1 CAMPTOTHECI N- SKELETON CCNPtUNBS‘TYStLATED FROM MAPPI A

FOETI DA AND THE USE THEREOF AS SYNTONES' FOR NOVEL MEDI CAMENTS AS
WELL AS THERAPEUTI CAL AGENTS ~The present invention relates
to canptothecin- skel et on alkateigs SOt aced 11t om Mappi a foetida or

obt ai ned by sem -synthesis from sai Mappi a foetida,

a plant growi ngWa¥48#0| ndi an is_known t oPEHERA0RR4H 0
~its various parts, 10 mainly in ; geds, canptothecin, mappicine
. and foetidine I and I (EP—A—685481) In "Journal of

- Medicinal Chem stry", 1979, Vol. 22 NO. 3, canptothecin derivatives

~and the preparation
CAMPTOTHECIN-SKRLETON COMPOUNDS ISOLATED FROM MAPPIA
i FORTIDA AND THE USE THEREOF AS SYNTONES PFOR NOVEL
MEDICAMENTS AS WELL AS THERAPEUTICAL AGENTS

The present invention relates to camptothecin-
skeleton alkaloids isolated from Mappia foetida or
obtained by semi-synthesis.from said-alkaloids.

Mappia foetida, a plant growing in the Indian

5 subcontinent, is known to contain in its various parts,
mainly in the =seeds, camptothecin, mappicine and
foetidine I and II (EP-A-685481),

The alkaloids of the invention have the following

general formula:

10
R (o]

(1)

\
/

15 OH

in which R is a hydrogen atom or a methoxy group; R1 is
hydroxy, an OM group wherein M is an alkali cation,
preferably sodium or potassium, a C4-Cg alkoxy group, an
optionally substituted. phenoxy group, an amino, C1-C¢

20 monoalkylamino or C2-Cy9 dialkylamino group in which the
alkyl moiety is optionally substituted by amino groups,
an arylamino group; Rz is a c1-c5 alkyl group or a group
of formula COR; wherein Rz is alkyl C4-C¢ or optionally
substituted phenyl or benzyl.

25 The phenoxy, phenyl or benzyl groups can be
substituted by halogen atoms; Cl—cs alkyl, Cy-Cg alkoxy,

nitro, cyano, Cy-C3 haloalkyl groups. —
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t hereof are descri bed. The 'al kal ot ds of the invention have the

fol |l owi ng general fornula: [err] 20 in which Ris a
hydrogen atom or a nethoxy group; Rerr] is hydr oxy, an OM group
wherein Mis an al kali cation, preferably sodi umor potassium a
Cerr]-Cerr] al koxy group, an optionally substituted phenoxy gr-oup,
an am no, (] aveoy»43p9r r | nonoal kyl am no or C2-Cl2 di al REFERI¥I244r Oup
in which the 25 al kyl nmoiety is optionally substituted by am no groups,
an arylam no group; R2 is a Cl-C6 al kyl group or a group of formula

COR[err] wherein Rerr] is alkyl C[err]-CIegr] or optionally

The compounds 1 in which R is hydrogen or methoxy,
R, is hydroxy or an OM group (M = sodium or potassium)
and R, is acetyl can be isolated from Mappia foetida
extracting the artificially dried vegetable biomass at

5 temperatures not higher than 50°C, preferably at 35°C,
first with aliphatic ketones or aliphatic esters and
subsequently with aliphatic alcohols. In these operative
conditions, the 17-acetyl derivatives of camptothecinic.
and 9-methoxy-camptothecinic acids can be extracted in

10 high yields. Although Mappia foetida has been widely
studied as a camptothecin selective source, said
alkaloids were not identified, due 1likely to their
degradation to camptothecin during the extraction using.
unsuitable solvents. In the presence of aliphatic

15 alcohols these alkaloids are easily converted into
camptothecin even at the extraction natural pH.

The same group of compounds can be obtained by
selective acetylation of the Cy7 hydroxyl of
camptothecin in alkali medium.

