
-1- ELLIPTICINE DERIVATIVE AND PROCESS FOR PREPARING THE SAME The present
invention relates to a novel ellipticine derivative which is useful as an
antitumor agent, and a process for preparing the same. Prior Art It has
been known that 2-methyl-9-hydroxyellipticinium acetate can be used as an
antitumor agent, for example, in the treatment of breast cancers (cf. The
Merck Index, Tenth edition, p. 512). However, this compound has various
problems. For example, the pharmacological activity thereof is
insufficient, i.e. it does not show enough macrobiotic activity on mice
with Lewis lung carcinoma, and this compound has significant side effects
such as pulsus frequens, and strong toxicity. Besides, although
9-hydroxyellipticine hydrochloride shows more excellent antitumor activity
than ellipticine, the solubility in water thereof is low, and hence, it
cannot be useful in clinical use [The Alkaloids Chemistry and Pharmacology;
Edited by Arnold Brossi; Academic Press Inc. (London) Ltd.; Volume XXV, p
141 (1985)]. On the other hand, there have been known 9-hydroxyellipticine
derivatives having a substituent such as acetyl group or propanoyl group on
9 - hydroxy group (cf. U.S. Patent 3,933,827). 



Brief Description of the Invention An object of the present invention is to
provide a novel ellipticine derivative having excellent antitumor activity,
less side effects, less toxicity, and/or the high solubility in water.
Another object of the present invention is to provide a process for
preparing thereof. Detailed Description of the Invention The present
invention relates to an ellipticine derivative of the formula [I]:    -2 -
[err] wherein R is a substituted lower alkyl group, a substituted or
unsubstituted lower alkoxy group or a heteromonocyclic group, or a
pharmaceutically acceptable salt thereof. The ellipticine derivatives of
the present invention and a pharmaceutically acceptable salt thereof have
excellent antitumor activity and are useful as an antitumor agent. 



The "substituted lower alkyl group" for R includes, for example, a lower
alkyl group substituted by 1 to 3 groups selected from a substituted or
unsubstituted lower alkoxy group, a protected or unprotected carboxyl
group, a substituted or unsubstituted lower alkoxycarbonyl group, a
substituted or unsubstituted phenyl group, a protected or unprotected
aminocarbonyl group, a protected or unprotected amino group, a protected or
unprotected amino - substituted lower alkanoylamino group and a protected
or unprotected hydroxy group, more particularly, a lower alkyl group
substituted by 1 to 3 groups selected from a lower alkoxy group, a lower
alkoxy-substituted lower alkoxy group, a protected or unprotected
carboxyl-substituted lower alkoxy group, a protected or unprotected
carboxyl group, a lower alkoxycarbonyl group, a lower alkoxy-substituted
lower alkoxycarbonyl group, a protected or unprotected carboxyl-substituted
lower alkoxycarbonyl group, a protected or unprotected aminocarbonyl group,
a protected or unprotected amino group, a protected or unprotected
amino-substituted lower alkanoylamino group and a protected or unprotected
hydroxy group. Among them, lower alkyl groups substituted by 1 to 3 groups
selected from a. lower alkoxy group, a lower alkoxy-substituted lower
alkoxy group, a carboxyl-substituted lower alkoxy group, carboxyl group, a
lower alkoxycarbonyl group, a lower alkoxy-substituted lower alkoxycarbonyl



group, a carboxy-substituted lower alkoxycarbonyl group, aminocarbonyl
-3 - group, a lower alkylaminocarbonyl group, amino group, a lower
alkylamino group, formylamino group, an amino-substituted lower
alkanoylamino group and hydroxy group are more preferable. The "a
substituted or unsubstituted lower alkoxy group" for R is, for example, a
lower alkoxy group which may optionally be substituted by 1 to 3 groups
selected from a substituted or unsubstituted lower alkoxy group, a
protected or unprotected carboxyl group, a substituted or unsubstituted
lower alkoxycarbonyl group, a protected or unprotected aminocarbonyl group,
a protected or unprotected amino group, a protected or unprotected amino -
substituted lower alkanoylamino group and a protected or unprotected
hydroxy group, and among them, a lower alkoxy group and a lower
alkoxy-substituted lower alkoxy group are more preferable. The
"heteromonocyclic group" for R is a heteromonocyclic group having 1 to 3
heteroatoms selected from nitrogen atom and sulfur atom, for 



example, thiazolyl group, isothiazolyl group, or thiazolidinyl group. Among
them, thiazolidinyl group is more preferable. Among the compounds [I] of
the present invention, the pharmacologically preferable compounds are
compounds of the formula [I] wherein R is a lower alkyl group which is
substituted by a protected or unprotected carboxyl group or the group of
the formula [II]: 0 [err]            [II] (in which R is the same as
defined above) is an amino acid residue. The amino acid residue includes a
group which is obtained by removing hydroxy group from the carboxyl group
of a corresponding amino acid such as glycine, alanine, serine,
phenylalanine, valine, lysine, isoleucine, aspartic acid, glutamic acid,
asparagine, glutamine, or the like, and the amino acid residues of aspartic
acid, glutamic acid, asparagine and glutamine are more preferable. Besides,
the functional groups in these amino acid residues, e.g. amino group,
carboxyl group, hydroxy group,    



