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WO 2008/011992PCT/EP2007/006218 1 CAMPTOTHECIN

DERIVATIVES WITH ANTITUMOR ACTIVITY The present invention
relates to novel camptothecin derivatives having antitumor activity, the
processes for the preparation thereof, the use thereof as antitumor drugs

and 5%054%ggéutical compositions containing them. BACKGR 06218
THE INVENTION 5Camptothecin is antalkaloid extracted from

oAl TeTH BCUM D &R WY EHAE o) | s AGERIGHBROEY MG MBIV ani in
1966 (J. Am. Chem. Soc. 1966, 88, 3888-3890). Camptothecin, albeit
endowed with wide spectrum antitumor activity, especially against colon

tumor and.oihet SAlithRAE, Atk IEUKETRIR: (B ARYSRA K INRIAPK A Raving
its high toxicity, which is particularly 10 manitested in the form of
hemioumagisatistitistrgaptwdptasiingd taxicity gust ayriosuppedssienuse thereof
number of camptothecin analogues have been synthesized in order to

oBfaf EBHPBLHES haANAPRATTHRAER eHFRHR ST BN At plisent) 8o
drugs ageAl&gg[j{billjRjﬁa a]cH%elwgﬁﬁ‘SﬁTll and topotecan. Other
suc

15 derivatives, as belotecan, rubitecan, exatecan, gimatecan,

pegamataeaRtoWERIACAN dFAARERGIN AiRIRIRA M SIRMOSAPRIBIBES B cuminata
diflomotecan, and many others, are undergoing clinical experimentation.

CotviporerRER THEL #eadtighly bullbte! proddvigrforrl 096@rekyAm. Chem. Soc.
ethylcamptothecin_(commanly known as SN-38), approved for the,

e 2O g Mol AU &R ~2REL (S0RALA U, CinsBRCtrum
Uit GRRYICE c AYRYY AR IRfO KL IHTPEAB ) u m o TOR GG Sfid tumors and
compound solublé in physiological solution, active against the tumors of
tHedkagiistonsacht, lised ovéngrbpeasiepiom ftate gesopdiaeity sy hechuis paoficularly
tissues sarcomas, head and neck, glioblastoma, 25chronic and acute

nijariEstie ikl FopbtBeMPERGRE Rywider SRR I iaa drigy and
S A IEHIReia and thrombocytopenia. WO
2%/011§32PC1%P2007/006218 2 Lurtotecan is a more soluble
derivativephavieg attdityprotiecrs fdhe;nesk dvanycbreaghtbekizedtal,order
and pulmonary microcytoma. However, Lurtotecan also has hematic
tdRi@Btain conpanitctsaRay ia HrodrigMisitihanstdigsesstebiiy. afanigsent, two
t rs of the 5pancreas,. ovary and breast. thecin,and.its
S e e R ey SR S P GBap e Oner
agatnssfiverrs mraistanhio corveriianal driugacbghidingtapaisamerg@ssatecan,
inhibitors; maintain high topoisomerase levels during the whole cell cycle;
desamriese mullldrig vesistake (Hgeior VRS R lERA Hetddyipgemptothecin,

mﬂe]; bolism mediated bg the %Hz me, . . . .
iflomotecan, and many othefs, are undergoing clinical experimentation.

Compound CPT-11 is a highly soluble pro-drug for 10-hydroxy-7-
ethylcamptothecin (commonly known as SN-38), approved for the tfeatment
of many solid tumors and ascites (colorectal, skin, stomach, lung, cervice,
ovary, non-Hodgkin lymphoma).

Topotecan is a compound soluble in physiological solution, active
against the tumors of the lung, stomach, liver, ovary, breast, prostate,
esophagus, rectum, soft tissues sarcomas, head and neck, glioblastoma,
chronic and acute myelocytic leukemias. Topotecan shows, however,

important side effects such as neutropenia and thrombocytopenia.
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Research is now focused on novel inhibitors of the topoisomerase | having
lower toxicity than the presently used drugs. Open-ring camptothecin
derivatives show high protein binding (in particular with albumin) and low
qj&(t)r%l&ig{}@zthe tumor tissues As a 15consequence, the product P200700
accumulates in the body and tumors arg poorly affected. If,cérﬁ%/ezpsé/fﬂ/,ﬁm
the high lipophilicity of the lactone form promotes the adhesion of
camptdtbecitz cenivativesnte cellubentwanedy gartciterly aivityrocytesors of the
affecting the tissue/plasma distribution ratio. For this reason, 20 research
RIS N PRl BAFA ISR 8RN aB0E PBEBREY: ) BGyHPBTaoviowever,
‘E@E%FJ&E“"&% (p%oadsuRtés ﬁé‘ll@%‘é’%ﬁ‘&t ood solubility; b) design of highly

poten proauc S having therapeuticafl éffect even at extremely low doses

MnrlifitiinQedathes . Jtbd Ay dedthd-nasiionsiisealy Riguedalnors of the
tolerated while not affecting the stability of the DNA-Topoisornerase

2BIrcargRothedin et argasplex, the formation of which is responsible
for the antitumor aQﬂVitﬁfg the com%(}runds. ... Products

with 20R
configur2BRIBIGEN dtteH hagHE ??er?ﬁlé%éhaecﬁ\‘?é‘?h‘%(%‘?é%?&&’ﬂ&?@erase

withR@Rgenfiguratien v yhich,caiReides Yh e WQ to conventional drugs,
2008/011992PCDEP2007/006218 3 natural configuration. As a rule,

nnadiftiationspal shenbrapsitibnraribitonsidesalt ainfavigiratlpds tieerase levels
formation of the ternary complex, whereas modifications at the pyridone

e KRRl BTV RBOREAES ldetRHBI HIHFRSIRANEF AP Sher MRP)
P RIBCLOSLRE OF THENMENTION, 5 fa @ fst aspec, he

invention relates to camptothecin derivatives of general formula I:  10(l)
Research is now focused on novel inhibitors of the topoisomerase |

having lower toxicity than the presently used drugs.

Open-ring camptothecin derivatives show high protein binding (in
particular with albumin) and low distribution in the tumor tissues. As a
consequence, the product accumulates in the body and tumors ére poorly
affected.