20 The resulting compounds can in their turn be used
as starting materials for the preparation of other
compounds of formula 1 in which R, is different from
acetyl and/or Ry is an alkoxy, phenoxy or amino group as
defined above or for the preparation of PFoetidines I and

25 II. For this purpose, conventional methods for the
preparation of esters or amides can be used, for example
the reaction of compounds 1 in which Rq is an OM group
with alkyl halides such as ethyl or benzyl bromoacetate
for the preparation of esters, or the reaction of

30 compounds 1 in which R; is OH with amine and

dicyclohexylcarbodiimide for the preparation of amides.



substituted phenyl

or benzyl . ' ' -la- The phenoxy,

phenyl or benzyl groups can be substituted by hal ogen atons;
Cerr]-Cerr] alkyl, Cerr]-Cerr] alkoxy, nitro, cyano, (Jerr]-Cerr]
hal oal kyl groups. _ o
WO 97/4329%0 PCT/EPY7/02244
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Compounds 1 have cytotoxic activity against tumor
cell.lines. For example, Table 1 repdrts the cytotoxic
activity against a colon carcinoma line (HCT116) and
agéinst the same line resistant to the most common
chemotherapeutics (HCT116/VM46). The results evidenced_
how a compound of the invention is more active than
camptothecin. _

Table 1 - Cytotoxic activity of 17-acetyl-camptothecinic

acid and of camptothecin

ICSO (nMOIeS/ml )

Line HCT116 Line HCT116/VM46
Camptothecin _ 10.5 96.7
17-Acetyl-cam-
ptothecinic acid 8.2 25.3

The compounds 1 can therefore be used as active
principles in antitumor pharmaceutical compositions in
admixture with suitable carriers, for example injectable
physiological solutions. The dosages can vary within
wide limits (5 to 500 mg/day) but in principle they will
be about 10 mg alkaloid a day.

The {following examples further illustrate the
invention. |
Example 1

] tothecini g

3 Kg of Mappia foetida seeds were extracted three

times with dry acetone (3 x 3 1) at room temperature.



’ ' PCT/ EP97/ 02244
2 The conmpounds 1 in which R is hydrogen or nethoxy,
Rlerr] is hydroxy or an OM group (M = sodi um or potassi um and Rlerr]
is acetyl can be isolated from Mappia foetida extracting the
artificially dried vegetable biomass at 5 tenperatures not higher than
50[err] C, prefeooapiysat 35 err]C, first with aliphati c HCATRPAH2264
-al i phatic esters and subsequently with aliphatic alcohols. In these
operative conditions, the 17-acetyl derivatives of canptothecinic
and 9- net hoxy-canptot hecinic acids can be extracted in 10 hi gh yi el ds.
Al t hough Mappi a foetida has been w dely 4 studied as a canptothecin
sel ective sourceThe smmbined extirazitsi dgexeer concentxited f ted drgmesisi kied v
to their de dati to camptothecin during the extractiqQn usin
Unsui Labl e sol venPELStH BRE Hr BRcc¥ady MehnseREaining camgsaheciody
al kaloids are eggsthyxyceamptdtttbcintdand a sHfIIPt AGEEL N oFVEDT A4 cd il -

WD 97/ 43290

extraction natural pH. L. The sane group of conpounds can be
obt ai ned by camptetheeinig cagids i Jthe yegetahte materialydfoey| theof
5 acetone extraction was re-extracted repeatedly with

methanol (3 x 3 1) at 10°C; after concentrating the
extracts at low temperature, 200 g of -a dry residue were
obtained, which were suspended in 1 1 of water and
extracted three times with 500 ml of n-butanol; the
10 combined butanol extracts were concentrated to dryness
under vacuum at temperatures not higher than 30°C. 28.9
g of an alkaloid fraction rich in a mixture of 17~
acetyl-camptothecinic and 9-methoxy~17-~acetyl-~
camptothecinic acids were obtained and chromatographed
15 in reverse phase through a RP18 column eluting with
methanol/water and methanol to obtain three fractiomns
consisting respectively of cumaroylagmatine ahd
camptothecinic acids. This fraction was purified further
over silica gel to obtain 3.8 g of 17-acetyl-
20 camptothecinic acid having the following spectroscopical
and chemical-physical characteristics: m.p.: 258°C, ap =
+63.4 (c=0.05, H,0); lH-NMR (DMSO-dg) 6: 0.85 (t, 3H, H-
. 18), 1.95 (m+s, 5H, H-19+COCH3), $.20 (s, 2H, H-17),
5.40,60 (q, Jpg = 10.6 Hz, H-5), 7.65-8.65 (m, 6H,
25 arom). '

