
EP 0 294 828 B1 Description BACKGROUND OF THE INVENTION 5  1. Field of the
Invention The present invention provides novel mitomycin analogs containing
a cyclic acetal or thioacetal group and to their use in the treatment of
neoplastic disease states in humans and animals. These compounds are
mitomycin C analogs in which the 7-amino groups bear a 5-membered
heterocyclic substituent. Mitomycin 10  C is an antibiotic of established
utility, and the 7-N-substituted mitosane analogs thereof have similar
utility. Nomenclature - The systematic Chemical Abstracts name for
mitomycin A based on the recent revision [Shirhata et al., J. Am. Chem.
Soc., 105, 7199 (1983)] is: [1 aS-([err]
]-8-[((aminocarbonyl)oxy)methyl]-6,8a-dimethoxy-1,1
a,2,8,8a,8b-hexahydro-5-methyl- arizino-[2',3',3,4,]
pyrrolo[1,2-a]indole-4,7-dione according to which the azirinopyrroloindole
ring system is 15  numbered as follows: 6 [err] 25 A trivial system of
nomenclature which has found wide use in the mitomycin literature
identifies the 30 foregoing ring system including several of the
characteristic substituents of the mitomycins as mitosane. [err] 35 40
Mitosane 45 According to this system, mitomycin A is
7,9a-di-methoxymitosane and mitomycin C is 7-amino-9a- methoxy-mitosane. As
to the stereochemical configuration of the products of this invention, it
is intended when identifying them by the root name "mitosane" or by
structural formula to identify the stereochemical 50   configuration
thereof as the same as that of mitomycin C. The structures of Mitomycin A,
B, C and of Porfiromycin are set out below: 55 2    EP 0 294 828 B1 [err] 5
10 



Mitomycin A:R = [err]   = H Mitomycin B:R = [err] = OH, [err] Mitocycin C:R
= [err]  = H 15  Porfiromycin: R = [err] 2. Disclosure Statement 20
Mitomycin C is an antibiotic which is produced by fermentation and is
presently on sale under Food and Drug Administration approval in the
therapy of disseminated adenocarcinoma of the stomach or pancreas in proven
combinations with other approved chemotherapeutic agents and as palliative
treatment when other modalities have failed (Mutamycin R Bristol
Laboratories, Syracuse, N.Y. 13201, Physicians' Desk Reference 35th
Edition, 1981, pp. 717 and 718). Mitomycin C and its production by
fermentation is 25  the subject of U.S. Pat. No. 3,660,578 patented May 2,
1972 claiming priority from earlier applications including an application
filed in Japan on Apr. 6, 1957. The structures of mitomycines A, B, C, and
of porfiromycin were first published by J. S. Webb et al. of Lederle
Laboratories Division American Cyanamid Company, J. Am. Chem. Soc. 84,
3185-3187 (1962). One of the chemical transformations used in this
structure study to relate mitomycin A and mitomycin C was the 30
conversion of the former, 7-[err]-dimethoxymitosane, by reaction with
ammonia to the latter, 7-amino-[err]- methoxymitosane. Displacement of the
7-methoxy group of mitomycin A has proven to be a reaction of considerable
interest in the preparation of antitumor active derivatives of mitomycin C.
The following articles and patents each deal inter alia with the conversion
of mitomycin A to a 7-substituted amino mitomycin C derivative having
antitumor activity. The object of this research was to prepare derivatives
which were more 35  active, and particularly which were less toxic than
mitomycin C. Matsui et al., J. Antibiotics, XXI, 189-198 (1968); Konishita
et al., J. Med. Chem., 14, 103-109 (1971); Iyengar et al., J. Med. Chem.,
24, 975-981 (1981); Iyengar, Sami, Remers and Bradner, Abstracts of Papers,
183rd Annual Meeting of the American 40 Chemical Society, Las Vegas,
Nevada, March 1982, Abstract No. MEDI 72; Iyengar et al., J. Med. Chem.,
26, 16-20 (1983); Iyengar et al., J. Med. Chem., 26, 1453-1457 (1983);
Cosulic et al., U.S. Patent No. 3,332,944, issued July 25, 1967; Matsui et
al.,U.S. Patent No. 3,420,846, issued January 7, 1967; 45     Matsui et
al., U.S. Patent No. 3,450,705, issued June 17, 1969; Matsui et al., U.S.
Patent No. 3,514,452 issued May 26, 1970; Nakano et al., U.S. Patent No.
4,231,936, issued November 4, 1980; Remers, U.S. Patent No. 4,268,676,
issued May 19, 1981; Remers, U.S. Patent No. 4,460,599, issued July 17,
1984; 50     Vyas et al., U.S. Patent No. 4,487,769, issued December 11,
1984. Vyas et al., U.S. Patent No. 4,567,256, issued January 28, 1986; 



