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WD 2008/ 011992 PCT/ EP2007/ 006218 CAMPTOTHECI N
DERI VATI VES W TH ANTI TUMOR ACTI VI TY The present

WO 20081011980 rel ates to novel canptothecin deri vVRCT/ERM07/006218
having antitunor activity, the processes for the

BACKGRQJND CF THE I NVENTI ON 5 Carrpt ot heC| nis an
al kal oi d extracted from Canpt ot heca acum nat a
(Nyssaceae) first described by Wll and Wani in 1966
TR® Preseht inygntiomigdatesde n@/@g:agygt@}hecm derivatives having
rrpt ot hecin, albeit endowed with w de spectrum
anamm%ﬁﬁilvw the pspcesspedpralhng PagapfriioncB1sROL URS UgMEhereof
other solid tunors and |eukem as, is not used.in
aSt%fgftamPfcﬁIé'gﬁ@ﬂq @hﬁr@ﬁce@&w.qcynpwt'@ﬁsm@ntammg them.
parti.cul ar 10 mani_fested in_the form of henorrhagic
AGKBRE

cysﬁ QN%QEJ&JEAHNEWQNW and
nyel osuppressi on. A nunber of canptothecin anal ogues
hav@%@&ﬁ’ E?Wf‘h'@s?Ee@'k?W'ér%FaCt?S Qseﬂhuqﬁmefﬁfeaﬁ«asacummafa
having | o iCit nd hi hslublllty At present,
t/%acegﬁ%?giy'rafré sraled bycWalh ea Waatin d@66nahetip. Chiem. Soc.
1968 &]Eéc g&hﬁ% orh pgggé@;?plge{t%gaé&gg WItHCWIdae spectrum
anot ecan, Iurtot can karenltec:ln af el
aniBeR Act B herspecially foginsteion e i %srog'd reers and
quLige i ?gﬂﬁgégégggh% 3&41!3%?%3}5 @ghﬁ?apg&wa\lch is partlcularly

SR, G TSk oS SBRLY oo e S APt ane

);gol orectal skin, stomach, lung, cervice, ovary,
mr? Hj yrrphorm) Topot ecan is a conpound sol ubl e

T R R S S R SR oror
TN M ey
oS 88 IRPEIRERT PRGN, SRBIE R T Shi e lEn. ot
derivatives, such as Dbelotecan, rubitecan, exatecan, gimatecan,
pegamotecan, lurtotecan, karenitecin, afeletecan, homocamptothecin,
diflomotecan, and many others, are undergoing clinical experimentation.
Compound CPT-11 is a highly soluble pro-drug for 10-hydroxy-7-
ethylcamptothecin (commonly known as SN-38), approved for the freatment
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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WD 2008/ 011992 2 PCT/ EP2007/ 006218 Lurtotecan is a
nore sol ubl e derivative, having activity in tunors of
W0 b@staevk ovary, breast, colo-rectal, and pul PGREP2007/006218
m crocytona. However, Lurtotecan also has hematic
toxicity. Rubitecan is a prodrug for the oral use
ef f legntotecangisi atorealubleodenivatives haaieg aglivityimtymang of the
breast. Canptothecin and its anal ogues, as is the case
neek,t lovary, topastsoneloaestal, andi putnaeraryanicedgemaseHowever,
agai nst tunors resistant to conventional drugs,
Luitatdaadi algot hapheoradicakoxicity.i nhi bitors; mai ntain hi gh
t opoi sonerase |levels during the whole cell cycle; do
not Rubitecanrisla pratirug foedhetatuse Riectivengginst tugprs of the
det oxi fyi ng nmet abol i sm nedi ated by the enzyne.
pamersssm, ovary andvbreastised on novel inhibitors of the
t opoi sonerase | having lower toxicity than the '
pr e€amptpthacid anduigs angfrgiied. s isdhpteaseewith all topoisomerase
derivatives show high protein binding (in particular
| inhibitoss bane rgffestvel @gadnsit Furpats @ﬂSlisgamthéthnmfrentlonal drugs,
tissues. As a 15 consequence, the product accunul ates
indludinge taprigomegaseinbrishiriwrposnataiaf higdy depoisomerase levels
Conversely, the high lipophilicity of the |actone form
duppgribeeshelpecellanede; & net indigs Blulb-ervg desistange d39e or MRP)
cell menbranes, particularly erythrocytes, affecting
or drtoxifyérg ametiebelismimediateg bybthe ghzvMeror this reason,
20 research is being focused towards two alternative
appRegeresh isnayedogused on savel stibiors rAitRe tepsirpmerase |
still having good solubility; b) design of highly
habkﬁ@e‘@l\N%rt@dlﬁﬁ)’éhﬁﬁ\ﬁﬁﬁQPW@Pﬁpﬁé{ﬁqdc@ﬂu@éf-f ect even at
extrenely | ow doses. Unriificatinns at the 7-, g-; 10- )
andOPEN-HiBg; EABWEO D | JeipyafiMas \BdIoW h'ahepa%egn wpinding (i
not affecting the stability of the DNA-Topoi sonerase
pagticylag auigh o@lgém'ﬂ) t@IhdPy distpbualion: e ther HEPhiissues. As a
which is responsible for the antjtupor actjyity of
copngiuBgRuIE Preddier miEies R benPoguraRd SHbravarg poorly

either inactive or very | ess
affectede. y

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
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
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active than the products with 20S configuration -
whi ch coincides wth the WO 2008/ 011992 3
weamsaPR20n7/ 006218 natural configuration. As BCT/EP®)7/006218
nodi fications at the 5- posi%i on are consi dered
unfavourable to the formation of the ternary conpl ex,
natwinal earfigyatibncat i ons at the pyridone rings D and E
have bee reported to be deleterious to the activity of
5 the grueumodifiiaanesabecs- pegitipRvERTGasidared gnfayourable
aspect, the invention relates to canmptothecin |
to deei fermatian oif thentaraary samplgx) - whergasamodificatjony @t the
OH O 10 (l) wherein: R is alkyl, am noal kyl, o
pytigen@xipgisky lanchEt have begl nepryteidre, badgleteyieusdo the activity of
silylalkyl; Rl is hydrogen, hydroxy, alkoxy,
theapiasibdtkyl ; 15 R2 is hydrogen, hydroxy, al koxy,
am noal kyl, optionally protected hydroxyl; wherein
theDﬁﬁyQSuR%oQﬁ Thie NYERIIGN  al koxym no groups can
contain 1 to 8, preferably 1 to 4 carbon atons, in a
st r ghftirs@rasme@hc&@jlmtmn relp@sets camptathigan ydgriatives of
group can contain 5 to 10 carbon atons; 20 the
geper faeaula kal |y acceptable salts, isoners,
enantioners, diastegepners thereof and correspondi ng
m xt ur es.

