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derivatives having a_sabétiltuent such as acetyl group or propanoyl group on

9 - hydroxy

group (Cft has beenpl?r%oevpr% th?é‘t éﬁ\yn) ~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 compouhd has significant side effects.such as pulsus

. frequens, and strong toxicity. Besides, although 9-hydroxyellipticine

hydrqchloride 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 Pharmaéology; 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. US 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 l):



Brief Description of the Invention An object of the present invention is to
provi de & novel ellipticine derivative having excellent antitunor activity,
| ess side effects, less toxicity, and/or the high solubility in water.
Anot her object of the present invention is to provide a process for
preparing thereof. Detail ed Descriptiopgef the Invention The present
I nvention relates to an ellipticine derivative of the fornula [I]: -2 -
[err] wherein Ris a substituted | ower alkyl group, a substituted or
unsubstituted | ower al koxy group or a heterononocyclic group, or a
pharmaceutical Iy acceptabl eQ@alt thereof. @ha ellipticine derivatives of

Hj

the present invention and magceut i cal agecept abl e salt thereof have
excel l ent antitunor activity and N anti turmr agent .
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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 ihcludes, 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
: subsﬁiuted or unsubstituted lower alkoxycarbonyl group, a substituted or
unsubstituted bhenyl group, a protected or unprotected aminocarbonyl group, a
protected or unprotected amino group, a protected or unprotected amino - |
substituted lower alkanoylamino group and a p(otected or unprotected hydroxy
grdup, 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 Iower. alkoxycarbonyl group, a lower
alkoxy-substitu_ted 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



The "substituted | ower al kyl group"” for R includes; for exanple, a | ower

al kyl group substituted by 1 to 3 groups selected froma substituted or
unsubstituted | ower al koxy group, a protected or unprotected carboxyl
group; a substituted or unsubstituted | quwer al koxycarbonyl group, a
substituted -or unsubstituted phenyl group, a protected or unprotected

am nocar bonyl group, a protected or unprotected am no group, a protected or
unprotected am no - substituted | ower al kanoylam no group and a protected

or unpr ot ect egrduipyaOswed afkyfamirotarbopayit group aamino grouper lowerydikyamino
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| ower  al koxy cakbgyodrbenyluious, 4 pratectad o xyprotbstedtarmimbcadvenyl gréupyaar bony|
protected or unprotected amino group, a protected or unprotected amino -
substituted lower alkanoylamino group and a protécted or unprotected hydroxy
group, aﬁd ambng 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, thiazolidiny! group is more preferable.

Among the compounds [I] of the present invention, the
pharmacologically preferable compounds are compounds of the formula [1]

" wherein R is a lower alkyl group which is substituted by a protected or

unprotected carboxyl group or the group of the formula [li]:

R-C— (1]
(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,



group, a carboxy-substituted | ower al koxycarbonyl group, am nocarbonyl
-3 % group, a |ower al kyl ami nocarbonyl group, anino group, a |ower

al kyl am no group, fornylam no group, an am no-substituted |ower

al kanoyl am no group and hydroxy group are nore preferable. ‘The "a
substituted or unsubstituted | ower al kexy- group” for Ris, for exanple, a
| oner al koxy group which may optionally be substituted by 1 to 3 groups
selected froma substituted or unsubstituted | ower al koxy group, a

protected or un .ect d car u ubstituted or uns t.ituted
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a protected o tHi8lie].ect ed am no group, a protected or unprotected amno -
substituted | ower al kanoyl am no group and a protected or unprotected

hydroxy group, and ariorg prhmrable dammuruiskmyhgs@optfmrfdrmulbqi/]mherern Ris

| k substit ut ed Iower al k roup..are re preferable. The
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heteroatoms Sgha6! #rthbP et rabRPEomBLARYERFE Hdsh Yt 1 Rinulli] 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 -
substrtuted 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-l‘ower 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
~ alkoxycarbony! group, a halogeno-lower alkoxycarbonyl group, a phenyl-lower
alkyl group, a tri-lower alkylsilyl group, or a phenyl-lower alkoxycarbonyl group.
The compounds [} of the present invention may be used asa
medicine either in the free form or in the form of a pharmaceutr’c_ally. 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,



exanpl e, thiazolyl group, isothiazolyl group, or thiazolidinyl group. Anpbng
t hem thiazolldlnyl group is nore preferable. Anmong the conpounds [I] of
the present invention, the pharmacol ogically preferable conpounds are
conmpounds of the formul a [1] wherein Ris a |ower alkyl group which is
substituted by a protected or unprotect&t carboxyl group or the group of
the formula [I11]: O [.err] [11] (in which Ris the sane as
defined above) is an ami no acid residue. The ami no acid residue includes a

grous 3 oy b Bl RIS BB 0PIy S R

phenyl al ani ngikeval i ne, |ysine, isoleucine, aspartic acid, glutam c acid,
asparagi ne, glutamne, or the like, and the am no acid residues of aspartic

acid, glutamc acid, Télep@magd)umkaﬁhargﬂ atmrlaimecauthcam«a:qmmélﬂeeﬁdltethemi des,

the f ti I in.t
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in the form of a conventional pharmaceutlcal 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 [l] of the present invention may be prepared by

reactiqg 9-hydroxyellipticine or a salt thereof with a carboxylic acid compound
of the formula [IV]:

RICOOH [v]
wherein Rlisa substitUted lower alkyl group, a substituted or unsubstituted
lower alkoxy grou.p or a heteromonocyclic group and when said suBstituents for
thesé groups have an amino group, carboxy! group or hydroxy gro'up, thése

substituents may optionally be protected, or a salt thereof, or a reactive

derivative thereof, to give an ellipticine derivative of the formula [Ili]:

2 Hs
R'-C—0 SN
P (111
N

wherein R1 is the same as defined above, and when R! has a protected amino
group, a protected carboxyl group or a protected hydroxy group, followed by
subjecting the compound [lIl] to de-protecting reaction to remove these
protebt_ing groups, if necessary.

The reaction of 9-hydroxyellipticine or a salt thereof with the free



-4- may optionally be protected by a conventional protecting group which is
used in this field. Mre preferable conpounds are those of the fornmula [I]
wherein Ris a |ower alkyl group which is substituted by a protected or
unprotected carboxyl group. Further prefgrable compounds are those of the
formula [I] wherein Ris an al kyl group substituted by carboxyl group, and
those wherein Ris a propyl group substituted by carboxyl group are npbst
preferable. Wen the group of R has an asymmetric carbon atom the present
conpound [I] nerynpmilrui[IVho:tmeartmereoifmapﬁ:iecczﬂrriééonteinsthe‘rjmesmcmmbsence

i nvention includes within its sc e %}Qer one | somers and

a mxture ther@d CORGRNSING Bg%fgt”é $PIVER ﬁf’ QX?@d@@tulggg {?Piyfqr@d
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i ncl udes am no groups protected by a conventional protecting grou for
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group, a | OwerdI%m%Xzolg & theaHJ OY6h 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] s, 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-réaction. The above reactions may prefe'rably be carried out at a

. temperature from under cooling to with warming (e.g. 20 to 50°C).

When the carboxylic acid compound [V] or a readt_ive 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 gréup, 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 alkoxycarbony! 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
éxample, a lower alkoxycarbonyl group, a halogeno-lower alkoxycarbonyl
group, a phenyl-lower alkyl group, a tri-lower alkylsilyl group, a phenyl-lower
alkoxycarbony! 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



al koxycar bonyl group, or a phenyl -1l ower al koxycarbonyl group. Among them
am ho gréups protected by fornyl group, a |ower al kanoyl group or a | ower
al kyl group are nore preferable. The "protected hydroxy group” includes
ones protected by a conventional protecting group, for exanple, hydroxy
group protected by a | ower al koxycarbonyl-group, a hal ogeno-1 ower

al koxycar bonyl group, a phenyl-Ilower alkyl group, a tri-lower alkylsilyl
group, or a phenyl-lomer al koxycar bonyl group. The conpounds [I] of the
present invent

the form of aJp grpfg {e'lg(%zﬁ?@,%%ggéep gsgtg@g%ec{otrc? ﬁgrt%ﬂ}e % L t%hd ?)rotec{ingi;n

phar maceut i cag,lo\ﬂ paccept able salt is, for exanple, salts with an inorganic

acid (e.g. hydrochloride, sulfate, etc.), salts with an organic acid (e.qg.

a lower al kyI sul f onat Ehe abet/enrmctnens can mbkadadi witboat rammizat(cm gndswiienm
otass um sal t, Ikallne th nme salts

i:: E:I um sal t, 3'899“533 Ya%fé"/@r?@f?? iyc afi %H‘B'd’ﬁ‘iin [S YSemip @eﬁﬁdﬁﬁé&%'i cal ly
accept abl e Sa{hteré e568Ined optically active compound [I].

The ellipticine derivatives [I] Qf the present invention and a
pharmaceutical acceptab'le 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 [1] of the
present invention and a pharmaceutical acceptable salt thereof show
significant antitumor activity and macrobio;tic 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
_deri\;atiVes [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 pfotein 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 [l] 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 frequehs, 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 alkanoy! group”



may be adm nistered either by oral route or parenteral route, and may be
used in tthe formof a conventional pharmaceutical preparation, for exanple,
tabl ets, granul es, capsules, powders, injections, and the like, if
necessary, in adm xture with pharnaceutgﬁally acceptabl e carrier, diluent
or disintegrant. The dosage of the conpdund [I] of the present invention
varies according to admnistration routes and ages, weights and conditions
of the patients, but it is usually in the range of about 0.1 to 50

g/ kgl day, pr efemenes Havidte2 1 8Tarsdn alomy, preferabtp 2118 4kalrBal atds. conpound
[I] of the present invention nmay be prepared by reacting
9- hydroxyel | i pticine Exagmplesit thereof with a carboxylic acid conpound of

the f | | 1 i t d.l
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am no group, carboxyl group or droxy group, these substituents nmay
optional |y be protectExample b salt t hereof, or a reactive derivative

thereof, to give an el lipticine derivative of the formula |
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anhydrous potassium carbonate (6.9 g), and thereto is added dropwise
methoxyacetic chlbride (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-n")ethoxyacetéxyellipticine (823 mg) as yellow
- powder. | |
Yield: . 49% |
(2) The above product (823 mg) is dissolved in a mixture of
chloroform-methanbl (1:1) (100 ml), and thereto is added methanesuifonic 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
précipitated 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 (DMSO-dg) & : 2.40 (3H, s), 2.79 (3H, s), 3.21 (3H, s), 3.48 (3H, ),

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 for 4 hours. To the



group, a protected carboxyl group or a protected hydroxy group, followed by
subj ecting the conmpound [I11] to de-protecting reaction to renove 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 ofg.a condensing agent in a suitable
sol vent. The sol vent includes any one which does not affect the reaction,
for exanple, acetone, dimethylformam de, and the Iike The condensi ng agent
i ncl udes, for exanple, dicyclohexyl - carbod

1-et hyl - 3- (3- dn%ﬂirﬁyarsrﬁdﬂﬁ&r%vdy@@ew@aﬁmMrothqmda:w Berg)l and triathyldening e,

2salt - ther coftap i Sha3he iR e Gt ROSH isph fmabralit ¥ piioft g thg "

carried out inehArPEGERHER Qcﬂdétbémpﬁcélfateamomhq s ﬁ’i‘xtbﬂa & &Hféoabfﬁe
sol vent. The acid-acceptor includes’inorganic or "organic basic conpounds,

for exanple, dnscluialmatesiald areyigraovedely Airatior.aand metfdtrateansbaashm with 2 %
Eg: Lg;&el caatc:: Hﬁq @ hg\f?&%ssmr}/\ cang)onéte so(futlo-R gncﬁ %gtcutrellt\ég sa?lillevsaotlbt\llgn OJrle;[dhe
and concentrated under reduced pressure. The residue is punfled by silica gel
column chromatography (solvent; chloroform-methanol) to give 9-(2-methoxy -
prdpionyloxy)ellipticine (960 mg) as yellow powder.
Yield: 69%

(2) The above product (360 mg) and methanesulfonic acid (264 rhg)
are treated in the same manner és 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 (DMSO-dg) 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 (1H, q, J=6.8 Hz), 7.41 (1H, 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,
=7.1 Hz), 9.90 (1H, 5), 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.



