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TAXANE DERI VATI VES, THE PREPARAH-ON—THERECF— AND

FORMULATTONS CONTAI NI NG THEM This Sheet Has Tﬂg p%fsent invention relates to
‘taxane derivgp,l prepa 10- deacet yl - papmpbitios
I, 14- %6#;?1?% oxy- 10- deacea%mgm'ﬂifl I, 19-hydroxy-10- deace-

tyl baccatine Il and their esters r reaction of 5. the
respective 10-dehydro-derivatives wth hydrazine, hydr oxyl am ne
and derivatives thereof. EP 253738 describes taxol

derivatives bea

ring ydroxyls in positions 10 and 7 and a ketog in

position 0
residue «in di scl oses -

ant hr apyr azol offe 1 Cr anti cancer agents, and
a process for their synthesis; the "Journal of the Anerican Chem cal
Society", vol. 93 No. 9, pages 2325-2327, reports the isolation and
characterization of Ti® pressati imrvenbionecrehatiesg toukexanehidexbygtives
Properties. o eparea Li&rt1RSe £xSRPRHNYEacEPlbhccdBYLA 2L NS 2 g1 OUP

hydroxy-10-deacetyl-baccatine III, 19-hydroxy-10-deace-

tylbéccatine_;II and their esters at C13, by reaction of

5 the fespective 10-dehydro-derivatives with hydrazine,

hydroxylamine and derivatives thereof. The novel

compounds contain_ a pyrazoline group involving the Cq

and Cq carbons. The esters at C,; with isoserine chains’

functionalized at C3' and at NH have cytotoxic activity

10' on the cell lines of the most common human tumors as

well as inp vivo anti-cancer activity. The compounds of

the invention are potent cytotoxic agents, particularly

active on cells resistant to known antiblastics and are

strong . apoptosis inducers on these cell 1lines, which

15 activity is significantly important 1in the oncologic
therapy.-:

The derivatives of the present iniention have the

following general formula (1)

20
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wherein R1 and Rz are hydrogen atoms or Rl is

hydrogen and Ry is a.hydroxy, alkoxr or acyloxy group,
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involving the (ferr] and Clerr] carbons. The esters at Clerr] with

i soserine chains functionalized at Cerr] and at NH have cyt ot oxic
activity on the cell lines of the nbst comon- 20 human tunors as well
as in vivo WQBMcer activity. The conpounds of t RET/ERIFEORABON
are potent cytotoxic . agents, particularly active on cells
resistant to known anti bl astics and are strong apoptosis inducers on
t hese cell lines, which activity is significantly inportant in 25

t he oncol ogi c t herapy. The dérivatives of the present invention
have t he or mqllanﬁngzgem@gdtﬁarrn‘dbam(la cyclic carbonate or a

AMVENDED SHEET _ 1A
[err] cyclic thiocarbonate group of formula

A A A A
; o\f/ | \]l/
| .

Rg is hydrogen or hydroxy;

10 R4 is hydrogen or an isoserine residué of formula (2)

K | '
' (2)
15 R&C\
. 5 a |

OH
whefein Rsuis a C,1-Cg alkyl or C,-Cy alkenyl group or an
aryl residue, Rg has the same meanings as Rg or is a
20 tert-butoxy group. ' .

' ~An aryl group is preferably a phenyl group. An
alkoxy group is preferably a methoxy or ethoxy group. An
acyloxy group is preferably an acetoxy group.

The compounds of formula (1).are prepared starting

25 "from a taxane of formula (3)



3

wherein Rlerr] and Rlerr] are hydrogen atons or Rlerr] is 10

hydrogen and R err] is a hydroxy, al koxy or acyl oxy group,

97/ 43291 WO 9714329 PCT/ EP97/ 02198 PCT/EP97/02198
2 . or Rerr ané Rlerr] together form a cyclic carbonate or a
cyclic thiocarbonate group of formula [err] Rlerr] is

hydr ogen or
formula (2)

10

15

20

25

30

hydr oxy; 10 Rl err] Is hydrogen or an isoserine residue of

[err] 3

£
mC\l

(3)

wherein Ry, R;, Rg aﬁd R, are as defined above, by
reaction with hydrazine in " alcohols, preferably in
methanol.

. The reaction yields two diastereomers in a and B at
C» which can be separated by fractional crystallization
or better by chromatography -using for example silica gel
columns and mixtures of ethyl acetate and hexane as
eluents.” In the reaCtion_ with hydrazine the isomer JB
forms preferably in an about 8:2 ratio. Therefore, the
two isomer forms are also an object of the present
invention. The reaction can be. applied,-'besides to
baccatine III or '14-B—hydroxy—baccatine III or the
corresponding carbonates or thiocarbonates prepared by
reaction with phosgene or thiophosgene in pyridine
(Italian patent appl. MI95A000533 and MI95001022), also
to the products already esterified at Ci3, such as
paclitaxel, cephalomannine, docetaxel and their semi-
synthetic analogues. The above mentioned products, after
removing the acetate at Cio by treatment with hydrazine

in methanol, are oxidized with copper acetate to 10-

WO



wherein Rlerr] is a (err]-CJerr] alkyl or (ferr]-Cferr] alkenyl group or
an’ aryl residue, Rerr] has the same neanings as Rierr] or is a 20

tert-but oxy group. An aryl group is preferably a phenyl group.. An
al koxy groub"(?%”%?%lferably a nmethoxy or ethoxy group. An PCM@%VQ

group is preferably an acetoxy group. The conpounds of fornula
(1) are prepared starting 25 froma taxane of fornula (3) WO
97/ 43291 PCT/ EP97/ 02198