Vyas et al., U.S. Patent No. 4,579,737, issued April 1, 1986; Bristol-Myers
Co., G.B. Patent Application No. 2 165 249; Although there has been a
considerable number of mitomycin C analogues prepared, none of the 55
compounds of the present invention are disclosed in the references cited
above or references cited therein. 3    EP 0 294 828 B1 SUMMARY OF THE
INVENTION The present invention is concerned with a group of mitomycin C
analogs having a cyclic acetal or thioacetal substituent in the amino group
at the 7-position. These compounds may be described by the 5 general
formula [err] 15 wherein R is hydrogen or methyl; and X and Y each are
independently oxygen or sulfur. The compounds of Formula I are inhibitors
of experimental tumors in animals. They are employed in a manner similar to
mitomycin C and, for antitumor purposes, they are administered to a mammal
bearing a tumor in substantially non-toxic antitumor effective dose.
DESCRIPTION OF THE INVENTION 25     The present invention provides novel
mitomycin C analogs having a cyclic acetal or thioacetal substituent in the
amino group at the 7-position. Accordingly, there are provided novel
compounds of the Formula I 30                [err] 36 40 wherein R is
hydrogen or methyl; and X and Y each are independently oxygen or sulfur.
The particularly preferred compounds of the invention are (a)
7-[(1,3-Dioxacyclopent-2-yl)methyl]amino-9a-methoxymitosane, 45   (b)
7-[(1,3-Dithiacyclopent-2-yl)methyllamino-9a-methoxymitosane and (c)
7-[(1-Oxa-3-thiacyclopent-2-yl)methyl]amino-9a-methoxymitosane. The
compounds of Formula I may be prepared by either reaction path (a) or path
(b) as illustrated in Scheme 1. 50 55 4 



EP 0 294 828 B1 Scheme 1 5 [err] 10 15 path (a) 30 40 In reaction path (a),
the compounds of Formula I may be prepared from the compounds of Formula II
by treatment with a primary amine of the Formula IV. In a specific example
described herein, the compound of Formula II wherein R is hydrogen, also
commonly known as Mitomycin A, was treated with a thioacetal of 45 Formula
IV to produce the corresponding compound of Formula I wherein R is
hydrogen. Alternatively, the compounds of Formula I may be prepared from
the bis-amidino compounds of Formula III and the appropriate acetals of
Formula IV. The compounds of Formula III are known and may be prepared by
the procedures of Vyas et al. as described in U.S. patent 4,487,769, issued
December 11, 1984. 50     The reaction conditions for the preparation of
compounds of Formula I by either reaction path (a) or path (b) are not
critical. The reaction may be carried out in an anhydrous organic solvent
such as a lower alkanol so long as it is compatible with the reaction
conditions. An excess of the primary amine reactant, on a molecular basis,
is generally employed. A reaction temperature in the range of from about
[err] to about [err] is preferred. For convenience, we prefer to conduct
the reaction in methanol at ambient temperature. 55     Usefulness of
compounds of Formula I in antineoplastic therapeutic methods of the
invention is demonstrated by the results of in vivo screening procedures
wherein the compounds are administered in varying dosage amounts to mice in
which a P-388 leukemic or B16 melanomic condition is induced. 5    EP 0 294
828 B1 Activity Against P-388 Murine Leukemia Tables I and 11 contain the
results of laboratory tests with [err] mice implanted intraperitoneally
with a tumor inoculum of [err] ascites cells of P-388 murine leukemia and
treated with various doses of either a test 5  compound of Example 1, 2 or
3, or with mitomycin C. The compounds were administered by intraperitoneal 



injection. The methodology used generally followed the protocols of the
National Cancer Institute [Cancer Chemotherapy Rep., 3, 1-103 (1972)].
Groups of six mice were used for each dosage amount and they were treated
with a single dose of the compound on the day after inoculation or they
were treated with a single dose of the compound on a daily times five
schedule. A group of ten saline treated control mice was 10  included in
each series of experiments. The mitomycin C treated groups were included as
a positive control. A 30 day protocol was employed with the mean surival
time in days being determined for each group of mice and the number of
survivors at the end of the 30 day or 34 day period being noted in
parenthesis. The mice were weighed before treatment and again on day five
or six. The change in weight was taken as a measure of drug toxicity. Mice
weighing 20 grams each were employed and a loss in weight 15  of up to
approximately 2 grams was not considered excessive. The results were
determined in terms of % TIC which is the ratio of the mean survival time
of the treated group to the mean survival time of the saline treated
control group times 100. The saline treated control animals usually died
within nine days. An effect in terms of % T/C equal to or greater than 125
indicates that a significant antitumor effect was achieved. The screening
results in Tables I and 11 show that the compounds of Examples 1, 2 and 3
are useful as antitumor agents for inhibition of mammalian malignant tumors
such as P-388 leukemia. TABLE 1 25                           Inhibition of
P-388 Murine Leukemia Effect    AWC, Treatment  Dose, IP          MST
MST         gm        Survivors Material         Schedule    mg/kg/inj
Days    % T/C            D. 5      D. 5(34) 30   Mitomycin C  Day 1
3.2          28.0       311       -2.2      6/6(1) 1.6         17.0
189       -1.2      6/6 0.8          12.5      139       -0.8      6/6 0.4
12.0       133       -0.8      6/6 0.2         11.5       128       -0.2
6/6 0.1          10.0      111       -0.4      6/6 35 Days 1--> 5    1.6
17.0       189       -1.7      6/6 0.8         15.0       167       -1.0
5/6 0.4         12.5       139       -0.3      6/6 0.2         12.0
133       -0.6      6/6 40                                    0.1
12.0       133       -0.4      6/6 0.05        10.0       111       +0.8
6/6 Compound of  Day 1              12.8         >34.0    >378         -3.3
6/6(4) Example 1                        6.4          27.0       300
-1.4      6/6(1) 3.2         22.5       250       -0.8      6/6(1) 45
1.6          14.5       161       -0.3      6/6 