[IV] is, for exanple, an acid halide (e.g. acid chloride, etc.), an acid
anhydridé, 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 tenperature fromunder cooling to with warmng (e.g. 20 to
50[err]C). Wen the carboxylic acid conpddnd [IV] or a reactive derivative
t hereof has a protected am no group, a protected-carboxyl group or a
protected hydroxy group, the protecting groups may be any conventional ones
for am no group, carboxyl gro ?r hydr oxy group, respectively. The
protecting group for am no gr§§$uié, for exanple, formyl group, a |ower
al kanoyl groyp—atower—atkyt—group, a tower al kKoxycar bonyl group and a
phenyl - I ower |al koxycar bogyl group. The @Hgtecting group for carboxyl grouf
is an ester rlegkdug suchlbs _a | ower “al kyl “group, a hal ogeno-| ower al kyl
group, a phenyl - oper FK?T SUD A ~oup, and the |ike. The
protecting grioo.fpr hydroxy ¢ hnpl emethanesulionalekoxycar bonyl
group, a hal dgeno-|ower al koxycte . 7 a phenyl -1 ower al kyl group, |a
tri-lower alkylsilyl group, a phenyH-I|oxgr al koxycarbonyl group, and the

| i ke. The renoval pf the protecting grodp8 for amino group, carboxyl groug
or hydroxy grloup npy be carried out by a conventional nethod such as
reduction, adid-trgatmeigGosol volys)s, amhykieeal Prdgertiesnd the nethod for
renoval '

Yield: 66 % (based on 9-hydroxyellipticine)

3 CH3 Yellow powder
CHy0-C-CO— FAB-MS (m/2): 363 (MH*)
CHa - NMR (DMSO-dg) 5:1.60 (6H, s), 2.38 (3H,s),

2.81 (3H,s), 3.24 (3H, s), 3.38 (3H, s), 7.40 (1H,
dd, J=2.2, 8.7 Hz), 7.64 (1H, d, J =8.7 Hz), 8.12
(1H, d, J=2.2 Hz), 8.39 (1H, d, J=7.1 Hz), 8.43
{1H, d, J=7.1 Hz), 9.93 (1H, s), 12.14 (1H, NH)

' Yield: 38 % (based on 9-hydroxyellipticine)
4 CH30CH,CH2CO- Yellow Powder '
' EI-MS (m/z): 348 (M*) .
NMR (DMSO-dg) 3 : 2.39 (3H, s), 2.78 (3H, s),
2.93 (2H, t, J=6.2 Hz), 3.19 (3H, s), 3.36 (3H, s),
3.76 (2H, t, J=6.2 Hz), 7.36 (1H, dd, J=2.2, 8.7
‘Hz), 7.62 (1H, d, J=8.7 Hz), 8.09 (1H, d, J=2.2
Hz), 8.36 (1H, d, J=6.9 Hz), 8.41 (1H, d, J=6.9
Hz), 9.89 (1H, s), 12.10 (1H, NH)
Yield: 43 % (based on 9-hydroxyellipticine)
5 .| CHzOCH,CHo- Yellow Powder
OCH2CO— FAB-MS (m/z): 379 (MH)
' NMR (DMSO-dg) & : 2.42 (3H, s), 2.75 (3H, s),
3.17 (3H, s), 3.32 (3H, s), 3.56 (2H, m), 3.78 (2H,
m), 4.53 (2H, s), 7.40 (1H, m), 7.60 (1H, d, J=8.3
Hz), 8.14 (1H, d, J=2.0 Hz), 8.36 (2H, m), 9.86
(1H, s), 12.07 (1H, s), 15.0 (1H, brs)




-7- of the protecting group may be sel ected according to the types of the
protectiig groups. The above reactions can proceed w t hout racemi zation,
and when an optically active carboxylic acid conpound [IV] is used in 'these
reactions, there is obtained optically active conpound [I]. The ellipticine
derivatives [I] of the present ‘invention-dhd a pharnmaceutical acceptable
salt thereof show excellent antitunor activity, and are useful for the
treatment of various tunors is warm bl ooded ani rral s including human beings.
For exanpl e, he ellipticine derivati i PNty =
phar maceuti cal accdpt abI e salt there
and macr obi ot { & act]i “m ce inog¢u rsarcoma 180 cell s, nouse
| eukenia P 388 cellls, nouse col on 26 (EAEB-SMS (r/me32de(Mid*) ung carci noma

cell's and B16|nel anjona. Besi des, the q{,M MSO gr |2v394 3Hass jg]g H@y

present inven{ion gnd a pharmaceutic sh
i nhi bitory ac{ivity agai nst p53 prot =|eh§§?%%e§ R}g’élg e?éwdow =2,8.38

d, J=2 Hz),
8.45 (2H, s), 998 (1H, s), 1222(1H s), 15.08
(1H, brs)
- Yield: 18 % (based on 9-hydroxyellipticine)
7 CH3O(CH2)20CO— | Yellow Powder
' FAB-MS (m/z): 365 (MH)
| NMR (DMSO-dg) §:2.35 (3H, s), 2.85 (3H s),
3.28 (3H, s), 3.35 (3H, s), 3.64 (2H, m), 4.39 (2H,
m), 7.53 (1H, dd, J=2, 8.8 Hz), 7.68 (1H, d, J=8.8
Hz), 8.33 (1H, d, J=2 Hz), 8.44 (2H, s), 9.97 (1H,
s), 12.21 (1H, s), 15.11 (1H, brs)
Yield: 54 % (based on S-hydroxyellipticine)
8 OHCNH(CH,),CO- Yellow Powder
FAB-MS (m/z): 362 (MH*) |
NMR (DMSO-dg) & : 2.39 (3H, s), 2.78 (3H, s),
2.86 (2H, m), 3.20 (3H, s), 3.55 (2H, m), 7.41
(1H, dd, J=2.2, 9 Hz), 7.61 (1H, d, J=9 Hz), 8.13
(1H, brs), 8.16 (1H, d, J=2.2 Hz), 8.32 (1H, brs),
8.36 (1H, d, J=6.9 Hz), 8.41 (1H, d, J=6.9 Hz),
9.89 (1H, s), 12.1 (1H, s) -

Example 9 |
(1) To dimethylformamide (140 ml) are added glutaric acid

mon.c')benzyl ester (2.14 g), 1-hydroxybenzotriazole (1.30 g) and dicyclohexyl -
carbodiimide (2.38 g), and the mixture is stirred at room temperature for 4
hours. To the mixture is added 9-hydroxyellipticine (2.10 g), and the mixture is
stirred at room temperature overnight. Thereafter, the same procedures as
Example 2-(1) is repeated to give 9-[4-(benzyloxycarbonyl)butyryloxy]ellipticine
(2.25 g) as yellow powder.

Yield: 60.3 %

FAB-MS (m/z): 467 (MH*)
NMR (DMSO-dg) & : 1.99 (2H, m), 2.56 (2H, , J=7 Hz), 2.72 (2H, t, J=7 Ha),



activated kinase, casein kinase, cdc2 kinase, thereby causing a specific
I nhifbi tor of p53 protein phosphorylation, followed by induction of
apoptosis of cancer cells in which nutant p53 is overexpressed [ Nor nal
cells in which p53 is little expressed are resistent to the conpounds of
the present invention]. The ellipticine #rivatives [I] of the present

I nvention and a pharnmaceutically acceptable salt thereof have high
solubitity in water. In addition, the ellipticine derivatives [I] of the

toi td d i i L
D Ge ottt o ok 1% BALPERRCIARST S 18 Ton G0 AR 22 EE R, TRRNGAESS
For exanpl e, 17.86 (H - d, GuBid M), ooy (1 ok =610 Hr),i8c1 ne HydddegHl ide), @das

adm ni stered intravenously to mce in an anmount of 80 ny/kg/day for 7 day, -
no rmouse di ed {ibt, d7Jde@HE)h87edH, 6). Throughout the present description and

clate. 11 ¢! over aog oM BE G 47 5od WA A AR TR
respectively. JhejisdoV&d irfskaDaylieSliPHRhanol {78ml), and thereto is added 10 %
palladium-carbon (1 g). The mixture is subjected to hydrogenation at room
temperature under atmospheric préssure. The reaction solution is ﬁltéred, 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 rﬁg) as yellow
powder.
Yield: 49.5 %
. FAB-MS (m/z): 377 (MH*)
NMR (DMSO-dg) & : 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),
8.1 (1H, d, J=2.0 Hz), 8.34 (1H, 1, J=7 Hz), 8.40 (1H, d, J=7 Hz), 9.87 (1H, 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 eq'uivalents of conc. hydrochloric acid is used

instead of methanesulfonic acid in 9-(2), there are obtained the hydrochlorides

of the desired compounds.



means ones having 2 to 6 carbon atons, preferably 2 to 4 carbon atons.
Exarnpl es *The present invention is
but should not be construed to be limted thereto.
Exanple 1 (1) To acetone (80 ml) are added 9-hydroxyellipticine (1.31 g)
and anhydrous potassium carbonate (6.9 gJ3-and thereto is added dropwi se
nmet hoxyacetic chloride (815 ng) with stirring. The mxture is reacted at

foll ow ng Exa

roomtenperature for 5 hours, and t
m). The m xture is stirred, &l

npl es,

under reduced pressure. The r

| lustrated in nore detail by the -

hereto.i s added di net hyl f ormam de (20
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S purified by silica gel colum

chr omat ogr apft
9- met hoxyace
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renove t he spl vent|.

powder is co

y(Sgtvent;
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)Nq\and thereto i's added
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chiorgformrmettanol ) _to give
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] e of chl or of or m met hanao
it acid (260 ng). The
nder reduced pressure t
s~ ad and the precipitated
washe aqﬂﬁprled to give 9 -