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

Modifications at the 7-, 9-. 10- and 11- positions usually proved well
tolerated whilé not affecting the stability of the DNA-Topoisomerase
f-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
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wherein: R is alkyl, aminoalkyl, hydroxyalkyl, nitrile, alkoxymino,
aryloxymino, silyialkyl; R1 is hydrogen, hydroxy, alkoxy, aminoalkyl; 15R2

is hydrogen, hydroxy, alkoxy, aminoalkyl, optionally protected hydroxyl;
wherein the alkyl, alkoxy, aminoalkyl or alkoxymino groups can contain 1

téyg, zﬁf’g[f“élé{%:fy 1 to 4 carbon atoms, inga straight or branched %ﬁ’gﬁ‘ﬁ"w 006218
whereas the aryloxymino group can contain 5 to 10 carbon atoms; 20the
phasmaceuticalhafeaeptable salts, isomers, enantiomers, diastereomers
thereof and corresponding mixtures. The compounds of the invention
show 16V Brotsn BRitePERa hatd\Gopdritinm? Ehaangid puene aveHrable
Vel Iow doses, WO LO0BIOLIS0PDERER200/A006210 4. oTBR at the
preferre syn?hetlc rou%e or the p}(epara ion of the compounds of the
IEyﬂaB% isrbustratad v Hie follewingnrrhame ardoeubriabtialksimvelesvity of
the following steps: a)protection of the precursor hydroxy groups
Sbyderivatiziation at 5- with N,N-diprotected hydrazine c) optional

conversion of the pyridone ring to thi r'cﬁ:e ring d) removal of the
protectwbsé}bé’p%%ﬁ'l Enwﬁtm%w@. n e) optional aromatization of
the pyrﬁ%QJeﬁrﬁ&gasg&t, the invention relates to camptothecin derivatives of

general formula |:

wherein:

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

R1 is hydrogen, hydroxy, alkoxy, aminoalkyl;

R2 is hydrogen, hydroxy, alkoxy, aminoalkyl, optionally protected
hydroxyl;

wherein the alkyl, alkoxy, aminoalkyl or alkoxymino groups can contain
1 to 8, preferably 1 to 4 carbon atoms, in a straight or branched chain,
whereas the aryloxymino group can contain 5 to 10 carbon atoms;

the pharmaceutically acceptable saits, 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.



WO 2008/011992PCT/EP2007/006218 5 In the Scheme, R, R1 and

R2 have the meanings described above, and PG is a hydroxy-protecting

group. Hydroxyls are preferably protected by means of easily

cleavable acyl groups, preferably trichloroacetate and Troc, or silyl
gr8lp8IHLErably Striethylsilyl.  Deriyatization at 5- with pRStEdHRY07/006218
hydrazine can be obtained by treating the precursor with a strong organic

base, sutias LiEWVHAS v@e Inesthsrassly [ ' AR
di(:arboxylafgzr such as ﬂblﬁfﬁ%gﬁ%ﬁ%@ﬁf %érgtggg?z?fl'g:(y aza nds of
dicerboxgtdien Corlersate dfnhe 10 hyvidonechrente thidpyuisktae tiwiyy danolves
be obtained by reaction with 2.4-bis(4-

n%&%%‘@w $§8P%’ 3 4-dithiaphosphethane-2,4-disulfide (commonly

known as Law, S ol dron 1985, 41,

5061; C?erkas%@%%ﬁg{? %ﬁ(ﬁt@ﬁ]ﬁ%@g ?L%‘%géﬁk%ézgﬁé attas AAG et al,
Sulfur Lejt. 1982riatidaivsted et alithayahedsand 84, Mirdeha or with

an 15equivalent reagent. Lawesson's reagent is preferred. The

pUrposefdf thePBHRARAICOBESRIRINab tirfopyFidene i tordrnanitepe ring
closure gnce hydrazine has been deprotected. It has however been =
observe%rl ¢ ??he Qecefg/ §p%ﬁi3ﬂ%<¥ﬂé%a%%f‘ﬁ>ﬁ’mé{af&i@é‘i)gﬁ“0”

that sarlndD \cll%s%re regcr:ﬂon

without getivatignieh e pyrdingearPenyhopgxapRrigiag thiocarbonyi. 20
When the hydroxy-protecting groups are silyls and those at the nitrogen
are carbamates, they are usually removed with trifluoroacetic acid. In an

alternativ€&’

[} i
y\mur QQHS
MN460 eell Tine

the NCI
formula (I) are reporte
SN-38 as referenceds.\W
Formula NCI-H460 ICH
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0 FW =348.36HO C20H16N204 0 0 0.115 0.0174 Topotecan 1 NN
HO---50 N--6/ , N FW =421 023H23N305 0 0.63 0.44 SN38 HO.0 I N/

WO 2008/011992 5 PCT/EP2007/006218

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

Hydroxyls are preferably protected by means of easily cleavable acyl
groups, preferably trichloroacetate and Troc, or silyl groups, preferably
triethyisilyl.

Derivatization at 5- with protected hydrazine can be obtained by
treating the precursor with a strong organic base, such as LIHMDS, and
reacting the resulting carbanion with an aza dicarboxylate, such as di-t-
butoxy aza dicarboxylate or dibenzyloxy aza dicarboxylate. 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 (commoniy known
as lLawesson’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.

The purpose of the optional conversion to thiopyridone is to promote
ring closure once hydrazine has been deprotected. it has however been
observed that said closure reaction is spontaneous and immediate even
without activation of the pyridine carbonyl for example as thiocarbonyl.

When the hydroxy-protecting groups are silyls and those at the
nitrogen are carbamates, they are usually removed with trifluoroacetic acid.
fn an alternative procedure, steps b) and c¢) can be reversed.

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

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

references:



5

FW =392.420 C22H20ON205 0\ 0.0865 0.0049 IDN 6132 H N FW
=363.38HO C20H17N304 00 17 4.25IDN 6137 N 3.8 1.08 FW

=358.36HO
WO 2008/011992 6 PCT/EP2007/006218
NCI-H460
Name Formula IC50 (pg/mL)

Cell count

Camptothecin

FW =348.36
C20H16N204

° 0.115 + 0.0174

HO

Topotecan o 0.63+0.44
FW = 421
C23H23N305 o)
HO
SN38 FW =392.42 ©0.0865 + 0.0049
C22H20N205 0
H
N
/
DN 6132 o 17 £4.25
FW =363.38
C20H17N304 o)
A
N Y/,
\ 0
IDN 6137 FW =3568.35 3.8+1.08
C20H14N4AO 3 o]

The most active compounds were evaluated in a DNA cleavage assay

measuring the active concentration and damage persistence (see the section

'Examples').

The derivatives of formula (1)

surprisingly show higher
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n2nHimann The most active compounds were evaluated in a DNA
cleavage assay measuring the active concentration and damage

persistence (see the section 5'Examples’). The derivatives of formula (I)
surprisin IIy show higher WO 2008/011992PCTTEP2007/006218 7
pgrgié(f%sﬁ(acégigﬁ blocking DNA replication han the reference stafd g0 7/006218
(particularly topotecan and camptothecin), while maintaining an effective

cylerissieastVviy. IpeckiigeDasRech shediyantirarelMes teference standards
pharmaceutical 5 compositions containing a compound of formula (I)

tdgettistigitly pleaeterriutrally cre@beibre tarrivtsilgnaneialpiems,. Bine effective
pharmaceutical forms suitable to the oral or parenteral administration of
1 BHEG Y'Y can be solid, preferably capsules, tablets and granules,

or liquich,preferahiy iieciaBle,or inflssiom Soltians - JAThE Syifahlh armaceuical

formulated compounds of the invention can be used for the treatment of
selidnipiosdlis @ d denkemiag, i partoy@utumos ofdinenluiag, Oyarodedast, with
stomach, liver, prostate, soft tissue sarcomas, head and neck, esophagus,
pﬁﬁér’é‘&%?%i&i'%&Gﬁ?,pé%kﬂa%ﬁﬁ%f%fﬁaﬁi@éﬁtﬂ”&fﬁ% r@@o%maceutloal

l%lfﬁ@'%] i t%%%g%?&%@@%@% | oh 229 d%@?g%%w%‘? %6 com pounds (1)

Camptothecin mol), is suspended in anhydrous
disaetmdfeananpes ésanil)c apdercisethpisiospiietgaantehedesyliing preferably
suspension is added with imidazole (0.980 g, 1.44 mmol). The mixture is
20ngrtel PO HRIRIED4tiBBEquently triethylsilyi chloride (TES-CI)
(0.193 mL, 1,15 mmol) is dropped therein, followed hy addjtion of

e Suitabi #Earm P&E??B'u&wrédsfgv e ¥1 ngef} Egrﬁ’t%ﬁeused for

4-dimethylamino pyfidine MmN A

reaelien ARNENEIS RIRPAGE WdeleA@HEs (TH-ba¢aBlRimuirs of the lung,
complete disappearance of the reagent, eluent CH2C62/MeOH = 3011).