3 [err] 5 4

dehydro derivatives (see 1Italian patent applicationg
cited above) which are directly converted into the
cofresponding pyrézoline derivatives by treatment with
hydrazine. The conversion yields are nearly quantitative
5 in the various steps. The pyrazoline derivatives can be
used as such and have an activity comparable to or
higher than the starting producté as_fér as cytotoxicity
is concerned. The obtained pyrazoline derivatives can be
converted -into the dihydro derivatives by catalytic
10 hydrogenation or they can be derivatized at the -
nitrogen.
By way of example, the cytotoxicity of some of the
prepared compounds is reported.
Table I - ICgy of compounds 2, 4, 5, 6, of paclitaxel
15 and of docetaxel on a normal ovary cell line and on an

adriamycin-resistant one

ICs0 (nM)
20 '~ Line MDA - Line MCF7-ADR,
Paclitaxel 2.4 2600 '
Docetaxel 0.8 700
Compound of example 2 3.1 600
Compound of example 4 1.2 264
25 Compound of example 5 1.4 190
Compound of éxample 6 2.1 102
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The compounds of the present invention comprise
preferably compounds with the chain at C;3 modified
30 compared with paclitaxel and docetaxel wherein the

phenylisoserine phenyl has been substituted with an



wherein R err], Rerr], Rerr] and Rerr] are as defined above, by

reaction wth hydrazine in. alcohols, preferably in nmet hanol . 15
The reaction yi wo di astereoners in [err] and [err] at

whi ch can be g“éﬁé’ﬂ‘}#d by fractional crystallization or b%ﬁ’g%%dfbs
chromat ography using for exanple silica gel colums and m xtures of
ethyl acetate and hexane as eluents. In the reaction w th hydrazi ne
the isomer [err] 20 forms preferably in an about 8:2 ratio. Therefore,
t he two i,soner forns are al so_an object of_ the present

i nvention. The A88BULFA .cASOBNTERNY &F &RXL (FFOUP- paccatine 111 or
"14-[err] - hydroxy-bac I Ng t : g aral}&r?_t

t hi ocar bonat es prepa?g% @ddg"ﬁsr e‘ggt Fgr? 1vl;ﬁ%[ﬁaggggéeﬁebgorl thirop %%eg%ne
in pyridine  in Ecbh¥endioRalentplacdd ObAOD0583rnalati8RB801EGULh &S0
to the products already esterified at ({err], such as

paclitaxel, cepbalutdapmnsnef ddectasdtsivendnghefiientnin polyoxpethwlienated
anal ogues. _The above nent,ione roducts, aft.er renpvi ngaihe acet ate

30
at Cerr] By trEaBkeRt WAYh ezihB Particularn , fEem Patgl; §iCALEMS h
copper acetate L@flldring adversely both the stability of the active

principles and fheir' qérdiotoxicity or in formulations
containing other excipients such as polysorbates or
phospholipids, forming liposomes with the latter. The
10 - -compounds of the present invention can moreover be co-
ground with cyclodextrin oligomers, in particular with B
and x cyclodextrin or salified with pharmaceutically

acceptable acids to be subsequently administered in a

completely aq\ieous medium. The following examples
15 illustrate the invention.

Example 1

B-pyrazoline

A -:suspension of 10-deacetyl-~10-dehydro-baccatine

20 ITI. (1 g, 1.845 mmol) in 15 ml of methanol was added
with 11.7 ml of a 10% hydrazine solution (31.5 mmo;Les).

The suspension was refluxed and after 10 min became
clear. The reaction was controlled by TLC on silica gel
observing the disappearance of 10-deacetyl-10-dehydro-

25 baccatine III. (CHCla-Acetonitrile 2:1). After 2h the
reaction mixture was diluted with H,0 made acidi.c with

HCl (100 ml) and extracted with EtOAc. The organic phase

was dried on Na,SO, concentrated to dryness. The residue

was purified by chromatography on a silica gel column

30 (40 g of silica gel, eluent hexane-ethyl acetate 1:1).