The amount of 9-methoxy-17-acetyl-camptothecinic
acid is one fifth of the preceding one and has the
following chemical-physical characteristics: m.p. 208°C
ap = 56.4 (c = 0.05 HZO)'

30 Example 2 :



canptothecin in al kali medium 20 F The resul ting conpounds can in

their turn be used as starting materials for the preparation of other
conmpounds of formula 1 in which Rlerr] is different from acetyl
and/or R err] is an al koxy, phenoxy or am no group as defi ned above
or for the preparation of Foetidines | and 25 1. For this ur pose,
conventional MEOBRUEE0 for the preparation of esters or ¥ wmﬁgyﬁ n be
used, for exanple the reaction of conmpounds 1 in which Rerr] is an OM
gr oup wi th al kyl halides such as ethyl or benzyl bronpacetate for
the preparation of esters, or the reaction of 30 conpounds 1 in which
Rlerr] is OH4 with amne and dicycﬁohexylcarbodiinide for the
preparation of amca@@kothecin WD 97/ 43290 '
ECT/ EP97/ 02244 o1 a? of ca{nﬁtothecin was susp%nded in 30 OOHROWS 1
ave cytotoxic activity dgalnst nor

water, added with 340 mg of NaOH and kept under stirring
at 40°C for two hours or in any case until complete
5 dissolution; water was removed under vacuum and the
residue taken up in 20 ml of DMF under strong reaction;
the solution was gradually added with 600 mg of acetic
anhydride and the whole was kept under stirring for
about 2 hours. The solvent was:removed under vacuum and
10 the residue was partitioned in a
chloroform/methanol/water 5:6:4 mixture. The methanol
phase was concentrated to dryness and the residue was
crystallized to yield 17-acetyl-camptothecinic acid
having the same characteristics as those reported in
15 Example 1.
Example 3
17-Acetylcamptothecin (100 mg, O0.25 mmoles) was
dissolved in dry DMF (8 ml) and dry potassium carbonate
- 20 (68 mg, 0.49 mmoles) and iodomethane (69 mg, 0.49
mmoles) were added thereto, stirring at room temperature
for 20 hours. The reaction mixture was filtered and
washed with chloroform (5 ml). The filtrates were
diluted with chloroform (10 ml) and washed with water (5
25 ml x 3). The organic phase was dried over dry sodium
sulfate. After filtration, the solvent was removed under
vacuum and the residue (170 mg) was subjected to flash
chromatography_ (CHC13; CH3O0H=9:1). The title compound
was obtained (45 mg, yield: 45%) as a solid. |
30  1H NMR (cDCl,) 6: 1.02 (t, J=7 Hz, 3H, H-18), 2.09 (s,
3H, OCOCH3), 2.26-2.45 (m, 2H, H-19), 3.82 (s, 3H,



cell lines. For exanple, Table 1 reporfts th& cytotoxic activity
agai nst a colon carcisqoma |ine (HCT116) and agai nst the sane line
resistant to the nost conmon 5 chenot herapeutics (HCT116/VM46). The
‘results evidenced how a compound of the invention is nore active
than - canpt ot heci n. Table 1 - Cytotoxic activity of

17- acet yl - canpigd7/ag®e ni C acid and of canptothecin 10 PCI/EPITN2244

| C50 (nMbl es/ m) Li ne HCT116 Li ne
HCT116/ VHA5 15 Canpt ot heci n 10.5 . 96. 7
17- Acetyl -cam pt ot heci nic acid 8.2 25.3