-4- may optionally be protected by a conventional protecting group which is
used in this field. More preferable compounds are those of the formula [I]
wherein R is a lower alkyl group which is substituted by a protected or
unprotected carboxyl group. Further preferable compounds are those of the
formula [I] wherein R is an alkyl group substituted by carboxyl group, and
those wherein R is a propyl group substituted by carboxyl group are most
preferable. When the group of R has an asymmetric carbon atom, the present
compound [I] may exist in the form of optical isomers. The present
invention includes within its scope either one of these optical isomers and
a mixture thereof. The "protected carboxyl group" includes esterified
carboxyl groups. The ester residue thereof includes, for example, a lower
alkyl group, a halogen - substituted lower alkyl group, a phenyl-lower
alkyl group, phenacyl group, and the like. The "protected amino group"
includes amino groups protected by a conventional protecting group for
amino group, for example, ones protected by formyl group, a lower alkanoyl
group, a lower alkyl group, a lower 



alkoxycarbonyl group, or a phenyl-lower alkoxycarbonyl group. Among them,
amino groups protected by formyl group, a lower alkanoyl group or a lower
alkyl group are more preferable. The "protected hydroxy group" includes
ones protected by a conventional protecting group, for example, hydroxy
group protected by a lower alkoxycarbonyl group, a halogeno-lower
alkoxycarbonyl group, a phenyl-lower alkyl group, a tri-lower alkylsilyl
group, or a phenyl-lower alkoxycarbonyl group. The compounds [I] of the
present invention may be used as a medicine either in the free form or in
the form of a pharmaceutically acceptable salt thereof. The
pharmaceutically acceptable salt is, for example, salts with an inorganic
acid (e.g. hydrochloride, sulfate, etc.), salts with an organic acid (e.g.
a lower alkylsulfonate, acetate, etc.), alkali metal salts (e.g. sodium
salt,    -5 - potassium salt, etc.), alkaline earth metal salts (e.g.
calcium salt, etc.), and the like. The compounds [I] and a pharmaceutically
acceptable salt thereof 



may be administered either by oral route or parenteral route, and may be
used in the form of a conventional pharmaceutical preparation, for example,
tablets, granules, capsules, powders, injections, and the like, if
necessary, in admixture with pharmaceutically acceptable carrier, diluent
or disintegrant. The dosage of the compound [I] of the present invention
varies according to administration routes and ages, weights and conditions
of the patients, but it is usually in the range of about 0.1 to 50
mg/kg/day, preferably in the range of about 1 to 10 mg/kg/day. The compound
[I] of the present invention may be prepared by reacting
9-hydroxyellipticine or a salt thereof with a carboxylic acid compound of
the formula [IV]: [err]           [IV] wherein R1 is a substituted lower
alkyl group, a substituted or unsubstituted lower alkoxy group or a
heteromonocyclic group and when said substituents for these groups have an
amino group, carboxyl group or hydroxy group, these substituents may
optionally be protected, or a salt thereof, or a reactive derivative
thereof, to give an ellipticine derivative of the formula [III]: [err]
wherein R1 is the same as defined above, and when R1 has a protected amino 



group, a protected carboxyl group or a protected hydroxy group, followed by
subjecting the compound [III] to de-protecting reaction to remove these
protecting groups, if necessary. The reaction of 9-hydroxyellipticine or a
salt thereof with the free    -6 - compound [IV] or a salt thereof may be
carried out in the presence or absence of a condensing agent in a suitable
solvent. The solvent includes any one which does not affect the reaction,
for example, acetone, dimethylformamide, and the like. The condensing agent
includes, for example, dicyclohexyl - carbodiimide,
1-ethyl-3-(3-dimethylaminopropyl)carbodiimide, 1,1'-carbonyl - diimidazole,
and the like. On the other hand, the reaction of 9-hydroxy - ellipticine or
a salt thereof with a reactive derivative of the compound [IV] may be
carried out in the presence or absence of an acid-acceptor in a suitable
solvent. The acid-acceptor includes inorganic or organic basic compounds,
for example, an alkali metal hydroxide, an alkali metal carbonate,
pyridine, a tri - lower alkylamine, etc. The reactive derivative of the
carboxylic acid compound 



[IV] is, for example, an acid halide (e.g. acid chloride, etc.), an acid
anhydride, an active ester, and the like. The solvent may be any one which
does not affect the reaction. The above reactions may preferably be carried
out at a temperature from under cooling to with warming (e.g. 20 to
50[err]C). When the carboxylic acid compound [IV] or a reactive derivative
thereof has a protected amino group, a protected carboxyl group or a
protected hydroxy group, the protecting groups may be any conventional ones
for amino group, carboxyl group or hydroxy group, respectively. The
protecting group for amino group is, for example, formyl group, a lower
alkanoyl group, a lower alkyl group, a lower alkoxycarbonyl group and a
phenyl-lower alkoxycarbonyl group. The protecting group for carboxyl group
is an ester residue such as a lower alkyl group, a halogeno-lower alkyl
group, a phenyl-lower alkyl group, phenacyl group, and the like. The
protecting group for hydroxy group is, for example, a lower alkoxycarbonyl
group, a halogeno-lower alkoxycarbonyl group, a phenyl-lower alkyl group, a
tri-lower alkylsilyl group, a phenyl-lower alkoxycarbonyl group, and the
like. The removal of the protecting groups for amino group, carboxyl group
or hydroxy group may be carried out by a conventional method such as
reduction, acid-treatment, solvolysis, and the like, and the method for
removal 