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 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 conpounds of the invention show | ow protein

bi ndi ng and have good solubility and high potency
wer@s/oa9rery | ow doses. WD 2008/ 011992 4 PCT/EP2007/006218

PCT/ EP2007/ 006218 The prefeffred synthetic route for

the preparation of the conmpounds of the invention is

i || iberpredearred symdéhént Irouwientprstblecpne panatic lnd tthatdahpgunds of

involves the follow ng steps: a) protection of the
thepirewmntizoy ishijfldstratediro thps fa@ldyyindesdhesn @ zatd substangally involves

with N, N-diprotected hydrazine c) optional conversion
thepfoltaveingystegone ring to thiopyridone ring d) renoval

of the protective groups with concom tant cyclization

e) epti opedtestiommifithatprenucsorttyirpyy aroupsring RL R Rl

R RR Na) OR/ / NO\ ~-N\ \ ~-Nb) oo HOOO O

PG bRl RdBoratizaliBoat &2 WitRN, R-dpodNestdbbydraging d) N

ON O OPGO 0 PG RLRHRLRR2NR2N

c) optional conversion of the pyridone ring to thiopyridone ring

d) removal of the protective groups with concomitant cyclization

e) optional aromatization of the pyrazole ring
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NNe) NNOO HOO HO 0 WD 2008/011992 5
PCT/ EP2007/ 006218 In the Scheme, R, Rl and R2 have
wo b@soemant ngs descri bed above and PGis a  PCT/EP2007/006218
hydr oxy- prot ecti ng group. Fyéroxyls are preferably
protected by nmeans of easily cleavable acyl groups,
pr efrerthbl chemehIRir Bdcandt B2 draverthe meangigsy flegenhed above,
preferably 5 triethylsilyl. Derivatization at 5- with
anprBGeist yHyakyapiatecting gseupbt ai ned by treating the
precursor with a strong organi c base, such as Li HVDS
and Hydsaxylisraret peefesshly tiroteadad danmaang oh easilpcdeavable acyl
di carboxyl ate, such as di-t- butoxy aza di carboxyl ate
groupsli peaterbbky teghloddacetatx yand eT roConeersiiybngrefupshepregerably
pyridone ring to thiopyridone ring can be obtained by
trietdaydilybn with 2, 4-bi s(4-
nmet hoxyphenyl ) -1, 2, 3, 4-di t hi aphosphet hane-2, 4-di sulfid
e (Qmmmtizationoah Sagvithvwerotested hpdiring ca@avhepPolained by
et al., Tetrahedron 1985, 41, 5061; Cherkasov RA et
tredtinpethawecorsarogihsa, s268g; orgaaia daspaGush ais, LIHMDS, and
Sul fur Lett. 1982, 1, 69; Yde B et at, Tetrahedron _
reagigag the. renting ceankianiomnwitn sae @zay dicarboxglagensuch as di-t-
Lawesson' s reagent is preferred. The purpose of the
bubpxy sraldieivoxykite ordibenz\ipyy pdasicarboxylaieofrenwersion of the
ring closure once hydrazine has been deprotected. It _
pyrigeneoiey éo thieenridepsding:gan e oktained byseestipaarith gxd-bis(4-
IS spontaneous and imedi ate even w thout activation
methoxkehppyhdi.Ae3. ddifuaphosphetbragp? 4-disutfile deemargnly known
20 When the hydroxy-protecting groups are silyls and
ast hgwessPnishéeagenho V%r%-'\&-apbaahtE@trahﬁegprarb%& 41, 5061;
usually removed_wi th trifluoroacetic_acid. In an
ChgrkapakiiRAeetpalotetiahedran d§85n41.a4e06 €) Ghattase AAG et al, Sulfur
reversed. The conpounds of_the invention were tested |
Letty 1;9%@,{ ds o@g;civpy gsgéyaloﬁretrahedron 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.
In 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:



a w de spectrum of tumour cells. By way of exanpl e,
the cytotoxicity data on 25 the NCI-H460 cell I|ine
W@ MNBS11vdNcer) concerni ng two,conpounds of forPQI/EP0D)/006218
are reported, using canptot hgci n and the drugs
Topotecan and SN-38 as references: WO 2008/011992 6
PCT/ EP2007/ 006218 NCl - H460 Name Fornula | C50 (pg/nlL)
Cell dount N N OJCanptothecin 0.115 [0.0174 FW
=348.36 HO O C20H16N204 | N HO I \|\ (NCN H'F@}Qote“an
FW 421 N HO 0 0.63+-0.44 = C23H23N305b N N
SN38 AW =3¢amg2 HO 0 0. 0$EBMUWa 0049 zmmglsnb) H

Cell count

Camptothecin °1 0.115 + 0.0174

FW =348.36 o
C20H16N204

HO.