0.8         12.5       139       +0.2      6/6 0.4         12.5       139
+0.3      6/6 Days 1-->5    3.2           >34.0    >378         -1.5
6/6(3) 50                            1.6     26.5      294       -1.3
6/6(2) 0.8         16.0       178       -0.5      6/6 0.4         13.0
144       -1.0      6/6 0.2         12.0       133       -0.5      6/6 0.1
11.5       128       -0.2      6/6 55    EP 0 294 828 B1 TABLE I (Contd.)
Inhibition of P-388 Murine Leukemia 5 Effect   AWC, Treatment  Dose, IP
MST    MST        gm       Survivors Material      Schedule   ma/kg/inj
Days   % T/C    D. 5    D. 5(34) Compound of  Day 1         12.8     >34.0
>378      -2.3    6/6(5) 10   Example 2                   6.4       12.5
139     -1.3    6/6 3.2      15.0      167     +0.1    6/6 1.6      12.5
139     -0.1    6/6 0.8      12.0      133     -0.8    6/6 0.4      12.0
133     -0.4    6/6 15                 Days 1-->5   3.2        16.5
183     -1.3    6/6 1.6      14.5      161     -1.1    6/6 0.8      14.0
156     -0.2    6/6 0.4      12.5      139     -0.8    6/6 0.2      13.0
144     +0.1    6/6 0.1      11.5      128     +0.4    6/6 20 Compound of
Day 1        12.8     >34.0    >378      -2.3    6/6(3) Example 3
6.4      23.5      261     -0.9    6/6(1) 3.2      12.5      172     -0.5
6/6 1.6      12.5      139     -0.3    6/6 0.8      13.0      144       0
6/6 



25                                0.4       11.5     128      +0.4    6/6
Days 1-->5  3.2       29.5      328     -2.2    6/6 1.6      18.0      200
-1.1    6/6(1) 0.8      16.0      178     -0.4    6/6 0.4      13.0
144     +0.1    6/6 30                                0.2       12.0
133       0      6/6 0.1      12.5      139     +0.2    6/6 Control
Saline       9.0       -      +1.8   10/10 Tumor inoculum:  [err] ascites
cells implanted ip. 35    Host:  [err]   mice. Tox:  < 4/6 mice alive on
day 5. Evaluation: MST = median survial time. Effect:  % T/C = (MST
treated/MST control) x 100. Criteria:  % T/C > 125 considered significant
antitumor activity. AWC: average weight change (treated-control) in grams
(on day 5). 45 50 55 7    EP 0 294 828 B1 TABLE II Inhibition of P-388
Murine Leukemia 5   Material              Treatment Dose, IP mg/kg MST Days
Effect MST AWC, gm D. 6 Survivors Schedule                          % T/C
D. 5(30) Mitomycin C           Day 1         3.2       22.0       275
-2.4       6/6 1.6       12.5       156         -0.9      6/6 0.8
12.0       150        -0.8        6/6 10
0.4        11.0      138         -0.4       6/6 0.2       10.0       125
+ 0.6      6/6 0.1        9.0       113        +1.4        6/6 Compound of
Example 2  Day 1       25.6       13.5       169         -5.2       6/6 15
12.8        21.5      269         -2.7       6/6 6A        15.5       194
-2.3        6/6 3.2       13.5       169         -1.6       6/6 