687 mg of B pyrazoline and 208 mg of a pyrazoline were



n

WD 97/ 43291 PCT/ EP97/ 02198

4 dehydro derivatives (see Italian patent applications ‘cited
above) which are dlrectly converted into the correspondi ng pyrazoli ne
derivati ves WS4R% nent with hydrazi ne. The conver si oRGIWVER92198¢c
nearly quantitative 5 I n the various steps. The pyrazoline derivatives
can be used as such and have an activity conparable to or

hi gher than the starting products as far as cytotoxicity S

concerned. The obtai ned pyrazoline deriv&tives can be
the di hydro d:ebtarbme@es bgvingal $hec foQlowiydr oghpsicor-clemicaky andn
derivati zed

at By way of exanple, the

pitrogen. . ... \
cytotOX|C|ty %Re%Bﬁ%S%?p%ﬁé characterisiic8npounds i s reported

Tabl e |

docet axel

one

10

15

.20

.25

30

g, raFuRAs a 11595-% Ohsﬂacmaxdu-
on a rma

ovary ce I"i'ne and on an
5.80 d J 8.6, H3 3 16 4 J 8.6, HS5 5.04 dd J<§ﬁ5ﬁ4_5{mﬂ6a

2.43 4dd J 13.5/9.5/4.5, H6 2.20 dd J 13.5/13.5/4.5, H7
4.20 ddd J 15.5/4.5/3.0, H13 4.69, H14 2.34 m, H16-1.23
s, H17 1.15 s, H18 1.66 s, H19 1.50 s, H20a 4.47 4, J

8.6, H20b 4.33 4 J 8.6, NH 6.44 br s, OH 2.33 brs/i,87 -

brs, Ac 2.26 s, Bz 8.14 brd 6.7.

a pyrazoline: m.p. 219-222°C, MS 538, lH-NMR (CDC1;) H2 -
 6.04 4 J 6.0, H3'3.71d J 6.0,H5 4.93 br a4 J 2.5, H6 2.06

td J14.0/14.0/2.5, 6' 1.85 m, H7 4.39dd J14.0/4.2, H13
4.7%, brdd J 10.0/6.5, 14a 2.46 44 J 15.0/10.0, 14b

1.88d4 J15.0/6.5, H16 1.33s, H17 1.23 s, H18 1.74 brs,

H19 1.70 s, Hzo 4.38s, NH 6.34 brs, OH 2.63/2.00, Ac
2.36s, Bz 8.12 brd, /.6.
Example 2

line

400 mg of 10-dehydro paclitaxel (0.49 mmol) were

dissolved in 10 ml of methanol and added with 10 mol.eq.
of a NHZNHZ (4.9 mmol, 1.5 ml) solution prepared
diluting 1 ml of pure NHZNHZ in 10 ml of methanol. After

2h the reaction mixture was diluted with water and 3 ml

~of dil. HC1 and extracted with ethyl acetate. The

organic phase was counter washed then dried over sodium
sulfate and evaporated - to dryness. The residue was

chromatographed through 10 g of silica gel eluting with

»

anyC|n 535|s?ant

an hexane/ethyl acetate 1:1 mixture, recovering the .

fractions containing paclitaxel B pyrazoline. 250 mg of

a compound having the following characteristics were

converted into

be



20 | Li ne MDA Li ne MCF7- ADR[ err]

Pacl i t axel 2.4 2600 Docet axel

0.8 700 Compound of exanple 2 3.1 PCI/EP97/021
600 Comp AU example 4 1.2 264 25 poun
of example 5 1.4 190 Conpound of exanple 6 2.1
102 The conpounds of the present invention conprise

preferably conmpounds with the chain at C[ers] nodified 30 conpared with
pacl it axel and QG t el er eigh « A he h | g0 @i ph a

been substituted 1ﬁ"aar(l mV\Q 199 C{AD§§/ z?:?z”glﬁw hﬁﬁ 8ia PR Mer *8ing

- PCT/ EP97/ 02198 13c-NMR in agreement with the strudture. isobutyl,

-1 sobutenyl or propenyl group. The conpounds of the invention can
be i ncorporatedExample i3 conventional pharmaceutical fornulations such as
solutions of the actlve |nored|ent in oolyoxyeth Ien-ted . 5 casto ol
free in partieé =5 S . s

t he stablllty 0&éﬂ£§ﬁ§iﬂﬁﬁiﬁllne_f£inC'ples and the|r cardlotOX|C|ty or in

fornulatlons
1 g of docetaxel was dissolved in 50 ml of dry

methancl and added under stirring with 3.71 g of finely
ground copper acetate;. the reaction mixture was stirred
for 6&h at room temperature. The undissoifed. copper
10 acetate was filtered off and the solution was dilﬁted
with water and extracted with ethyl acetate. The organic
phase 'was counter washed with an ammonia diluted
solution, then dried and concentrated to dryness. A pale
yellow solid was obtained in an 85% vield, corresponding
15 to 10 dehydro-13-{N-Boc-phenylisoserinyl) 10-deacetyl-
baccatine III. M* 801. '
Example 4
20 330 mg of 10-dehydro-13-(N-Boc-phenylisoserinyl)
10deacetyl-baccatine IXII (0.49 mmol) were dissolvéd in
10 ml of methanol and added with 10 mol.eq. of a NH,NH,
(4.9 mmol, 1.5 ml) solution prepared diluting 1 ml of
pure NH,NH, in 10 ml of methanol. After 2h the reaction
25 mixture was diluted with water and 3 ml of dil. HC1l and
extracted with ethyl acetate. The ofganic phase was
counter washed, dried over sodium sulfate and evaporated
to dryness. Tﬁe residue was chromatographed through 10 g¢
of silica gel eiuting with an hexane/ethyl.acetate 1:1
30 mixture, recovering the fractions containing docetaxel B

pyrazoline. 280 mg of a compound having the following



contai ni ng other excipients such as pol ysorbates or . phosphol i pi ds,

f or'mi ng | i posomes with the latter. The 10 conpounds of the present

i nventi on.can noreover be co- ground with cyclodextrin oligoners, in
particul ar WORTHESE] " and [err] cyclodextrin or salifPESHERI¥2198
pharmaceutically acceptabl e acids to be subsequently adm nistered in
a conpletely aqueous nedium The following exanples 15
illustrate the invention. Exanmple 1 Synt hesi s of