The conpounds 1

anti tunmor phar naoen

carriers, for ex
can vary within
w | | be abg
exanpl es furthe

can therefore be used as abtive 20 principles in
hpab.380(PPSRH ) OHSS)pn 5.52 (=adn2R} uHell) f h7 shd-t8bd2e

gty #f) g+ adgel oi d a day. 25 The follow ng
r ustrate the

m.p. (decomp.): 234-235°C.
Following the same process, but using ethyl
bromoacetate or t-butyl bromoacetaté instead of

iodomethane, the corresponding ethyl (a) or t-butyl (b)

" esters were obtained:

10

(a) iH NMR (CDClz) &: 1.10 (t, J=7.5 Hz, 3H, H-18),
1.30 (t; J=7.5 Hz, 3K, CH3), 2.10 (s, 3H, OCOCHz), 2.30-
2.55 (m, 2H, H-19), 4.25 (q, J=7.5 Hz, 2H, CH,), 4.70

- (g, Jpp=15 Hz, 2H, OCOCH,CO)}, 5.32 (s, 2H, H-5), 5.52

15

(s, 2H, H-17), 7.6 (m, 5H;, arom).

(b) 1k NMR (CcDClg) &: 1.10 (t, J=7.5 Hz, 3H, H-18),
1.46 (s, 9H, C(CH3)g), 2.10 (s, 3H, OCOCH3), 2.35-2:52
(m, 2H, B-19), 4.60 {(q, Jag=15 Hz, 2H, OCOCH,CO), 5.30
(s, 24, H-5), 5.52 (s, 2H, H-17), 7.58-8.38 (m, 6H,

- arom).

20

25

30

Example 4

Compound b (60 mg, 0.11 mmoles) was dissolved in
dry chloroform (2 ml). Iodotrimethylsilan (33 mg, 0.17
mmoles) was added at O0°C under nitrogen atmosphere,
stirring at 0°C for 1 hour and at room temperature for 1
hour. The reaction mixture was poured into a 5% NaHCO,4
solution (5 ml). The aqueous phase was washed repeatedly
with chloroform until the chloroform phase became
colourless. The aqueocus phase was neutralized with a
2.5% HCl solution at 0°C until pH 7 and extracted with
but#nol (5 m} x 6). The butanol phases were combined and

evaporated under vacuum to give a residue (51 mg) which

anp%e i nj ectabl e physi ol ogi cal solutions. The dosages
(m, 6Hyi3KOM) nits (5 to 500 ny/day) but in principle they



i nventi on. Exanple 1 | sol’ati on ‘of 17-acetyl - canpt ot hecini ¢ and

17-acetyl -9- nmet hoxy canpt ot heci nic acids 30 3 Kg of Mappia
foetida seeds were extracted three times with dry acetone (3 x 3 1)
at room tenperature. WO 97/ 43290

PCT/ EP97/ 02244 4 The conbi ned -
extracts were sowmearmated to dryness to obtain 580 g OPCHERAP244nsSS
cont ai ni ng canpt ot hecin, 9- met hoxy- canpt ot hecin and a snmal | anount
of 17-acetyl - canptot hecinic acid. The vegetable material fromthe
5 acetone extraction was re-extracted repeatedly wth met hanol
(3 x 31) at 10[err]C, after concentrating, 7t he extracts at | ow

tenperature, 200 yasf subiegtedstajublashy echromatography through silica gel
eluting with chloroform-methanol, to give the title
compound (11 mg).
1y NMR (DMSO-d6) &: (ppm) 0.82 (t, J=7Hz, 3H, H-18),

0 0
" ([}
C-OQH3C), 5.22 (s, 2H, H-5}, 6.62 (s, 1H, OH), 7.50-8.62

(m, 6H, arom).
10 13¢ NMR (DMSO-d6) &: (ppm) 7.7 (t, €-19), 13.7 (t, C-
17), 30.01 (£, C-18), 50.2 (f, C-5), 63.9 (f, C-5), 77.5
(s, c-20), 99.1 (4, c-14), 125.9 (s, C-16), 127.3 (4, C-
10), 127.8 (s, c-8), 128.6 (4, C-9), 128.9 (4, C-12),
129.7 (s, C-6), 130.3 (d, C-11), 131.4 (d, C-7), 141.3
15 (s, C-3), 148.0 (s, C-13), 150.7o(s, c-15), 153.9 (s, C-