) as yell oy

RCO- Physical Properties
Yield: 70 %
10-1 | Bzl-00C- Yellow Powder
CH,CH2CO- FAB-MS (m/z): 453 (MH*)
NMR (DMSO-dg) §:2.79 (3H, s), 2.83 (2H, m),
2.96 (2H, m), 3.20 (3H, s), 5.18 (2H, s), 7.23 (1H,
dd, J=2.2, 8.7 Hz), 7.3-7.4 (5H, m), 7.56 (1H, d,
J=8.7 Hz), 7.93 (1H, d, J=6.0 Hz), 8.07 (1H, d,
J=2.2 Hz), 8.44 (1H, d, J=6.0 Hz), 9.70 (1H, s),
11.46 (1H, NH)
Yield: 70 %
11-1 | Bzl-OOCCH,- Yellow Powder
OCOCHCH2GO | FAB-MS (m/z): 511 (MH?)
NMR (DMSO-dg) §: 2.79 (3H, s), 2.87 (2H, m),
. 2.95 (2H, m), 3.21 (3H, s), 4.83 (2H, s), 5.20 (2H,
s), 7.28 (1H, dd, J=2.1, 8.7 Hz), 7.38 (5H, m), 7.56
(1H, d, J=8.7 Hz), 7.92 (1H, d, J=6.0 Hz), 8.10 (1H,
d, J=2.1 Hz), 8.44 (1H, d, J=6.0 Hz), 9.69 (1H, s),
11.45 (1H, NH)
._ Yield: 56 %
12-1 Z—l}jH Yellow Powder
CoHsCHCHCO— FAB-MS (m/z): 510 (MH*) |
L NMR (DMSO-dg) §: 0.96 (3H, m), 1.07 (3H, d,
3 J=6.8 Hz), 1.4 (1H, m), 1.6 (1H, m), 2.05 (1H, m),
(N-Z-L-Ile-) 2.79 (3H, s), 3.19 (3H, s), 4.32 (1H, m), 5.20 (2H,
s), 7.24 (1H, m), 7.4 (5H, m), 7.59 (1H, d, J=8.8
Hz), 7.95 (3H, m), 8.45 (1H, d, J=6 Hz), 9.70 (1H,
s), 11.48 (1H, s)

(0]



met hoxyacet oxyel | i pt I ci né met hanesul fonate (988 ny) as yel | ow powder -

Yield: <93 %FAB-MS (mz): 335 (MH+, hereinafter, Mneans a free base) NI\/R
[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) Exanple 2 (1) To
di net hyl formanmi de (60 m) are added 2-net hoxypropionic acid (500 ng),

1- hydroxybenzotriazole (648 ng) and di cycl ohexyl carbodiimde (1.19 g) and

the m xture iss—stirred. at room-tenperatyure ford houwrs. __To the =9

m xture are 9§ -h droxyelllpt|C|r H’#@? ride (1.20 g) and

triethyl am ne'?§816 rﬁfg’ OGHLC Pre mi xt |r Eellew %rd at roomtenperature

overni ght. Tq the feaction sol ution i|sFABddS (et/kyl41ddki)e (300 n), and

the m xture ifs stiffred. The insol ubl ¢ WF‘F%@MS’D LES ! rglygx‘?qnﬁ/e‘fgj g;.ptg on,
: - : o

and the filtrlate i§ washed with 2 A)clth%%u( HQ 6}? 8 ?Gﬁomytf

d saturat || lution, dried,
ane satirareq satie sordien, Are (1HdJ—86Hz)7921HdJ60Hz 8.17

(1H, d, J=2.2 Hz), 8.44 (1H, d, J= 60Hz) 9.70
(1H, s), 11.47 (1H, s)

_ -Yield: 64 %
14-1 | BzI-O0C- ' Yellow Powder
(CH3)sCO— FAB-MS (m/z): 495 (MH*)

NMR (DMSO-dg) 3: 1.43 (2H, m), 1.67 (4H,
m), 2.42 (2H, t, J=7 Hz), 2.64 (2H, 1, J=7 Hz),
2.79 (3H, s), 3.21 (3H, 8), 5.11 (2H, s), 7.28
(1H, dd, J=2, 9 Hz), 7.37 (5H, m), 7.56 (1H, d,
J=9 Hz), 7.93 (1H, d, J=6 Hz), 8.08 (1H, d, J=2
Hz), 8.44 (1H, d, J=6 Hz), 9.70 (1H, s), 11.47

(1H, s)
, Yield: 55 %
15-1 GH3 Brown Powder
Bzl-OOCCH,CCH,CO—| EI-MS (m/z): 494 (M*) _
CHq NMR (DMSO-dg) §: 1.21 (6H, s), 2.58 (2H, ),

2.73 (2H, s), 2.79 (3H, s), 3.19 (3H, s), 5.14
(2H, s), 7.24 (1H, dd, J=2.2, 8.7 Hz), 7.3-7.4
(5H, m), 7.55 (1H, d, J=8.7 Hz), 7.92 (1H, d,
J=5.9 Hz), 8.04 (1H, d, J=2.2 Hz), 8.44 (1H, d,
J=5.9 Hz), 9.69 (1H, s), 11.45 (1H, s)
_ Yield: 54 %
16-1 c’:Hs Yellow Powder
Bzl-00CCH,CH,CCO— | FAB-MS (m/z): 495 (MH?*)

L NMR (DMSO-dg) 8 : 1.36 (6H, s), 2.04 (2H, brt,

3 J=8.1 Hz), 2.54 (2H, brt, J=7.8 Hz), 2.79 (3H,

s), 3.20 (3H, s), 5.13 (2H, s), 7.25 (1H, dd,
J=2.3, 8.6 Hz), 7.32-7.41 (5H, m), 7.56 (1H, d,
| J=8.6 Hz), 7.93 (1H, d, J=6.2 Hz), 8.04 (1H, d,
J=2.2 Hz), 8.44 (1H, d, J=5.9 Hz), 9.69 (1H, s),
11.47 (1H,s)




and .concentrated under reduced pressure. The residue is purified by silica
gel “col urm chromat ogr aphy (sol vent; chl oroform nethanol) to give
9- (2-net hoxy - propionyloxy)ellipticine (960 ng) as yel |l ow powder. Yield:
69 % (2) The above product (960 ng) and rret hanesul fonic acid (264 ng) are
treated in the sane manner as in Exanple- 15 (f2) to give 9-(2-nmethoxy - :
propi onyl oxy) el lipticine nethanesul fonate (1178 ng) as yell ow powder.
Yi el d: 96 % FAB- M5 (rﬂz) 349 (M) NIVR [err] 8: 1 56 (3H d, J=6.8 Hz),
2.39 (3H, s), 2 F8—{3tH—s)y—3—2+3H; gl , wfﬁ\r&ﬁ, s 4—3% (1 H—e—3=6—15
Hz) 7.41 (1 6 Hz), 7.6 g 6 Hz) 8.13 (1H, d,
J=2.2 Hz), 8.'.361-'??H g%' §)0}§1 Hz 8. 42 9&; 9.90 (1H, s),
12 11 (1H NH Exanpl eQ"ﬁEQSC"h!@ orresp(ﬁﬁ(ﬁN@@"ﬂ/&)ﬁﬁﬁd r)'pounds are
treated in the same|manner as in Exanpl §iIMR{DMS®alghbve.80nSH; siinea{@Has),
listed in Table 1. 4.45 (2H, s), 4.61 (2H, s), 5.21 (2H, 5), 7.3-7.45
' . (6H, m}, 7.57 (1H, d, J=9 Hz), 7.93 (1H, d, J=6
Hz), 8.18 (1H, d, J=2 Hz), 8.44 (1H, d, J=6 Hz),
9.70 (1H, s), 11.47 (1H, s)

Bzl: Benzyl group

Z:  Benzyloxycarbonyl group



- 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 nethanesul fonic acid (243 ng) are dissol ved
in 50 % aqueous nethanol (70 m), and thggggo I s added 10 %

pal | adi um carbon (1 g). The mxture is subjected to hydrogenation .at room
t enperature under atnospheric pressure. The reaction solution is filtered,
and the filtrate is concentrated under reduced pressure, and to the residue
i s added et hanol -acetone (1:10Jableh8 precipitated powder is collected, and
dried to give 9-(4-carboxylbutyryloxy)ellipticine nethanesulfonate (592 ny)

as yel |l ow

. 0O ~ CHj
Ex. R g o
SwPe:
ﬁ =
' CHs

RCO- ‘ Physical Properties-

Form: Methanesulfonate

10-2 | HOOCCH,CHo,CcO— | Yield: 77 %, Yellow Powder

FAB-MS (m/z): 363 (MH*) .
NMR (DMSO-dg) 6 : 2.39 (3H, s), 2.69 (2H, m),
2.78 (3H, s), 2.91 (2H, m), 3.19 (3H, s), 7.36
(1H, dd, J=2.4, 8.8 Hz), 7.62 (1H, d, J=8.3 Hz),
8.09 (1H, d, J=2.4 Hz), 8.37 (2H, brm), 9.89
(1H, s), 12.1 (1H, s), 12.3 (1H, brs), 15.0 (1H,
brs) '

Form: Methanesulfonate

11-2 HOOCCHQOCO- Yield: 83 %, Yellow Powder

CH,CH,CO—~ FAB-MS (m/z): 421 (MH?)

NMR (DMSO-dg) 6 : 2.38 (3H, s), 2.79 (3H, s),
2.88 (2H, m), 2.96 (2H, m), 3.21 (3H, s), 4.66
(2H, s), 7.38 (1H, dd, J=2.4, 8.8 Hz), 7.63
(1H,d, J=8.8 Hz), 8.12 (1H, d, J=2.4 Hz), 8.37
(1H, d, J=7.3 Hz), 8.42 (1H, d, J=7.3 Hz), 9.90
(1H, s), 12.10 (1H, NH), 13.00 (1H, brs), 14.50

(1H, brs)
. Form: Dimethanesulfonate
12-2 rl\le | Yield: 79 %, Yellow Powder
CyHsCHCHCO— FAB-MS (m/Z)Z 376 (MH+)
Cl)H3 NMR (DMSO-dg) &: 1.04 (3H, t, J=7.3 Hz),

1.15 (3H, d, J=6.8 Hz), 1.5 (1H, m), 1.7 (1H,
(L-Tle-) m), 2.14 (1H, m), 2.38 (6H, s), 2.88 (3H, s),
3.30 (3H, s), 4.35 (1H, m), 7.49 (1H, dd, J=2,
8.8 Hz), 7.76 (1H, d, J=8.8 Hz), 8.25 (1H, d,
J=2 Hz), 8.48 (2H, m), 8.64 (3H, brs), 10.01
(1H,s), 12.3 (1H, s), 15.2 (1H, brs)




powder.- Yield: 49.5 % FAB-MS (mfz): 377 (M#) NWR (DVBO-d6). :1.95 (2H,
m,*2.39°(3H, s), 2.43 (2H, m, 2.74 (2H, n), 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) Exanples-10-18 Thg, correspondi ng starting conpounds
are treated in the sane manner as in Exanple 9-(1) to give the conpounds
listed in Table 2, which are further treated in the sane manner as in
Exanmple 9-(2) to give the conpounds listed in Table 3. Wien 1.5-3
equi val ents of concf nydrocnioric aci d || Borasedydrostileade of net hanesul foni c
acid in 9-(2)} 1Gh@reﬁ¢ef§@c§d-ned t he Hyvieht: Tdo%| YelowPowderdesi r ed
conpounds. | -13- Jrable 2 FAB-MS (m/z): 321 (MH?)
| NMR (DMSO-dg) 8 :2.77 (3H, s}, 3.17 (3H,
s), 4.42(2H, s), 5.7 (1H, brs}), 7.38 (1H, dd,
J=2.0, 8.6 Hz), 7.61 (1H, d, J=8.6 Hz), 8.11
(1H, d, J=2.0 Hz), 8.30 (1H, d, J=6.7 Hz),
8.38 (1H,d, J=6.7 Hz), 9.84 (1H, s), 12.3 (1H,
s) .
. | Form: Hydrochloride
14-2 | HOOC(CH3)sCO— Yield: 80 %, Yellow Powder
 FAB-MS (m/z): 405 (MH*)
NMR (DMSO-dg) & : 1.45 (2H, m), 1.61 (2H,
m), 1.74 (2H, m), 2.29 (2H, t, J=7 Hz), 2.68
(2H, t, J=7 Hz), 2.77 (3H, s), 3.18 (3H, s),
7.35 (1H, dd, J=2, 9 Hz), 7.59 (1H, d, J=9
Hz), 8.07 (1H, d, J=2 Hz), 8.31 (1H, d, J=7
Hz), 8.38 (1H, d, J=7 Hz), 9.85 (1H, s), 12.1
(1H, br), 12.3 (1H, s), 15.7 (1H, brs)
Form: Hydrochloride '