Theaulidresshséquastly Meeredissdiatal srlHissi2 sadopastedwad BI2g neck,

d saturated NH4C1. Th hase is extracted with CH2CI2 (2
650 A orBERE B CoME cdmEihan S0 AHGU OVEr NAZaDss, and acute

filtgyathand crnganated under vacuum, thereby obtaining the desired
product (0.133 g, 0.287 mmol) as a pale yellow WO
2008/01E¥PRIEEP2007/006218 8

EXAMPLE | - 20-OTES-camptothecin .

Camptothecin (0.100 g, 0.287 mmol), is suspended in anhydrous
dimethylformamide (3 mL), under inert atmosphere, and the resulting
suspension is added with imidazole (0.980 g, 1.44 mmol). The mixture is
stirred for 10’ minutes, subsequently triethylsilyl chloride (TES-CI) (0.193 mL,
1,15 mmol) is dropped therein, followed by addition of 4-dimethylamino
pyridine (DMAP) (0.040 g 0.287 mmol). After 46 h, the reaction mixture is
evapcrated under vacuum (TLC control of the comnlete disappearance of
the reagent, eluent CH2Cl2/MeOH = 30/1). The solid is subsequently
redissolved in CH2Cl; and washed with H2O and saturated NH4Cl. The
aquebus phase is extracted with CH2Cl2 (2 X 10 mL). The organic phases are
combined and dried over Na>S0Qy, filtered and concentrated under vacuum,

thereby obtaining the desired product (0.133 g, 0.287 mmol) as a pale yellow
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solid. 1H NMR (00013, 400 MHz) 6 8.37 (s, 1 H, Ar, H-7), 8.25

(d, 1 H, J=8.4 Hz, Ar), 7.92 (d, 1 H, J= 8.0 Hz, Ar), 7.82 (t, 1 H, J= 8.0

Hz, Ar), 7.65 (t, 1 H, J = 8.4 Hz, Ar), 7.57 (s, 1 H, H-14), 5.67 (d, 1 H, J =

16.4 Hz, H-17), 55.29 (s, 2 H, H-5), 5.25 (d, 1 H, J= 16.4 Hz, H-17),
MRABRR2 H, H-19), 1.03-0.93 (m, g2 H), 0.80-0.71 (m, %qTiﬁE‘i@&W"%m
NMR (00013, 100 MHz) 6 171.7, 157.6, 152.5, 151.5, 149.0, 145.9, 130.9,
18644, 130.0. 128.4, 128.1, 128.0. 127.9, 118.9, 94.4, 75.3, 66.0. 50.0.
33.2,7.9,7.2, 6.4. EXAMPLE Il - Preparation of

5-di-t-bito Xy ¥R GAY Rl 42 thblibe) @0@'7E§~»Cén’frbt6thédiﬁ) 8.25(d, 1 H, J=

oth -0TE 100 d hyd
T TS ki il TrRr uAbophatt Inan boui-brae. A7 7.65 (
temne@wf@ 9f128Gand 3 1.Q M WMP&?O!#%‘?”(@ W—? © 281]6%'—1-42 H-17),
0.281 mmol) is dropped therein. After 20", di-tert-butylazo ‘dicarboxylate

(DTBAG) 2510035, &, D532 mikhal)int@ndhydirots THF220nL)88 added, H-19),
After 4 h at -78C, the disappearance of the reagent is monitored by TL
(AR 311) OrhrAatibor %xwata S domcra A Gbalrd 171.7.

The1sacin i umrehet by addlion ofsatugled NL 70 auets 2 o

phaseis exiracted with ) and tHe organic phases are

coathdeds driscbaver Na@ SE340 filered 33(andecangestiated under
vacuum. The residue is purified by flash chromatography (S102,

Hexane@é@\éFL@/l‘j thePEBRsBLMMinga Midivird eiomycarpasythyeyazino-20-

((b E mlealn 97%). The two isomers are separated by further
chromatogra norder of elution: 1st diastereomer: 1H NMR (00013,

400 MHz}enBBehtsis, LHOES23@20(dgl W, 36 8hhan Ay 8Mdstied in
d, 1 H, Ar), 7.90-7.71 (m, 2 H, Ar), 7.70-7.45'(m, 2 H, Ar+H -14), 6.52 (br

samwdi#ps;s 5l (8, with 18Pl Uﬂdl@)iﬂ'ﬁzea(iﬂnQSHherelﬁlﬂaHz:ooled to a

BATAL DAL AR ARG 1
299663511@%25’&13&%2&%?:409@?@@2%*\” sze@tlgéfila%§7d$oérﬁéa§xéfé5®'rBAC

152.0. 152.0. 151.2, 149.4, 145.0. 132.1, 130,6, 130.0. 128.7, 128
1007.@75 g, 0.324 mmol) in anhydrous THF (2 mL) is added. After 4 h at -78°C,
the disappearance of the reagent is monitored by TLC (Hexane/AcOEt = 3/1).
Formation of the two diastereomers is observed. The reaction is quenched by
addition of saturated NH4Cl. The aqueous phase is extracted with CH.Clz (3
x 15 mL) and the organic phases are combined, dried over Na>SQy, filtered
and concentrated under vacuum. The residue is purified by flash
chromatography (SiO2, Hexane/AcOEt = 3/1), thereby obtaining a mixture of
the two isomers (0.145 g, 0.210 mmol, 87%). The two isomers are separated
by further chromatography. in order of elution:
1st diastereomer: 'H NMR (CDCls, 400 MHz) 5 8.80 (br s, 1 H, Ar),
8.23 (d, 1 H, J= 8.4 Hz, Ar), 8.01 (br d, 1 H, Ar), 7.90-7.71 (m, 2 H, Ar),
7.70-7.45 (m, 2 H, Ar + H-14), 6.52 (br s, 1 H, H-5), 5.61 (d, 1 H, /= 16.8 Hz,
H-17), 5.23 (d, 1 H, J= 16.8 Hz, H-17), 2.03-1.81 (m, 2 H, H-19), 1.79-1.08
(br's, 18 H), 1.06-0.92 (m, 12 H), 0.80-0.70 (m, 6 H). 13C NMR (CDCis, 100
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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.