-7- of the protecting group may be selected according to the types of the
protecting groups. The above reactions can proceed without racemization,
and when an optically active carboxylic acid compound [IV] is used in these
reactions, there is obtained optically active compound [I]. The ellipticine
derivatives [I] of the present invention and a pharmaceutical acceptable
salt thereof show excellent antitumor activity, and are useful for the
treatment of various tumors is warm-blooded animals including human beings.
For example, the ellipticine derivatives [I] of the present invention and a
pharmaceutical acceptable salt thereof show significant antitumor activity
and macrobiotic activity on mice inoculated with sarcoma 180 cells, mouse
leukemia P 388 cells, mouse colon 26 cells, mouse Lewis lung carcinoma
cells and B16 melanoma. Besides, the ellipticine derivatives [I] of the
present invention and a pharmaceutical acceptable salt thereof show
inhibitory activity against p53 protein-linked kinases; i.e. DNA - 



activated kinase, casein kinase, cdc2 kinase, thereby causing a specific
inhibitor of p53 protein phosphorylation, followed by induction of
apoptosis of cancer cells in which mutant p53 is overexpressed [Normal
cells in which p53 is little expressed are resistent to the compounds of
the present invention]. The ellipticine derivatives [I] of the present
invention and a pharmaceutically acceptable salt thereof have high
solubility in water. In addition, the ellipticine derivatives [I] of the
present invention and a pharmaceutical acceptable salt thereof show less
side effects on circulatory system, e.g. pulsus frequens, and low toxicity.
For example, when 9-(4 - carboxylbutyryloxy)ellipticine hydrochloride was
administered intravenously to mice in an amount of 80 mg/kg/day for 7 day,
no mouse died for 7 days thereafter. Throughout the present description and
claims, the "lower alkyl group" and the "lower alkoxy group" mean ones
having 1 to 6 carbon atoms, more preferably 1 to 4 carbon atoms,
respectively. The "lower alkanoyl group"    - 8- 



means ones having 2 to 6 carbon atoms, preferably 2 to 4 carbon atoms.
Examples The present invention is illustrated in more detail by the
following Examples, but should not be construed to be limited thereto.
Example 1 (1) To acetone (80 ml) are added 9-hydroxyellipticine (1.31 g)
and anhydrous potassium carbonate (6.9 g), and thereto is added dropwise
methoxyacetic chloride (815 mg) with stirring. The mixture is reacted at
room temperature for 5 hours, and thereto is added dimethylformamide (20
ml). The mixture is stirred, filtered, and the filtrate is concentrated
under reduced pressure. The residue is purified by silica gel column
chromatography (solvent; chloroform-methanol) to give
9-methoxyacetoxyellipticine (823 mg) as yellow powder. Yield:   49 % (2)
The above product (823 mg) is dissolved in a mixture of chloroform-methanol
(1:1) (100 ml), and thereto is added methanesulfonic acid (260 mg). The
mixture is stirred for 10 minutes, and evaporated under reduced pressure to
remove the solvent. To the residue is added ether, and the precipitated
powder is collected by filtration, washed, and dried to give 9 - 



methoxyacetoxyellipticine methanesulfonate (988 mg) as yellow powder.
Yield:   93 % FAB-MS (m/z): 335 (MH+, hereinafter, M means a free base) NMR
[err] 2.40 (3H, s), 2.79 (3H, s), 3.21 (3H, s), 3.48 (3H, s), 4.45 (2H, s),
7.43 (1H, dd, J=2.0, 8.8 Hz), 7.63 (1H, d, J=8.8 Hz), 8.18 (1H, d, J=2 Hz),
8.39 (2H, m), 9.84 (1H, s), 11.81 (1H, NH), 15.1 (1H, brs) Example 2 (1) To
dimethylformamide (60 ml) are added 2-methoxypropionic acid (500 mg),
1-hydroxybenzotriazole (648 mg) and dicyclohexylcarbodiimide (1.19 g), and
the mixture is stirred at room temperature for4 hours. To the    -9 -
mixture are added 9-hydroxyellipticine hydrochloride (1.20 g) and
triethylamine (486 mg), and the mixture is stirred at room temperature
overnight. To the reaction solution is added ethyl acetate (300 ml), and
the mixture is stirred. The insoluble materials are removed by filtration,
and the filtrate is washed with 2 % aqueous potassium carbonate solution
and saturated saline solution, dried, 



and concentrated under reduced pressure. The residue is purified by silica
gel column chromatography (solvent; chloroform-methanol) to give
9-(2-methoxy - propionyloxy)ellipticine (960 mg) as yellow powder. Yield:
69 % (2) The above product (960 mg) and methanesulfonic acid (264 mg) are
treated in the same manner as in Example 1-(2) to give 9-(2-methoxy -
propionyloxy)ellipticine methanesulfonate (1178 mg) as yellow powder.
Yield:   96 % FAB-MS (m/z): 349 (MH+) NMR [err] 8:1.56 (3H, d, J=6.8 Hz),
2.39 (3H, s), 2.78 (3H, s), 3.21 (3H, s), 3.48 (3H,.s), 4.31 (1 H, q, J=6.8
Hz), 7.41 (1 H, dd, J=2.2, 8.6 Hz), 7.63 (1H, d, J=8.6 Hz), 8.13 (1H, d,
J=2.2 Hz), 8.36 (1H, d, J=7.1 Hz), 8.42 (1H, d, J=7.1 Hz), 9.90 (1H, s),
12.11 (1H, NH) Examples 3-8 The corresponding starting compounds are
treated in the same manner as in Example 1 or 2 to give the compounds as
listed in Table 1.    