Topotecan ol 0.63x0.44
FW = 421
C23H23N305 o
HO
SN38 FW =392.42 ©10.0865 + 0.0049
C22H20N205 o
H
N
/
IDN 6132 o 17 + 4.25
FW =363.38
C20H17N304 o)
P~
N—Z
\ o
IDN 6137 FW =358 36 3.8+1.08
C20H14N40O3 o]

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 (1) surprisingly show higher
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N/N | NN I1DN6132 0 174.25 FW =363.38 HO C20H17N304
O N /N?~-N N\ /DN 6137 FW36 HO 3.8 1.08
w@2odpitedeif 3 0 The nost activg conmpounds wer e BUBEPODE6218
in a DNA cl eavage assay neasuring the active
concentrati on and damage persistence (see the section
pebsisExraom| s 'blocking MMAvaepheationf thanmihe (eference standards
surprisingly show hi gher WO 2008/ 011992 7
(p2CTUERDY ODPOISHB ansk osinsptotitecinh wihidlek majnNping an effective
replication than the reference standards
cy(qgtaxid aclidty.y t opot ecan and canptot hecin), while
mai ntai ning an effective cytotoxic activity. In a
furthera afpdoer vlpechvdhei onveelianegetaies to pharmaceutical
pharmaceutical 5 conpositions containing a conpound
coofipdsitions a qdntainbe@t feer campounshapfradeunuleal (ly together with
acceptabl e carriers and exci pients. The pharnaceuti cal
phasmesestiicadlp| aceaptahle eaatiersr auar excipianhts. The pharmaceutical
adm ni stration of the conmpounds (1) can be solid,
fopmefaritdbly toapsudres ortreresterabad mjnistuatisy) obthe iapmpounds (1)
preferably injectable or infusion solutions. 10 The
casube atsllid, fpsefarhblyecapsinpsutaldelst ant@ranvias, iwniqdd, peeferably
used for the treatnent of solid tunors and | eukem as,
injectaketarciofegion g@bitionsF. the [ ung, ovary, breast,
stonach, liver, prostate, soft tissue sarconas, head
and Thex BUitably formulated compounds of the invention can be used for

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

EXAMPLES

EXAMPLE | - 20-OTES-camptothecin |

Camptothecin (0.100 g, 0.287 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

the reagent, eluent CH2Clo/MeOH = 30/1). The solid is subsequently
redissolved in CH2Clz and washed with H20 and saturated NH4Cl. The
aquéous phase is extracted with CH2Clz2 (2 X 10 mL). The organic phases are
combined and dried over Na>SQ, filtered and concentrated under vacuum,

thereby obtaining the desired product (0.133 g, 0.287 mmol) as a pale yellow
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esophagus, pancreas, colon, rectum glioblastomg,
chronic and acute nyelocytic |eukem as. 15 EXAMPLES
WEX0RRPLIB9] - 20- OTES- canpt ot he%i n Canpt ot heci n POI/ERDOT)06218
0.287 mml ), is suspended i n®anhydrous
di met hyl formam de (3 nlL), under inert atnosphere, and
solide resulting suspension is added with imdazole
O 980 1.44 mol ). The m xture is 20 stirred for
i NDIRLC TG 4QUEMIR) § 5537 Ky & HyArchl O 16185 (d, 1 H, J =
§TES—CI) (0.193 nL, 1,15 mmol) _is dropped therein,
8.4 d12,ed 7 182 édjon H. oh= 6.0 Hali At RyB2athi dd, yr8.@iMe, Ar), 7.65 (t,
(DVAP) (0. 040 0.287 mml ). After 46 h, the reaction
1 Hi o ar&4i bz, é\fhp?)ﬁé?t tal bihddr14adubitn(d( T H( J 2ohd.#dtiz, H-17),
of the cmml ete di sappearance of the reagent, el uent
5.20u%1 2/Hvetdrd)=5325 (9. 1 the/ 5616.4 Ha HdFdedudhi84 g, 2 H, H-19),
redi ssol ved in CH2Cl 2 and washed with H20O and
1.63t0,Pat(ed NHAE 0.8th8. 7 abnebid). pHaNMRs(@REad0SMWZ) D 171.7,
CH2Cl 2 (2 X 10 nL). The organi c phases are conbined
15dn@, #p2ed hleh, NA2SD4145.81 t1§|069j 4¢ 330t 128 dd 128der 128.0.
vacuu t hereby obtai ning the desired groduct (0.133
124 901 589, oft) 7 565, BRI EOyIA ok W, T088POE1992 5
PCT/EP2007/006218 solid., 1H NMR (CDC1l3, 400 MHz)
8 3EXAMPLE, llar | Preparatgonpsof - d1—t+but9xy@arabqwlhmr)azmo -20-
92 (d, 1 H J=28.0 FE Ar), 7.82 (t, 1 H J= 8.0 Hz,
Oﬁﬁﬁcaim@é:o*(mecml H J = 8. 4 Hz Ar) 7 57 (s 1 H,

le}a 5. 67 9 (s :
H, asttQ%hQSm( c?O pT—ESJ:(Oﬂé)Ql Gz, 0@-1§7)m@|b051 daasolved in
Sq;/nz % 1,03-0.93 12H),080071m
drqus TRIVR % @B@l\glthf‘é@rlmﬂn riqqrt-,atmogpﬁe@e grga,_n gooled to a
151.5, 149. 130.4, 130.0. _12
terpgraturg 3 -g8"C i 6 1-034 | @H@S@olv@oemé’m)(oe@mmL 0.281
mrg%&lzlst g’cﬂ?ﬂ%@éﬁrﬁb’hyﬁw > qbtegbbug)g 20 Z%jtlclse?rrk])o())(ylate (DTBAC)

(0%59 cs%ot hec éraanll']] cglﬂqseﬁ"l-ﬁ-' 620 ?ﬁga(d%eldoo f?er Z?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 CH2Cl, (3
x 15 mL) and the organic phases are combined, dried over NaxSQs, 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, 97%). The two isomers are separated
by further chromatography. In order of elution:

1st diastereomer: '"H NMR (CDCl3, 400 MHz) & 8.80 (br s, 1 H, Ar),
8.23 (d, 1 H, J= 8.4 Hz, Ar), 8.01 (brd, 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, J=16.8 Hz,
H-17), 6.23 (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). 3C NMR (CDCls, 100
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anhydrous THE (6 m-) with stirring under inert
at nosphere, then cooled to a tenperature of -78C and
WQ@28011991i HVDS sol ution in TIéIE (0.281 ni, O.2BAT/EP3907/)06218
is dropped therein. After 20%, di-tert-butyl azo
di car boxyl ate (DTBAC) 15 (O. 075 g, 0.324 mmol ) in
MBEBh§ driidug, THE & 2A58.9, 1858ddéd@.0A152:0. 451.211494C145.0e132.1,
di sappearance of the reagent is nonitored by TLC
130HeXx H3@/0ACAR. 7=1381,. 12F8r MO DrO®R2, 8271 80.5, 79.7, 75.2, 65.7,
di astereoners i s observed. The reaction is quenched by
33028302706, &4t U2t €d.NHACI . The aqueous phase is
extracted with CH2C12 (3 x 15 nL) and the organic
pha2ésdiaséetgomencdi NMR 6 Divier 4020840) 6 B.79 ¢bes, 128, Ar), 8.23
and concentrated under vacuum The residue is purified
(dby H,l A358.4dthz .08t 8o bpbryd,( BH)Ar) He8&mé/7Ac(Dr: 24H,3An) 7.65 (br t,
thereby obtaining a m xture of the two isoners (0.145
1, J& BoHmdIr), 2% (s, Thid, Hadd ), Sobkr(br ar @ Hepabhatéea1 (Bdy1 H, J
further chromatography. In order of elution: 1st
= ﬁfﬁ@slrlér b‘oﬂn’é} 5.2 (dvrR l(ich136 &bla, M1Y).62.9380.82fms2 H, H-19),
&\r 5823 (d, 1 H J=28.4Hz, A), 8.01 (br d,
1. 71644 0&vr(pr sz W -H), 7110(1fﬁ 92 (m, A2)H), 6.8MOTBEM f H). 13C NMR
Ar + H14), 6.52 (br s, 1 H H5), 561 (d, 1 H J=
(CDEI8 190 MHz) §)17 5523 57d9, 15545, 15515, 8523, 1520) 151.2, 149.4,
2.03-1.81 (m 2 H H19), 1.79-1.08 br s, 18 :
145, ‘061@29‘Q é 13@ 0.014970.128.4m128.94) 11935 , 82.9, 81.5,
(CDa V\D 2008/ 011992 9 PCT/ EP2007/ 006218 I\/Hz) 6
791671752 §§78,833 @5@853, 17551 é’ 81562, 6.4152. o 151 2
149.4, 145.0. 132. 130. 0, 128.
127 EXAMP.Eoill 9@’@ e@thn of 5- gi- t-bgtozycasbgnyldswdvazmo -20-OH-
33.2, 28.3, 27.6, 7.7, 7.2, 6.4. 2nd diastereoner: 1H
cammotrmmafs thmmers 79 (br s, 1 H, Ar) 8 23 5
1 H J-=
§ |- &%UK%YCQrwnﬁhydraz!m 2@bﬁ5TtES cmmtotheﬂe 4 (050 g,
14 4 r
0. Qb\rd’g rrimlq?) fj$st_d@gtegegglerhslglfgoyegizm?’anhydpq)usJ T)HI-'1€§48mL) with
2.03-1. 8 H 19 76-
stlﬁrg\g_bund TJner gtzn érf @ubsgqg@nggwléhi\{-ﬂ I-é,lg Oé@@nL, 0.542
5, 157.9,. 155.

mry8) i Arpppey &wfsg”“?q%%%c iofh e, ~s1@go?ed 19538 h at room
temperé)turélzsm%nlt%%%gd' bylz}L% ghlg %isa%%ezaraﬁczzegof ]lhg’ 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 CH»>Clx/Pentane =
1/50.

'H NMR (CDCl3, 400 MHz) & 8.77 (br s, 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 (brs, 1 H, H-5),
5.66 (d, 1 H, J=16.4 Hz, H-17), 5.24 (d, 1 H, J= 16.4 Hz, H-17), 3.86 (br s,
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, J=
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79.6, 75.2, 65.8, 33.3, 28.3, 27.4, 7.8, 7.2, 6.4.
EXAMPLE 11l - Preparation of
wWG2@8A0119BUt oxycar bonyl hydr azi{bo- 20- OH canpt ot PEDEP2003006218
di ast er eoner
5-di -t - But oxycar bonyl hydr azi no- 20- OTES- canpt ot heci n
7.6 ti030e)y,3CISMR (ZRClyci00 MBAd E7 st ér5a709reﬂ55é5 155.5, 1521,
di ssol ved in anhydrous THE (4 nmL) with stirring under
15|1n.'ér15(at7nvlsﬁ®6r #4553 3en80y7 L ZNO3AIRE(D. 138 9i127.6, 120.0.
0.542 nmmol) is dropped therein. The reaction m xture
971.8, 8248:t84d6f 69.735 2n7 ab6racih. 81 8Byderat. dr é,7.moni t ori ng
by TLC the di sappearance of the reagent (Hexane/ AcCEt
3EXNAMPHE $ |- \Reeparstien g &r-di-&bubexyaatbenylhysrasinamad0-OH-
the 20 residue is purified by flash chromat ography
cafptotheciox2dialiasteFeomed/ 2), t hereby obtaining the
desi red conpound (0.041 g, 0.071 mmol, 98% as a al e
yel 15edi-6Blutakycaneopylbydeazing -2 THeS- Q@unﬂﬁJtTOlﬂé@ICIby 0.050 g,
crystallization from CH2C! 2/ Pentane = 1/50. 25 1H NMWR
0.QTDanB0I MY Niasteangr i Pissolved i aahydraist§Hb(4H mL) with
H J= 8.0 Hz, Ar), 7.97 (br s, 1 H Ar), 7.86-7.50
stifmmg mnqjerAm)ert atrggpspber@ sqbs;equerﬁb Et;st%HEd (0.988;, my, 0.542
= 16.4 Hz, H17), 5.24 (d, 1 H J =16.4 Hz, H 17
miBoB6iIS( grog:ped 1hqaeiru-ﬂ'heze@gtiqngoix¢tme 33 waqtpg!g‘pr 5 h at room
1.79-1.13 (br s, 18 H, 1.03 (t, 3 H J =W
tempesaTegoMmoritapon EPY0H©0dhe 8 disappearange) . of sthennvragent
(CDCl 3, 100 MHz) 6 173.7, 157.9, 155.5, 155.5, 152.1,
(Hgg@ng/Aq@EtF 3o The qqlgemt |slg\2a;g)raig@ off under gacuum and the
128.7, 127.9, 127.6, 120.0. 97.9, 82.8, 81.6,
regigug, I%QUIIfleg]_bg flquw yhrgmaﬁogrppﬁy QMpLh:_te}(%e/AcOEt = 3/2),
Preparation of 5-di-t-but oxycar bonyl hydr azi no- 20- O+
theeahyt ebtBing they deisifedes@mperund (0.040°g, 0.069 mmol, 96%) as a
5-di -t-But oxycar bonyl hydrazi no- 20- OTES- canpt ot heci n
Daé@YQBQWgSO i 072 mmol ) 2nd di astereoner is dissol ved
nhydrous THE (4 r|n un
nﬁ' y@?"@,”%dﬁ) Lf%"ﬁ@W' Wtéh{z@é@ r?”bé's'ézg?'z‘/é’e"ta"e:
is dropped therein. The reaction mxture is
1/gggct ed for 35 h at room

