ fHe aducdeRd pRMRE)is 'e%trgét@ﬂﬂﬁﬂ; CH,Cl, (3

erein, 'owed by 4- di net hyl ami nopyri di ne ( DVA

X 6@ nQLl) 3I'hg r@sﬁ%g iSTRkied 'ﬁg/tf%rsh7&r$}nafd@?aﬁl@a@§|09nHexane(/:AcOEt =

m xture i s evaporated under vacuum nonitoring by T

114)Heveéesy Gﬁgﬁm%tﬂé desifdtEpraduen(l 4seg,d).08H RRAGIBNGS%PES a yellow

t'he reagent e solidis subsequently redi ssol ved in

soﬁ?b‘Q(ﬁh&t@é@/Z@Q@ turated NH4C, the aqueous phase S
extracted with CH2C12 (3 X 10 rrL) The residue is
pur i"Hi RRRDCDERSHOCE heyes 9 9aehyH( SRR, £180an@] ABOGt= §42 Hz,
1/ 1), thercecby obtai ning the gesn réd prog’lﬁt ?(O 048 g,

ArOHOB2E @I12.2) 9998 (@518, yel 7.8z, 39loim),. 8.001 (8t WHECE=R 2), 7.99 (d,
70130). 10 1H NMR (CDC13, 400 MHz) 6 9.02 (s, 1H, CHEN

1Hp)J 8. 720 Hz H-4.5, 7J63 &, 48, Uiz 7.4MMz, HHMIZE+HH 122)7,6B(t128H, /= 7.4
(d, I H J= 7.6 H, H9E), 8.00 (s, 1H CHEN 2), 7.99

HZ H-10E HH-102), 7757I(E, 1H} 924.F ¥ HBB4£15.61 (H, 10, F =/1el4Hiz, H-17E
H11 E + H112), 7.68 (t, 1 H J =7.4 Hz, H1 OB+

+ H-1703) 5.43. (572K SH-5E)H5.26- (WA B, b=11624 Hz, 6711 B), 5125Hd, IH, J= 16.4
16.4 Hz, H17E + H172), 5.43 (s, 2H, H5E), 5.26 (d,

HZ Hi-172),16.20 (dz 2H}+RB-BE), 2D026.84dm, 124, BI=1 b H-182)H,.50 (s, 9 H,
H172), 5.20 (s, 2H, H52), 2.00-1.84 (m 2H, H 19E+

otBh A9 )35 {s,30H( ©BY.ZH,1.020BMEIm, 12B5E(3s2), D.8D-00®B(A) 6H, E + Z).
1.02-0.94 (m 12H, E+ 2), 0.80-0.70 (m 6H, E + 2).

BNBIRVICDCRCIG) MI9g) SMIN.B (EALZ9C(N)+137.50.21)7, ¢3Pab 13.5 (£),
+ Z, C-16a), 152.5 (E), 152.3 (2), 151.3 (E+ 2),

15243 (), (1B} ,3 (19 D, 149.7 (EN549.4 &), 245.71&£2 2),(182=-N(E)=N £), 139.4
139.4 (CH=N 2), 132.9 (E), 132.1 (2), 130.9 (E CH,

(CN=N 2138269 (2), 18R, 1 49)) 130.80(&3 GHz, AHI30.6 (Z, CH, Ar), 130.3 (Z, CH;

Ar), 130.1 (E, CH, Ar), 128.1 (E + Z, CH, Ar), 125.6 (2), 125.4 (E), 124.7 (Z, CH,
Ar), 122.8 (E, CH, Ar), 1191 ‘(Z), 118.9 (E), 98.3 (Z, C-14), 98.1 (£, C-14), 81.4 (£,
OC(CH3)s), 81.2 (Z, OC(CHz3)3), 75.3 (E + Z, C-20), 66.0 (E+ Z, C-17), 52.7 (E, C-
5), 51.2 (Z, C-5), 33.3 (£, C19), 33.2 (Z C- 19), 27.6 (OC(CHs)s E), 27.5
(OC(CHs)s 2), 7.9 (E+Z C-18), 7.2 (E+2), 6.4 (E+2).