- 10- Table 1       -12 - 2.79 (3H, s), 3.21 (3H, s), 5.14 (2H, s), 7.29
(1H, dd, J=2.1, 8.6 Hz), 7.39 (5H, m), 7.56 (1H, d, J=8.6 Hz), 7.93 (1H, d,
J=6.0 Hz), 8.11 (1H, d, J=2.1 Hz), 8.44 (1H, d, J=6.0 Hz), 9.7 (1H, s) (2)
The above product (1.18 g) and methanesulfonic acid (243 mg) are dissolved
in 50 % aqueous methanol (70 ml), and thereto is added 10 %
palladium-carbon (1 g). The mixture is subjected to hydrogenation at room
temperature under atmospheric pressure. The reaction solution is filtered,
and the filtrate is concentrated under reduced pressure, and to the residue
is added ethanol-acetone (1:10). The precipitated powder is collected, and
dried to give 9-(4-carboxylbutyryloxy)ellipticine methanesulfonate (592 mg)
as yellow 



powder. Yield:   49.5 % FAB-MS (m/z): 377 (MH+) NMR (DMSO-d6)  :1.95 (2H,
m), 2.39 (3H, s), 2.43 (2H, m), 2.74 (2H, m), 2.77 (3H, s), 3.19 (3H, s),
7.38 (1H, dd, J=2.0, 8.8 Hz), 7.60 (1H, d, J=8.8 Hz), 8.11 (1 H, d, J=2.0
Hz), 8.34 (1 H, t, J=7 Hz), 8.40 (1 H, d, J=7 Hz), 9.87 (1 H, s), 12.07
(1H, s), 15.0 (2H, brs) Examples 10-18 The corresponding starting compounds
are treated in the same manner as in Example 9-(1) to give the compounds
listed in Table 2, which are further treated in the same manner as in
Example 9-(2) to give the compounds listed in Table 3. When 1.5-3
equivalents of conc. hydrochloric acid is used instead of methanesulfonic
acid in 9-(2), there are obtained the hydrochlorides of the desired
compounds.    -13- Table 2 



-14- Yield: 53 %    -15 -    -16 - Table 3    -17 - Form: Hydrochloride 



-18 - Form: Hydrochloride 17-2   [err]   Yield: 43 %, Yellow Powder FAB-MS
(m/z): 379 (MH+) NMR (DMSO-d6) [err]: 2.84 (3H, s), 3.26 (3H, s), 4.29 (2H,
s), 4.60 (2H, s), 7.45 (1 H, dd, J=2, 9 Hz), 7.67 (1 H, d, J=9 Hz), 8.24 (1
H, d, J=2 Hz), 8.39 (1 H, d, J=7 Hz), 8.43 (1 H, d, J=7 Hz), 9.93 (1 H, s),
12.35 (1 H, s), 12.8 (1 H, brs), 15.6 (1H, brs) Form: Hydrochloride 18-2
[err]         Yield: 45 % (based on 9-hydroxyellipticine) Yellow Powder
FAB-MS (m/z): 377 (MH+) NMR (DMSO-d6) [err]: 1.96 (2H, m), 2.44 (2H, t, J=7
Hz), 2.73 (2H, t, J=7 Hz), 2.75 (3H, s), 



3.16 (3H, s), 7.35 (1H, dd, J=2, 8 Hz), 7.57 (1H, d, J=8 Hz), 8.07 (1H, d,
J=2 Hz), 8.30 (1H, d, J=7 Hz), 8.36 (1H, d, J=7 Hz), 9.82 (1H, s), 12.2
(1H, brs), 12.25 (1H, s), 15.6 (1H, brs) Example 19 (1)
N-(t-Butoxycarbonyl)sarcosine (918 mg) and 9-hydroxyellipticine (918 mg)
are treated in the same manner as in Example 9-(1) to give 9-(N-t -
butoxycarbonyl-N-methyl)aminoacetoxyellipticine (1.05 g) as yellow powder.
Yield:   69 % FAB-MS (m/z): 434 (MH+) NMR (DMSO-d6) [err]: 1.46 (9H, s),
2.79 (3H, s), 2.98 (3H, m), 3.21 (3H, s), 4.32 (2H, m), 7.31 (1H, m), 7.60
(1H, m), 7.93 (1H, d, J=6.0 Hz), 8.09 (1H, m), 8.44 (1 H, d, J=6.0 Hz), 9.7
(1H, s), 11.5 (1 H, brs) (2) The above product (1.00 g) is added to dioxane
(10 ml), and thereto is added with stirring 15 % hydrochloric acid-dioxane
solution (5 ml) under ice-cooling. The reaction solution is stirred at room
temperature for 3 hours, and thereto is added ether (100 ml). The insoluble
products are collected by filtration, washed, and dried to give
9-methylaminoacetoxy- 



- 19- ellipticine dihydrochloride (851 mg) as yellow powder. Yield:   91 %
FAB-MS (m/z): 334 (MH+) NMR [err]: 1..88 (3H, s), 2.01 (3H, s), 2.99 (3H,
s), 4.38 (2H, s), 6.57 (1 H, d, J=8.8 Hz), 6.79 (1 H, dd, J=2.0, 8.8 Hz),
7.02 (1 H, d, J=2.0 Hz), 7.35 (1 H, d, J=6.8 Hz), 7.57 (1 H, d, J=6.8 Hz),
8.44 (1 H, s) Examples 20-29 The corresponding starting compounds are
treated in the same manner as in Example 19-(1) to give the compounds
listed in Table 4, which are further treated in the same manner as in
Example 19-(2) to give the compounds listed in Table 5.    - 20 - 