"H NMR (CDCis, 400 MHz) o 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),
5.65(d, 1 H, J=16.4 Hz, H-17), 5.26 (d, 1 H, J= 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 (br s, 18 H), 1.03 (t, 3 H, J=
7.2 Hz, Me). 13C NMR (CDCls, 100 MHz) 6 173.6, 1567.9, 155.4, 165.4, 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-
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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10 tenperature, nonitoring by TLC the di sappearance of
the reagent (Hexane/AcOEt = 3/2). The solvent is
We@poteved of f under vacuumﬁ d the residue PGI/EP2007/006218
purified by flash chronatogr ﬂhy (Si 02, Hexane/Ac(Et =
3/2), thereby obtaining the desired conpound (0O
meolD inabopped, thesein.adfier 2 @lp@nzﬂmﬁgaﬂmrbq&ylat@ (0 097 g,
roduct is further purified by crystallization from
0.8 cnmelniraranhydrops o THEH (RivRIL) Cisol ad dexb o Aften) 36 he.atg-78°C,
(br s, 1 H Ar), 822 (br d, 1 H J= 84H, A),
temp@ga(lue i§, left t|q raigg to 2588- an@;@h@rﬁlsapppamce of e (eagent is
s, 1H H5), 565 (d 1H J=16.4 Hz, H17), 5.26
meoaitoredd, by —Tue. 4(quan¢/A¢pEt3 80 3/B)- sFom)ajuoH @j-|)the two
2.00-1.80 (m 2 H H19), 1.79-1.13 (br s, 18 H, 1.03
digstergomerg is-obgepvad: ,Afmr) 90 13Q aﬁwpomg,erqt@oe;\m regaction is
173.6, 157.9, 155.4, 155.4, 152.1, 151.3, 150.8,
querehed bysdlitiae ofsatugated, NiHGl.gThe ajueoup phase is extracted
127.8, 119.8, 98.0. 83.0. 81.5, 79.7, 72.7, 66.3,
with GH2Clg (8, x 216 mL)7aed thrammiaRic/phapespaiicacoewingd, dried over
5-di benzyl oxycar bonyl hydr azi no- 20- 25
cliltgyedt ard iconcantrattheeder yecawes (le Iewdgle ig. puréfied by
) is dissolved in anhydrous THE (6 nlL) w
flaﬁh r¢hregatrgeaPhine(SiOz nbeyRBpACRREN= cé‘éﬂeélhfﬁ'@) 4/2), thereby
tenperature of -78C and a 1.0 M Li HVDS solution in THE
ob(telrwsq grpaleyyeaw\go!ieb (/1611999 211 21 mpeal, 856D 7T lhe dwegisomers
) is dropped there| n. After 20', dibenz
ar&z&ﬂﬂ%ﬁF%WlfHEtBe( g! magpgraehzzm ﬁfﬁﬂf)Of fh'“éﬁﬁydr ous
added. After 3 erature

o1 6f diedserapders oMb (S TGle. 400 MR ArbE0ofori het H. A,
8. BETRER SriTohTh M2l o th B bt ChAdTe, RS, 7695 Be&. 1 H, J= 7.6
Hap Ao Rt B bl Vo 7o TRar Aot & (el PHis 2 Sizchn), 7.64-
7553 AL LD, b, i bt sn7 Ruadme s/ T6.4 Hz, H-
15 LTG0, SRR ETGe2) 58 (R95% YASHA™ IS5 66T 1, 0.00-
0.70 (m, 6 H). 3C NMR (CDCI3, 100 MHz) 6 171.6, 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.
2 diastereomer: '"H NMR (CDCls, 400 MHz) & 8.85 (br s, 1 H, Ar),
8.58 (brs 1 H, Ar), 8.20 (br s, 1 H, Ar), 7.93 (br s, Ar), 7.81 (brt, 1 H, J= 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