10- deacet yl - 10- dehydr o- baccatine 11 2- oP B- pyrazol i ne A
suspensi on ofchélfhdsmmyiciomlwdobtbaneétl rle.p2.0 190rC, (MSg.82B ‘sagt
nmmol) in 15 m _of nethanq] was added 11.7 m of a 10% hydr azi ne
sol ution (31 FHpb] edpd  “H-NMR §ﬁ§bensFoHMﬁasiPef?%ﬁ%ﬁmeﬁﬁd withr thenin
becane %?g e, reaction was controlled by TLC on silica gel
observi ng t he “di'sappear ance of 10-deacetyl -10-dehydro- 25 baccatine |11
(CHC [err] - AcetxumpYe | 2:1). After 2h the reaction m xture was
diluted with Herr]O nade aC|d|c W th HCL (100 n1) and extracted W th
Et OAc. THe or @unthesdis iN=B O : i

The residue gﬁslgurlfled Sgthronatograghy on a S|I|ca gel colum 30 -
(40 g of sili ate 1:1). 687 ng of [err]
pyrazoline and 208 10 s@fiut ie¥ 282! | #160VeRE of 13- (N-ﬂAQ»%W-‘lf_s?oqﬂutyl)-

PCT/ EP97/ 02198
isoserinyl-baccatine III (0.12 mmol) in 2 ml of ethanol

was added with 10 mol.eq._-of_ a 10% hydrazine ethanol

10 solution, freshly prepared (1.2 mmol, 0.38 ml of the-

ethahol sol.), then 15 mol.eq. of hydrazine are added in

two successive times, in a 12 h interval from each

. other. After three days the deacetylation reaction was

‘completed and the mixture was diluted with water and 2

15 ml of dil. HCl and the whole was extracted with ethyl

acetate. The organic phase was washed with water to

neutrality, then dried and concentrated to dryness. The

residue was chromatographed through a silica gel column

eluting with an ethyl acetate/hexane 4:6 mixture. 67 mg

20 of 13-(N-Boc-3'-isobutyl)-isoserinyl-l10-deacetyl-bacca-
tine III were obtained. , .

A solution '6f -57 mg of 13~-{(N-Boc-3'-~-isobutyl)-

isoserinyl-10-deacetyl-baccatine 1II (0.07 mmol) in 3 ml

" of methanol was added with 15 mol.eq. of powdered

25 Cu(OAc), and the whoie was stirred for 6h. The reaction

mixture was diluted with water and extracted with ethyl

acetate; the organic phasé was washed with ammonia, then

with water to neutrality and concentrated to dryness.

The residue was dissolved in 3 ml of methanol and added

30 with 20 mol.eq. of a 10% hydrazine ethanol solution. The

réaction mixture was refluxed for two hours, controlling



obt ai ned, having the foll ow ng physico-chem cal and spectroscopi cal
characteristics: [err] pyrazoline: mp. 195[err]C, I\/B[err] 538,

'[err]H—Nl\/R(%I,,?zg] H2 580 d J 8.6, H3 3.16 d J 8. fer/dpohenids dd
J 9.5/4.5, Hea 2.43 ddd J 13.5/9.5/4.5, H6 2.20 dd J 13.5/13.5/4.5

H7 4.20 ddd J 15.5/4.5/3.0, H13 4.69, H14 2.34 m H16 1.23 s,
H17 1.15 s, H18 1.66 s, H19 1.50 s, H20a 4 47 d, J 8.6, H20b 4.33 d
J 8.6, NH 6.44 br s, OH 2.33 brs/i, brs Ac 2.26 s, Bz 8.14 brd

.6.7. 10 [ er p e: 2 r

(CDCI [err]). H2'£1]le %%S-leﬁ by G .}E&g% %‘% f%‘%ﬁﬁ?q{%&%" G%Fé% 5 He
. 06 " td JddcOidh. OnBxburb Wa®s rdiltitda3owsthllwdithr, 4fid dil.

4 79, brdd J 10.0/6.5, 14a 2.46 dd J 15.0/10.0, 14b 1.88dd J15.0/ 6. 5,

H16 1. 33s, Hlmndmchlomg acyd Bné ti@n ety ar tagt swlt-lpe¢tl]lbl4a98§atn+-|

. 6.34 brs O—|263/2 00

Synt hesi s o%%&%?’y‘l’ ﬁ’myd‘?aog Pg’(?lsi%’t %eful%'yrgfger' dried nérr%Ze ’
400 ng ofg 10 %ehr?ﬁgség PR )ré’@fcﬁxe was &h éﬂfifsgflaﬁg%ﬁgm

of met hanol an 10 nD a NHerr err
mol, 1.5 M)ons@:.utzlcm gpaepale’dlng withli Ihebua!@/btmylof agetate 1:1..