1.6       13.0       163         -1.2      6/6 0.8       12.0       150
-1.3       6/6 0.4       11.0       138        +0.3        6/6 0.2
10.0       125         -0.2       6/6 0.1        9.0       113        +2.0
6/6 Control                           Saline       8.0
+2.4       10/10 25   Tumor inoculum: [err] ascites cells implanted ip.
Host: [err]  mice. Tox: < 4/6 mice alive on day 5. Treatment: day 1 only.
30   Evaluation: MST = median survial time. Effect: % T/C = (MST
treated/MST control) x 100. Criteria: % T/C [err] 125 considered
significant antitumor activity. AWC: average weight change
(treated-control) in grams (on day 6). 35 Activity Against B16 Melanoma
Table III contains results of antitumor tests using the B16 melanoma grown
in mice. [err] mice were 40 employed and inoculated intraperitoneally with
the tumor implant. Groups of ten mice were used for each dosage amount
tested of either test compound of Example 1, 2, or 3, or mitomycin C, and
the mean survival time for each group was determined. For each dosage
level, the test animals were treated with the test compound on days 1, 5
and 9 by intraperitoneal injection. A 60 day protocol was employed with the
mean survival time in days being determined for each group of mice and the
number of suvivors at the end 45 of 63 days being noted in parenthesis.
Control animals inoculated in the same way as the test animals and treated
with the injection vehicle and no drug exhibited a mean survival time of 20
days. The survival time relative to that of the controls (% T/C) was used
as a measure of effectiveness. The minimal effective dose was defined as
that dose exhibiting a % T/C value of 125. The screening results in Table
III show that the compounds of Examples 1, 2 and 3 are more effective than
mitomycin C with significant survivors at day 63 50 and, therefore, are
useful as antitumor agents for inhibition of mammalian malignant tumors. 55
8    EP 0 294 828 B1 TABLE III Inhibition of B16 Melanoma 5
Effect    AWC, 



Dose,  IP       MST      MST         gm         Survivors Material
mg/kg/ini    Days    % T/C            D.  6     D.  10(63) Mitomycin C
4          33.5       168        -1.1      10/10 3        >63.0    >315
-1.2       10/10(5) 10                               2          38.0
190        -0.3       10/10(1) 1         37.0       185        -0.5
10/10 Compound of                 8          20.0       100        -1.5
10/10(4) Example 1                   6         >63.0    >315          -1.6
9/9  (8) 4        >63.0    >315          -1.7       10/10(9) 2         38.0
190        -0.2       10/10(3) Compound of                 8         >63.0
>315          -1.7      10/10(10) Example 2                   6
>63.0    >315          -1.4      10/10(8) 4        >63.0    >315
-0.7       10/10(9) 20                               2        >63.0    >315
-0.5       10/10(6) Compound of                 8         >63.0    >315
-2.5      10/10(8) Example 3                   6         >63.0    >315
-1.6      10/10(9) 4        >63.0    >315          -1.4       10/10(7) 2
>63.0    >315          -0.9       10/10(5) 25 Control
Saline         20.0        -         -0.6       10/10 Tumor inoculum:   0.5
ml of a 10% tumor brei,  i.p. Host:   [err]   mice. 30    Treatment:   Days
1,  5, & 9. Evaluation: MST = median survial time. Effect:   % T/C =  (MST
treated/MST control)  x 100. Criteria: % T/C [err] 125 considered
significant antitumor activity. AWC:   average weight change
(treated-control)  in grams (on day 6). In view of the antitumor activity
observed in experimental animal tumors, the invention includes use of the
substances of the present invention for inhibiting mammalian tumors. For
this purpose, they are 40  administered systematically to a mammal bearing
a tumor in substantially non-toxic antitumor effective dose. The compounds
of the present invention are intended primarily for use by injection in
much the same way and for some of the same purposes as mitomycin C.
Somewhat larger or smaller doses may be employed depending upon the
particular tumor sensitivity. They are readily distributed as dry
pharmaceuti- 45  cal compositions containing diluents, buffers,
stabilizers, solubilizers and ingredients contributing to phar- maceutical
elegance. These compositions are then constituted with an injectable liquid
medium extempora- neously just prior to use. Suitable injectable liquids
include water, isotonic saline and the like. 



DESCRIPTION OF SPECIFIC EMBODIMENTS 50 In the following examples, all
temperatures are given in degrees Centigrade, and melting points are
uncorrected. Proton nuclear magnetic resonance ([err] NMR) spectra were
recorded on a Joel FX-90Q or Bruker WM360 spectrometer in pyridine-[err]
and the pyridine resonance at [err]=8.57 is used as an internal reference.
Chemical shifts are reported in [err] units and coupling constants in
Hertz. Splitting patterns are 55  designated as follows: s, singlet; d,
doublet; t, triplet; q, quartet; m, multiplet; bs, broad singlet; dd,
doublet of doublet; dt, doublet of triplet. Ultraviolet (UV) spectra were
determined on a Varian-Cary 219 spec- trophotometer. High resolution mass
spectrum (MS) was determined with a Kratos MS-50 spectrometer and FAB
ionization. All evaporations of solvents were performed under reduced
pressure, and the term "ether" 9    EP 0 294 828 B1 is diethyl ether unless
otherwise indicated. Example 1 5
7-[(1,3-Dioxacyclopent-2-yl)methyl]amino-9a-methoxymitosane. A.
N-(1,3-dioxacyclopent-2-ylmethyl)amine A mixture of 2,2-dimethoxyethylamine
(10.5 g, 0.1 mole), ethylene glycol (7.45 g, 0.12 mole) in benzene 10  was
heated at reflux temperature and the water formed was collected by
azeotropic distillation. After 18 hours, the reaction mixture was
evaporated under reduced pressure and the residue was treated with 140 ml
of 1N NaOH. The aqueous mixture was extracted with chloroform, dried and
evaporated to give 10.0 g of the title compound as a yellowish liquid which
was used without further pruification in the next Step. 15  B.
7-[(1,3-Dioxacyclopent-2-yl)methyl]amino-9a-methoxymitosane A mixture of
7-[(dimethylamino)methylene]amino-[err]-(dimethylamino)methylene-9a-methoxy
mitosane (400 mg, 0.9 mmole)[prepared according to the procedure described
in U.S. patent 4,487,769] and N-(1,3- dioxacyclopent-2-ylmethyl)amine (2.5
g, 24.3 mmoles) [prepared in Step A] in anhydrous methanol was 20  stirred
at room temperature for 18 hours. The resulting solution was partitioned
between water and ethyl acetate. After washing with water and brine, the
organic layer was dried over [err] and evaporated. The residue was
precipitated from methylene chloride and petroleum ether to give 260 mg
(44%) of the title compound; m.p. = 93-[err]. [err] NMR (pyridine-[err]):
2.10 (s, 3H), 2.75 (m, 1H), 3.06 (m, 1H), 3.20 (s, 3H), 3.60 (dd, 1H), 3.90
(dd, 1H), 25 4.50 (d,1H), 5.15 (t, H), 5.40 (dd, 1H); UV [err]: 219,365 nm.
High Resolution Mass Spectrum:   Calc'd. for m/e: 420.1725 Found for m/e:
420.1737. 