Table 4 0                OH3    ` -21- Yield: 59 %, Yellow Powder 24-1
[err]  FAB-MS (m/z): 548 (MH+) Boc-NH               NMR (DMSO-d6)
[err]:1.42 (9H, s), 1.44 (9H, s), 1.95 (1 H, m), 2.11 (1 H, m), 2.7 - [err]
2.8 (2H, m), 2.79 (3H, s), 3.22 (3H, s), 4.00 (1 H, m), 7.29 (1 H, dd,
J=2.0, 8.8 Hz), 7.57 (1 H, d, J=8.8 Hz), 7.93 (1 H, d, J=6.4 Hz), 8.12 (1H,
d, J=2.0 Hz), 8.44 (1 H, d, J=6.4 Hz), 9.70 (1 H, s), 11.46 (1 H, s) Yield:
72 %, Yellow Powder 25-1   [err]            FAB-MS (m/z): 506 (MH+) 



Boc- NH               NMR (DMSO-d6) [err]: 1.24 (3H, t, J=7.1 Hz), 1.43
(9H, s), 2.79 (3H, s), 2.99 (1 H, (L-isomer)          dd, J=8.0, 16.2 Hz),
3.15 (1 H, dd, J=6.1, 16.2 Hz), 3.22 (3H, s), 4.17 (2H, q, J=7.1 Hz), 4.55
(1H , m), 7.30 (1 H, dd, J=2.2, 8.6 Hz), 7.53 (1 H, brs), 7.58 (1 H, d,
J=8.6 Hz), 7.94 (1 H, d, J=6.0 Hz), 8.11 (1H, d, J=2.2 Hz), 8.44 (1H, d,
J=6.0 Hz), 9.7 (1 H, s), 11.5 (1 H, NH) Yield: 70 %, Yellow Powder 26-1
[err]    FAB-MS (m/z): 536 (MH+) NMR (DMSO-d6) [err]:1.43 (9H, s), 2.80
Boc- NH           (3H, s), 3.00 (1 H, dd, J=8.2,16.3 Hz), (L-isomer)
3.16 (1H, dd, J=6.0, 16.3 Hz), 3.23 (3H, s), 3.28 (3H, s), 3.57 (2H, m),
4.25 (2H, m), 4.58 (1 H, m), 7.30 (1 H, dd, J=2.2, 8.6 Hz), 7.56 (1 H,
brs), 7.57 (1H, d, J=8.6 Hz), 7.93 (1H, d, J=6.0 Hz), 8.12 (1 H, d, J=2.2
Hz), 8.44 (1 H, d, J=6.0 



Hz), 9.70 (1 H, s), 11.47 (1 H, NH) Yield: 18 %, Yellow Powder 27-1
[err]                 FAB-MS (m/z): 505 (MH+) [err]            NMR
(DMSO-d6) [err]:1.37,1.38 (15 H, each s), 2.80 (3H, s), 3.22 (3H, s), 4.15
(2H, d, J=5.8 Hz), 6.93 (1 H, brs), 7.29 (1H, dd, J=2.2, 8.6 Hz), 7.58 (1H,
d, J=8.6 Hz), 7.94 (1 H, d, J=6.0 Hz), 8.09 (1H, d, J=2.2 Hz), 8.13 (1H, t,
J=5.8 Hz), 8.44 (1H, d, J=6.0 Hz), 9.71 (1H, s), 11.46 (1H, NH)    - 22-
Yield: 67 %, Yellow Powder 28-1   [err]   FAB-MS (m/z): 533 (MH+) NMR
(DMSO-d6) [err]:1.07 (3H, d, J=6.8 [err]        Hz), 1.08 (3H, d, J=6.8
Hz), 1.37 (9H, s), 



(L-isomer)     2.31 (1 H, m), 2.43 (2H, m), 2.79 (3H, s), 3.19 (2H, m),
3.22 (3H, s), 4.47 (1 H, m), 6.76 (1H, m), 7.27 (1H, dd, J=2.2, 8.7 Hz),
7.58 (1 H, d, J=8.7 Hz), 7.93 (1 H, d, J=6.0 Hz), 8.02 (1 H, d, J=2.2 Hz),
8.42 (2H, m), 9.70 (1H, s), 11.5 (1 H, NH) Yield: 62 % 29-1  [err]
Yellow Powder FAB-MS (m/z): 447 (MH+) NMR (DMSO-d6) [err]: 1.43 (9H, s),
1.68 (4H, m), 2.29 (2H, t, J=7 Hz), 2.67 (2H, t, J=7 Hz), 2.79 (3H, s),
3.22 (3H, s), 7.28 (1 H, dd, J=2, 9 Hz), 7.56 (1 H, d, J=9 Hz), 7.93 (1 H,
d, J=6 Hz), 8.09 (1 H, d, J=2 Hz), 8.44 (1H, d, J=6 Hz), 9.70 (1H, s), 1
1.43 (1 H, s) Boc: t-Butoxycarbonyl group t-Bu: t-Butyl group  



- 23 - Table 5    -24 - Form: Dihydrochloride 24-2   [err]          Yield:
69 %, Yellow Powder FAB-MS (m/z): 392 (MH+) NMR (DMSO-d6) [err]: 2.28 (2H,
m), 2.81 (3H, s), 2.95 (2H, m), 3.21 (3H, s), 4.18 (1 H, m), 7.40 (1 H, dd,
J=2, 8.7 Hz), 7.63 (1H, d, J=8.7 Hz), 8.16 (1H, d, J=2 Hz), 8.34 (1 H, d,
J=6.9 Hz), 8.40 (1 H, d, J=6.9 Hz), 8.7 (3H, brs), 9.9 (1 H, s), 12.4 (1 H,
s) Form: Dihydrochloride 25-2   [err]    Yield: 93 %, Yellow Powder 