NH[err]NH[err] in 10 m . of nethanol. After 2h the reaction mxture
was diluted wizth 4elgr oind PyFazokine gpd gy mgef -0 RYTABQ} RS eWeTRi t h
et hyl acetalebbtakﬁéd | organlq phase was counter washed then dried over
sodi um
Example 6
io | ~ . AN o . . 1 1aL _
A solution of 100 mg of N-Boc 14-hydroxytaxol 1,14-
carbonate (0.11 mmol) in 3 ml of MeOH was added with 10
mol.eq. of a freshly prepared 10% NHZNHZ ethanol
15 solution.(l.lz mmol, 0.36 ml of the ethanol sol.). After
12 hours, a further 10 mol.eq. (tot. mol.eq. added: 20}
were added. The reaction was controlled by TLC (Ex-EtOAc
3:7.). After 48 hours the reaction mixture was diluted
with water and 2 ml of dil. HCl, extracted with EtOAc
20 {x3), the organic phase was washed Witn brine, dried,
filtered, evaporatedm and separated by CC (Ex—EtOAc.6:4
and then 5:5) to obﬁain.BO mg of the starting product'
and 40 mg of the 10-deacetyl derivative.
A soluﬁion of 40 mg of the 10-deacetyl derivative
25 (0.05 mmol) in 3 ml-of MeOH was added with 15 mol.eq.
of powdered Cu(OAc)z (6.69 mmol, 138 mg). The reaction
was controlled by TLC (Ex-EtOAc 3:7) which lasted 24
hours. The reaction was diluted with water and extracted
with EBtOAc (x3): the organic phase was washed with a
30 NH4:H,0 1:5 solution (x2) and then with brine. The

. organic phase was evaporated to obtain a pale vellow



sul fate and evaporated to dryness. The residue was chr omat ogr aphed

through 10 g of silica gel eluting with an hexane/ et hyl acetate 1: 1

m xture, recovering the 30 fractions containing paclitaxel [err]

pyrazol i ne. VG87/4339bf a conpound having the follow ng cﬂ%&"éﬂl@tl cs
wer e WO 97/ 43291 , _

PCT/ EP97/ 02198 7 _ obt ai ned: m p.
190[err]C, Ms 823 (Merr] NH err])[err] and [err]H NVMR and [err] G NWR
in agreenment with the structure. B@npl e 3 Synt hesi s of

10- dehydr o- 1356m130qnplaemla|rgqsqnlam~mtamve yieldleacetyl baccati ne Tl |

1 g of docetaxel was dissolved in 50 m of dry nmet hanol . and added

under stirring wt&hg mugieofpnqdmfy from ther cﬂmeﬁ%bm}ema%bt sud OAce

indi ssol ved cHRReRIEgOIveRcaPaze Wik T MARE RS r R0 EAT REEh 0Pl o me
di | ut ed of Wat Ho‘%ﬁtﬂf lﬁfbd EHldr] edo¥uthoft iyl 826Hin!,C-0 Ti_f? O any s

phase was counter an amonia dilu ution,

then drigd andthanoentsaa]t e)d. t’nhelr yeactioh mmixture wasya'lelfa\u:&mi i ﬂowaa
obt ained in an 85%yield, correspondi ng

hours,” the reaction was controlled by TLC (Ex~EtOAc

3:7), then diluted with water, added  with 2-3 ml of

dil. HCl. and extracted with EtOAc (x3). The organic

phase was washed with brine, dried, mixed, filtered,

.10 evaporated and separated by CC with Ex-EtOAc 6:4/5:5 to -

obtain 10.5 mg of pyrazoliné (ad and B mixture).



15 to 10 dehydro-13-(N-Boc-phenylisoserinyl) 10-deacetyl -,
baccatine II1l. Merr] 801. Exanpl e 4 Synt hesis of .
13- (N- Boc- phegy&'bﬁ%ﬁr i nyl)-10-dehydro- 10- deacet yl - baccgdtRPoNd2ios
pyrazoline 2 390 ng of 10-dehydro-13-(N- Boc-phenylisoserinyl)
10deacetyl - baccatine 11l (0.49 mol) were dissolved in ' 10 m of

nmet hanol and added with 10 nol.eq. of a NH err] NH err] (4.9 nmol

1.5 m) solution prepared diluting 1 m of 14 pure NH enh;s]shgg[ﬁgsrgeed@ﬂg&d

m of nethanol,. ,difbhgﬁ 2h the reaction 25 m xture was dil um r
and 3 m of diP and - extracted with ethyl acetate HM&MMI]
phase was - counter washed, dried over sodiumsulfate a ;

to dryness. The residue was chronat ographed through 10 g of silica
gel eluting with.an Compoundshplf dosmule 1(1): 30 mixture, recovering the
fractions containing docetaxel [err] pyrazoline. 280 ng of a conmpound

havi ng the foll ow ng WO 97/63291
PCT/ EP97/ 04198

(1)

i0
wherein R.l and R2 are hydrogen atoms or Rl is hydrogen
and RZ is a hydroxy, alkoxy or acyloxy group, or Rl and
Ry togéther form a cyclic carbonate or a cyclic
15 thiocarbonate group of formula
0\ /O‘. | o\ /0

.