A 74
e

(br s, 1 H, H-5), 555 (d, 1 H, J = 18.8 Hz

H_17)
Ill

, H-17), i, S H),
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) 5 171.5, 157.9, 156.4, 156.4, 152.9, 1562.4, 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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flash chromat ography (Si 02, Hexane/AcCEt = 4/1 then
7/2), thereby 10 obtaining a pale yellow solid (0.161
W@2008/02022 mol , 98% . The two isoners are sepRCHERWOTH06218
further chromatography. In otder of elution: 1st
di astereoner: 1H NWVR (CDCI 3, 400 MHz) b 8.70 (br s, 1
camptathecinglsdigdteraomer, Ar), 8.22 (br d, 1 H J = 7.6
Hz, Ar), 7.95 (br d, 1 H J =7.6 Hz, Ar), 7.83 (br
t, Bb-Bibehzylaxyearkonyhydrazins-AWLOTES-Lar ptdthedine Hz, 1st
Ar), 7.64 15 7.00 (m 11 H Ar + H14), 6.49 (br s, 1
didgteredner 305AQ ¢, 01184 mmol)l& disdplved il Anhysirags ZHHA (6 mL)
(m 5 H, 1.98-1.82 (m 2 H, H19), 1.02-0.89 (m 12
with) stiorig@-ude ifent @msphge, NURsegDENBY EGNNHAF @.225 mL,
171.6, 158.0. 156.3, 156.3, 153.0. 152.2, 151.0.
1.38@ nmolyis. dropresl theredp. The 18action n3atwe is2@agta@ fog52 h at
(11 ©, 119.9, 98.4, 79.5, 75.2, 68.4, 67.9, 65.6,
ro@3. bempegature 2 menitorind® @ndrldl atéee disapprearafcdMX the reagent
(CDCI 3, 400 MHz) 6 8.85 (br s, 1 H Ar), 8.58 (br s 1
(HelxaneJAcBERE (4. Shelsalyemt is, evappBatdad off umder vacgam and the
(br t, 1 H J=7.6 Hz, Ar), 7.63 (br t, 1 H J =7.6
residuesis)purifiesbbg . fesh( ehromatagraphy ($iQ24)HexasgAcQirt 3,1/1 then
1H H5), 555 (d, 1 H :! =19 A Hz, W1?),
2/3), 4Eezebmoktalmmg (0.113 1, 0.1798moB®5%) opthe dasireyl compound
1.05-0.90 (m 12 , 0.81-0.70 (m 6;9 13C NWR 25
as(xpalg yellow seld. The product srfgtherspurfied by, arystabzation from
152.4, 150.9, 149.4, 144.8, 135.3, 132.1, 130.6,
CH#AY M entapes: 1460.8 (11 C) 119 9 98 5, 79 3 75 2,
68.4, 67.8, 65.6,
Pr e pbir MR ACHCls, dDBeMH,ZI) (§x§(§a7r H@fn§/,| wﬂu Ao r€o39dbu% W, Ar),
2008/ 011992 12 PCT/ EP2007/ 006218 canmptothecin
8. 12 4BFf & doRer/ = 7.6 Hz, Ar), 7.95 (br s, 1H Ar), 774(brt 1H J=17.6

AL Y et 15 BT TP A o 1

J 26 perie 157@5'&%3&% . B BT bor st B Or), I Bt 72 (m, 2
H,'Y%"@e'@%% B0l Lt 7.8 i W 2ot R (RS B0 ey 8 173.5,
1556, 156 1?%959?53{1@%%80559 SIS AeE R Amian. 1307,

12t9h§, 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 2n diastereomer
5-Dibenzyloxycarbonylhydrazino-20-OTES-camptothecin 2nd
iasterecmer (0,140 g, 0.184 mmol) is dissolved in anhvdrous THF (6 mL)
with stirring under inert atmosphere, subsequently EtzNe3HF (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 (SiO2, Hexane/AcOEt = 1/1),
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residue is purified by flash chromatography (Si 02,
Hexane/ AcOEt = 1/1 then 2/3), thereby obtaining
W@ 008081963 0. 175 mmol, 95% aof, the desired conPGURB2007006218
as a pale yellow solid. The 1|§r oduct is further
purified by crystallization from CH2CI2/Pentane =
thereby. ohtaiming thepdesired oormpryng (8. 613 gor0.4751mRA)0IASH %) as a
8.39 (br s 1 H Ar), 8.12 (br d, 1 H J =7.6 Hz,
paky yellpvosdlisk Fhe 1prgduyat)is wurler purified1 by, coystaltization from
Hz, Ar), 7.65-6.66 (m 12 H Ar + H14), 6.48 (br s, 1
CH4ClpfPentame551/80. | H 15 J = 16.0 Hz, H 17),
5.42-4.44 (m 5 H), 3.86 (br s, 1 H OH), 1.92-1.72
(m "4 NMR KEDDI3, 4003Mdz) 6381 (br 7. B HizArM8) 34 1BCSNIVIRI, Ar),
(CDCl 3, 100 MHz) 6 173.5, 158.0. 156.2, 156.0. 153.0.
8.1%@bo s, 1661,9Ar)14994, (b145. B,H,186, 4,.793br 2, 1180.7 = 7.6 Hz, Ar),
129.8, 128.7-127.8 (11 ¢, 119.9, 98.2, 79.6, 72.7,
7.6886570 a8, 0.2 b5 A9, + 31-1¢), 68B8(br2g) EXANBER, B.53(d, 1 H, J=16.4
Preparati on of 5-di benzyl oxycar bonyl hydrazi no- 20-
H2H-0 20rp% A er(ran® Wi K8 &(Bomre? H, OH), 1.90-1.70 (m, 2 H, H-19),
5- Di benzyl oxycar bonyl hydr azi no- 20- OTES- canpt ot heci n
0.9 dt.d¥ Hsver ddvrdiz,(e). A& NMRI €D fts1 100 Midzk Soll v3d, 158.0.
i n_anhydrous THE (6 m_g with stirring under inert
158t hokphds d 53sUibbtetfe td0y9 E1 4RBHH 400315858, 13228, 34398, 129.8,
mmol ) i s dropped therein. The reaction mxture is
128eade2ddB (bt B5 1A9R, 9Bdm/ Okt 4t GBS, b Bi 66:0.n31 6y 7.7.
TLC the di sappearance of the reagent_ (Hexane/ AcOEt_ =
3/ 2FXAMELES] YER( 1 SPERRa@Rnedoby f Sriiardroats AAIelA-cl16a-
the residue is purified by flash chromatography
depxpgamptathaan AFdesalf 1/1), wo 2008/ 011992 13
PCT/_EP2007/ 006218 thereby obtaining the desired
conﬁd@!nﬁB%‘@.Xﬁ@rlb?”)dhif?@%z,o'@g‘%ﬁﬁémtoﬁbﬁ%nyel(p@f% g,
solid. The produyct is further purified by ) .
0-%%‘{/smamp zat i oligsteReomAsie) Irduiednds = dgspived Himvanhydrous