2nd diastereomer: 1H NMR (00013, 400 MHz) 68.79 (br s,1 H, Ar), 8.23 5

(d, 1 H, Jr 8.4 Hz, Ar), 8.01 (brd, 1 H, Ar), 7.85-7.76 (m, 2 H, Ar), 7.65 (br
t,1 H, Jr 8.4 Hz, Ar), 7.52 (s, 1 H, H-14), 6.54 (br Si 1 H, H-5), 5.61 (d, 1

HYS 2982, H-17), 5.22 (d, 1 H, J= 4p.8 Hz, H-17), 2.03-1F6F 2 1406218
H-19), 1.76-1.08 (br s, 18 H), 1.04-0.92 (m, 12 H), 0.80-0.70 (m, 6 H). 130

NMR (GDGB 7106 MélA) 8517 115515 718218545 105 F5 115244d.22.945.0. 132.1,
151.2, 149.4, 10145.1, 132.1, 130.6, 130.0. 128.7, 128.4, 127.9, 119.9,

0832 .82380.5178.6, 18246587 .83.31 283 98724 ,628,82,%.49.7, 75.2, 65.7,

- i f 5-di-t-b b lhydrazino-20-01-1-
AR REEP TG g o Py carbonyiydrazing
5-di-t-Bng@&@?@aﬂhx@{aﬁimw%@z%ﬁé;,?ar@mmgf%@- %?r&ﬁ 9.3 823
HF (4 mL) with

mmol) first diastereomer is dissolved in anhydrous

stitring-ynderane i atmosghete bsubsedyently ESINg 6 1(0.088, mk), 1582 (br t,
mmol) is Sﬁ}rgf ed therein. The reaction mixture is reacted for 35 h at room

téniperai énititing by (P the' tiddppedhies of td. rdagerit- 61 (d, 1H, /
('je?@%eﬁfzc%liﬂs@ﬁz% 9yenLis, gvaporated 9?;%@?&;% j‘éﬁ? H-19),

the 20 residue is purified by flash chromatography C

=1372) tiesedy ebtaming, thepdesiczd gampuny ©.86bad @ 1enmpelisc NMR
98%) as a pale yellow solid. The product is further purified by
ctiStalizalion Yora)Gi-12C13/ 5t 2n@ &5 1950 5259 HIRRIR (CBOI3140R, 149.4,

WRRSTL Y bR A0 SIS 0N LT S o1
Hr3 0, 9824(b 4. &,3% 36287, 4447 8,86 £bieS4 1 H, OH), 2.00-1.80 (m, 2
H, H-19), 1.79-1.13 (br s, 18 H), 1.03 (t, 3 H, Jr WO 2008/011992 10
PCPEPEX¥I®OE IS Preparation of 5-di-£butoxycarbonylhydrazino-20-OH-
camptothecin 1st diastereomer
5-di-+~Butoxycarbonylhydrazino-20-OTES-camptothecin ~ (0.050 g,
0.072 mmol) first diastereomer is dissolved in anhydrous THF (4 mL) with
stirring under inert atmosphere, subsequently Et;Ne3HF (0.088 mlL, 0.542
mmol) is dropped therein. The reaction mixture is reacted for 35 h at room
temperature, monitoring by TLC the disappearance of the reagent
(Hexane/AcOEt = 3/2). The solvent is evaporated off under vacuum and the
residue is purified by flash chromatography (SiO2, Hexane/AcOEt = 3/2),
thereby obtaining the desired compound (0.041 g, 0.071 mmol, 98%) as a
pale yellow solid.
The product is further purified by crystallization from CHsCla/Pentane =
1/50.
'H NMR (CDCls, 400 MHz) & 8.77 (brs, 1 H, Ar), 8.16 (brd, 1 H, J=
8.0 Hz, Ar), 7.97 (brs, 1 H, Ar), 7.86-7.50 (m, 4 H, Ar), 6.51 (br s, 1 H, H-5),
5.66 (d, 1 H, J=16.4 Hz, H-17), 5.24 (d, 1 H, /= 16.4 Hz, H-17), 3.86 (brs,
1 H, OH), 2.00-1.80 (m, 2 H, H-19), 1.79-1.13 (brs, 18 H), 1.03 (t, 3 H, J=
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7.6 Hz, Me). 130 NMR (CDCI3, 100 MHz) 6 173.7, 157.9, 155.5, 155.5,
152.1, 151,3, 150.7, 149.6, 145.7, 132.3, 130.7, 129.9, 128.7, 127.9,

127.6, 120.0. 97.9, 82.8, 81.6, 79.7, 72.7, 66.1, 31.8, 28.3, 27.7, 7.7.

EXAMPLE IV - Preparation of 5-di-t-butoxycarbonylhydrazino-20-0H-
SEAMMEIREE 2nd diastereomer 40 PCT/EP2007/006218
5-di-t-Butoxycarbonylhydrazino-20-0TES-camptothecin (0.050 g, 0.072

13 MO oy dhastarremen sidisealan 2 sglrous T (8ankbwish 152 1,
stirring Under inert atmosphere. subsequently Et3N.3HF (0.088 mL, 0.542

mraolBisid@ppdd MherdiaSThel Ghstids dnixtdZ0i9 readed fiit738,Marr6or0.0.

10 temperature, monito;iﬂni by TLC the disagpgearance of the reagent
(HéxanetsSite: 3Ry The ot RleSapBrated! off dntter vacuum and

the resi i i ] a 10 —t =
312), T g oS HeLa o B R o R ARGz gy ot
agaiaistiyedovesoliaderBemenduct is further purified by crystallization
from CH2CI2/Pentane = 1/50. 1H NMR (CDCI3, 400 MHz) 6

8.79 (brSsdit 4B ute) g atb (i drRZieg 21§ T AD; cRIP (pihecinH, A0S0 g,
PSR, A TR B e P U R B Hof ) it
(4 2ifily A InbPrladd dBpReld Hhbsddudndy eline 3Hiz,(Mebsl L, 0.542
NMR (CDCI3, 100 MHz) 6 173.6, 157.9,
mmol) is dropped therein. The reaction mixture is reacted for 35 h at room
temperature, monitoring by TLC the disappearance of the reagent
(Hexane/AcOEt = 3/2). The solvent is evaporated off under vacuum and the
residue is purified by flash chromatography (SiOz, Hexane/AcOEt = 3/2),
thereby obtaining the desired compound (0.040 g, 0.069 mmol, 96%) as a
pale yellow solid.
The product is further purified by crystallization from CH2Cla/Pentane =
1/50.
H NMR (CDCls, 400 MHz) 6 8.79 (brs, 1 H, Ar), 822 (brd, 1 H, J=
8.4 Hz, Ar), 7.99 (br s, 1 H, Ar), 7.88-7.50 (m, 4 H, Ar), 6.53 (brs, 1 H, H-5),
565 (d, 1 H, J=16.4 Hz, H-17), 5.26 (d, 1 H, /= 16.4 Hz, H-17), 3.80 (br s,
1 H, OH), 2.00-1.80 (m, 2 H, H-19), 1.79-1.13 (brs, 18 H), 1.03 (t, 3 H, J=
7.2 Hz, Me). 13C NMR (CDCl3, 100 MHz) 6 173.6, 157.9, 155.4, 155.4, 152.1,
151.3, 150.8, 149.5, 145.6, 132.3, 130.8, 129.8, 128.7, 127.9, 127.8, 118.8,
98.0. 83.0.81.5, 79.7, 72.7, 66.3, 31.8, 28.3, 27.7, 7.8.
EXAMPLE V - Preparation of 5-dibenzyloxycarbonylhydrazino-20-
OTES-camptothecin
Camptothecin 20-OTES (0.100 g, 0.216 mmol) is dissolved in

anhydrous THF (6 mL) with stirring under inert atmosphere, then cooled to a

temperature of -78°C and a 1.0 M LiHMDS solution in THF (0.281 mL, 0.281
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155.4, 155.4, 152.1, 151.3, 150.8, 149.5, 145.6, 132.3, 130.8, 129.8,
128.7,127.9,127.8, 119.8, 98.0. 83.0. 81.5, 79.7, 72.7, 66.3, 31.8, 28.3,
27.7,7.8, EXAMPLE V - Preparation of
5-dibenzyloxycarbonylhydrazino-20- 25 OTES-camptothecin