2), 160.8 ( s, 16a), 171.0 (s, -COH), 172.8 (s, C-21).



obt ai ned, which were suspended in 1 | 6f watér and extracted three

times with 500 m of n-butanol; the 10 = ktracts were
concentrated to dryness under vacuum at ﬂém$8H5E0H6§Eh@$JJ|gher t han
30[err]C. 28.9 g of an alkaloid fracti ri clREMASER xturg of 17-
acetyl -canpt ot hecinic and 9- met hoxy=fr=acetyt- ;
canpt ot heci ni oweowsmooner e obt ai ned and chronmat ographed 15 POT/EPOUELEE
phase through a RP18 columm eluting wth met hanol / wat er and

met hanol to obtain three fractions consi sting respectively of
cumar oyl agmat i ne and canpt ot heci nic acids. This fraction was
purified further over silica gel t8 obtain 3. 8ThQShééfHasBeenRe laced
17-acetyl - 20 CRAINSt hecinic acid having the following s

and chem cal - physical characteristics: mp.: 258[err]C, [erﬂ Fﬁﬂ 4
(c=0.05, Herr]O; [err]H-NVR (DVvsO-d[err]) [err]: 0.85 (t,

18), 1.95 (nws PH, hhﬁ&m@@@g[ggrkbrmuﬁazpl)(s 2H, H17), 5.40,60
(q, J[err] = 10.6 Hz, H5), 7.65-8 (m 6H, 25 arom. The
anount of 9- nethoxy 17- acetyl_canptotheC|n|c acid is one fifth of the
precedi ng ong and has the follomnng chen1 -phy5|cal characteristics:

mp. 208[errJC alerr]
Preparation of 17- acet

COR (1)

OH

10 in which R is a hydrogen atom or a methoxy group; Rl is
hydroxy, an OM group wherein M is an alkali cation,
preferably sodium or potassium, a C1-C¢ alkoxy group, an
optionally substituted. phenoxy group, an amino, C41-C¢
monoalkylamino or cz—clz dialkylamino group in which the

15 alkyl moiety is optionally substituted by amino groups,
an arylamino group; R, is a C,-Cg alkyl group or a group
of formula COR3 wherein Rj is alkyl C4-Cg or optionally
substituted phenyl or benzyl.

2. Compounds 1 according to claim 1 wherein R is

20 hydrogen or methoxy, R4 is hydroxy or a OM group (M =
sodium or potassium) and Rz is acetyl.

3. The use of the compounds of claim 2 as

intermediates.
4. A process for the preparation of the compounds of
25 claim 2 by extraction of previously dried vegetable

biomass of Mappia foetida at a temperature lower than

50°C with aliphatic ketones or with aliphatic esters and

subsequently with aliphatic alcohols.

5. A process for the preparation of the compounds of
30 claim 2 by selective acetylation of the 017 hydroxyl of

camptothecin in alkali medium.

* c L M S *
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5 canpt ot hecin 1 g of canptothecin was suspended in 30

m of wat er, added with 340 ng off- er stirring

at 40[err]C for two hours or in any ¢ JHﬁlﬁHEEEUV?‘ﬂEﬁ&J 5 dissolution;
water was renoved under vacuum angd__t hd8EPLACED resi ¢ue taken up in 20
m of DVF underW@Owé3¥ reacti on; the sof uttom wasgr aduROTEPIHIH
with 600 ng of acetic anhydri de and the whol e was kept under stirring
for about 2 hours. The sol vent was rem)ved under vacuum and 10 the
resi due was partitioned in

chl or of or M et hanol / water 5:6:4 m xture. The9 rret hanol
concentrated to drfmesd RKPIARS (£RY Jthe \pEeparaticn \of othe ZEBmPPBnd?l efd

17-acetyl - canpt ot hegd i Cl a%‘h‘ich come‘YhQS tﬂ?e Saé&éill%rl%%ttﬁﬁhStbfs fhie

those reported in 15
17- Acet yl canpt ot heamrmnormt hfl shaercompounds of claim 2 with known

methods. _
5 7. Pharmaceutical compositions containing as the
active ingredient a compound of claim 1 or 2, for the

preparation of antitumor cytotoxic medicaments.