1,400k o roclBane  (DER) 48w, vilhy Stitioa bpeict inert, atRgsphere,
su%ggué[_k\)trm;lr:if@qrg)’gc‘ég; %@iglﬁfﬁ:A)ﬂdﬁ?SZ;hgg]gafyﬁﬁol)}lzs:l&#opped
thelr%inA'. 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 (SiO2, 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),
7.96-7.92 (m, 1 H, Ar), 7.88-7.78 (m, 1 H, Ar), 7.69-7.60 (m, 2 H, Ar),
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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Hz, H17), 5.44-4.48 (m 5 H), 3.87 (br s, 1 H OH),
1.90-1.70 (m 2 H H19), 0.99 (t, 3 H J=17.6 Hz,
w0R)08/01B& NVR (CDC13, 100 MHz) 6 173.4, 158.0.PC1/BB2087/006218
156.1, 153.0. 151.0. 150.9, 149.6, 145.3, 135.5,
132.3, 130.8, 129.8, 10 128.7-127.8 (11 C, 119.8,
1.08-31987&, B H,2J/7= 68. biz, MeB, 135 NMR3ICBOCI{,. TO0BMMNALE 173.8
VIIl - Preparation of 4,5-dihydro-triazol e[5, 4-c] 16a-
(Ockogdpcafs.at ied CIFAS9alt 159.0. 156.7 (q CF3COOH), 156.5 (q
5-di -t - But oxycar bonyl hydr azi no- 20- OTES- canpt ot heci n
CE{LRZIHY 15106,3281 18101507, 1 50.8sH60en M40 ©, M 44 8 e)44.8, 134.0.
di ssol ved in anhydrous 15 1, 2-dichl oroethane (DCE) (8
138.8, witi6,s13 1.5, QU deR9i8)er28. Al MR8 [heras. 4supgequerg by 128.2,
trifluoroacetic acid (TFA) (0.895 nL, 11.67 mmol) is
121.0pp2e.9,t189.6] n201)€09.¢420)oNg 19, ¥8U6 €72 F, I7QaL L &6.0f @ C), 31.7
20 h at roomtenperature, nonitoring by TLC the
(2dCgahpedrance of the reagent (Hexane/ AcOEt = 1/3),
then refluxed for 4 h. The solvent is evaporated off
undeEXAMRILE XndPtéyear2Bionest tHirzole[S44d]fl 6acdéyxddaafiptothecin
chromat ography (Si 02, CH2Cl 2/ MeOH = 30/1), thereby
obt dihre ng4 [ShdinyelsotedzolePaucld 6a0dE8d gampPtotR8cimMMDITFA  salt
559 as the trifluoroacetate salt. The 1:1 m xture of
(01020 gwd). 04 2shevodoizedissbbr eduitt behydiowsi CHeC1by Migswith stirring
chr omat ography (Si 02, Toluene/AcOEt = 1/1). 1H NWR
undebCl 3inedD0 Binpsphére,61 §isequehtly H, 2N\GdiMdHHEIBEE)6-diciano-p-
10.39 25 (br s, 0.5 H, N5-NH=Cl6a), 8.67 (s, 1 H, Ar,
berzpguirgor2 {(BDLY) (P28 my, 1,0 mimdpis’a8dedrthedetdl, TAB)reaction
7.88-7.78 (m 1 H Ar), 7.69-7.60 (m 2 H Ar),
miglB8- & 36actad foH31Ah, ath6pm Sempebatbize ( moditdting\rby TLC the
H17), 5.32-5.20 (m 2 H, Ar, H17 + N5H), 4.08-3.86
digappegrance, obHhe Ireagenht 7aCKHpCIIMEIOHE- 42980/ MD The reaction is
2008/ 011992 PCT/ EP2007/006218 14 1.05-0.98 (t, 3 H, J
quenzhedHpy adsition ®€ HiWR TEEGI@jedit) phEis I8 extBaded (Wit CH.Cly
©, 173.4 (0.5 ¢, 159.1, 159.0. 156.7 (q CF3000H),
(315613 mk) aTrRBteHpraeBlic sphasEs Are 160mPjnekh0dBed16%er Na;SOs4,
149.9, 144.8, 144.7, 134.0. 133.8, 131.6, 131.5,
filteped cand xpr@entiraded unde. vacues. 4Tha a@sijuel 8. yrified by flash
128

chrom'a%égraphy (SiO2, CH2Cl2/MeOH = 45/1), thereby obtaining a yellow
solid (0.014 g, 0.039 mmol, 94%).

'H NMR (CDCls, 400 MHz) 6 8.89 (s, 1 H, Ar, H-7), 8.20 (d, 1 H, J=
8.4 Hz, Ar), 8.00(d, 1H, J=8.4 Hz, Ar), 7.88 (t, 1 H, J= 8.4 Hz, Ar), 7.79 (s,
1 H, ArH-14),7.69 (t, 1 H, J= 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. 3H, J=7.6 Hz, Me). 13C NMR (CDCla, 100 MHz) 5 172.6, 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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5 127.1, 126.9, 120.5, 120.3, 99.1(2 C, 78.9, 78.6,
72.7, 72.7, 66.0 (2 O, 31.7 (2 O, 7.7, 7.7. EXAVWPLE
WO 2008/0Pvepar at i on of PCT/EP2007/006218
triazol e[ 5, 4-c] 16a- deoxocanﬂt50t hecin The
4, 5-di hydro-triazol e[ 5, 4- c] 16a- deoxocanpt ot heci n TFA
detarmined 0oy 2ellggrowtb4imhinitiph assayi sfier vear i%? badfagoeiposure.
CH2Cl2 (4 nL) with stirring 10 under inert atnosphere,
Theutadksginelogayitbmic grewtiowmers, @llaucbechaodpseeﬁe&uq@uupmate in 6-
(0.025 ng, 0.110 mmol ) is added thereto. The
wellsaplates. Twientyrfeur housacaféer seeddw, hcells mgse exposed to the
tenperature, nonitoring by TLC the di sappearance of
drugseandapemted GHhGh Hobta corder 12 hotiie aflessipesuire to the drugs
quenched by addition of H2O The aqueous phase is
forebhier deteroninition Ofi2Ches. 165¢ B defisedias traiconeentrgtandnhibiting
phases are conbi ned, dried over Na2SO4, filtered and
by {6 el grovdthaetepaket with unth@atueélsmméolssgrpmﬁhfu ed by
flash chromatography (Si 02, CH2CI 2/ MeOH = 45/1),
t he EXAMBbEaXhi- proigemesased ol depgrrentaDA oumlge assay
mmol , 94% . 1H NVR (CDCl 3, 400 MHz) 6 8.89 %@
Ar D}Hlﬁy)rupgurm (N@reld(s{er[mne(imsgng &2/ 5bp, roUI-ﬁg:oRl DNA
H J=8.4 Hz, Ar), 7.88 (t, 1 H J=8.4 Hz, Ar)
SV(4§) purified gad ($ﬁ|ﬁt§a Gt, @gn@sgchlj\AJ-Zagm:A@Eh Cﬁﬁpuaml)L Capramco
5,70 (d, 1 H J =17.2 Hz, H17), 5.28 (d, 1 H J =
G.1ethering artyps |Batopoigamerasel toja BNA siteday fnun"(qﬁuaon to a
H H 19), 1.08 (t. 3 H J=7.6 Hz. M). 13C N
hetem@@@@ﬁ%@i%@@@i\“é bIn@mg@rotqwdgmai@oC@anné?@s 1999;
134, 9, 132.5, 132.4, 130.0. 129.5, 128
591@;8%97)2@Nézfregmpz1184wem@1orﬁy iepeled g3t §- ii!ea DNA7rUpture
EXAMPLE X - Cel | grovvt h i nhi bitign, assay 58
reqGian h{ZRAOPacgE/saMP! ?hn\gaﬁur?@l”'%réuéul”tu dm' 'St 10 mm