CHMPABHELIT 20-0TES (0.100 g, 0.216,mmol) is dissolved inP&HHERHE1/&06218
THF (6 mL) with stirring under inert atmosphere, then cooled to a

tempRIatired®bppBG andraih.0 AltdiHMDIlisRIHEON Kbt baRams-, (0.097 g,
0.281 WO 2008/011992PCT/EP2007/006218 1°1 mmol) is dropped
therddd AfeeloindipeRygragediddrbdRylate) (0D97dg eal 324 temal)finat -78°C,

hyd THE L) is added. After 3 h at -78C, temperature is left to i
R RS By G T AR A ar e o A RO ARG AL p ERgent i

(HEXANBHAGOBY = 31 Formgrlinp aEHetwo Syligstereqamers|s obsernyed. g

After 90 min at room temperature, the reaction is quenched by addition of

satiastiec MhEI€lisTdiss agqueahusighas®e srestrasted wthfe2Gi2, (fhy ddaction is
mL) and the organic phases are combined, dried over Na2S04, filtered

arftt BBREEAPHRF IR PAcRIHTatak NEsfalieTiE DRTieRPYy fRiktse is extracted
02, OEt = 4/1 then 7(2), thereby. ‘
ig%%W%%@?gg @'Pg megc%:;(\?/(ghc%ci}%a%x%% %r%eé %go/e%rg')e 18%%bdrued over

obtaining a pale yellow mmol,

isorassardiiseRy ated byfohen iy amasegraphynin Prderai @idtienpurified by
1st diastereomer: 1H NMR (CDCI3, 400 MHz) 5 8.70 (br s, 1 H, Ar), 8.39
(bfiash Helpyneteg @l 1(8iQ= 7tk HACPBE (Br d/1 Hhea 782z, thereby

AQb?é?n%n(grat’pHg’ylélgﬁ lsjlgl’!cﬁb.zeqsg(,bé.tZH_Ir’n‘]rr:wo7l569|élg/é)'.o\tf)hg'?v% isomers
are separated by further chromatography. in order of elution:
1st diastereomer: '"H NMR (CDCls, 400 MHz) & 8.70 (br s, 1 H, Ar),
8.39 (brs 1 H, Ar), 822 (brd, 1 H, J= 7;6 Hz, Ar), 795 (brd, 1 H, J=7.6
Hz, Ar), 7.83 (brt, 1 H, J=7.6 Hz, Ar), 7.65 (br t, 1 H, J= 7.6 Hz, Ar), 7.64-
7.00 (m, 11 H, Ar + H-14), 6.49 (brs, 1 H, H-5), 5.57 (d, 1 H, /= 16.4 Hz, H-
17), 5.47-4.44 (m, 5 H), 1.98-1.82 (m, 2 H, H-19), 1.02-0.89 (m, 12 H), 0.80-
0.70 (m, 6 H). '3C NMR (CDCls, 100 MHz) & 171.6, 158.0. 156.3, 156.3,
1563.0. 152.2, 151.0. 149.6, 144.8, 135.3, 132.1, 130.6, 130.0. 128.6-127.8
(11 C), 119.9, 98.4, 79.5, 75.2, 68.4, 67.9, 65.6, 33.0. 7.9, 7.2, 6.4.
2n diastereomer: 'H NMR (CDCls, 400 MHz) & 8.85 (br s, 1 H, Ar),
8.58 (brs 1 H, Ar), 8.20 (brs, 1H, Ar),7.93 (brs, Ar), 7.81 (brt, 1 H, /= 7.6
Hz, Ar), 7.63 (brt, 1 H, J= 7.6 Hz, Ar), 7.56-6.90 (m, 11 H, Ar + H-14), 6.52

fomn B LAY
Wy &ty

(br s, 1 H, H-5), 5585 (d, 1 H =188 Hz

, TH . H-17), 844471

1.98-1.80 (m, 2 H, H-19), 1.05-0.90 (m, 12 H), 0.81-0.70 (m, 6 H). 13C NMR
(CDCls, 100 MHz) & 171.5, 157.9, 156.4, 156.4, 152.9, 152.4, 150.9, 149.4,
144.8, 135.3, 132.1, 130.6, 129.9, 128.6-127.8 (11 C), 119.9, 98.5, 79.3,
75.2,68.4,67.8,65.6,32.9,7.8,7.2, 6.4.

EXAMPLE VI - Preparation of 5-dibenzyloxycarbonylhydrazino-20-OH-
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15 7.00 (m, 11 H, Ar + H-14), 6.49 (br s, 1 H, H-5), 5.57 (d, 1 H, J= 16.4

Hz, H17), 5.47-4.44(m, 5 H), 1.98-1.82(m, 2 H, H-19), 1.02-0.89 (m, 12

H), 0.80- 0.70 (m, 6 H). 13C NMR (CDC's, 100 MHz) 6 171.6, 158.0,

156.3, 156.3, 153.0. 152.2, 151.0. 149.6, 144.8, 135.3, 132.1, 130.6,
188998881812 27 .8 (11 C), 119.9, 98.4,,79.5, 75.2, 68.4, 67.9P6HEL2807/006218
7.9, 7.2, 6.4. 202nd diastereomer: 1F1 R (CDCI3, 400 MHz) 6 8.85 (br

Sc%rﬁbtéme%iﬁ&@rd?a%l'é‘r@ﬁ)nérzo (brs, 1 H, Ar), 7.93 (br s, Ar), 7.81 (br

t, 1 H,=7.6 Hz, Ar), 7.63 (brt, 1 H, J= 7.6 Hz, Ar), 7.56-6.90 (m, 11 H, Ar

+ H-14)5 082 (ysodyta ey FyREkmio-20- 8717 3- &b TdtadeinC LP. 1t
1"1111,1 1.98-1.80 (m, 2 H, H-19), 1.05-0.90 (m, 12 H), 0.81-0.70 (m, 6
Hiiapser IR 26 (EH9CE3, A 06 MM @ iF1Hsasye im@nhydmus1Bif (6 mL)