15-2 CI:Ha Yield: 73 %, Yellow Powder
HOOCCH,-C-CH,CO— | FAB-MS (m/z): 405 (MH*)
CHa NMR (DMSO-dg) § : 1.23 (6H, 5), 2.44 (2H,

s), 2.77 (2H, s), 2.82 (3H, s), 3.23 (3H, s),
7.37 (1H, dd, J=2.2, 8.7 Hz), 7.65 (1H, d,
J=8.7 Hz), 8.10 (1H, d, J=2.2 Hz), 8.37 (1H,
d, J=7 Hz), 8.41 (1H, d, J=7 Hz), 9.89 (1H, s),
12.3 (1H, s), 15.6 (1H, brs)
| Form: Hydrochloride
16-2. ?Hg Yield: 80 %, Yellow Powder
. +y -
| HOOGCH,CHaCCO— | FAB-MS (m/z): 405 (MH')
CH NMR (DMSO-dg) &: 1.37 (6H, s), 2.01 (2H,
3 brt, J=8.1 Hz), 2.40 (2H, brt, J=8.1 Hz), 2.81
(3H, s), 3.23 (3H, s), 7.33 (1H, dd, J=2.2, 8.6
Hz), 7.63 (1H, d, J=8.7 Hz), 8.06 (1H, d,
J=2.1 Hz), 8.35 (1H, d, J=7.0 Hz), 8.40 (1H,
d, J=7.0 Hz), 9.90 (1H, s}, 12.32 (1H, s)




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

-18 -

Form: Hydrochloride

17-2 | HOOCCH;0CH2CO— | Yield: 43 %, Yellow Powder

FAB-MS (m/z): 379 (MH*)

NMR (DMSO-dg) 8 : 2.84 (3H, s), 3.26 (3H,-
s), 4.29 (2H, s), 4.60 (2H, s), 7.45 (1H, dd,
J=2, 9 Hz), 7.67 (1H, d, J=9 Hz), 8.24 (1H, d,
J=2 Hz), 8.39 (1H, d, J=7 Hz), 8.43 (1H, d,
J=7 Hz), 9.93 (1H, s), 12.35 (1H, s), 12.8 (1H,
brs), 15.6 (1H, brs)

Form: Hydrochloride

18-2 | HOOC(CH2)3CO— Yield: 45 % (based on 9-hydroxyellipticine)
' Yellow Powder

FAB-MS (m/z): 377 (MH*)

NMR (DMSO-dg) &: 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 (318 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-dg) & : 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 (1H, d, J=6.0 Hz), 9.7 (1H, s), 11.5 (1H, brs)

(2) The above product (1.00 g) is added to dioxane (10 ml), and
thereto is added with stirﬁng 15 % hydrochloric acid-dioxane solution (5 mi)
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-



-18 - Form Hydrochloride 17-2 [err] Yield: 43 % Yell ow Powder FAB-NMS.
(m<z): 379 (MH) NWR (DVMSO-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 (44,- brs) Form Hydrochloride 18-2
[err] Yield: 45 % (based on 9-hydroxyel lipticine) Yell ow Powder
FAB-MS (mz): 377 (M+) NWR ( DVSO- d6) [err] 1.96 (2H, m, 2.44 (2H, t, J=7
~Hz), 2.73 (2H, t, J=7 Hz), 2.75 (3 '

ellipticine dlhydrochlonde 2851 mg) as yellow powder.

Yield: 91 %
FAB-MS (m/z): 334 (MH*)
NMR (D,0) 5: 1.88 (3H, s), 2.01. (3H, s), 2.99 (3H, s), 4.38 (2H, s), 6.57

(1H, d, J=8.8 Hz), 6.79 (1H, dd, J=2.0, 8.8 Hz), 7.02 (1H, d, J=2.0 Hz), 7.35 (1H,
d, J=6.8 Hz), 7.57 (1H, d, J=6.8 Hz), 8.44 (1H, 5) |

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
aré further treated in the same manner as in Example 19-(2) to'give the
compounds listed in Table 5. -



8.07 (1H, d,

3.16 (3H s), 7.35 (1H, dd, J=2, 8 Hz), 7.57 (1H d, J=8 Hz),
(1H, s), 12.2

J2Hz)‘830(1HdJ7Hz)836(1HdJ7Hz) 82
(1H, brs), 12.25 (1H, s), 15.6 (1H, brs) Exanple 19 (1)
N-(t-Butoxycarbonyl)sarcosine (918 ng) and 9-hydroxyelli pticine (918 rrg)
are treated in the same manner as in Exapggl-e 9-(1) to give 9-(Nt -

but oxycar bonyl - N- net hyl ) am noacet oxyel | i pticine (1.05 g) as yel | ow powder.
Yi el d: 69 % FAB-M5 (m z): 434 (M) NI\/R(DIVISOdG) [err]: 1.46 (9H, s),
2.79 (3H, s), 2.98 (3H n), 3.21 (3H, s), 4.32 (2H, m, 7.31 (1H, m, 7.60
(1H, m, 7.93 (1H, d, J= 0H£)§,QEQB&O9(1H m) 8.44 (1 H d, J=6.0 Hz), 9.7

(1H, S), 11 E { ’I H hr ) /’)\ Thn Aabhovao nrodiact / 1 .Dn n\ 1 S onlnlnnl j'n DII o-ah

L~ \l_} o AUV O "P UUUUUU
(10 m), and thereto is added wigh stirring 15 @ﬁgﬁydrochl ori ¢ aci d-di oxane
sol ution (5 il gyunder ice-cooling.

The reaction] solution is stirred at room
tenperature flor 3 hours, and thidr & 3 ket (700 m) The i nsol ubl
products are [cHbl e¢t ed byfiltratlon '

9- met hyl am ngacet o}y- .

D

H CH3
RCO- | Physical Properties
| Yield: 55 %, Yellow Powder
20-1 (|3H3 FAB-MS (m/z): 448 (MH*Y)
Boc—NH-G-C 00— NMR (DMSO-dg) & : 1.49 (9H, s), 1.53 (6H, s),
CHj 2.79 (8H, s), 3.20 (3H, s), 7.25 (1H, dd, J=2.2,

8.8 Hz), 7.58 (1H, d, J=8.8'Hz), 7.64 (1H, brs),
7.93 (1H, d, J=6 Hz), 8.01 (1H, d, J=2.2 Hz),
8.44 (1H, d, J=6 Hz), 9.70 (1H, s), 11.45 (1H, s)
- Yield: 66 %, Yellow Powder
21-1 CHs FAB-MS (m/z): 434 (MH*)
Boc=NH-CH-CO= | NMR (DMSO-dg) §: 1.46 (9H, s), 1.48 (3H, d),
2.80 (3H, s), 3.20 (3H, s), 4.32 (1H, m), 7.27
(1H, dd, J=2, 8 Hz), 7.58 (1H, d, J=8 Hz), 7.92
(1H, d, J=5.9 Hz), 8.04 (1H, d, J=2 Hz), 8.44
(1H, d, J=5.9 Hz), 9.70 (1H, s), 11.47 (1H, s)
Yield: 73 %, Yellow Powder
22-1 CHa=GH-CHs | FAB-MS (m/2): 462 (MH*)
Boc=NH-CH-CO~ | NMR (DMSO-dg) 5 : 1.07 (6H, d, J=6.8 Hz), 1.47
(9H, s), 2.26 (1H, m), 2.79 (3H, s), 3.19 (3H, s),
4.13 (1H, m), 6.64 (1H, brd), 7.26 (1H, dd,
J=2.0, 8.8 Hz), 7.59 (1H, d, J=8.8 Hz), 7.92 (1H,
brd), 7.99 (1H, d, J=2.0 Hz), 8.42 (1H, m), 9.69
(1H, s), 11.48 (1H,s)
Yield: 77 %, Yellow Powder
23-1 <S FAB-MS (m/z); 478 (MH*)
:Lc o— NMR (DMSO-dg) 5 : 1.49 (9H, s), 2.79 (3H, s),

3.21 (3H, s), 3.60 (2H, m), 4.52 (1H, d, J=9.0
Hz), 4.63 (1H, d, J=9.0 Hz), 4.99 (1H, m), 7.30.
(N-Boc-L-Thiopro-) (1H, dd, J=2,9 Hz), 7.61 (1H, d, J=9 Hz), 7.93

| (1H, d, J=6 Hz), 8.08 (1H, brs), 8.44 (1H, d, J=6
Hz), 9.70 (1H, s), 11.5 (1H, s) |

(N-Boc-L-Ala-)

(N-Boc-D-Val-)




- 19- ellipticine dihydrochloride (851 ng) as yell ow powder. Yield: 91 %
FAB-MS (M z): 334 (MH) NWR [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:ﬁ.8 Hz), 7.57 (1 H d, J=6.8 Hz),
8.44 (1 H, s) Exanples 20-29 The corresb% ding starting conpounds are
treated in the sane nmanner as in Exanple 19-(1) to give the conpounds
listed in Table 4, which are further treated in the sane manner as in

Exanpl e 19-(3yto grve the Tonpounds 11 STaavidlg- 16952 Pellow POWEer -

241 | 1-BU-00C-CH-CHaCH,CO- | FAB-MS (m/z): 548 (MH)
Boc—NH NMR (DMSO-dg) 3: 1.42 (9H, s), 1.44
(9H, s), 1.95 (1H, m), 2.11(1H, m), 2.7 -
(O'-t-Bu-N-Boc-8-L-Glu-) | 2.8 (2H, m), 2.79 (3H, s), 3.22 (3H, s),

. 4.00 (1H, m), 7.29 (1H, dd, J=2.0, 8.8
Hz), 7.57 (1H, d, J=8.8 Hz), 7.93 (1H, d,
J=6.4 Hz), 8.12 (1H, d, J=2.0 Hz), 8.44
(1H, d, J=6.4 Hz), 9.70 (1H, s), 11.46

(1H, s)
Yield: 72 %, Yellow Powder
25-1 | C2Hs00C-CH-CH2CO- | FAB-MS (m/z): 506 (MH*)
Boc—=NH NMR (DMSO-dg) §: 1.24 (3H, 1, J=7.1
, Hz), 1.43 (9H, s), 2.79 (3H, s), 2.99 (1H,
(Lisomen) dd, J=8.0, 16.2 Hz), 3.15 (1H, 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 (1H, dd,
J=2.2, 8.6 Hz), 7.53 (1H, brs), 7.58 (iH,
d, J=8.6 Hz), 7.94 (1H, d, J=6.0 Hz),
8.11 (1H, d, J=2.2 Hz), 8.44 (1H, d,
J=6.0 Hz), 9.7 (1H, s), 11.5 (1H, NH)
Yield: 70 %, Yellow Powder
26-1 | CH30(CH3)20C0-CH-CH,CO- FAB-MS (m/z): 536 (MH*)
- Boc- NH NMR (DMSO-dg) §: 1.43 (9H, s), 2.80
o° . (3H, s), 3.00 (1H, 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 (1H, m), 7.30 (1H, dd, J=2.2,
8.6 Hz), 7.56 (1H, brs), 7.57 (1H, d,
J=8.6 Hz), 7.93 (1H, d, J=6.0 Hz), 8.12
(1H, d, J=2.2 Hz), 8.44 (1H, d, J=6.0
Hz), 9.70 (1H, s), 11.47 (1H, NH)
Yield: 18 %, Yellow Powder