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

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

(LR), (0.087 g, 0.214 mmol) is added, and the reaction is heated to 90°C. The
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20 Ar), 130.1 (E, CH, Ar),-128.1 (E + Z, CH Ar),
125.6 (2), 125.4 (E), 124.7 (Z, CH, Ar), 122.8 (E
WaR08/Ar1p94 119.1 (2), 118.9 (E), 98.3 (Z, C 14)PCBBP207/006243
(E, G 14), 81.4 (E, O0C(CH3B3), 81.2 (Z, 0C(CH3)3),
75.3 (E+ Zz, CG20), 66.0 (E+ Zz, G1 7), 52.7 (E, G b5),
= 3/1
re%&tlgn H%;tu% neggég%oé 38:( h%_%’%m&ﬁto?ing%e/BC éxar?e?A?OEt 3/1)

I
oAb SR S o Pdes gt

reg rﬁi&‘é%smmed' 5y fAaSP ehMidatb ra'%ﬁ\'?y(é"lGESHéi/ér%?RcOEﬁ =), thereby

er stirring and inert atnosphere. Subsequently,

oﬂtgﬁﬁ?rgg{s% delif@9RSduct kiRbeo (P (9852 GamBIs2 4 /E[‘S'Tﬁ’é Janl Hitense yellow

and the reaction is heated to 90C.
sAi@08/ 011994 PCT/ EP2007/ 006243 31 reaction m xture is
reacted for 18 h 90C, nonitoring by TLC (Hexane/ AcCEt
= 31 NM@SC@C@W@H%PS@ &8 (& ey, coa0eR 8.38NR, 9Pl Ve 4 Hz, Ar,

i s evaporated under vacuum and the residue is

=4 y1H,! S444, pHexsme/ 77 Hz, H-
lel21 8t§ﬂ<(e(§)e1bl—§/ %Ztﬁﬁ%?ﬁgqai@%glﬁedqgroduct (Oﬂgﬁ g, “

1 ya! | -
ﬂE) Q%C%iﬁ, J ?/émz?zs rgﬁ'gE& (S’@s IWH HIMME& 5101443 6kl (d 1H, J =

T (d= =
171t*HzJF| 87%2!#273 (Asz ﬁsﬁ%{zw &jﬁgg(&(ﬂt ,11?HH£ﬁﬁ7@ H293 (q, 2H, J=

lot Y% 1
7%%&% +ﬁﬁ2(2§m oBUE%H’Gslgdzlﬁ(in Hfgéa&zzarzg? 6H, E). 3C

N|51R’7§|b§|3, 3bo MH2ES. 172.8511 15, 1518, 439.87 138kl 144.9,7H1.9, 132.3,
q, 2H, J= 10 7.2 Hz, H19E). 1.55 (s, 9 H,

131@UE§0 71185301884 ( 125. 621r125 ) 129982643 781.8Mm756H,6829,. 59.2, 33.6,
13¢ NWR (CDCI3, 100 MHz) 6 172.4, 171.5, 151.8,

27497 8, 724850, 146.9, 141.9, 132.3, 131.0, 130.7,
130. 3, 128.4, 125.6, 125.1, 122.9, 104.3, 81.8, 75.0,

68. SEXAMBLE XXXPV - FtépérationDf Thi@-GimabecdnXAMPLE XXXI V

- Preparation of Thio-G matecan 15 Thi o- G mat ecan

20- AMES-Gith NeEarg 20D TIER! (01B6D)g,i (& 104 siwabl dsl dissolved in anhydrous
anhydrous THE (8 nL) wi'th stirring under inert