Rg is hydrogen or hydroxy;

R4 is hydrogen or an isoserine residue of formula (2)

0
O | |
R, NH (2)
5 8
0 " .
REPLACED SHEETS SG
.

1 Description : paged ........ to paged ...

I B s

[7] Abstract : paged ... to paged ......




characteristics were obtained: mp. 190[err]C, M 823 (Merr]
NH[err])[err] and [err]H—NNR and [err]C—NNR I n-agreenent with the

structu IeIEBQﬂﬁHw of :
13- (N Boc BWOM@QIyI )-| sos dehydr obaccat i n6PGWEP97/02198
pyrazoline A sol of 13-(N-Boc-3'-isobutyl)-

i soserinyl -baccatine |11 nT of et hanol was added
with 10 nol.eq. of a 10@6hydra2|ne ethanol 10 solution, freshly
‘prepared (1.2 nmol, 0.38 m of the 12¢t hanol sol.), then 15 nol . eq.

of hydrazine ammnﬁkhnk nis a c%-c yoadkyteosi Cg-Cymadkenyla gbup i o eara

-from each ot her . After three days the deacetyl ation reaction was
“conpl et ed and an¥d na-’ﬁwieewa%nhaﬁe&%tﬁam &eaniqgs as Rgni oBf id |2 HO
and the whol e e h et hyl acetate. The organi c phase was
washed mnth\Mﬁg?¥(Bﬁ£é§§ ékgﬂ tality, then dried and concentrated to
dryness. The 2, lﬁkb&staébbﬁﬂﬁhegFt%p*‘ﬁhirhrPUGﬂeﬁe%' ngffi, €], cRLum
eluting with an ethyl acet at e/ hexane 4:6 mxture. 67 ng '

13- (N- Bo& 3' - iagwb R4y |3r-e siuedarog’gnrlo deacetyl bacca- t| ne I'll were

"soser’ nyl - 10teacd yfoRERE [ ReCorALpg 9 LA™ 4, Wharein By, Rg. By
and R, are a residue- of_formula.(Z)-whereln Rg -and Rg
are phenyl. _

4. A compound accordind to claim 1 wherein R,, R, and
10 Ry are hydrogen .andf_R4 is ‘a residue of formula (2)°
wherein Rg is phenyl and Rg is tert-butoxy.
5. A compound according to claim 1 wherein R,, R, and
Ry are hydrogen and Ry is a residue of formula (2)
wherein Rg is isobutyl and 36 is tert;butoxy.
15 6. A compound according to claim 1 wherein R; and R,
form together a cyclic carbonate group, Ry is hydrogen
and R4 is an isoserine residue wﬂerein Rs'is phenyl and

Rg is tert-butoxy.

7. A compound according to claim 1 selected from: _
20 - 10-deacetyl-10~dehydro-baccatine III  2-¢, or @8-
pyrazoline;

- 10-deacetyl-10~-dehydro~Paclitaxel pyrazoline;
- 10-dehydro~13-(N-Boc~phenylisoserinyl)-10-deacetyl-~
baccatine III;
25 - 13-(N-Boc—phenylisoserinyl)-10-dehydr§-10-deacety1—
baccatine III pyrazoline;
- 13-(N-Boc-3'-isobutyl)-isoserinyl-10-dehydrobacca-
tine III pyrazoline;
- 13- (N-Boc-phenyl-isoserinyl}-1,14-carbonate-10-
30 dehydro-10-deacetyl-baccatine III pyrazoline;

8. A process for the preparation of the compounds of

RO



of. met hanol was added with 15 nol . eqThig$he madséeﬁﬂe plaédl - Cu(COAc)[err] and

t he mhole was stirred for 6h. The rea ture was d||uted mnth )
wat er and eXtﬂﬁﬁbﬁﬂnMith et hyl gani c phasepga
i concentrated to

wi th ammmoni a wth water to neu ra

dryness. The residue was dissolved in 3 n1 of net hanol and added 30
with 20 nol.eq. of a 10% hydrazi ne et hanol solution. The reaction

m xture was refluxed for two hours, control{4ng WO 97/ 43291

PCT/ EP97/ 02198, e reaction by
TLC until the rgéaéWté &Fggﬁﬁggf 5omTa taxane %&%ﬁ:l%ﬁéarﬁéfure was
diluted wth water and dil. _ hydrochl oric acid and then extracted
with ethyl acetate. The organi ¢ phase s washed with water, dried

and 5 concentrat'ed to dryness; ﬁ chronatographed

on silica gel eluting with hexane/et > 29.2 ng of
[err] pyrazoline and 11 ng of [err] pyps { ¢ obt ai ned.
Exanpl e 6 5 :
| o (3)
¢ S ’ 3
R 4O
10
wherein Ry, Ry, Ry and R, are as defined above, Dby
reaction with hydrazine in alcohols. .
15 g. A process according to claim 8 which is carried out

in methanol.
10. Pharmaceutical compositions - containing as the
aqtive i'ngredient_ a compound of claim 1 in admixture
with a suitable carrier.

20 11. The use of. the compounds of c;aim 1 for the

preparation of a cytotoxic and antitumor medicament.