152.4, 150.9, 1494, 144.8, 135.3, 132.1, 130.6, 129.9, 128 . 8

C‘ﬁ’,ﬁfléj.t& M54 AL ”f@.@ , %ﬁ’.’zﬁ Sé’%‘.ﬁ,’%s.sé‘,b?’z’.@‘,’?f‘é?ﬁ%?&%%@é@é mL,
V1 3Breparaliphs of ‘osieenayioycanonybndisging:dQreHs MW&2ted for 52 h at
2008/011992PCT/EP20117/006218 12 camptothecin 1st diastereomer

5:0fberigyinaredvsenyingaitazing-20-0TES-Heenpietresiarkstaiasfetboneagent
(0,140 g ? 1%m_r_n%|{) IS d[ijsbsolv d in anhydrous THF (6 mL) with stirring

RO SIS RoSphErY); sUBRERISARY B EXEPHRISE. 0P Rt ers/ possgn and the
MEQHUE MORRRIBIENLSHIEHRARUSUSING S35 AGELLIE PE B BE L0 then
temperature, monitoring by TLC the disappearance of the reagent
(RéXartepreyEobt AN I e $6B/gnilist 2Gaporaledsst) widbrevaesinad anmpound
the residue is purified by flash chromatography (Si02, Hexane/AcOEt =
1Pftﬁe?@b?3>j?ﬁ%¥e%§)'8bt£nﬁnaf&m&"@,fs.riw Rnibied59%) Sy aialiraiien from

cgr,‘qgegrﬂge]rggﬁéa:pql%gellow solid. The product is further purified by
crystallization from CH2CI2/Pentane = 1150. 1H NMR (CDCI3,

400 MH) I®1B7((MDSI3, HOAMBI3N(13.671 (b Aryt &1 Afhr&.3bkhds 7.6, Ar),
Hz, Ar), 7.95 (brs, 1 H, Ar), 7.74 (brt, 1 H, Jr 7.6 Hz, Ar), 7.65-6.66 (m, 12
HS-ARR4-44) 648 forsS 11, Alb) 75255/, % A, H5A8 16.8HDH1VH, /= 7.6

S RV W PR A5 T 2B 1
./= 16.0 Hz, H-17), 5.42-4.44 (m, 5 H), 3.86 (br s, 1 H, OH), 1.92-1.72 (m, 2
H, H-19), 0.95 (t, 3 H, J= 7.6 Hz, Me). 13C NMR (CDCls, 100 MHz) & 173.5,
158.0. 1566.2, 156.0. 153.0. 150.9, 150.9, 149.5, 145.3, 135.4, 132.2, 130.7,
129.8, 128.7-127.8 (11 C), 119.9, 98.2, 79.6, 72.7, 68.5, 68.0. 65.9, 31.6,
7.8.

EXAMPLE VII - Preparation of 5-dibenzyloxycarbonylhydrazino-20-
OH-camptothecin 2nd diastereomer

5-Dibenzyloxycarbonylhydrazino-20-OTES-camptothecin 2nd

with stirring under inert atmosphere, subsequently Ets;Ne3HF (0.150 mL,
0.921 mmol) is dropped therein. The reaction mixture is reacted for 55 h at
room temperature, monitoring by TLC the disappearance of the reagent
(Hexane/AcOEt = 3/2). The solvent is evaporated off under vacuum and the

residue is purified by flash chromatography (SiO;, Hexane/AcOEt = 1/1),
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158.0. 156.2, 156.0. 153.0. 150.9, 150.9, 149.5, 145.3, 135.4, 132.2,
130.7,129.8, 128.7-127.8 (11C),119.9, 98.2, 79.6, 72.7, 68.5, 68.0. 65.9,
31.6, 7.8. 20EXAMPLE VII - Preparation of
5-dibenzyloxycarbonythydrazino-20- OH-camptothecin 2nd diastereomer
SYB?H@PPZ(}WarbonyIhydrazino-20-OT§%S-camptothecin 2nd RfiAStBReApe218
(0.140 g, 0.184 rrirrin!) is dissolved in anhydrous THF (6 mL) with stirring

UpREEBIPTS SEARRNETE. SeRAUR SRNEIR 18- 1PQMEs mmol, 95%) as a
pale yellow solid. The product is further purified by crystallization from
CH2Cl2/Pentane = 1/50.

'H NMR (CDCl;, 400 MHz) & 8.71 (brs, 1 H, Ar), 8.34 (br s 1 H, Ar),
8.18 (br s, 1 H, Ar), 7.94 (brs, 1 H, Ar), 7.79 (brt, 1 H, J = 7.6 Hz, Ar),
7.70-6.70 (m, 12 H, Ar + H-14), 6.52 (br s, 1 H, H-5), 5.53 (d, 1 H, J= 16.4
Hz, H-17), 5.44-4.48 (m, 5 H), 3.87 (brs, 1 H, OH), 1.90-1.70 (m, 2 H, H-19),
0.99 (t, 3 H, J=7.6 Hz, Me). 13C NMR (CDClz, 100 MHz) & 173.4, 158.0.
1566.3, 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 VIII - Preparation of 4,5-dihydro-triazole[5,4-c]16a-
deoxocamptothecin TFA salt

5-di-~-Butoxycarbonylhydrazino-20-OTES-camptothecin  (0.225 g,
0.324 mmol, 1:1 diastereomeric mixture) is dissolved in anhydrous
1,2-dichloroethane (DCE) (8 mlL) with stirring under inert atmosphere,
subsequently trifluoroacetic acid (TFA) (0.895 mL, 11.67 mmol) is dropped
therein. The reaction mixture is reacted for 20 h at room temperature,
monitoring by TLC the disappearance of the reagent (Hexane/AcOEt = 1/3),
then refluxed for 4 h. The solvent is evaporated off under vacuum and the
residue is purified by flash chromatography (SiOz, CH2Cl2/MeOH = 30/1),
thereby obtaining the desired compound (0.084 g, 0.178 mmol, 55%) as the
trifluoroacetate salt. The 1:1 mixture of the two diastereomers is further
purified by flash chromatography (SiO2, Toluene/AcOEt = 1/1).

"H NMR (CDCls, 400 MHz) & 10.61 (br s, 0.5 H, N5-NH=C16a), 10.39
(br s, 0.5 H, N5-NH=C16a), 8.67 (s, 1 H, Ar, H-7), 8.22-8.15 (m, 1 H, Ar),
7.9677.92 (m, 1 H, An), 7.88-7.78 (m, 1 H, Ar), 7.69-7.60 (m, 2 H, A,
6.38-6.36 (m, 1 H, Ar, H-5), 5.72-5.62 (m, 1 H, Ar, H-17), 5.32-5.20 (m, 2 H,
Ar, H-17 + N5H), 4.08-3.86 (br s, 1 H, OH), 1.96-1.74 (m, 2 H, H-19),
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25 0.921 mmol) is dropped therein. The reaction mixture is reacted for 55

h at room temperature, monitoring by TLC the disappearance of the

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

vacuum and the residue is purified by flash chromatography (Si02,
HEQAYBUEEE = 1/1), WO 2008/0llQQ%ECTTEP2007/006211§I@’fﬁ@%‘5’59218
obtaining the desired compound (0.113 g, 0.175 mmol, 95%) as a pale

R Ja LS T Wb oS R on (0% M) ) 1728
8.38.6or)1 H78R, BS18(br 54 H, AB H941b6 S, k@,@rbdd@&,g;ﬂée.s (q

H, J = 7.6 Hz, Ar), 7.70-6.70 (m, 12 H, Ar + H-14), 6.52 (br s, 1 H,
5.556&A0H) 51634 Hx1 B-17305744.5048, (16 & H) 13 B2 (brdst. 8, H| 43HT), 134.0.