30  Example 2 7-[(1
,3-Dithiacyclopent-2-yl)methyl]amino-9a-methoxymitosane. A.
N-(1,3-dithiacyclopent-2-ylmethyl)amine 35 A mixture of
2,2-diethoxyethylamine (6.66 g, 0.05 mole), 1,2-ethanedithiol (9.42 g, 0.1
mole) and p- toluenesulfonic acid monohydrate (19.0 g, 0.1 mole) in 150 ml
of benzene was heated at reflux temperature for 18 hours and the water
which was thereby produced was removed azeotropically with a Dean-Stark
trap. The reaction mixture was evaporated under reduced pressure and the
residue treated with 50 ml of 10% 40  NaOH. The aqueous mixture was
extracted with chloroform, dried and evaporated to give 9.0 g of the title
compound as an oil. The product was dissolved in 35 ml of tetrahydrofuran
and the solution was treated with a solution containing anhydrous oxalic
acid (4.5 g, 0.05 mole) in 35 ml of tetrahydrofuran. The white solid was
collected by filtration, washed with tetrahydrofuran and diethyl ether and
dried in vacuo to give 8.0 g of the 45 title compound as a mono-oxalate
salt. B. 7-[(1,3-Dithiacyclopent-2-yl)methyl]amino-9a-methoxymitosane A
solution of N-(1,3-dithiacyclopent-2-ylmethyl)amine was prepared by adding
excess triethylamine to a 50 methanol (3 ml) solution of
N-(1,3-dithiacyclopent-2-ylmethyl)ammonium oxalate (113 mg, 0.501 mmole)
[prepared in Step A]. This solution was added to a solution of mitomycin A
(140 mg, 0.417 mmole) in 2 ml of methanol. After 18 hours of stirring at
room temperature, the resulting solution was partitioned between water and
ethyl acetate. The organic layer was washed with water and brine and dried
over [err]. The residue obtained after evaporation of the solvent was
washed with ether to give 150 mg of the title 55 compound; m.p. = 87-[err].
[err] NMR (pyridine-ds, [err]): 2.20 (s, 3H), 2.80 (m, 1 H), 3.06 (m, 1H),
3.20 (s, 3H), 3.55 (dd, 1 H), 3.90 (dd, 1 H), 4.50 (d, 1 H), 4.92 (t, 1 H),
5.40 (dd, 1 H); UV [err] : 220,370 mm; 10    EP 0 294 828 B1 Anal. Calc'd
for [err] :  C, 50.43;  H, 5.35;  N, 12.38. Found:  C, 50.90;  H, 5.70;  N,
11.51. 5 Example 3
7-[(1-Oxa-3-thiacyclopent-2-yl)methyl]amino-9a-methoxymitosane. 10 A.
N-(1-Oxa-3-thiacyclopent-2-ylmethyl)amine A mixture of
2,2-diethoxyethylamine (9.32 g, 0.07 mole), 2-mercaptoethanol (7.8 g, 0.1
mole) and p- 