FAB-MS (m/z): 406 (MH+) NMR [err] : 1.40 (3H, t, J=7 Hz), 1.94 (L-isomer)
(3H, s), 2.05 (3H, s), 3.51 (2H, m), 4.46 (2H, q, J=7 Hz), 4.72 (1 H, t,
J=5.4 Hz), 6.68 (1 H, d, J=8.8 Hz), 6.83 (1H, dd, J=2.0, 8.8 Hz), 6.96 (1H,
brs), 7.43 (1H, d, J=6.8 Hz), 7.64 (1 H, d, J=6.8 Hz), 8.54 (1 H, s) Form:
Dihydrochloride 26-2  [err]                          Yield: 88 %, Yellow
Powder NH2        FAB-MS (m/z): 436 (MH+) NMR [err] : 1.96 (3H, s), 2.12
(3H, s), (L-isomer)    3.47 (3H, s), 3.54 (2H, m), 3.85 (2H, m), 4.57 (2H,
m), 4.77 (1H, m), 6.71 (1H, d, J=8.7 Hz), 6.84 (1 H, dd, J=2.1, 8.7 Hz),
7.06 (1 H, brs), 7.44 (1 H, d, J=6.9 Hz), 7.65 (1 H, d, J=6.9 Hz), 8.58 (1
H. s) Form: Dihydrochloride 27-2.       CH3                  Yield: 93 %,
Yellow Powder 



[err]                 FAB-MS (m/z): 405 (MH+) CH3                 NMR [err]
: 1.77 (6H, s), 1.95 (3H, s), 2.08 (3H, s), 4.40 (2H, s), 6.64 (1 H, d, J=8
Hz), 6.82 (1H, dd, J=2, 8 Hz), 7.06 (1 H. d, J=2 Hz), 7.43 (1 H, d, J=6.8
Hz), 7.63 (1 H, d, J=6.8 Hz), 8.52 (1 H,s)    -25 - Form: Dihydrochloride
28-2   [err]                      Yield: 93 %, Yellow Powder I
FAB-MS (m/z): 433 (MH+) NMR [err] : 1.17 (6H, d, J=6.8 Hz), (L-isomer)
1.94 (3H, s), 1.99 (3H, s), 2.43 (1 H, m), 2.94 (2H, m), 3.41 (2H, m), 4.56
(1 H, d, J=5.9 Hz), 6.61 (1 H, d, J=8 Hz), 6.70 (1 H, d, J=8 Hz), 6.74 (1H,
s), 7.43 (1 H. d, J=6.8 Hz), 7.65 (1 H, d, J=6.8 Hz), 8.54 (1 H, s) 



Form: Hydrochloride 29-2   [err]                          Yield: 84 %,
Yellow Powder FAB-MS (m/z): 391 (MH+) NMR (DMSO-d6) [err]: 1.71 (4H, m),
2.34 (2H, t, J=7 Hz), 2.70 (1 H, t, J=7 Hz), 2.79 (3H, s), 3.20 (3H, s),
7.36 (1 H, dd, J=2, 9 Hz), 7.61 (1H, d, J=9 Hz), 8.10 (1H, d, J=2 Hz), 8.33
(1 H, d, J=7 Hz), 8.39 (1 H, d, J=7 Hz), 9.87 (1 H, s); 12.0 (1 H, br),
12.29 (1 H, s),  15.6    (1H,  brs) Example 30 (1)
N-Benzyloxycarbonyl-L-aspartic acid [err]-benzyl ester (1.72 g) and
9-hydroxyellipticine hydrochloride (1.20 g) are treated in the same manner
as in Example 19-(1) to give
9-([err]-benzyl-N-benzyloxycarbonyl-[err]-L-aspartyloxy) - ellipticine
(1.40 g) as yellow powder. Yield:   58 % FAB-MS (m/z): 602 [err] NMR
(DMSO-d6) [err]: 2.79 (3H, s), 3.19 (5H, s+m), 4.73 (1H, m), 5.10 (2H, s),
5.22 (2H, s), 7.21 (1 H, dd, J=2, 8.8 Hz), 7.4 (10H, m), 7.55 (1H, d, J=8.8
Hz), 



7.93 (1 H, d, J=6.4 Hz), 8.09 (1 H, d, J=2 Hz), 8.1 (1 H, brd), 8.44 (1 H,
d, J=6.4 Hz), 9.69 (1 H, s), 11.47 (1 H, s) (2) The above product (1.19 g)
is added to a mixture of 50 % aqueous methanol (40 ml) and conc.
hydrochloric acid (0.4 ml), and the mixture is subjected to catalytic
hydrogenation using 10 % palladium-carbon (0.6 g) under atmospheric
pressure. The catalyst is removed by filtration, and the    -26 - filtrate
is concentrated under reduced pressure. To the residue is added a mixture
of acetone-ethanol (10: 1), and the mixture is stirred. The precipitated
powder is collected by filtration, and dried to give
9-([err]-L-aspartyloxy)ellipticine dihydrochloride (0.83 g) as yellow
powder. Yield:   92 % FAB-MS (m/z): 378 (MH+) NMR [err] : 1.58 (6H, brs),
3.19 (1H, dd, J=5.9, 18.1 Hz), 3.31 (1H, dd, J=5.9, 18.1 Hz), 4.36 (1 H,
t-like, J=5.9 Hz), 6.22 (1 H, m), 6.48 (1 H, m), 6.54 (1 H, s), 7.03 (1H,
d, J=7 Hz), 7.31 (1 H, brm), 8.08 (1H, s) 