This Sheet Has Been Reﬂlaced
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1% Acetylcanptorﬁéfrﬁ—(IOO”wg“"O"Zﬁ'nnDIes) was ' dlssolved kn odry DNF
(8 mM) and dry p%ggﬁéems%ggn%&g& 20« (68 ng, 0.49 nmmolés) ~.and, -

i bdonet hane (69 nnDIes) wer e ' £k |ng aL,
room t enper at ur e uumum mnl Hurs The reacU%E Hisxi Agj ?‘ f‘ red and

washed with chloro he filtrates wer
chloroform (10 m) and washed with water (5 25 " nl x 3). The organlc phase
was dried over dry sod|un1 . sulfate Atk er f||trat|on the sol vent was
renoved under Q] TS RELE - )

chr omat ogr aphy (
obt-ai ned (45 ng,
[err]: 1.02 (t,
2H, H19), 3.82 _
PCT/ EP97/ 02244 _ : 6 OCH err]), 5.38

(s, 2H, H5), 552 (s, 2H, H17), 7.51-8.42
. 5 The present invention relates to camptothecin-

skeleton alkaloids isolated from Mappia foetida or
obtained by semi-synthesis from said alkaloids.
Mappia foetida, a plant growing in ;he Indiaﬁ
subcqntinent, is known to contain in its various parts,
10 mainly in the seeds, camptothecin, mappicine and
foetidine I and II (EP—A—685481)°%IUSER‘\' 9(\65 iﬁ
The alkaloids of the invention have the following

general formula:

15
(1)
20 in_which R is a hydrogen atom or a methoxy grbup; Rq 1is
hydroxy, an OM group wherein M is an alkali cation,
preferably sodium or potassium, a C4-Cg alkoxy group, an
optiorally substituted phenoxy group, an amino, Cq-Cg
monoalkylamino or Cz‘c12 dialkylamino group in which the
25 alkyl moiety is optionally substituted by amino groups,

an arylamino group; Ry is a C4-Cg alkyl group or a group
of formula COR3 wherein Rg is alkyl C,-Cg or optionally
substituted phenyl or benzyl.
The phenoxy, phenyl or benzyl groups 'can' be
30 substituted by halbgen_atdms{ Cq-Cg alkyl, C;-Cg alkoxy,
nitro, cyano; C1-C3 haloalkyl groups.

AMENDED SHEET



(m 6H arom MS (El) Merr] 422 | (deconp.).:""";

234-235[err] C. 5 Foll ow ng the sarre process but usLng

etthyl bronpacetate or t - butyl br onogretrat of

i odonet hane, the corresponding ethyl (a) or t-but /ITH %gHEErH%‘%PBg%fM js wer e
obt ai ned:. (a) [err]H NMR (DA [err]) [dtrl. PBEFAACGED 17 § Hr,

3H, ‘H18), 10 1.30 (t, J=7.5 Hz, 3H, CHerr]), 2 10 (s, 3H,

OCOCH[ err]), 2.30- 2.55 (m 2H, H19)1A84.25 (g, J=7.5 Hz, 2H,
CHerr]), 4.70 160, " I @id F16f Hie dAidin@@OB Heniid 39", 2938, (SwolRH, 22
H5), 5.52 - (s, 2H, H17), 7.6 (m_ 5H arom. . (b) [err] H NMR

(CDOl [efr]) [errPNO-1. 80 (campipthemin 3Merivagivess andl. nbe(spreparation

CH 10 3 2.35-2.52 2H, H 19
2(60[(e<rq,r]21%§”})f§ e £ 2?—%”0@6&5[‘% err])5 30 (s, 2H,(mH-5), 5.5)2
(s, 2H H17), 7.58-8.38 (m 6H, aron .