toluenesulfonic acid monohydrate (19.0 g, 0.2 mole) in 350 ml of benzene
was heated at reflux temperature for 18 hours and the water which was
thereby produced was removed azeotropically with a Dean-Stark trap. 15  The
reaction mixture was evaporated and the residue treated with 50 ml of 10%
aqueous NaOH. The aqueous mixture was extracted with chloroform, dried and
evaporated to give 6.0 g of the title compound as an oil which was further
purified by vacuum distillation at 114-[err] (10-20 mmHg) to yield 2.2 g of
the title compound as a colorless liquid. 20  B.
7-[(1-Oxa-3-thiacyclopent-2-yl)methyl]amino-9a-methoxymitosane A mixture of
mitomycin A (168 mg, 0.5 mmole) and
N-(1-oxa-3-thiacyclopent-2-ylmethyl)amine (72 mg, 0.6 mmole) [prepared in
Step A] in methanol (5 ml) was stirred at room temperature for 18 hours.
The resulting solution was partitioned between water and ethyl acetate. The
organic layer was washed with water 25 and brine and dried over [err]. The
residue obtained after evaporation of the solvent was washed with ether to
give 170 mg (74%) of the title compound; m.p. = 80-[err]. [err] NMR
(pyridine-ds, [err]): 2.10 (s, 3H), 2.70 (m, 1H), 3.10 (m, 1H), 3.20 (s,
3H), 3.60 (dd, 1H), 3.90 (dd, 1H), 4.40 (d, 1 H), 5.00 (t, 1 H), 5.40 (dd,
1 H); UV [err] : 221, 368 nm; 30 Anal. Calc'd for [err]:  C, 48.71;  H,
5.16;  N, 11.96 Found:  C, 52.27;  H, 5.61;  N, 12.35. 35 Claims Claims for
the following Contracting States: AT, BE, CH, DE, FR, GB, IT, LI, LU, NL,
SE 1. A compound of the formula 40 [err] 45 50 wherein R is hydrogen or
methyl; and X and Y each are independently oxygen or sulfur, and the
pharmaceutically acceptable salts thereof. 55 2. The compound of Claim 1
which is 7-[(1,3-dioxacyclopent2-yl)methyl]amino-9a-methoxymitosane. 3. The
compound of Claim 1 which is
7-[(1,3-dithiacyclopent2-yl)methyl]amino-9a-methoxymitosane.    Anal.
Calc'd for [err]:   C, 50.43;  H, 5.35;  N, 12.38. Found:  C, 50.90;  H,
5.70;  N, 11.51. 5 Example 3 



7-[(1 -Oxa-3-thiacyclopent-2-yl)methyl]amino-9a-methoxymitosane. 10  A.
N-(1 -Oxa-3-thiacyclopent-2-ylmethyl)amine A mixture of
2,2-diethoxyethylamine (9.32 g, 0.07 mole), 2-mercaptoethanol (7.8 g, 0.1
mole) and p- toluenesulfonic acid monohydrate (19.0 g, 0.2 mole) in 350 ml
of benzene was heated at reflux temperature for 18 hours and the water
which was thereby produced was removed azeotropically with a Dean-Stark
trap. 15  The reaction mixture was evaporated and the residue treated with
50 ml of 10% aqueous NaOH. The aqueous mixture was extracted with
chloroform, dried and evaporated to give 6.0 g of the title compound as an
oil which was further purified by vacuum distillation at 114-[err] (10-20
mmHg) to yield 2.2 g of the title compound as a colorless liquid. 20  B.
7-[(1 -Oxa-3-thiacyclopent-2-yl)methyl]amino-9a-methoxymitosane A mixture
of mitomycin A (168 mg, 0.5 mmole) and
N-(1-oxa-3-thiacyclopent-2-ylmethyl)amine (72 mg, 0.6 mmole) [prepared in
Step A] in methanol (5 ml) was stirred at room temperature for 18 hours.
The resulting solution was partitioned between water and ethyl acetate. The
organic layer was washed with water 25 and brine and dried over [err]. The
residue obtained after evaporation of the solvent was washed with ether to
give 170 mg (74%) of the title compound; m.p.=80-83 C. [err] NMR
(pyridine-ds, [err]): 2.10 (s, 3H), 2.70 (m, 1H), 3.10 (m, 1H), 3.20 (s,
3H), 3.60 (dd, 1H), 3.90 (dd, 1H), 4.40 (d, 1 H), 5.00 (t, 1 H), 5.40 (dd,
1 H); UV ([err] ): 221, 368 nm; 30 Anal. Calc'd for [err] :  C, 48.71;  H,
5.16;  N, 11.96 Found:  C, 52.27;  H, 5.61;  N, 12.35. 35 Claims Claims for
the following Contracting States: AT, BE, CH, DE, FR, GB, IT, LI, LU, NL,
SE 1. A compound of the formula 40 [err] 45 50 wherein R is hydrogen or
methyl; and X and Y each are independently oxygen or sulfur, and the
pharmaceutically acceptable salts thereof. 55 2. The compound of Claim 1
which is 7-[(1,3-dioxacyclopent2-yl)methyl]amino-9a-methoxymitosane. 3.
The compound of Claim 1 which is
7-[(1,3-dithiacyclopent2-yl)methyl]amino-9a-methoxymitosane.    EP 0 294
828 B1 