27-1 CHa FAB-MS (m/z): 505 (MH*)
Boc~NH-C—CONHCH,CO- | NMR (DMSO-dg) 8: 1.37, 1.38 (15 H,
CHgs . each s), 2.80 (3H, s), 3.22 (3H, s), 4.15

(2H, d, J=5.8 Hz), 6.93 (1H, brs), 7.29
(1H, dd, J=2.2, 8.6 Hz), 7.58 (1H, d,
J=8.6 Hz), 7.94 (1H, 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)




Table 4 0

OH3 © -21- Yield: 59 % Yellow Powder 24-1

[err] FAB-M5S (mz): 548 (M#) Boc- NH
[err]:1.42 (9H, s),

2.8 (2H m,

J=2.0, 8.8 Hz),

d, J=2.0 Hz),

8. 44

NVR ( DMBO- d6)

1.44 (9H,'s), 1.95 (1 H, n), 2.11 (1 H, n), 2.7 - [err]
2.79 (3H, s), 3.22 (3H, s), 4.00 (1 H m, 7.29 (1 H, dd,

7.57 (1 H d, J=8.8 HzZ), 7.
29-(1H s), 11.46 (1 H s) Yield:

(1 H d, J=6.4 Hz), O

72 % Yell ow Powder 25-1 - [err]

93 (1 H d, J=6.4 Hz), 8.12 (1H,
FAB-MS (m z): 506 (MH+)

28-1

Boc-NHCH,CHa-CONHGHCO-

CH3“CH"CH3

(L-isomer)

Yield: 67 %, Yellow Powder

FAB-MS (m/z): 533 (MH*)

NMR (DMSO-dg) 6 : 1.07 (3H, d, J=6.8
Hz), 1.08 (38H, d, J=6.8 Hz), 1.37 (9H, s),
2.31 (1H, m), 2.43 (2H, m), 2.79 (3H, s),
3.19 (2H, m), 3.22 (3H, s), 4.47 (1H, m),
6.76 (1H, m), 7.27 (1H, dd, J=2.2, 8.7
Hz), 7.58 (1H, d, J=8.7 Hz), 7.93 (1H, d,
J=6.0 Hz), 8.02 (1H, d, J=2.2 Hz), 8.42
(2H, m), 9.70 (1H, s), 11.5 (1H, NH)

29-1

t-Bu-00G(CHz)4CO—

Yield: 62 %

Yellow Powder

FAB-MS (m/z): 447 (MH*)

NMR (DMSO-dg) §: 1.43 (9H, s), 1.68
(4H, m), 2.29 (2H, t, J=7 Hz), 2.67 (2H, {,
J=7 Hz), 2.79 (3H, s), 3.22 (3H, s), 7.28
(1H, dd, J=2, 9 Hz), 7.56 (1H, d, J=9
Hz), 7.93 (1H, d, J=6 Hz), 8.09 (1H, d,
J=2 Hz), 8.44 (1H, d, J=6 Hz), 9.70 (1H,
s), 11.43 (1H, s)

Boc: t-Butoxycarbonyl group
t-Bu: t-Butyl group




Boc-, NH _ NVR (DVBO-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
(IH, 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) Yeld: 70 % Yellow Powder 26-1
[err] FAB-M5 (mz): 536 (MH) NWR ( 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, n), 4.58 (1 H, n), 7I2Ble(d H, dd, J=2.2, 8.6 Hz), 7.56 (1 H,
d,

brs), 7.57 (1H =8 6 H7) 703 (1H d_J=60Q Hz), 812 (1 H d, J=2.2
Hz), 8.44 (1 H d, §=6.0 "
. I M
Ex. R-C—0
I
' N
H
RCO- Physical Properties
Form: Dihydrochloride
20-2 (l3H3 Yield: 98 %, Yellow Powder
' NH5-C-CO— FAB-MS (m/z): 349 (MH)
(';Hs NMR (D,0) &: 1.89 (6H, s), 1.96 (3H, s), 2.07 (3H,

s), 6.63 (1H, d, J=8.8 Hz), 6.80 (1H, dd, J=2.0, 8.8
Hz), 6.98 (1H, d, J=2.0 Hz), 7.43 (1H, d, J=6.8 Hz),
-7.65 (1H, d, J=6.8 Hz), 8.54 (1H, s)

Form: Dihydrochloride

21-2 (l;Hs Yield: 53 %, Yellow Powder

NH2-CH-CO— FAB-MS (m/z): 334 (MH*)

NMR (DMSO-dg) 6: 1.69 (3H, d, J=6.8 Hz), 2.86
(L-Ala-) (3H, s), 3.28 (3H, s), 4.44 (1H, m), 7.47 (1H, brd),
7.72 (1H, brd), 8.30 (1H, brs), 8.45 (2H, m), 8.86
(3H, brs), 9.94 (1H, s), 12.41 (1H, s)

{ Form: Dihydrochloride

22-2 CH3—9H—CH3 Yield: 43 %, Yellow Powder

" NH,—CH—-C O— | FAB-MS (m/z): 362 (MH*)

NMR (DMSO-dg) 6: 1.19 (3H, d, J=7 Hz), 1.21 (3H,
(D-Vval) d, J=7 Hz), 2.44 (1H, m), 2.82 (3H, 5), 3.22 (3H, s),
4.18 (1H, d, J=5.4 Hz), 7.44 (1H, dd, J=2.0, 8.8 Hz),
7.67 (1H, d, J=8.8 Hz), 8.24 (1H, d, J=2.0 Hz}, 8.34
(1H, d, J=6.8 Hz), 8.42 (1H, d, J=6.8 Hz), 9.04 (3H,
brs), .90 (1H, s), 12.43 (1H, s), 15.5 (1H,brs)
Form: Dihydrochloride .

23-2 5 Yield: 87 %, Yellow Powder

% j_ FAB-MS (m/z): 378 (MH*)
Co- NMR (D,0) & : 1.82 (3H, s), 1.90 (3H, s}, 3.68 (2H,

H m), 4.57 (1H, d, J=10.3 Hz), 4.64 (1H, d, J=10.3
_ Hz), 5.15 (1H, t, J=6.4 Hz), 6.50 (1H, d, J=8.8 Hz),
(L-Thiopro-) '|.6.72 (1H, brd, J=8.8 Hz), 6.85 (1H, brs), 7.29 (1H,

d, J=6.8 Hz), 7.54 (1H, d, J=6.8 Hz), 8.38 (1H, s)




Hz), 9. 70 (1 H s), 11.47 (1 H NH Yield: 18 % Yellow Powder 27-1
[ert] FAB-M5 (mz): 505 (M) [err] NVR - :
.37,1.38 (15 H, each s), 2.80 (3H, s), 3.22 (3H, s), 4.15.

(DMSO-d6) [err]:1.37

(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 % Yell ow Powder 28-1 [err] . FAB-M5 (mz): 533 (MH) NWR
(DI\/SO 6) [err] 1.07 (3H, d, J=6.8 [err] Hz), 1.08 (3H, d, J=6.8
Hz), 1.37 (9r—s) Form: Dihydrochloride

Yield: 69 %, Yellow Powder
. FAB-MS (m/z): 392 (MH*)
NH, 'NMR (DMSO-dg) 8 : 2.28 (2H, m), 2.81
(5-L-Glu-) (3H, s), 2.95 (2H, m), 3.21 (3H, s), 4.18
. (1H, m), 7.40 (1H, 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 (1H, d, J=6.9
Hz), 8.7 (3H, brs), 9.9 (1H, s), 12.4 (1H, s)
Form: Dihydrochloride
25-2 | CaH500C-CH-CH2CO- Yield: 93 %, Yellow Powder

' rll H | FAB-MS (m/z): 406 (MH*)

2 NMR (D,0) & : 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 (1H, t, J=5.4 Hz),
6.68 (1H, 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 (1H, d, J=6.8 Hz), 8.54
(1H, s)

. Form: Dihydrochloride
26-2 CH30(CH2)2OCO-CI3H-CH200- Yield: 88 %, Yellow Powder

24-2 HOOC-(I3H-CH2CHQCO-

NH, FAB-MS (m/z): 436 (MH*)
_ NMR (D,0) 5: 1.96 (3H, 5), 2.12 (3H, 5),
(L-isomen) 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 (1H, dd, J=2.1, 8.7 Hz),
7.06 (1H, brs), 7.44 (1H, d, J=6.9 Hz),
7.65 (1H, d, J=6.9 Hz), 8.58 (1H, s)
Form: Dihydrochloride

27-2. C|H3 Yield: 93 %, Yellow Powder
NHp,—C —CONHCH,CO- | FAB-MS (m/z): 405 (MH?)
CHa NMR (D,0) &: 1.77 (6H, s), 1.95 (3H, s),

2,08 (3H, s), 4.40 (2H, s), 6.64 (1H, d, J=8
Hz), 6.82 (1H, dd, J=2, 8 Hz), 7.06 (1H, d,
J=2 Hz), 7.43 (1H, d, J=6.8 Hz), 7.63 (1H,
d, J=6.8 Hz), 8.52 (1H,s) :




(L-isoner) . 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] ’
Yel | ow Powder FAB-M5 (m z): 447 (NH+) NVR,EDVSO-d6) [err]: 1.43 (9H, s),
1.68 (4H, m, 2.29 (2H, t, J=7 Hz), 2.67 H 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: {- But oxycar bonyl group|tFdsmh: Dihdiochicsideup
28-2 | NHyCH;CH,CONH-CH-CO- | Yield: 93 %, Yellow Powder

CHS_};H_CHS FAB-MS (mvz): 433 (MH*)

NMR (D,0) 6 :1.17 (6H, d, J=6.8 Hz),

(L-isomer) 1.94 (3H, s), 1.99 (3H, s), 2.43 (1H, m),
2.94 (2H, m), 3.41 (2H, m), 4.56 (1H, d,
J=5.9 Hz), 6.61 (1H, d, J=8 Hz), 6.70 (1H,
d, J=8 Hz), 6.74 (1H, s), 7.43 (1H, d, J=6.8
Hz), 7.65 (1H, d, J=6.8 Hz), 8.54 (1H, s)

. - Form: Hydrochloride
29-2 HOOC(CH?)4C°_ Yield: 84 %, Yellow Powder

FAB-MS (m/z): 391 (MH*)

NMR (DMSO-dg) &: 1.71 (4H, m), 2.34
(2H, t, J=7 Hz), 2.70 (1H, t, J=7 Hz), 2.79

- (8H, s), 3.20 (3H, s), 7.36 (1H, dd, J=2, 9

- Hz), 7.61 (1H, d, J=9 Hz), 8.10 (1H, d, J=2
Hz), 8.33 (1H, d, J=7 Hz), 8.39 (1H, d, J=7
Hz), 9.87 (1H, s), 12.0 (1H, br), 12.29 (1H,
s), 15.6 (1H, brs) :

Example 30
(1) N-Benzyloxycarbonyl-L-aspartic acid o-benzyl ester (1.72 g) and

9—hydroxyellipti6ine hydrochloride (1.20 g) are treated in the same manner as
in Example 19-(1) to give 9-(O1-benzyl-N-benzyloxycarbonyl-B-L-aspartyloxy) -
ellipticine (1.40 g) as yellow powder.