This Sheet Has Been Replaced
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3
Exanple 4 20 17- Deacetyl -canptot hecin acid. 21-ester - .
Conmpound b (60 ng, 0.11 mmol es) was dissolved in © dry chioroform (2

n1§. | odotrinmethylsilan (33 ng, 0.17 nirol es) was added at O[err]C,,*
under nitrogen atnosphere, stirring at O[err]C for 1 hour and at -
roomtenperature for 1 25 hour. The reaction m xture was poured into a
5% NaHCJ err ] solution (5 m). The aqueous phase was washed

repeat edl y with chloroformuntil the cBIl orof orm phase becane

col ourl ess. The KPM8 phase was neutralized with a 2. 5% HC

sol ution at O[erriC until pH 7 and extracted with 30 butanol (5 M x 6).
The but anol phases were conbi ned and evapor at ed under vacuumto give

a residue (51 whi ¢h WO 97/ 43290
PCT/EP97/05244HU)1. ébmpounds of formufa (f;:

(1)

10 in which R is a hydrogen_étom or a methoxy group; Ry is
hydroxy, an OM group wherein M 1is an alkali cation, a
C1-Cg alkoxy group, ‘an optionally substituted phenoxy
group, an amino, €C1-Cq monoalkylamino or Cy-Cq2
dialkylamino group in ‘which the alkyl moiety 1is
15. optionally substituted by amino groups or an arylamino
group; Ry is a C;-Cg alkyl group or a group of formuia
CORj3 wherein R3 is alkyl Cq-Cg or optionally substituted
phenyl or benzyl, with the proviso that R,'Rl and Ry, are
not  simultaneously H, NHCH(CHg3) 5, COCH3/COC5Hq 1,
20 respectively.
2.Compounds of formula (1).according to claim 1, wherein
'M si an alkali cation selected from sodium and
potassium.
3. Compounds 1 according to claims 1-2 wherein R is
25 hydrogen .or methoxy, Rq is hydroxy or a OM group and Ry
is acetyl.
4, The use of the compounds of <claim 3 as
intermediates.
5. A process for the preparation of the comeunds'bf
30 . claim 3 by extraction of previously dfied vegetable

biomass of Mappia foetida at a temperature lower than

AMENDED SHEET | O N0 A




) - -
7 was subjected to flash chromatography through silica gel

eluting with chloroformnethanol, to give the title conpound (11 -
ny) . [err]H NVR (DMBO-d6) [err]: (ppm) 0.82 (t, J=7Hz, 3H H18), -5
- 2.12 (s+m 5H, H19 and H17), 4.29 (f, J[err] = 15 Hz, 2H, [err]),
5.22 (s, 2H, H5), 6.62 (s, 1H OH, 7.50-8.62 (m 6H arom. 10
[err]C NMR (DVBO-d6) [err]: (ppm 7.7 (t, C19), 13.7 (t, C 17),
. 30.01 (f, CG18), 50.2 (f, C5), 63.9 (f, C—g), 77.5 (s, G20), 99.1

(d, C14), 125.95QSC witB)aliphagigdketones or with pdipdpatdic @sdersiznd
d, G9), 128.9 (d, C 12 .. 129.7 (s, C:6), 130.3 (d, C11), 131.4
Ed, C 7%, 141. 3 é%bseq‘(‘g‘?‘t}:’-’s‘j’}tﬁ4%fbp?§‘,(-f%-ic%'fg,’h‘iéﬁr7 (g, C 15)? 153.9 (s,

C 2), 16Q.8 £sprifaks 1fdr Othe: préPdddtioh’208 (the &ddpounds of
claim 3 by selective acetylation of the Cq7 hydroxyl of

5 camptothecin in alkali medium.
7. A process for the preparation of the compounds of
claim 1 which comprises the esterification or the
amidation of the compounds of claim 3 with known
methods.

10l - 8. Pharmaceutical compositions containing as the active
ingredient a compound of claims 1-3, for the preparation

of antitumor cytotoxic medicaments.