4. The compound of Claim 1 which is
7-[(1-oxa-3-thiacyclopent-2-yl)methyl]amino-9a-methoxymitosane. 5. The
compounds of Claims 1 to 4 for pharmaceutical use. 5  6. A process for
preparing the compounds of claims 1 to 4 characterized In that a compound
of the general formula II: [err] 10 15 or a compound of the general formula
III: [err] 40 wherein X and Y are as defined in claim 1. 7. A
pharmaceutical composition comprising at least one compound of claims 1 to
4, optionally together with pharmaceutical carriers and/or adjuvants. 45 8.
A process for preparing the pharmaceutical composition of claim 7,
characterized in that at least one compound of claims 1 to 4 is provided
and optionally incorporated into a pharmaceutical carrier and/or adjuvant.
50 9 The use of at least one compound of claims 1 to 4 for preparing a
pharmaceutical composition for treating neoplastic disease states. 55 12
EP 0 294 828 B1 Claims for the following Contracting State: ES 1. A process
for preparing the compounds of the formula 5 10 15 wherein R is hydrogen or
methyl; and X and Y each are independently oxygen or sulfur, and the
pharmaceutically acceptable salts thereof, characterized in that a compound
of the general formula II: 20 [err] 25 



30 or a compound of the general formula III: [err] 40 wherein R is as
defined above is reacted with an amine of the general formula IV: IV 50
wherein X and Y are as defined above. 2. The process of Claim 1 wherein the
compound obtained is 7-[(1 ,3-dioxacyclopent-2-yl)methyl]amino-9a-
methoxymitosane. 65 3.  The process of Claim 1 wherein the compound
obtained is 7-[(1,3-dithiacyclopent-2-yl)methyl]amino- 9a-methoxymitosane.
13    EP 0 294 828 B1 4. The process of Claim 1 wherein the compound
obtained is 7-[(1-oxa-3-thiacyclopent-2-yl)methyl]amino-
9a-methoxymitosane. 5. A process for preparing a pharmaceutical
composition, characterized in that at least one compound as 5      defined
in claims 1 to 4 is provided and optionally incorporated into a
pharmaceutical carrier and/or adjuvant. Claims for the following
Contracting State: OR 10  1. A compound of the formula wherein R is
hydrogen or methyl; and X and Y each are independently oxygen or sulfur,
and the pharmaceutically acceptable salts thereof. 25 2. The compound of
Claim 1 which is 7-[(1
,3-dioxacyclopent2-yl)methyl]amino-9a-methoxymitosane. 3. The compound of
Claim 1 which is 7-[(1
,3-dithiacyclopent2-yl)methyl]amino-9a-methoxymitosane. 30 4. The compound
of Claim 1 which is 7-[(1
-oxa-3-thiacyclopent-2-yl)methyl]amino-9a-methoxymitosane. 5. The compounds
of Claims 1 to 4 for pharmaceutical use. 6.  A     process for preparing
the compounds of claims  1 to 4 35     characterized In that a compound of
the general formula II: 45 or a compound of the general formula III: 



50 [err] 14    wherein R is as defined in claim 1 is reacted with an amine
of the general formula IV: 5
[err] 10     wherein X and Y are as defined in claim 1. 7. A process for
preparing a pharmaceutical composition characterized in that at least one
compound of claims 1 to 4 is provided and optionally incorporated into a
pharmaceutical carrier and/or adjuvant. 15  8.  The use of at least one
compound of claims 1 to 4 for preparing a pharmaceutical composition for
treating neoplastic disease states. PatentansprUche Patentansprliche fUr
folgende Vertragsstaaten: AT, BE, CH, DE, FR, GB, IT, LI, L. NI, SE Kj20 1.
Verbindung der Formel 35     wori R flr Wasserstoff oder Methyl steht; und.
X und  jeweils unabhangig voneinander far Sauerstoff oder Schwefel stehen
und die pharmazeutisch vertraglichen Salze davon. 2. Verbindung nach
Anspruch 1, namlich 7[(1
,3-Dioxacyclopent-2-ylmethyldamino-9a-methoxymitosan. 40 3. Verbindung nach
Anspruch 1, nmilich 7-[(1
,3-Dithiacyclopent-2-yl)methyl]amino-9a-methoxymitosan. 4. Verbindung nach
Anspruch 1, n~mlich
7-[(13-Oxathiacyclopent-2-yl)methyl]amino-9a-methoxymitosan. &
Verbindungen der Ansprlche 1 bis 4 zur pharmazeutischen Anwendung. 45 6.
Verfahren zur Herstellung der Verbindungen der Ansprlche 1 bis 4, dadurch
gekennzeichnet, daB man eine Verbindung der allgemeinen Formel II: 50
o                         IC0NI2 CH 00 oder eine Verbindung der aligemeinen
Formel III: 15    EP 0 294 828 B1 O         - OCON  CHN (Coil2 ( ICUt3 )
2NCHNN3 CH3 