Yield: 58 % |

FAB-MS (m/z): 602 (MH*)

NMR (DMSO-dg) 8 : 2.79 (3H, s), 3.19 (5H, s+m), 4.73 (1H, m), 5.10 (2H,
s), 5.22 (2H, s), 7.21 (1H, dd, J=2, 8.8 Hz), 7.4 (10H, m), 7.55 (1H, d, J=8.8 Hz),
7.93 (1H, d, J=6.4 Hz), 8.09 (1H, d, J=2 Hz), 8.1 (1H, brd), 8.44 (1H, d, J=6.4
Hz), 9.69 (1H, s), 11.47 (1H, s)

(2) The above product (1.19 g) is added to a mixture'of 50 %

aqueous methanol (40 mif) 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



- 23 - Table 5 -24 - Form Dihydrochloride 24-2 [err] Yi el d:
69 % Yel'l ow Powder FAB-MS (miz): 392 (M+) NVR (DVSO-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), 8.1 (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 Di hydrochl oride 25-2 [err] “Yield: 93 % Yell ow Powder

filtrate is concentrated under reduced pressure. To the residue is added a
-mixture of acetone-ethanol (10 : 1), and the mixturé is stirred. The precipitated
powder is collected by filtration, and dried to give 9-(B-L-aspartyloxy)ellipticine
dihydrochloride (0.83 g) as yellow powder.

Yield: 92% |

FAB-MS (mvz): 378 (MH*)

NMR (D,0) &: 1.58 (6H, brs), 3.19'(1 H, dd, J=5.9, 18.1 Hz), 3.31 (1H, dd,

J=5.9, 18.1 Hz), 4.36 (1H, t-like, J=5.9 Hz), 6.22 (1H, m), 6.48 (1H, m) 6.54 (1H,
s), 7.08 (1H, d, J=7 Hz), 7.31 (1H, 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 conibounds 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.



FAB-MS (mz): 406 (M+) NWR [err] : 1.40 (3H, t, J= 1.94 (L-isoner)
(3H; s), *2.05 (3H, s), 3.51 (2H, m, 4.46 (2H, q, J=7 .
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
D hydrochl oride 26-2 [err] 27 - Yield: 88 % Yellow
Powder NH2 FAB-M5 (m z): 436 (M—|+) NVR [err] : 1.96 (3H, s), 2.12
(3H, s), (L-isormer) 3.47 (3H, s), 3.54 (2H, m, 3.85 (2H, m, 4.57 (2H,
m, 4.77 (1H, n),671(1HdJ87Hz) 6.84 (1 H, dd,J21,87Hz),
7.06 (1H brs), 7.44 ( d_jbiﬁ_@ Hz) , 7 65 (1 H d, J=6.9 Hz), 8.58 (1
rochl o ’7

H s) Form [DHayero ¥iebeh—93 94

Yel | ow Powder O
Ex. R—C—0
¢ 0

7 He),
=7 Hz), 4.72 (1 H, t,
=2.0

rlrla
LA I~ § \Jllu

RCO- - Physical Properties
Yield: 51 %, Yellow Powder
Z-NH i NMR (DMSO-ds) 5:2.0-22 (1H, m), 2.2 -

, 2.4 (1H, m), 2.64 (2H, t, J=7 Hz), 2.80 (3H,
(L-isomer) s), 3.21 (3H, s), 4.4-4.5 (1H, m), 5.13, 5.14
(4H, each s), 7.2-7.4-(11H, m), 7.58 (1H,
d, J=8.6 Hz), 7.94 (1H, d, J=6.3 Hz), 8.0 -
8.1 (2H, m), 8.44 (iH, d, J_63Hz) 9.70
(1H, s), 11.48 (1H, s) .

Yield: 37 %, Yellow Powder

32-1 | NH,COCH,CH, -(I:H—CO'—- FAB-MS (m/z): 525 (MH*)

Z—NH NMR (DMSO-dg) §:2.0-2.4 (4H, m), 2.84
. (8H, s), 8.25 (3H, s), 3.30 (2H, br), 4.40
(L-isomer) (1H, m), 5.13 (2H, s), 7.3-7.4 (6H, m), 7.66

(1H, d, J=8.8 Hz), 8.04 (1H, d, J=7.3 Hz),
8.11 (1H, d, J=2.2 Hz), 8.24 (1H, d, J=6.6
Hz), 8.44 (1H, d, J=6.6 Hz), 9.86 (1H, s),

12.09 (1H, s)
Yield: 46 %
33-1 BZ'-OOCCIH_CHzCO- Yellow Powder
Z—N—CHj . FAB-MS (m/Z): 616 (MH+)

NMR (DMSO-dg) & : 2.80 (3H, s), 3.00

(8H, s), 3.19 (3H, s), 3.25 (1H, m), 3.37
(1H, m), 5.11 (1H, m), 5.16 (2H, s), 5.22
(2H, s), 7.19 (1H, dd, J=2.0, 8.5 Hz), 7.23 -
7.42 (10H, m), 7.54 (1H, d, J=8.5 Hz),

7.93 (1H, d, J=6 Hz), 8.07 (1H, d, J=2 Hz),
8.44 (1H, d, J=6 Hz), 9.69 (1H, s), 11.47
(1H, s)

(L-isomer)

Bzl: Benzyl group
Z: Benzyloxycarbonyl group




[err] FAB-MS (mz): 405 (M+) CH3 NVR [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 Di hydrochl oride
28-2 [err] ' Yield: 93 % -Yel |l ow Powder |

FAB-M5S (m(z): 433 (M) NWR [err] : 1.17286H d, J=6.8 Hz), (L-isoner) o
1.94 (3H, s), 1.99 (3H, s), 2.43 (1 H m, 2.94 (2H, m, 3.41 (2H, nm, 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), 7Ta6b5le(71 H d, J=6.8 Hz), 8.54 (1 H, s)

Ex.

l(? CHgj _
. R-C—0O SN
No. O O ) . dihydrochloride
' CH3

RCO- ' Physical Properties

_ Yield: 80 %, Yellow Powder
31-2 | HOOCCH,CH,GHCO- | FAB-MS (m/z): 392 (MH*)
| NMR (D,0) 5: 1.81 (3H, s), 1.86 (3H, s), 2.45
(2H, m), 2.78 (2H, t-like), 4.51 (1H, t, J=6.8 Hz),
(3-L-Glu-) 6.47 (1H, d, J=8.8 Hz), 6.69 (1H, d-like, J=8.8
Hz), 6.77 (1H, s-like), 7.26 (1H, d, J=6.8 Hz),
7.53 (1H, d, J=6.8 Hz), 8.37 (1H, s)
Yield: 49 %, Yellow Powder
FAB-MS (m/z): 391 (MH*)
NH; NMR (D,0) &:1.95 (3H, 5), 2.06 (3H, s), 2.4 -
{L-Gin-) 2.8 (4H, m), 4.56 (1H, t-like), 6.63 (1H, d, J=8.8
| Hz), 6.81 (1H, dd, J=2, 8.8 Hz), 6.99 (1H, s -
like), 7.42 (1H, d, J=7 Hz), 7.64 (1H, d, J=7
Hz), 8.53 (1H, s)
Yield: 62 %, Orange Powder
FAB-MS (m/z): 392 (MH*)

NH-CHs NMR (D,0) 8: 2.33 (3H, s), 2.87 (3H, s), 3.25
(L-isomer) (1H, d, J=5.4 Hz), 3.28 (1H, d, J=5.4 Hz), 3.36
(3H, s), 4.10 (1H, t, J=5.4 Hz), 6.26 (1H, d,
J=7.5Hz), 6.51 (1H, d, J=7.5 Hz), 6.61 (1H, s),
7.07 (1H, d, J=6.1 Hz), 7.35 (1H, d, J=6.1 Hz),
8.12 (1H, s)

NH2

- NH2CO Hz2CHCO-
gop | NH20OCHCHA

33-2 HOOCCiHCHzc.‘vO-




Form Hydrochl oride 29-2 [err] Yield: 84 %
Yel | ow Powder FAB-MS (nfz): 391 (M—|+) NVR (DVSO-d6) [err]: 1.71 (4H, m,
2.34 (2H, t, J=7 Hz), 270(1H 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),
(1H,d,J=7Hz),'39(1HdJ7Hz)987(1Hs) 120(1H br),
12.29 (1 H s), 15.6 (1H, brs) Exan@fe 30 (1)

N-Benzyl oxycar bonyl - L- aspartic acid [err]-benzyl ester (1.72 g) and

9- hydroxyel | i pticine hydrochloride (1.20 g) are treated in the sanme nanner

as in Example 19-(1) | XE
9-([err]-benzyl - l\l—bengﬁ?&%onyl [err]-L-aspartyl oxy) - eI l'ipticine
(1.40 g) as yel |l ow poygerro f hﬂitﬁylfom@%n% 'fé‘@'rﬁ@aféﬁaa?%cli_l @%&r@%}fé{l%

(DVMSO-d6) [err]: 2.79 (3H, s),
5.22 (2H, s), hydaxhidride (1d49 g)—ﬁr,ett@l&n}ﬁe)(,sm gl B enayloxycarbolylH.- adpathB 8

Hz) ,

8.33 "

acid B-benzyl ester (2.14 g), 1-hydroxybenzotriazole (338 mg) and 1-eihyl-3—(3 -
dimethylaminopropy!)-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 powde'r is collected by ﬁltration, and
_driéd to give 9-(04-benzyl-N—benZyloxycarbonyi-o:-L-aspartyloxy)eﬂipticine
hydrochloride (1.90 g) as yellow powder. |

Yield: 60 %

FAB-MS (mv/z): 602 (MH*)

NMR (DMSO-dg) & : 2.84 (3H, s), 3.04 (1H, dd, J=8.0, 16.5 Hz), 3.20 (1H,
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-{«-L-aspartyloxy)ellipticine dihydrochloride (748 mg)
as yellow powder. |

Yield: 71%

FAB-MS (m/z): 378 (MH?)

NMR (D50} & : 1.69 (6H, brs), 3.1-3.3 (2H, m), 4.65 (1H, t, J=4.4 Hz), 6.30

(1H, d, J=8 Hz), 6.50 (1H, d, J=8 Hz), 6.53 (1H, s), 7.15 (1H, d, J=7 Hz), 7.43
(1H, d, J=7 Hz), 8.21 (1H, s)



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 net hanol (40 nl) and conc.
hydrochloric acid (0.4 m), and the mxture is subjected to catalytic

hydr ogenati on using 10 % pal | adi um car b? §.(0.6 g) under atnospheric
pressure. The catalyst is renoved by filtration, and the -26 - filtrate
is concentrated under reduced pressure. To the residue is added a m xture
of acetone-ethanol (10: 1), and the m xture is stirred. The precipitated
powder is collected tgxdmples&85-8%, and dried to give

9-([err]-L-aspartyl o%r%eel | iptici ne d| hydr ochl ori de (0. 83 g as yel |l ow
powder. Yield: 92 ¢ fesRORdING Stering sempoynds a F@rfﬂ' ated in 8% §&We brs)

8 naferys %ﬁE%afﬁéPe’?ﬁf’f%@% fipo rﬁff?ure)d%fis%filﬁégf)e% %aé%(m

d, J=7 kz), @ar8lutAetredtedlin ttte 88mekhianidr as in Example 34-(2) to give the
“compounds listed in Table .