* c L M S *
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CLAI MS 1. Conpounds of formda (1): [err]
R4is a hydrogen atom or a nethoxy group; Rerr] i
group wherein Mis an alkali cation, a d €
art optionally substituted phenoxy group,

nonoal kylamno or Cerr]-(err] (di al kyl a
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al kyl noiety |s 15 ro-tionall
aryl amino =~ CAMRIQIHECENSSKELEY

substltdted by a
o} NDS ;113

S hydroxﬁ, an OV
rl - A&WPR WORoAy |gr oup,
anf am no, grri]-C err]
u group I'n whidh the
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fornmul a FOETIDA AND THE USE THEREOF AS SYNTONES FOR NOVEL

MEDICAMENTS AS WELL AS THERAPEUTICAL AGENTS

N

skeleton alkaloids isolated from

The present invention relates

to camptothecin-

Mappia foetida or

obtained by'semi—synthesis from said alkaloids.

Mappia foetida, a plant growing

in the Indian

subcontinent, is known to contain in its various parts,

foetidine I and 1I (EP-A-685481).

10 mainly in the seeds, camptothecin,

mappicine and

In "Journal of Medicinal Chemistry", 1979, Vol. 22

NO. 3, <camptothecin derivatives

thereof are described.

and the preparation

The alkaloids of the invention have the following

general formula:

[
.

(1)

t -20 in which R is a hydrogen atom or a methoxy group; Ry is

hyéroxy, an OM group whefein M is an alkali cation,

preferably sodium or potassium, a C,-Cg aikoxy group, an

optiorially substituted phenoxy group,

an amino, C;-Cg

monoalkylamino or Cy-Cy5 dialkylamino group in which the

(8]
th
[\
[
kY
o
[
3
o]
(0]

iety is optionally substituted by amino groups,

an arylamino group; R4 1s a Cy-Cg alkyl group orfévgroup

of ZIcrmula COR3 wherein R3 1s alkyl C,1-Cg or optionally

substituted phenyl or benzyl.



COR[err] wherein Rerr] is alkyl Gerr]-Clerr] or optionally substituted

phenyl or benzyl, with the proviso that R Rerr] and Rerr] are not
si mul t aneously H, NHCH(CH err])[err], COCH[err]/COCl err]Herr], 20
Fespectively. 2. Conpounds of for mul a (1) according to claim1, wherein

M si  an alkali ca_tlon selected from spdl um mQEMmSgEEJum
' 2 o&enm | or

3. Conpounds 1 according to clains 1-2 wherein R
met hoxy, R{err] is hydroxy or a OM group and R erjr] is acefyt. _
4. The wuse of the conpounds of claim {3 asbAPR 199t er predi at es.
5. A process for the preparation of the conpoundsjof 30 claifnj3 by

extraction of previously dried vegetable b omass of vappi A foetida
at a tenperature |ower than

-la-

The phenoxy, phenyl or Dbenzyl groups can be
substituted by halogen atoms'; C4-Cg alkyl, Cy-Cg alkoxy,

nitro, c¢vyano, Cq-C3 halocalkyl groups.



: : L
9 ' " 50[err]Cwith aliphatic ketones or Wi th aliphatic esters qﬁf@g 40/204\

subsequently with aliphatic al cohols. 6. A process for the
preparation of the conpounds of claim 3 by selective acetylation of
the C17 hydroxyl of 5  canptothecin i n al kali medi um m]]“,,;-
for the preparati t he conpounds m% I ch coNg ﬂ”- t he
esterification or ﬁ?&?ﬁl ’ﬁﬁ%ﬁ ogéun gx}gf cl ai Mm% t h
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(57) Abstract

The present invention relates to the iso-
lation or the semisynthesis of novel alka-
loids of formula (I) present in different parts
of Mappia foctida as well as the pharma-
ceutical use thereof and the use thereof as
novel syntones for the preparation of com-
pounds with antitumor and antiviral activi-
ties; the same products are novel syntones for
the preparation of novel analogues of camp-
tothecin and of Foetidines I and II. The par-
ticular water solubility of these novel com-
pounds is of remarkable importance as it al-
lows the parenterat administration without re-
quiring derivatization.