TiHF 8sphe wéth stirling qodat inerEaBiNddhefd). sabsequently) ETB3HF (0.127
mol ) is dropped therein. The reaction mxture is
mi_e &ct8&0d nfnool) 18 diopped theceint Thpeeattioremixtore ioréamjedyfor 18 h at
TLC (CH2CL2/ MeOH = 25/1) the di sappearance of the
roogatprmperatire, mohitening by TeCASdt&l e/fMedid ey 2594 thendiaappearance of
the residue is purified by
the reagent. The solvent is evaporated under vacuum and the residue is purified by
flash chromatography (SiO,, Hexane/AcOEt = 211), thereby obtaining the desired
product (0.048 g, 0.102 mmols, _95%) as an intense yellow solid.
'H NMR (CDCl;, 400 MHz) 6 9.02 (s, 1H, CH=N E) 8.28 (d, 1H, J= 8.42 Hz,
Ar, H-12E + H-122), 8.23 (d, 1H, J= 7.6 Hz, H-9E), 8.09 (brs, 1H, H-14E + H-14.2),
8.08 (s,1 H, CH=NZ2), 8.04 (d, 1H, J=7.6 Hz, H-92), 7.85 (t, 1H, J=7.4 Hz, H-11E
+ H-112), 7.70 (t, 1H, J= 7.4 Hz, H-10E + H-102), 6.26 (d, 1H, J = 16.8 Hz, H-
17E), 6.24 (d, 1H, J= 16.8 Hz, H-172), 5.67 (s, 2H, H-5E), 5.51 (s, 2H, H-52), 5.37
(d, 1H, /= 16.4 Hz, H-17E + H-172), 3.87 (br s, 1H, OH), 1.89 (q, 2H, H-19E + K-

192), 1.55 (s, 9H, 0'Bu2), 1.42 (s, 9H, O'Bu 2), 1.03 (t, 3 H, J= 7.2 Hz, H-18 2),
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20

25

20 flash chromat ography (Si 2, Hexane/ AcOEt = 211),

t hereby obtaining the desired product (0.048 g, 0.102
wonme119956% as an intense yellow solid. 1H NMTT/EEX0DHB006243

400 MHz) 6 9.02 (s, 1 H, CH-:,)? E) 8.28 (d, 1 H J =

8.42 Hz, Ar, H 12E+ H 122) 23 (d, 1H, J= 7.6 Hz,

1@23{5?\321)48./ 97%9%:458@) eIk (EdeR) 1902 6 @73%5{;,,%1173.5, 151.7,
148, 4‘]?581 415'&111#@2@% ;%qléfg -K(j)o 1923, :@sﬂi@% 130.5,
BERRARSOEATE PN PRy
R o igeied ® (% 2% oo

5 il b e o R o
m%ﬁléll'ﬁ}%ga%é 9@?@%@%@% @%@)séhiléy?%gf(aai#%med by cell
ol b oo, 1, g PP B gt
S B AP 1 3Pl iy
afteg s{gp ﬁ% ? w?Péjggm (a?{e?*r]ngﬁ,el%sby%é Qﬁﬁ@& wﬁﬂlaLC&ﬂ{é{@onter 72
hdd?F al?fetr eQPome% tﬁgto‘?ﬂ%slf@rrtﬂz %elPerrrqﬁ ?Pgﬁsgéng% gdee ined as

thmc WEre co

therb&lé@h{rg%ﬁ Mtﬁblﬁﬁj\kﬂyl 509 @élle row N\% afrgd"vvn!?iob’ﬁtﬁ%ated controls

after seedin wer e exp e drugs
ognted with a Coulter conter 72 10 hour s after
exposure to the drugs for the determ nation of I|C50s.

S Il it
Lo AL KRS TR BB RRER MR ALENA HpRrblassny
- grovhRa %WkﬁwMétermTMh&%%%q -bp BHNELLERT DNA SV40

DNA rupture assay DNA ruptures Wwere determ ned using a

b
pAFLDIMle 6L SN, Bl fo et hbanc: o

TREARG | Qgty@et Y® etdpBisoARIESE R’ @S DNA ﬁt@% Hriz§midY fusion to a

enzyme fusion to a heterologous site-sel éctive

hdtbVoIBddid NGtePiQé&tivie APNARIDINdikGNpRIteifeUohBNP, Cancer Res 1999;
59:3689-97). DNA fragnments were only |abeled at 3'.