RPM_- 1640 di um cont 10% f o calf er
TrisELs (R 71001 (bUidaMhns o8 okh 886k 15 o/l BSA, 0.1 mM

/EP007/00618 det db |1 )
thipfhrefl: i Q&Eyﬂm Ecompnans efyngﬁ}%g%@jﬁagm top1) e 30 min

ot o e R e i L 86 s S
prgtelr(laa(sg(?gtrjwég mlcel Its’4§@(56 cﬁiiROSS%atg% tperS|stence was tested at
different times adding 0.6M NaCl after 30 min. incubation with 10 pyM of the
drug. After precipitation, DNA was resuspended in denaturation buffer (80%
formamide, 10 mM NaOH, 0.01 M EDTA and 1 mg/mL dye) before seeding in
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).
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Canpt ot hecin 100 58 23 20 S N38 100 60 33 28 |IDN

6132 100 45 32 20 WD 2008/ 011992 PCT/ EP2007/ 006218 17
w@eBMB922 Conpunds of general_fornmula (1): RICRERR07/006218

"MN N NO 50O (1) wHerein: Ris alkyl,

am noal kyl, hydroxyal kyl, nitrile, alkoxym no,
CLAMSxym no, silylalkyl; 10 RL is hydrogen, hydroxy,

al koxy, am noal kyl; R2 is hydrogen, hydroxy, alkoxy,

am noal kyl, optionally protected hydroxyl; wherein

t he al kyl, al koxy, am noal kyl or al koxym no groups can
1. conCampuids of generalf forsllly (B: to 4 carbon atons, in a

strai ght or branched chain, 15 whereas the

aryl oxym no group can contain 5 to 10 carbon atons;

the pharmaceutical ly & cephabl e salts, isoners,

enantioners, diasterepners, thereof Nand correspondi ng

m xtures. 2. Argonpound of Lfornmulg-{),as clainmed in

claimi1, which is>y d 6m\t he /gt oup consi sting
S i deoxocqnpt ot heci n,

of : 20 a)
4,5-di hydro-tri azol

(1
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 salts, isomers, enantiomers, diastereomers
thereof and corresponding mixtures.
2. A compound of formula () 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 (I), which

process substantially comprises steps (a)-(e) shown in the following scheme:



b) triazol e[ 5, 4-c] 16a- deoxocanpt ot hecin. 3. A process
for the preparation of the compounds of fornula (1),
WaR008i119p2 ocess substantial Iy conprises steps REI/EPm)7/006218
shown in the foll owi ng sched8: WD 2008/ 011992
PCT,,QEPZ,QO?/006218 18 RLRRLRE&g /r/ OR2/ [ O\ N
N/ N\ / 0O
R2,%0 RL R BocNR

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;

N LY S T T | Iy ...' nnnnnn i
removai of the protective groups with concomitant cycli

(¢]]
Q.
=

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 (I) as

10 claimed in claim 3, in which the order of the steps (b) and (c) is reversed.
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b) derivatization at 5- with N, N-di protected
hydr azi ne; c) optional conversion of the pyridone ring
WO eooslipyridone ring;, d) r@lIWill O LI1C PCT/EP2007/006218
~[IVICI:WC Y-1-U-U-pa WTLII e) optional
aromati zation of the pyrazole ring; and wherein R, Rl
5. and ARBhhawactbtcareeomposititef icoathiaingy e, comiploaindGof $oemula (1)
hydr oxy- protective group. 4. The process for the
togsteeamdti pharhaceopealhdaced pthbternamigrs)arat extipientsi med
In claim3, in which the order of the steps (b) and
6. (c) Al phaenacsetcal\WOn20081i0h H3OAaPaad P20 60621¢h isld a form
5. A pharmaceutical conposition containing a conpound
suftedftortinel gra( by paregerbeadministratianmaceuti cal |y
acceptable carriers and excipients. 6. A
7. phammeces¢ iofad conpuasid aerclaigned & maiman 12 @rmf5a composition
which is in a form suited to the oral or parenteral
asadlaimedtinatliaons S67forTine peeparbtiancafpadmig f heatneatinent of
inclains 1-2 or of a conposition as clained in
tuloas.ns 5-6 for the preparation of a drug for the
treatnment of tunors. 8. The use as clained in claim
8.7, Vither eise asidained insclasmd7f ovherdedn gaidadragntis afsed for the
solid tunors and | eukem as, in particular tunors of
tretdtment nof, solid tomenry , ard deskemiaspnncparticwar furppostadtide lung,
soft tissues sarcomas, esophagus, pancreas, head and
ovaegkbregstpisteamtohn Jivehr prastaten ot tiseuey edarcptrias, esophagus,
| eukem as. :
pancreas, head and neck, glioblastoma, chronic and acute myelocytic

leukemias.