Examples 31-33 The corresponding starting compounds are treated in the same
manner as in Example 30-(1) to give the compounds listed in Table 6, which
are further treated in the same manner as in Example 30-(2 to give the
compounds listed in Table 7.    -27 - Table 6    -28 - Table 7    - 29 - 



Example 34 (1) To dimethylformamide (60 ml) are added 9-hydroxyellipticine
hydrochloride (1.49 g), triethylamine (510 mg),
N-benzyloxycarbonyl-L-aspartic acid [err]-benzyl ester (2.14 g),
1-hydroxybenzotriazole (338 mg) and 1-ethyl-3-(3 -
dimethylaminopropyl)-carbodiimide hydrochloride (1.92 g). The mixture is
stirred at room temperature overnight, and concentrated under reduced
pressure. To the residue is added 0.1 % aqueous hydrochloric acid solution,
and the mixture is stirred. The precipitated powder is collected by
filtration, washed with water, and dried. The dried powder is dissolved in
a mixture of chloroform-methanol (1: 1), and thereto is added active
carbon, and filtered. The filtrate is concentrated under reduced pressure,
and to the residue is added isopropyl ether. The precipitated powder is
collected by filtration, and dried to give
9-(0[err]-benzyl-N-benzyloxycarbonyl-a-L-aspartyloxy)ellipticine
hydrochloride (1.90 g) as yellow powder. Yield:   60 % FAB-MS (m/z): 602
(MH+) NMR (DMSO-d6) [err]: 2.84 (3H, s), 3.04 (1H, dd, J=8.0, 16.5 Hz),
3.20 (1 H, dd, J=5.5, 16.5 Hz), 3.23 (3H, s), 4.87 (1H, m), 5.14 (2H, s),
5.19 (2H, s), 7.3-7.4 (11H, m), 7.66 (1H, d, J=8.5 Hz), 8.13 (1H, d, J=2
Hz), 8.20 (1H, d, J=8.0 Hz), 



8.37 (1H, d, J=7 Hz), 8.43 (1H, d, J=7 Hz), 9.92 (1H, s), 12.3 (1H, s) (2)
The above product (1.50 g) is treated in the same manner as in Example
30-(2) to give 9-([err]-L-aspartyloxy)ellipticine dihydrochloride (748 mg)
as yellow powder. Yield:   71 % FAB-MS (m/z): 378 (MH+) NMR [err] : 1.69
(6H, brs), 3.1-3.3 (2H, m), 4.65 (1H, t, J=4.4 Hz), 6.30 (1 H, d, J=8 Hz),
6.50 (1 H, d, J=8 Hz), 6.53 (1 H, s), 7.15 (1 H, d, J=7 Hz), 7.43 (1 H, d,
J=7 Hz), 8.21 (1 H, s)    - 30 - Examples 35-37 The corresponding starting
compounds are treated in the same manner as in Example 34-(1) to give the
compounds listed in Table 8, which are further treated in the same manner
as in Example 34-(2) to give the compounds listed in Table 9.  



-31 - Table 8       -33 - Example 38 (1) N-(t-Butoxycarbonyl)-D-aspartic
acid [err]-t-butyl ester (4.17 g) and 9-hydroxyellipticine hydrochloride
(3.59 g) are treated in the same manner as in Example 19-(1) to give
9-(N-t-butoxycarbonyl-[err]-t-butyl-[err]-D-aspartyloxy) - ellipticine
(4.28 g) as yellow powder. Yield:   66.8 % FAB-MS (m/z): 534 (MH+) NMR
[err] :1.43 (9H, s), 1.45 (9H, s), 2.80 (3H, s), 2.95 (1 H, m), 



3.10 (1H, m), 3.23 (3H, s), 4.42 (1H, m), 7.29 (1H, dd, J=2.2, 9 Hz), 7.43
(1H, d, J=8 Hz), 7.58 (1 H, d, J=9 Hz), 7.93 (1 H, d, J=6 Hz), 8.11 (1 H,
d, J=2.2 Hz), 8.44 (1 H, d, J=6 Hz), 9.07 (1 H, s), 11.47 (1 H, s) (2) The
above product (1.70 g) is added to methylene chloride (20 ml), and thereto
is added with stirring trifluoroacetic acid (40 ml). The mixture is stirred
at room temperature for 6 hours, and concentrated. The residue is dissolved
in a small amount of water, and the mixture is purified by column
chromatography packed with ion-exchange resin; IRA-68 (C1- type, Organo
Corporation) (solvent; water). The desired fractions are combined, and
concentrated under reduced pressure. To the residue is added acetone, and
the precipitated powder is collected by filtration, washed, and dried to
give 9-([err] - D-aspartyloxy)ellipticine hydrochloride (995 mg) as yellow
powder. Yield:   75.6 % FAB-MS (m/z): 378 (MH+) NMR [err] :1.67 (3H, s),
1.73 (3H, s), 3.15 (1H, dd, J=5.9, 17.6 Hz), 3.29 (1H, dd, J=5.4, 17.6 Hz),
4.18 (1H, dd, J=5.4, 5.9 Hz), 6.30. (1 H, d, J=8 Hz), 6.55 (1H, d, J=8 Hz),
6.68 (1H, brs), 7.12 (1H, d, J=6.8 Hz), 7.39 (1H, d, J=6.8 Hz), 8.18 (1H,
s)  