100 H2) 8 195 12 155 07156 32046 12855 o 1.0 Ae6.0/ a4 282

13555, 43 3 29: 0 . 1987984 572.5,~"2 (5
1965, 152,420 $20 INERA 904 DSR4 TRE TR o1

4,920y dra-tifaZole[5,4-c]16adeoxocamptothecin TFA salt
5-di-t-Butoxycarbonylhydrazino-20-0TES-camptothecin(0.225g, 0.324 .
mmol, 1.5 2k€omferiE IARAIRSIPR afskinvalris dhrlthacdeaxocamptothecin

1,2-dichigrgethgng. (& ith stirring | inert atmosphere
subsequgntytri f§o‘r’§§:@?ﬁé{§%&# @l)ls(g%%%%%qu%%%% Eﬁsn dro%%’te\d salt
theoed20T o e Tedionnaiitiv elis Jereledfam() Bralisogm B PL Uy vith stirring

monitoring by TLC the disappearance of the reagent (Hexane/AcOEt =
114y98ien rétRiked RIMPHPTRRE solvERPREEVEISIAte d2of-ditidermabubngiciano-p-

ORI ) He s, BB (e Bl i SR BRI Qo T pactor
0. &mgtorenal 58%etes Hae tBilueraaceiahe sathpbistdrd MRdHIRAHRLWELC the

diastereomers is further purified by flash chromatography (Si02,
TolifaRyAREEEe W) thed reBe(CDCIE,300MeRH) 5=1B611jbr $he.5rehction is

N5-NH=C16a), 10,39, 25 0.5 H, N5-NH=016a), 8,67 (s, 1 H, Ar,
H- ‘?Q&%’?g?g &9;&‘@&)@96- G2 EPYP R %‘?8@?8 rted {Mgta\&HzCiz

7.09-£.6(45(Mh 3 HnbNkn@ 3¢E3R (Pnaddds Al rddmbited: 64rB% bibrANa,so.,
H-17), 5.32-5.50 (m, 2 H, Ar. H-17 + N5H), 4.08-3.86 (br s, 1 H, OH),

1.68ereth emd 20dnepa9jtal 12008/ 04d992P CHAE PROABA0S 218rified by flash
.0 -0.98%233 H,J=7.6Hz M%.z 130 NMR (CDC13, 100 MHz) 6 173.8

(10. EMR5RLEARNY ¢5i P80 & He5dlVe S5t "CFBodhRTeR 6B @nIng a yellow

OE%QQQUMQ]@,&@&QBMQr?Q&% 5,150.1, 149.9, 144.8, 144.7, 134.0.
133.8, 131.6, 131.5,129.9, 129.8, 128.7, 128.7, 128.4, 128.4, 128.2,

128.2, 51B7TNME26CD CRO A0 A 20:8;)98.8(2C))s,78.91, 1&.6H72)7 81207(d, 1 H, J =
66,0(2 C), 31.7.(2 0), 7.7, 7.7, EXAMPLE IX - Preparation of
ri&7o 180, £0] 62088k Rmpodcliz. An, 7.88 (1, 1H, J=8.4 Hz, Ar), 7.79 (s,

1H, ArH-14), 7.69 (t, 1 H, /= 8.4 Hz, Ar), 5.70 (d, 1 H, J= 17.2 Hz, H-17),
5.28 (d, 1 H, J=17.2 Hz, H-17), 3.83 (br s, 1 H, OH), 2.00-1.74 (m, 2 H, H-
19). 1.08 (t. 3 H. J=7.6 Hz, Me). 13C NMR (CDCl,, 100 MHz) & 172 6, 157 4,
152.5, 150.8, 148.9, 143.7, 134.9, 132.5, 132.4, 130.0. 129.5, 128.7, 127.5,
122.6, 121.4, 101.2, 72.4, 66.0. 31.6, 7.7. |

EXAMPLE X - Cell growth inhibition assay

H460 Cells from human large cell lung tumor were cultured in RPMI-

1640 medium containing 10% foetal calf serum. Cell sensitivity was
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The 4,5-dihydro-triazole[5,4-116a-deoxocamptothecin TFA salt (0.020 g,
0.042 mmol) is dissolved in anhydrous CH2012 (4 mL) with stirring 10

under inert atmosphere, subsequently
2,3-dichloro-5,6-diciano-pbenzoquinone (DDQ) (0.025 mg, 0.110 mmol) is
N9 BHEHRS . The reaction mixture is ygacted for 31 h at rooh¢ T/EP2007/006218

temperature, monitoring by TLC the disappearance of the reagent

(GH2rhRidMedy sad0bbWite irgastimmisisseneliea by eddiian afrdgGxbagure.
aqueous phase is extracted with 0H2012 15 (3 x 15 mL) and the organic
phag & Heeit dRasIFAEM g EPyBr weI2SOUe slest e rirPediece itretgdicate in 6-

nder vacuum. The resjdue is purified by flash chromatography (Si02,
e SR TR R0 5 i S ST (Hes 758 to the
ARRYs Gk LM RIMBI(CR R IONKIZ) 8B1BR(S aktEh Apbsdle8Ptharugs
1 H, J=20 8.4 Hz, Ar), 8.00 (d, 1 H, J=8.4 Hz, Ar), 7.88 (t, 1 H, J= 8.4 Hz,
Aoy, hzodatetriipAtich D4)|Ts69 (5 I defhddHzs Arg Bt fhtdabiod-mhibiting
17.2 Hz, H-17), 5.28 (d, 1 H, J= 17.2 Hz, H-17), 3.83 (br s, 1 H, OH),

DY 24LGH BAVR CoBPa fB Wit ynteated FoNiRLS 9RMIMR (CDC11,
100 MlEJiAl@I B E-8 157 oéboi%%%n%r&?g-'ﬁz %?r?n&élﬁé?%)%\%gfﬁﬁ?e %’ssay

132.4, 130.0. 129.5, 128.7, 127.5, 25 122.6, 121.4, 1 , 66.0.