Exanpl es 31-33 The correspondi ng starting conpounds are treated in the sane
manner as$ in Exanple 30-(1) to give the conpounds listed in Tablée 6, which
are further treated in the same nmanner as in Exanple 30-(2 to give the

conpounds listed in Table 7.  -27 - Tagl1e 6 -28 - Table 7 - 29 -
Table 8
0
Ex. I '
N R-C—0
o. .
0 O R hydrochloride
RCO- Physical Properties
Yield: 70 %, Yellow Powder
35-1 | NHaCOCH~CH=CO— | FAB-MS (m/z): 477 (MH*)
Boc—NH NMR (DMSO-dg) & : 1.49 (9H, s), 2.82 (3H,
(L-isomer) s), 317 (2H, m), 3.23 (3H, s), 3.35 (2H, br),
4.73 (1H, m), 7.37 (1H, dd, J=2.0, 8.6 Hz),

7.68 (1H, d, J=8.6 Hz), 8.09 (1H, d, J=7.9
Hz), 8.12 (1H, d, J=2.0 Hz), 8.35 (1H, d,
J=6.9 Hz), 8.43 (1H, d, J=6.9 Hz), 9.91 (1H,
s), 123 (1H, s)

Yield: 38 %, Yellow Powder

36-1 | CHgNHCO-CH-CH,CO- | FAB-MS (m/z): 525 (MH*)

Boc—NH " | NMR (DMSO-dg)  : 2.66 (3H, d, J=4.4 Hz),
) 2.7-2.8 (2H, m), 2.83 (3H, 5), 3.23 (3H, 5),
(L-isomer) 4.78 (1H, m), 5.13 (2H, s), 7.36 (6H, m),

.7.66 (1H, d, J=8.4 Hz), 7.8 (1H, brm), 7.96
(1H, d, J=8 Hz), 8.11 (1H, brs), 8.36 (1H, d,
J=7.0 Hz), 8.43 (1H, d, J=7.0 Hz), 9.92 (1H,
s), 12.3 (1H, s), 15.5 (1H, br)
Yield: 65 %, Yellow Powder

87-1 | Z-NH(CHp)s ~CH-CO- FAB-MS (m/z): 659 (MH*)
' Z-NH NMR (DMSO-dg) & : 1.51 (4H, m), 1.90 (2H,
Lisomen) m), 2.86 (3H, s), 3.06 (2H, m), 3.26 (3H, s),
4.36 (1H, m), 5.02 (2H, s), 5.13 (2H, s), 7.3 -

7.4 (12H, m), 7.69 (1H, d, J=8.7 Hz), 8.12
(1H, d, J=2 Hz), 8.37 (1H, d, J=7.0 Hz), 8.44
(1H, d, J=7.0 Hz), 9.94 (1H, s), 12.3 (1H, s)

Boc: t-Butoxycarbonyl group

Z:  Benzyloxycarbonyl group



Exanple 34 (1) To dinethylformam de (60 m) are added 9-hydroxyellipticine
hydrochl oride (1.49 g), triethylamne (510 ng),

N- benzyl oxycar bonyl -L-aspartic acid [err]-benzyl ester (2.14 g),

1- hydr oxybenzotri azol e (338 ng) and 1-ethyl-3-(3 -

di met hyl am nopr opyl ) - car bodi i m de hydrocgg?ride (1.92 g). The mxture is
stirred at roomtenperature overnight, damftoncentrated under reduced
pressure. To the residue i's added 0.1 % aqueous hydrochloric acid sol ution,
and the mxture is stirred. The precipitated powder is collected by
filtration, washed with water, Tapg@ giri ed. The dried powder is dissolved in
a mxture of chloroformnethanol (I 1), and thereto is added active

and to fthe residue [ s added i gopropyl ether. He preci pitated powder is
col | ected by = Il on, aR+art@d [
9-(O[err]-bengz benzyl oxycar bon
hydr ochl or i de }qf.'go , k.60 % FAB-MB (i z): 602
(MH+) NMR (DMBO-d6)| [err]: 2.84 (3H ).§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)GH#.87 (1H, m, 5.14 (2H, s),
5.19 (2H, s),} 7.3-4.4 (11H, n), 7.66-(1H, d, J=8.5 Hz), 8.13 (1H, d, J=2

carbon, and fllterj:j. The filgrate is concenyrated under reduced pressure,

Hz), 8.20 (1H, d, Jd=8.0 Hz) .
RCO- ‘Physical Properties

Form: Dihydrochloride

35-2 NHzcocHz'?H—CO— Yield: 82 %, Yellow Powder
' NH, FAB-MS (m/z):- 377 (MH*)
NMR (D,0) & : 1.82 (3H, 5), 1.86 (3H, s)
(LAsn) ) 3.48(1H, dd, J=5.9, 18 Hz), 3.61 (1H, dd,

=5.9, 18 Hz), 4.92 (1H, t, J=5.9 Hz), 6.48
(1H, d, J=9 Hz), 6.74 (1H, d, J=9 Hz), 6.85
(1H, s), 7.28 (1H, d, J=7 Hz), 7.55 (1H, d,
J=7 Hz), 8.37 (1H, s)

, Form: Dihydrochloride
36-2 CH3NHCO—(13H-CH200— Yield: 44 %, Yellow Powder

NHp FAB-MS (m/z): 391 (MH*)

" (L-isomer) NMR (D50) :1.89 (3H, s), 1.96 (3H, s),

2.89 (3H, s), 3.1-3.5 (2H, m), 4.74 (1H, t -
like, J=4 Hz), 6.56 (1H, d, J=8.3 Hz), 6.71
(1H, d, J=8.3 Hz), 6.82 (1H, s), 7.35 (1H, d,
J=6 Hz), 7.59 (1H, d, J=6 Hz), 8.44 (1H, s)
o Form: Trihydrochloride
37-2 | NHz(CHa)s -?H-CO— Yield: 77 %, Yellow Powder
NH» FAB-MS (m/z): 391 (MH*)
: NMR (D,0) & : 1.8-2.4 (6H, m), 2.07 (3H, s),
(L-Lys) 2.26 (3H, s), 3.26 (2H, t-like), 4.64 (1H, dd -

like), 6.83 (1H, d, J=8.8 Hz), 7.01 (1H, dd,

J=2.0, 8.8 Hz), 7.28 (1H, d, J=2.0 Hz), 7.53
(1H, d, J=7 Hz), 7.73 (1H, d, J=7 Hz), 8.66

(1H, s)




8.37 (1H, d, J=7 Hz), 8.43 (1H d, J=7 Hz), 9.92 (1H s), 12.3 (1H s) (2)
The *abové product (1.50 g) is treated in the sane manner as in Exanple
30-(2) to give 9-([err]-L-aspartyloxy)ellipticine dihydrochloride (748 ng)
as yel |l ow powder. Yield: 71 % FAB-M5 (mz): 378 (MH#) NWR [err] : 1.69
(6H, brs), 3.1-3.3 (2H, m, 4.65 (1H t,39=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 - Exanples 35-37 The correspondi ng starting
conmpounds are treated in the same manner as in Exanple 34-(1) to give the
conpounds |isted in Tabkamgle 3%i ch are further 'treated in the same manner

as in Exanple 34-(2) to give the conpounds listed in Tab
(1) N-(t-Butoxycarbonyl)-D-aspartic acid a-t-butyl ester (417 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-01-t—butyl-B-D-aspartyloxy) -
ellipticine (4.28 g) és yellow powder.

Yield: 66.8%

FAB-MS (m/z): 534 (MH*)

'NMR (DMSO-dg) 8 : 1.43 (9H, s), 1.45 (9H, s) 2.80 (3H s), 2.95 (1H, 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 (1H, d, J=9 Hz), 7.98 (1H, d, J=6 Hz), 8.1 1 (1H, d, J=2.2 Hz), 8.44
(1H, d, J=6 Hz), 9.07 (1H, s), 11.47 (1H,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 sr_n_all amount of water, and the mixture is purified by column
chromatégraphy packed with fon—e'xcharige 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-(B -

D-aspartyloxy)ellipticine hydrochloride (995 mg) as yellow powder.
Yield: 75.6 %

FAB-MS (m/z): 378 (MHY)
NMR (D,0) &: 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.(1H, 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) ' |



-31 - Table 8 Hasﬁg@ |§be88 (1) N-(t-But oxycar bony
acid [err]-t- butyl and 9- hydroxyel |'i pt |‘mﬂ m gm‘j
(3.59 g) are treate mm‘n mln rranner as in Exanple
9- (N:-t - but oxycar bon [err] D-aspartyl oxy) - i pt i ci ne
(4.28 g) as yell ow powder. Yi eId §4% FAB-M5 (1 z): 534 (MH) NWR
[err] :1.43 (9H, s), 1.45 (9H, s), 2.80 3H, s), 2.95 (1 H m,

. ELLIPTICINE DERIVATIVE AND PROCESS FOR PREPARING THE SAME

WHAT IS CLAIMED IS:

1. An ellipticine derivative of the formula [I}:

RCO.
S O "

wherein R is a substituted lower alkyl group, a subs’ntuted or unsubstituted
lower alkoxy group or a heteromonocyclic group,
'or a pharmaceutically acceptéble salt thereof.

2. The compound according to claim 1, wherein Ris a Iower'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 gré'up and a protecte'd'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 carboxyl group, a substituted or unsubsﬁtuted lower alkoxy -
carbonyl group, a protected or unprotected aminocarbonyl group, a protected
or unproteciad amino group, a protected or unprotected amino-substituted
lower alkanoylamino group and a protected or unprotected hydroxy group; or a
heteromonocyclic group having 1 to 3 heteroatoms selected from nitrogen atom
and sulfur atom.
| 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 protected or unprotected carboxyl -
substituted lower alkoxy group, a protected or unprotected carbokyl group, a
lower alkoxycarbonyl group, a lower all;oxy-substituted lower alkoxycarbonyl



3.10 (1H, n), 3.23 (3H s), 4.42 (1H ), 7.29 (1H dd, J=2.2, 9 Hz), 7.43
(1H° d, 3=8 Hz), 7.58 (1 H, d, J=9 Hz), 7.93 (1 H, &, J=6Hz), 8.11-(1 H,

d, J=2.2 Hz), 8.44 (1 H d, J=6 Hz), 9.07 (1 H, s),. ) The
above product. (1.70 g) is added to nethylene chlorid l 1 ereto
I's added with stirring trifluoroacetic gcid (40 m). c s Sestirred

at roomtenperature for 6 hours, and cottentrated. The residue is dissolved
in a small anount of water, and the m-xture is purified by collum
chromat ogr aphy packed wi th ion-exchange resin; IRA-68 (Cl- type, Organo

Cor T o At T BRGSO,

concentrat ed pressure. T% € residue 1s a

t he preci pi t gtoeg, pqudtacted oc einpeateetddaminocarbanybgrouppa pedteckadiodri ed to
give 9-([err] - D aspartyloxy)ellipticine hydrochloride (995 nmg) as yell ow
powder . Yi el @Aprotegied a%'ﬁ%@ﬂ/éﬁ( APzgtectedgor Gipproteciad ft@mq-sut_a_s_tgq?ng!n,weg) ,

4 15 (1r aueidndyighhid gt Ang dprotfcily,0f mortgBil Hijory bl & joWery 19
6.68 (1H, - brgkoxy glcu; Howbr alkéxyBsiistitutéd ¥wed blkody groeh; BhibiZolyl §rdudh;(1H,
°) isothiazolyl group; or thiazolidinyl group.
4. 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
alkbxy-subs_tituted 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 alkoxy -
carbonyl group, aminocarbonyl group, a lower alkylafninocarbonyl group,
‘amino_group, a lower alkylarhino group, formylamino group, an amino -
substituted lower alkanoylamino group and hydroxy group; a lower alkbxy
group; a loWer alkoxy-substituted lower alkbxy gro'up; or thiazolidinyl group.