WHAT IS CLAIMED IS: 1. An ellipticine derivative of the formula [I]: 0
CH3 [err] wherein R is a lower alkyl group substituted by 1 to 3 groups
selected from a substituted or unsubstituted lower alkoxy group, a
protected or unprotected carboxyl group, a substituted or unsubstituted
lower alkoxycarbonyl group, a protected or unprotected aminocarbonyl group,
a protected or unprotected amino group, a protected or unprotected
amino-substituted lower alkanoylamino group and a protected or unprotected
hydroxy group; a lower alkoxy group which may optionally be substituted by
1 to 3 groups selected from a substituted or unsubstituted lower alkoxy
group, a protected or unprotected amino group, and a protected or
unprotected hydroxy group; or a 5-membered heteromonocyclic group having 1
to 3 heteroatoms selected from nitrogen atom and sulfur atom, or a
pharmaceutically acceptable 



salt thereof 2. The compound according to claim 1, wherein R is a lower
alkyl group substituted by 1 to 3 groups selected from a lower alkoxy
group, a lower alkoxy-substituted lower alkoxy group, a protected or
unprotected carboxyl-substituted lower alkoxy    35 group, a protected or
unprotected carboxyl group, a lower alkoxycarbonyl group, a lower
alkoxy-substituted lower alkoxycarbonyl group, a protected or unprotected
carboxyl- substituted lower alkoxycarbonyl group, a protected or
unprotected aminocarbonyl group, a protected or unprotected amino group, a
protected or unprotected amino-substituted lower alkanoylamino group and a
protected or unprotected hydroxy group; a lower alkoxy group; a lower
alkoxy-substituted lower alkoxy group; thiazolyl group; isothiazolyl group;
or thiazolidinyl group. 



3. The compound according to claim 1, wherein R is a lower alkyl group
substituted by 1 to 3 groups selected from a lower alkoxy group, a lower
alkoxy-substituted lower alkoxy group, a carboxyl-substituted lower alkoxy
group, carboxyl group, a lower alkoxycarbonyl group, a lower
alkoxy-substituted lower alkoxycarbonyl group, a carboxyl-substituted lower
alkoxycarbonyl group, aminocarbonyl group, a lower alkylaminocarbonyl
group, amino group, a lower alkylamino group, formylamino group, an
amino-substituted lower alkanoylamino group and hydroxy group; a lower
alkoxy group; a lower alkoxy-substituted lower alkoxy group; or
thiazolidinyl group. 4. The compound according to claim 1, wherein R is a
lower alkyl group which is substituted by a protected or unprotected
carboxyl group.    36 5. The compound according to claim 1, wherein R is a
lower 



alkyl group substituted by carboxyl group. 6.
9-(4-Carboxylbutyryloxy)ellipticine or a pharmaceutically acceptable salt
thereof. 7. Apharmaceutical composition comprising an effective amount of
the compound claimed in claim 1 and pharmaceutically acceptable carrier,
diluent or disintegrant. 8. A process for preparing an ellipticine
derivative of the formula (I): [err] wherein R is a lower alkyl group
substituted by 1 to 3 groups selected from a substituted or unsubstituted
lower alkoxy group, a protected or unprotected carboxyl group, a
substituted or unsubstituted lower alkoxycarbonyl group, a protected or
unprotected aminocarbonyl group, a protected or unprotected amino group, a
protected or unprotected amino-substituted lower alkanoylamino group and a
protected or unprotected hydroxy group; a lower alkoxy group which may
optionally be substituted by 1 to 3 groups selected from a substituted or
unsubstituted lower alkoxy group, a protected or unprotected amino group,
and 



a protected or unprotected hydroxy group; or a 5-membered heteromonocyclic
group having 1 to 3 heteroatoms selected from    37 nitrogen atom and
sulfur atom, or a pharmaceutically acceptable salt thereof, which comprises
reacting 9-hydroxyellipticine or a salt thereof with a carboxylic acid
compound of the formula [IV]: [err]      [IV] wherein [err] is a lower
alkyl group substituted by 1 to 3 groups selected from a substituted or
unsubstituted lower alkoxy group, a protected or unprotected carboxyl
group, a substituted or unsubstituted lower alkoxycarbonyl group, a
protected or unprotected aminocarbonyl group, a protected or unprotected
amino group, a protected or unprotected amino-substituted lower
alkanoylamino group and a protected or unprotected hydroxy group; a lower
alkoxy group which may optionally be substituted 



by 1 to 3 groups selected from a substituted or unsubstituted lower alkoxy
group, a protected or unprotected amino group, and a protected or
unprotected hydroxy group; or a 5-membered heteromonocyclic group having 1
to 3 heteroatoms selected from nitrogen atom and sulfur atom, and when the
substituents for these groups have an amino group, carboxyl group or
hydroxy group, said substituents may optionally be protectged, or a salt
thereof, or a reactive derivative thereof, to give an ellipiticine
derivative of the formula [III]:    38 [err] wherein [err] is the same as
defined above, and when [err] has a protected amino group, a protected
carboxyl group or a protected hydroxy group, if necessarry, followed by
subjecting the compound [III] to de-protecting reaction to remove these
protecting groups, and further by converting the product into 



a pharmaceutically acceptable salt thereof, if required. 9.    Use of the
compound according to claim 1 for preparing an antitumor agent.    