59tBes$MA). DNAUfragmeats were dnBPiIdpeied BivBs anid EINA@Epture reaction

carried out in 20 M of 10 mM Tris-HCL (pH 7.6), 150
(2000 cpm/sample) was carried out in 20 ml of 10 mM Tris-HCL (pH 7.6), 150 mM
KCI, 5 mM MgCly, 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
pefsistence was tested at different times adding 0.6 M NaCl after 30 min. incubation
with 10 pM of the drug. After precipitation, DNA was resuspended in denaturation
buffer (80% formamide, 10 mM NaOH, 0.01 M EDTA and 1 mg/mL dye) before
seeding in denaturating gel (7% polyacrylamide in TBE buffer). All of DNA rupture

levels were measured by means of a Phospholmager model 425 (Molecular

Dynamics) (Dallavaile S, Ferrari A, Biasotti B, et al. Novel 7-oxyiminomethyl



20 KA, 5 MM Md 2, 15 pg/nL BSA, 0.1 mMthiothreitol,

and the human reconbi nant enzyne (full length topl)
WO 2008801994 n at 37C. The reactions were bl ockedPQEEPZH07/006243

0.5% SDS and 0.3 ng/nmL K prct%inase for 45 nin. at

42C. DNA damage persistence was tested at different
-caﬁfgtmﬁe@lddiemaﬁvé‘s Withigsdtetf inevitrdQandi in. viv e @ukitremactivityh J Med
pM of the drug. After precipitation, DNA was
Chefspendeskéqzaenat uration 25 buffer (80% formam de,

10 mM NaCH, 0.01 M EDTA and 1 ng/nL dye) before

seedi ng i n denat ur FdregteiRle df DNpAayagey|%an de in TBE

buffer). Al of DNA rupture |levels were neasured by
Phosphol mager nodel GMQ} ecul ar
g;%n muﬂj‘s Bal E“'—*' | eg% Ferfar.ﬁ%?;,( Braset++—B—ret—al-
Novel 7- ox3| i nofet hyl {WD 20018/ 011994 5 10
00710062 33 danpt oghecin |derivaji ves W th
ng{gﬁ é |frn4[§gd Lntvivo Mc?i \_/irty_ ] !\'/13(10
Cahgroheaih; 44 3260- 74) Per sb8t encel of DRA damage (%R0
ounds I 51 ropof ecan 100 6520 1
S@ggt ot heci n 108%8 23120 sRBs 100] 60 5398 L ao?8
IQIQ%O% 10 10 | @Yp6181 (100 88350 22| | DN16156 1()0 1040
80—60—1DN16092—100—35Tt8 15 WO 201 /011%34
IP-F182007/ 0062480 34 |cLAI MEB1. Cohpound® of gener al?
ibQreTsea |: |R2 Riok R3 § N 100 80 60
IDN 6092 100 35 18 15




NO OHO (lI) 5 wherein: Ris F, d, Br, I, -N3, NH2,
-NR R, -COOR, -CONRR',-NHR""-NR R" in which R,
woR008M0t19%¥ ' can be H, al kyl, aryl, arylal kyl, BCHEP2007/006243
al koxycar bonyl , aryloxycarb%gyl; Rl is al kyl,
am noal kyl, hydroxyal kyl, nitTile, al koxym no,
Cgrwugxynino, 10 silylalkyl; R2 is hydrogen, hydroxyl,
, am noal kyl; R3 is hydrogen, optionally
prot ected hydroxyl, al koxy, am noal kyl, wherein the
al kyl groups, acyl, al koxy, am noal kyl or al koxym no
can gontain, 1.to %, ref?r_bly 1 to 4, carbon atons,
Yin a QFFQPBH?OBPGB?EEEHHH”%ﬂain, and 15 the groups
aryl and aryloxy can contain 5 to 10 carbon atons; the
phar maceutical |y accepRabl eRtalt R isoners,
enantioners, diastereoners [heregf and correspondi ng
m xtures. 2. A cb QT Sas clained in
claim1l, which is se : b—<4gr oup consi sting
of : 20 a) thio-canpt ANtk i 0- Ronocanpt ot heci n
c) thi oSN38; WD 2008/ 011994"PCT/ BR2007/ 006243 35 d)
t hi o-topotecan; e) thioirinotecan;
3. A process for the preparation of chopg
formula (1), substantially 5 coﬁﬁ?@éin he steps
shown in Schene |, wherein: a) protect®dOof hydroxy
precur sor groups; 0

wherein:

R is 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, aminoalkyl;

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

wherein the alkyl groups, acyl, alkoxy, aminoalkyl or alkoxymin‘o can contain

1 to 8, preferably 1 to 4, carbon atoms, in a straight or branched chain, and

the groups aryl and aryloxy can contain 5 to 10 carbon atoms;
the pharmaceutically acceptable salts, isomers, enantiomers, diastereomers thereof
and corresponding mixtures.