31.6, 7 BNAEXANMRISE wer & elbgrawitheit hikitign &say-bp BAGHCEIHR! DNA
from human large cell lung tumor were cultured in RPMI1640 medium

coNdhRt i 8dTBltBrealfa & LnBinenct MikagnivAdl Bv6 apuani L, Capranico
%QWQ&%%?@gPQT{E5%80%88%%%§era3e to a DNA site by enzyme fusion to a

heterologous site-selective DNA-binding protein domain. Cancer Res 1999;
59:3689-97). DNA fragments were only labeled at 3. The DNA rupture
reaction (20,000 cpm/sample) was carried out in 20 ml of 10 mM
Tris-HCL (pH 7.6), 160 mM KCI, 5 mM MgClz, 15 pug/mL BSA, 0.1 mM
thiothreitol, and the human recombinant enzyme (full length top1) for 30 min
at 37°C. The reactions were blocked using 0.5% SDS and 0.3 mg/mL K
proteinase for 45 min. at 42°C. DNA damage persistence was tested at
different times adding 0.6M NaCl after 30 min. incubation with 10 uM of the
drug. After precipitation, DNA was resuspended in denaturation buffer (80%
formamide, 10 mM NaOH, 0.01 M EDTA and 1 mg/mL dye) before seeding in
denaturating gel (7% polyacrylamide in TBE buffer). All of DNA rupture levels
were measured by means of a Phospholmager model 425 (Molecular
Dynamics) (Dallavalle S, Ferrari A, Biasotti B, et al. Novel 7-oxyiminomethyl!
camptothecin derivatives with potent in vitro and in vivo antitumor activity. J

Med Chem 2001; 44:3264-74).



15 determined by cell growth inhibition assay after 1 or 72 hr drug

exposure. The cells in logarithmic growth were collected and seeded in
duplicate in 6- wells plates. Twenty-four hours after seeding, cells were
exposed to the drugs and counted with a Coulter conter 72 hours after
eXOEFE1ERe drugs Sfor the determination of 1050s. 1C50 RCAEFH7EH7486218
the concentration inhibiting by 50% cel?%rowth compared with untreated
controls growth. EXAMPLE_XI -.Topois rase-| - de ent DNA

rupture assay DNA ru tﬁfgg?/vrg;r% %@gﬂ%‘ﬁg&“ Sgiﬁg%q%l-bp
BamHI-EcoRI DNA SV40 purified gel (Beretta GL, Binaschi M, Zagni

ANDB~€aptanttCapranico—16-G—Tethering-atypetB-topoisomerase toa

DNA sitgpby eazyme fusion to a heterologdissiferselective DNA-binding

protein domain. Gancer Res 199P; 59:3689-97).|DNA fragments were only
labeled at 3'. The| BNA rupture re dction (20,000 c?)m/sample) whs&arried

outin 20 ml of 10 Tris-HCL 7.6), 150 mI\/bb(Cl, 5mM MgFaZ, 15

p miPR S??) 1 15 thiothrej At-enzyme

(fu_lblgp@t{bltp@gibﬁqo’ép min at 37(G spiere blocked jyging

0.5%-SPBSand-6-3-mgfmtKpro nmat42€CDNAdamage

perSistehce was tesied at differendfimes adding (B8M NaC1 afte280 min.

incubation with 10 pM of the drug. After precipitation, DNA was
resU2NeRitRA in defuration bufté(80% 20 form3tnide, 10 mM KAOH,

0.01 M EDTA and 1 mg/mL dye) before seeding in denaturating gel (7%
polyacrylamide in TBE buffer). All of DNA rupture levels were measured
by means of a Phospholmager model 425 (Molecular Dynamics)
(Dallavalle S, Ferrari A, Biasotti B, et al. Novel 7-oxyiminomethyl
camptothecin derivatives with potent in vitro and in vivo antitumor activity.
J 25Med Chem 2001; 44:3264-74). 16 Persitence of DNA damage (%)
Compounds Time (mm) 015 10 i Topotecan 100
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17
CLAIMS
1. Compounds of general formula (1):
R2
(1
wherein:

R is hydrogen;
R1 is hydrogen, hydroxy, alkoxy, aminoalkyl;
R2 is hydrogen, hydroxy, alkoxy, aminoalkyl, optionally protected
hydroxyl;
wherein the alkyl, alkoxy, aminoalkyl or alkoxymino groups can
contain 1 to 8, preferably 1 to 4 carbon atoms, in a straight or
branched chain, whereas the aryloxymino group can contain 5 to 10
carbon atoms;
the pharmaceutically acceptable salts, isomers, enantiomers,
diastereomers thereof and corresponding mixtures.
2. A compound of formula (I) as claimed in claim 1, which is selected
from the group consisting of:
a) 4,5-dihydro-triazole[5,4-c]16a-deoxocamptothecin,
b) triazole[5,4-c]16a-deoxocamptothecin.
3. A process for the preparation of the compounds of formula (l), which
process substantially comprises steps (a)-(e) shown in the following

scheme:



(8]
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1.Compounds of general formula (1): R1 R2 5 (I) wherein: R is hydrogen;

R1 is hydrogen, hydroxy, alkoxy, aminoalkyl; 10R2 is hydrogen, hydroxy,
alkoxy, aminoalkyl, optionally protected hydroxyl; wherein the alkyl,

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

VP casPONL ¥ MS, in a straight or branched chain, whereas tRET/EP2007/006218
aryloxymino group can contain 5 to 10 Bcarbon atoms;

)

Buticallyacceptablesalts,isomers ghanfiomers, diastereomers

wherein:

a) protection of precursor hydroxy groups;
b) derivatization at 5- with N,N-diprotected hydrazine;
c) optional conversion of the pyridone ring to thiopyridone ring;
d) removai of the protective groups wi
e) optional aromatization of the pyrazole ring;
and wherein R, R1 and R2 have the meanings defined above, while PG is a
hydroxy-protective group.
4, The process for the preparation of compounds of formula (1) as

claimed in claim 3, in which the order of the steps (b) and (c) is reversed.
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a) protection of precursor hydroxy groups; b) derivatization at 5- with

NN-diprotected hydrazine; c) optional conversion of the pyridone ring to MCSLLP

thiopyridone ring; 5removal of the plUlelalVG groups with ?ArTu.nninicnl
e)optional aromatization of the pyrazole ring; and wherein R, R1 and R2
h¥e 218/ mheahings defined above, while PG is a hydroxy-protecting2007/006218
group. 4.The process for the preparatioﬁgof compounds of formula (I) as

g e St e s QLMo s

PhayBReeviaR INRGsof-enN ainiag @ SRR HBR of farendmidhiggether
with pharmaceutically acceptable carriers and excipients. 6. A

pBarmaéepiie aheompisit ao e okitimadm dkimes, wiiehins an wifaimis in a form
suited to the oral or parenteral administration. 57.The use of a compound

a§LEF§ﬁin@dtnfc‘Péﬁh§r19§m?‘ifkaﬁfﬁ'@ﬁ%t@é‘claimed in claims 5-6 for
the pfepﬁ(@%?éh%ﬁé’%@ﬁﬁ%kﬂ@?f%m&f wr%?efﬁng'ﬂleé’rsgfag ( anosition

claimed in claim 7, wherein sai g Is used for the treatment of soﬁl

tuparkanddenkemias iI9-paidictlay praysasaafidheoluagird® evatyebteaginent of
stomach, liver, prostate, soft tissues sarcomas, esophagus, pancreas,
hBHBXAd neck, glioblastoma, chronic and acute myelocytic leukemias.

8. The use as claimed in claim 7, wherein said drug is used for the
treatment of solid tumors and leukemias, in particular tumors of the lung,
ovary, breast, stomach, liver, prostate, soft tissues sarcomas, esophagus,
pancreas, head and neck, glioblastoma, chronic and acute myelocytic

jfeukemias.