_—
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10 Synthe5|s of 13- (N—Boc phenyj'ﬂsoserlnyl) 1, 14 carbgﬁa{Z[_”ﬁ

t 10- dehydr o- 10- deacet yl - baccati ne T pyrazollne : T ATSDlutton of
100 ng of N-Boc 14-hydroxytaxol 1, 14- "~ " carbonate (0 11 mMmoP) #h 3 ni
of MeOH was added with 10 nol .eq. of a freshly prepared 10%
‘NH err]NH err] ethanol 15 solution (1.12 nnDI -0.36 nl of the et hanol -
sol.). After o 12 hours, a further 10 nDI nol .eq. added:. 20)
were added. T bt ; Hipy HRERZ ;‘ , HERE .7 ANK ¢ er
48 hours the rgaai ' T Fh mnth mater and 2 m of
dil. HJ, extracted w C - , the organi c phase was washed
with brine, dried, filtered, evaporated and separated by CC

(Ex-Et CAc 6:4 and then 5;5) to obtain 30 ng of the starting product

and 40 ng of the 1thfeR%asAnWeiRvRARtien relates to Aaxsnet dex iyRtdyesy of

t he 10-d t ti 0. 05 ded
Wiih 15 ot epretdied ar iR, rhond dTBedst frledanat 1RGSR TES A
reaction hymmd-tdéa%h Hdeddpidd Aq 13 7)19\Aﬂﬁly(a&*o|x%811©dd%%ce—
hours. The reaction was diluted with water and extractéd with Et OAc
(x3): the orgdrtldaaratsingsl Wasinetl vheir cesBars k[ &g} : H&ere]a@tMnSof

| ut 2 d th th_ b T h
:\?agolrg?gd(x gkgg?gleﬁ ge V\\rﬁg }é’l"lr eirdro- eer:.vatlve amvut% a?xydrazlne,

hydroxylamine and derivatives thereof.

EP 253738 describes tanol derlvatlves bearing
hydroxyls in positions 10 and 7 and a keto in position
9, which derivatives can be substituted by a isoserine

10 residue in éosition 13; WO 94/25441 discloses
anth:apyrazolones which can be used ‘as anticancer
agents, and a procéss for their syntheéis; thé "Journal
of the American Chemical Society", vol. 93'No; 9, pages
2325-2327, reports the isolation and.charactérization of

15 taxol ‘derivatives having tumor inhibitory.pfbperties.

The novel compounds_ contain a pyrazoline group
involving thé C; and Cq carbons. The esters at C13Hwith
1soser1ne chains functionalized at C3 and at NH have
cytotox1c activity on the cell llnes of the most common-

20 human tumors as well as in vivo anti-cancer act1v1ty
The .compounds of the invention are potent cytotoxic
agents, particularly active on cells resistant to known

.antiblastics and are strong apoptosis inducers on these
cell'linés, which activity is significantly important in

25 the oncologic therapy. | '

| " The derlvatlves of the present 1nvent10n have the

following general formula (1)

- AMENDED SHEET



on

WD 97/ 43291 , P - PCT/ EP97/02198; =-=,.°
10 solid in a nearly quantitative yield. . Thecrutte: prroduct
from the oxidation with Cu(OAc)?2 "was dissolved in 2°m of >MeCH and
added with.20 nol . eq. of a 10% NH[err]NH[ err] ethanol solution (0.8
mmol, 0.25 m of 5 ‘ethanol sol.). The reaction m xture was refl uxed
for 2 hours, the reaction was controfl®ed by TLC (Ex- Et OAc 3:7),
then diluted with water, added with 2-3 nl of dil. HA. and
extracted with EtOAc (x3). The organic phase was washed wi th brine,
dried, mxed, filtered, 10 evapor at ed. any separgied by CC with Ex-Et OAc
6:4/5:5 to obtain 10.5 ng of ([ et nd [err] m xture).

11 CLAI M5 1. Compounds o %
[err] 5 1
RO nu (1)
5 4
Rz'

~
AcO
wherein Rl and Rz are hydrogeh atoms or Rl' is

- 16 hydrogen and Rz is a hydroxy, alkoxy or acyloxy group,

AMENDED SHEET



16 ) wherein Rlerr] and R err] arg: hydrogen atonsd?f RYECI i, hydrogen
e

and Rlerr] is a hydroxy, alkoxy or acyloxy gr oup, or rr] and R[err]
tegether forma cyclic carbonate or a cyclic 15 thlocarbonate gr@up of
formula J[err] 20 Rlerr] is hydrogen or hydroxy; Rerr] is
hydrogen or an isoserine residue of fornmula (2) 25 :
[err] 30 11

CLAIMS

1. Compounds of formula (1):

5 /ﬁ'\?
e id 4
5
mu
R40 (1)
Rz-
10 AcO
wherein Rl"and R, are hydrogen atoms or Rl is hydrogen
and R, is a hydroxy; alkoxy or acyloxy group, or Ry and
Ry together form a cyclic carbonate or a cyclic
15 . thiocarbonate group of formula
0 /o | -o\ /o
\c | | [¢
. | N
0

Ry is hydrogen or hydroxy;

R4 is hydrogen or an isoserine residue of formula (2)

25 ' /U\
_ | . 'O

F?6 _r;lH ” (2)