2. A compound of formula (l) as claimed in claim 1, which is selected from the
group consisting of:

a) thio-camptothecin;

b) thio-homocamptothecin;

c) thioSN38;



b) conversion of the pyridone ring to thiopyridone

ring; c¢) renoval of the protective groups; Schene |
WER200BMBIR2 RIL R REOR3/ / ONa) \ Nb) /PC/EP267/006243

OOHOO0OO 0 PG R RRRR35SR1I R RBRgR3 S NNGO

*N30 OOOOHO O PG 10 wherein R R1, R2 and R3

haveyy henigRapbiagandescri bed above and PGis an O+

protecting group. 4. A process for the preparation of

the gpmpadnthot&dant ormul a (1), substantially
conprising the steps shown in Schene ||, wherein: a)

pr ot Ct iyqBgipiatb8n Pr ecur sor hydroxy groups; 15 b)
derivati za?i on at 5 through formation of a carbani on

3and Regekbed ¥ e PrepHhest ro‘?%nh;%&gnﬁga&efarin&a\ (1), substantially

' transformation of the 16a carbonyl into thiocarbonyl;
5 cM@p%ﬂﬂéltﬁélﬁe% JPeWnERAMENOP 4thbreid® d) deprotection
of the hydroxy groups; 1n which steps b) and c) can
be rgyers8dction of hydroxy precursor groups;
b) conversion of the pyridone ring to thiopyridone ring;

c) removal of the protective groups;

Scheme |

10 wherein R, R1, R2 and R3 have the meanings described above and PG is an OH-
protecting group.
4, A process for the preparation of the compounds of formula (I), substantially
comprising the steps shown in Scheme II, wherein: |
a) protection of the precursor hydroxy groups;
15 b) derivatization at 5 through formation of a carbanion and reaction with an
electrophilic reagent;

c) transformation of the 16a carbonyl into thiocarbonyl;



RRRLRR RLRERORZ3 O Nb) NNOOHOOO 0 PG R

RLRRZIORRLRNCc) RBSd NN / ON\ PGONO
WOEDSRPIORL R S N / Ng O HO O Schene | |PUHEP0TI006243
R, Rl, R2 and R3 have the negpi ngs descri bed above and
PGis an OH4 5 protecting group. 5. A pharnmaceuti cal

conp@si t,ion, cont ai.nj of formula (1)
t oge hePepW?‘ﬂ'oﬂhogghg%ggfoﬁ(g??yggccept able carriers
.and exci pi.ents. .6, ceutical conposition as
n h?%geplgrﬁcqngi%qﬁn%vﬁﬁ%ﬁ%&i naform suited to the
oral or parenteral adm nistration. 10 7. The use of a
conp@andRas clained in clains 1-2Rer 8f a conposition
[ ims 5-6 forgs
at ment of tunor

Scheme Il
wherein R, R1, R2 and R3 have the meanings described above and PG is an OH-
5 protecting group.
5. A pharmaceutical composition containing a compound of formula (l) together
with pharmaceutically acceptable carriers and excipients. |
6. A pharmaceutical composition as claimed in claim 5, which is in a form
suited to the oral or parenteral administration.
10 7. The use of a compound as claimed in claims 1-2 or of a composition as

claimed in claims 5-6 for the preparation of a drug for the treatment of tumors.



37 8. The use as clainmed in claim7, wherein said drug
is used for the treatnent of solid tunors and

WO ewROM9Es, in particular tunors of the [ung, BWEER2007/006243
breast, stomach, |liver, pro&fate, soft tissues
sarcomas, esophagus, pancreas, head and neck,

8. g |'i atieasdeoaBclaihe® M Slamin @, whBiein BYidl dIay id dséefdrant &atment 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.