5. The compound according to claim 1, wherein R is a lower alkyl
groUp which is subétituted by a protected or unprotected carboxyl group or the
group of the forr'r_lula [: |

Q
R-C— (1]
of the formula [I] is a protected or unprotected amino acid residue.
6. The compound éccording to claim 1, wherein R is a lower alkyl
. group which is substituted by a protected or unprotected carboxy! group.

7. The compound according to claim 1, wherein R is a lower alkyl

group substituted by carboxyl group.
~ 8. 9-(4-Carboxylbutyryloxy)ellipticine or a pharmaceutically
acceptable salt thereof.

~ 9. A pharmaceutical composition comprising an effective amount of

the compound claimed in claim 1 and pharmaceutically acceptable carrier,
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diluent or disintegrant. -



WHAT IS CLAIMED IS: 1. An ellipticine derivative of the formula [I]: O
CH3»[erry wherein Ris a l[ower alkyl group substituted by 1 to 3 groups

sel ected from a subdSheatiHesBearRaplagdbst i t ut ed | ower al koxy group, a
protected or unprot 1l group, a substiteh‘ “m“ uﬁﬂMuted
| ower al koxycar bonyl ec'ted3 r unprot e} n gl | .group,
~a protected or unprotected am no group,“a protected or unprotected

am no-substituted | ower al kanoyl am no group and ‘a protected or unprotected
hydr oxy group; a | ower al koxy group - which may optionally be substituted by
1 to 3 groups selecteg. f ' : r | i -
group, a protected o?durﬁ)ggcgg'?ggﬁgﬁpﬁgﬁ rag'u%m‘%ﬁ%%zfrg‘régt@gg%@mﬁmgm
unprot ected hydroxy group; oQa 5-nmenbered @eler omonocyclic group having 1
to 3 heteroatons sel ect edhr_ '_Ej'tr-ogen atom and sul fur atom or a
pharmaceutically acceptabl e ~N 0]

H

CHj .
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, which comprises reacting 9-hydroxyellipticine or a salt

thereof with a carboxylic acid compound of the formula [IV]: |

RICOOH [V -
wherein R is a substituted l;ﬁwer alkyl group, a substituted or unsubstituted
lower alkdxy group or a heteromonocyclic group and when the substituents fof
these groups have an amino group, carboxyl group or hydroxy group, said
substituents may optionally be protected, or a salt thereof, or a reactive

derivative thereof, to give an ellipticine derivative of the formula {Ili}:

.0 . GHg
. 1
R1""C"'O - \N
OO m
N

wherein R is the same as defined above, and when R has a protected amino

: group, a protected carboxy! group or a protected hydrox'y group, if necessary,
followed by subjecting the compound [H.l] to de-protecting reaction to remove
these protecting groups, and further by converting the product into a

pharmaceutically acceptable salt thereof, if required.
11. Use of the compound according to claim 1 for preparing an

antitumor agent.



salt thereof 2. The conpound according to claiml, wherein Ris a |ower

al kyl ‘grdup substituted by 1 to 3 groups sel ected froma | ower al koxy
group, a |lower alkoxy-substituted | ower al koxy group, a protected or
unprot ect ed carboxyl -substituted Iomer al koxy 35 group, a protected or
unpr ot ect ed carboxyl group, a | ower Hi koxycarbonyl group, a | ower
al koxy-substituted | ower al koxycarbon rou rotecte ot ect ed
car boxyl - E@&BWIFQNEdDFB\W?\TéV o&&"&a?%%ﬂ% g"?%pp £%P Aot Gegqﬂg"‘{j w
unprotected am noga el or unprotected am no group, a
prot ected or unpréotét T Frower al kanoyl am no group and a
protected or unprotected hydroxy group a | ower al koxy group; a | ower
al koxy-substituted | ower al koxy group; thiazolyl group; isothiazolyl group;
or t-hiazolidinyl dncellipticine derivative of the formula [ﬁ/ :

28

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, which show excellent antitumor

activity, less side effects, less toxicity and/or high solubility in water and are
 useful as antitumor agent, and a process for preparing the same.

o B
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3. The gonpeourdsaELEN AG-£06” cl aﬁﬁfn 1,iwherein Ris a | ower aftf&?f”g? c%op
subst it Wt edpby:- it : Sagrloupd B&I%Ec edifroma lower alkoxy group, a |ower
al koxy-s%u%tj;g;-‘g{@d |: owend .3 KoR§EGr-6up; a car boxyl -substituted | ower al koxy
group, Ccarbexyligryups;a l.owePrE%oxycar bonyl group, a |ower
al koxy- suhsti-t.uted l.ewers al. kowaesk-bonyl 3 oup, a carboxyl “subs¥eReR%d | over
al koxycar bonyl group, ami nocarbonyl gioup, a |lower al kyl an nocarbonyl
group, ajm ng_grau ﬂéghegg\e_jr}lmlj_ﬁm__am ne group, fornylam no group, an
am no- substitis i no_group and hydroxy group; a | ower
al koxy group; a |ower aNRBXyISuBLRIMEPeHStower al koxy group; or
t.hi azolidinyl group. 4. The conpound according to claiml, wherein Ris a
| ower al kyl group which is substituted by a protected or unprotected
car boxyl group. 36 5. The conpound according to claim1l, wherein Ris a
| ower 1. An ellipticine derivative of the formula [I]:

o CH,
R—C—O ™y
P (1]
i
CH,

wherein R is a lower alkyl group substituted by 1 to 3 groups

selected from a substituted or unsubétituted lower alkoxy group,
a protected or unprotected carboxyl group, a substituted or
unsubstituted lower alkoxycarboﬁyl group, a protected or
unprotected aminocarbonyl group, a protected or unprotected
amino group, a protected or unprotected amino~-substituted lower
alkanoylamino group and é protected or unprotécted hydroxy
group; a lower alkoxy group which may optionally be substituted
by 1 to 3 groups selected from a substituted or unsubstitutgd
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 t6 claiml, whereinR 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

_Himmu“ﬂ“l‘! |H||| " This s the replacoment sheel.
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al kyl group substituted by carboxyl group. 6.

9- (4- Car boxyl butyryl.oxy)ellipticine or a pharmaceutically acceptable salt
thereof. 7. Apharnaceutical conposition conprising an effective anount of
t he conpound clained in claim1l and pharng eutically acceptable carrier,
di luent or disintegrant. 8. A process for %reparing an ellipticine
derivative of the fornmula (1): [err] wherein Ris a |ower alkyl group
substituted by 1 to 3 groups selected froma substituted or unsubstituted

| ower al koxy , a. et e et e I , A
substituted o‘?‘t oﬁﬁ'ub%tﬁoa{ee#?%m% a @%ecée;}r cgn(%a&r% up,gqgaoq’g’reotaec]’[oé"'da Tor
unprotected anj.nocarbaonyl grou a protected.or unprotected I N0 _group, a
protected or %ﬁcﬁ%’yﬁﬁ%b i atqdi@?Y aﬁpwu%ﬁdﬁglodﬁedﬂp and a
protected or unprotected hydroxy group; .a | ower al kox roup, whi ch. may
optionally bé"]s’&i&\fqacwlbﬂrf Ry # t&d axn ¢ ctedyseEmboRyeT or

unsubstituted | ower al koxy group, a protected or unprotected anmi no group,
and substituted lower alkoxycarbonyl group, a protected or

unprotected aminocafbonyl group, a protected or unprotected
amino group, a protected or unprotected amino-substituted lower
alkanoylamino group and alprotected 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, whereinR 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 claim1l, whereinR is a lower
alkyl group which is substituted by a protected or unprotected

carboxyl group.

RN YRR  Dae g7 MOV
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a protected or unprotected hydroxy group; or a 5-nenbered heterononocyclic
group having 1 to 3 heteroatons selected from 37 nitrogen atom and
sul fur atom or a pharmaceutically acceptable salt thereof, which conprises
reacting 9-hydroxyellipticine or a salt thereof with a carboxylic acid
compound of the formula [IV]: [err] BéV] wherein [err] is a |ower
al kyl group substituted by 1 to 3 groups selected froma substituted or
unsubstituted | ower al koxy group, a protected or unprotected carboxyl
group, a substituted or unsubstituted | ower al koxycarbonyl .grouyp,
protected or unproPact Bae SAMROMRARFSPT LRI 5O éﬂ%%?ed’&%%&’ﬁﬁﬁr%&@@?éd
am no group, a protected or unprotected am no-substituted | ower
al kanoyl am neliydugrauy supstisvted by gagborydt 8oHPdr oxy group; a | ower
al koxy group which may optionally be substituted

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 earrier, diluent or disintegrant.

8. A process for preparing an ellipticine derivative of

the formula (I):

(1]

CH,

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 er
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 5S5-membered

heteromonocyclic group having 1 to 3 heterocatoms selected from
S This is the repidcement sheet
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by 1 to 3 groups selected froma substituted or unsubstituted | ower al koxy
group, a protected or unprotected am no group, and a protected or
unpt ot ect ed hydroxy group; or a 5-nmenbered heterononocyclic group having 1
to 3 heteroatons sel ected fronrnitrogenegfnnand sul fur atom and when the
substituents for these groups have an am™o group, carboxyl group or

hydr oxy group, said substituents nay optionally be protectged, or a salt

t her eof ,

defi ned abov% ﬁﬂﬁemhen

or a reactive derivative thereof, to give an ellipiticine

derivative of . he f ra%nFaMi é\.Llfur aggm[ qﬁr]a nf‘dd%&tﬁrcra]l 1|ysa&ggp§gg§eas

car boxyl

err] ecte m no group, a protected

Cubj eoting. ¢ ABLEGHRIRAL /[ PhE TR %{Pgr’% %?craﬁ?&%ér.on’{%l&fe% e &

protecting groups and further by ggggggiing tﬁg(groduct

t thereof with a'c cTaci ompouhd o%tghe formula

[IV]:
R'COOH | [IV]
wherein R! is a lower alkyl group substituted.by 1 to 3 groups
- selected froma substituted or unsubstituted lower alkoxy group,
a protected or unprotected carboxyl group, a substituted or
unsubstituted lower alkoxycarbonyl group, a protected or
unprotected aminocarbonyi 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 afom, and when the substituents for
these groups have an amino group,.carboxyl group or hydroxy
group, said substituentsmay optionallybe protectged, or a salt
théreof, or a reactive derivative thereof, to give an

ellipiticine derivative of the formula [III]:

L
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a pharmaceutically acceptable salt thereof, if required. 9. Use of the
conpound accordirng to claim1l for preparing an antitunor agent.

38

0 CH,
LIl
R!-C—0 N
O O Z [I1I]
i
CH,

wherein R! is the same as defined above, and when R' 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 convefting the product-into
"a pharmaceutically acceptable salt thereof, if required.

9. Use of the compound according to claim 1 for

preparing an antitumor agent.

T —

Dates 2 7 NOV 1398