30

1L T ———



12 wherein Rerr] is a (Jerr]-Cerr] aIkyI or Jerr]-Clerr] alkenyl
gtoup or a phenyl residue, R err] has the sanme nmeanings as- R[esr] or
s a tert-butoxy group. 2. A -compound accordi ng t-o"ckaim 1
wherein Rlerr], Rerr], Rerr] 5 and R4 are hydrogen. 3. A
conpound accordlng to clain11 wherein R err], Rerr], Rerr] are
hydrogen and Rlerr] is a residue of fornula {2) mherein R err] and

Rl err] are phenylwherein ® 1sAacc§p@gn¢ynnydH O Ch@k8hF1lWgeb@bN or a
Rerr], R[err] and 10 err] re “hydr ogen an %rr] is a residue of
formula (2) - Phemréeﬁl@evrﬁsl fasherha aﬁmeR[nean]lngg taf tRpuobx s a

5. A conpound |n11 wherein Rlerr], Rerr] and
Rerr] are hydrgg% {q%%@é%g §ﬁ YR: 3 residue of formila (2) ‘wherein

Rlerr] is isobutyd, andy RE§hpbuhd E@Eer!R?X‘x‘.o je'a.l.au.me"l wh@ré?ﬁpﬁgr Rz'ycl31 c

according to claim1 wherein Rl err] and err formtogeth

carbonat e grbup, #erk} aEﬁrhdﬂrgﬂﬁn and Rierr] |s an i soserine
.resi-due wherein Rlerr] en and IS t - but oxy. . 7.
A conpound accorc?{hg t% E?‘g??ﬁl%éséf:@efgan?r &f GLJOJ 1 erein Ry, Ry, R3

7-d60Xy-9-d60X°-7:ﬂydﬁ9%f?§én afhl 88NGs (%(¥§§fﬁd% of formula (2) wherein |

10- dehydr obaccatin [I11 err] and #[err | soner.s

7- deoxy- 9- deoxo- m@mmmgy&ré g'l’aemlxehe 10- deacet yl -

10- dehydr opacl i t axel ; )

4. A compound according to claim 1 wherein Rq, R, and

10 Ry are hydrogen and Ry is a residue of formula (2)
wherein Rs is phenyl and Rg is tert-butoxy.

5. A compound according to claim 1 wherein Ry, Ry and
R3; are hydrogen and Ry is a residue of formula (2)
wherein Rg is isobutyl and Rg is tert?butoxy.

15 6. A compound according to claim 1 wherein R; and R,
form together a cyclic carbonate group, R4 is hydrogen
and R, is an isoserine residue whereln Rg is phenyl and
R6 is tert -butoxy.

7: A compound according to claim 1 selected from:
20 - 7—deoxy-9—deoxo-7—hydrazinyl—9-Ylidene-10-deacetyl—
_ 10~dehydrobaccatin IIT (7a and 78 isomérs);
- 7-deoxy~9-deoxo-7- hydra21nyl 9—y11dene -10~deacetyl-
10 dehydropaclltaxel _
- 13—(NLBOC-phenyllsoserinyl)-10fdeacetyl—10-dehydro-

25 baccatin III; - ' '

- 13-( N~BOC-phenylisoserinyl)-7-deoxy-9-deoxo-7-hy-
draziny1-9-ylidene—l0—deacetyl-lo-dehydrobaccatin
III; _ | _

- 13—(NLBOC—B'-isdbutylisoserinyl)—7—deoxy—9—deoxo—7-

-30 , hydrazinyl-9—ylidene—10—deaceﬁyl-lo-dehydrobaccatin

III,
-

(DU Aveoeo sees



- 13- (N—BOC—phenyllsoserlnyI) 10-deacet yl - 10- dehydro- 25 - - °
baccatin I1I1; - 13- (N- BOC- phenyl i soserinyl ) - 7= deOXy 9- deoxo*? hy-
drazi nyl - 9- ylldene 10- deacet yl - 10- dehydr obaccatin ; T e

- 13- (N-BOC-3 -isobutylisoserinyl)-7-deoxy-9-deoxo-7- 30

hydr azi nyl - 9-yl i dene- 10-.deacet yl - 10- dehydrobaccatln L1l

13 - 13- (N—BOC-phenyllsoserlnyI)-?—deoxy-Q deoxo- 7-

hydr azi nyl - 9-y! i dehd={§-Begcehpnyidsashyinpliférdpoxy-9-deoxo-7-

ol “the’ conpounds ofTr&E16F12800% TaenecpsTenchr RLP KT RERGR-PARG o (5)

[err] .10 hydroxybaccatln_III 1,14-carbonate. (3)
8. A process for the preparation of the compounds of
5 claim 1 starting from a taxane of formula (3)

10
(3)

15

wherein R4, Ry, Ry and R, are as defined above, by

reaction with hydrazine in alcohols. |

9. A process according to claim 8 which is carried out
20 in methanol. -

10. Pharmaceutical .compésitions containing as the

active .ingr'edient a compound of claim 1 in admixture”

with a suitable carrier.

11. The use of the compounds of claim 1 for the
25 preparation of a cytotoxic and antitumor medicament.

| -
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