3 0 worin R die in Anspruch 1 angogebenen Bedeutungen besitzt, mit einem
Amin der aligemeinen Formel IV: 15
Cfx >- CK"NR2 y IV worin X und Y die in Anspruch 1 angegebenen Bedeutungen
besitzen, umsetzt. 7. Pharmazeutisches Mittel, enthaltend wenigstens eine
Verbincdung der AnsprUche 1 bis 4, gegebenen- 25     falls zusammen mit
pharmazeutischen Trigern und/oder Adjuvantien. &  Verfahren zur Herstellung
des pharmazeutischen Mittels nach Anspruch 7, dadurch gekennzeichnet, daB
man wenigstens eine Verbindung der Ansprlche 1 bis 4 zur VerfUgung stellt
und gegebenenfalls einem pharmazeutischen Tr~ger und/oder Adjuvans
einverleibt. 30 9. Verwendung wenigstens einer Verbindung der AnsprUche 1
bis 4 zur Herstellung eines pharmazeuti- schen Mittels zur Behandlung
neoplastischer Krankheitszustande. PatentansprUche fUr folgenden
Vertragsstaat: ES 35 1. Verfahren zur Herstellung der Verbindungen der
Formel 4~~~~~~~~~~~~~0    r                                    xOOCONH 2 40
45                                      CH
-R 50     worin R far Wasserstoff oder Methyl steht; und X und Y jeweils
unabhgngig voneinander fUr Sauerstoff oder Schwefel stehen, und der
pharmazeutisch vertr~glichen Salze davon, dadurch gekennzeichnet, daB man
eine Verbindung der aligemeinen Formel II: 55 16    O             OCOMN2 5
CNp                      OCR         IT CN300 10 oder eine Verbindung der
aligerneinen Formel III: o             OCON-CHM (Ce3 3)2 



(C3) 2NCHH                   ,OCR 3 J  20{CE] ) fC~N   I
I             I I K20                                CH 0 worin R die oben
angegebenen Bedeutungen besitzt, mit einem Amin der allgemeinen Formel IV:
25 >-cx2MM2. 30 worin X und Y die oben angegebenen Bedeutungen besitzen,
umsetzt. 35 2. Verfahren nach Anspruch 1, wobei es sich bei der erhaltenen
Verbindung um 7-[1,3-Dioxacyclopent-2- yi)methyl]amino-9a-methoxymitosan
handelt. 3. Verfahren nach Anspruch 1, wobei es sich be! der erhaltenen
Verbindung um 7-[(1,3-Dithiacyclopent-2- 40
yl)methyl]amino-9a-methoxymitosan handelt. 4. Verfahren nach Anspruch 1,
wobei es sich be! der erhaltenen Verbindung um 7-[(l-Oxa-3-thiacyclopent-
2-yl)methyl]amino-9a-methoxymitosan handelt. 45  5. Verfahren zur
Herstellung eines pharmazeutischen Mittels, dadurch gekennzeichnet, daB man
wenig- stens eine Verbindung, wie in einem der AnsprUche 1 bis 4 definiert,
zur VerfUgung steilt und gegebenenfalls einem pharmazeutischen Trfger
und/oder Adjuvans einverleibt. 50 s5 17    EP 0 294 828 B1
Hills. PatentansprUche fUr folgenden Vertragsstamt: GR 1. Verbindung der
Formel 6                                                                -S
.   iC0NH 10 15 worin R fOr Wasserstoff oder Methyl steht; und X und Y
jeweils unabhlingig voneinander fOr Sauerstoff oder Schwefel stehen und die
pharmazeutisch vertr~glichen Salze davon. 2. Verbindung nach Anspruch 1,
nfimlich 7-[(1,3-Dioxacyclopent-2-yl)methyl]amino-9a-methoxymitosan. V7o 3.
Verbindung nach Anspruch 1, nrmlich
7-[(1x,3-Dithiacyclopent-2-yl)methyl]amino-9a-methoxymitosan. 4. Verbindung
nach Anspruch 1, namlich 7-E(1
-xa-3-thiacyclopent-2-yl)methyl~amino-9a-methoxymitosan. 



25  5. Verbindungen der AnsprOche 1 bis 4 zur pharmazeutischen Anwendung.
6. Verfahren zur Herstellung der Verbindungen der AnsprUche 1 bis 4,
dadurch gekennzeichnet, daB man eine Verbindung der allgemeinen Formel II:
30 40     oder eine Verbindung der ailgemeirien Formel III: OCON"CHU (Cu3)
2 45               ICU3 ) 211CH-N-- ,0C33 50
0 worin R die in Anspruch 1 angegebenen Bedeutungen besitzt, mit einem Amin
der aligemeinen Formel lV: 55 18    EP O 294 828 BI                  I  II
I l lL 1111!111  111 C~~~~~~~~~~~                    L   N NS 6~~~~~~~~~~~
ci>- C2H 5~~~~~~~~~~~ Iv worin X und Y die in Anspruch 1 angegebenen
Bedeutungen besitzen, umsetzt. 10 7. Verfahren zur Herstellung eines
pharmazeutischen Mittels, dadurch gskennzeichnet, daG man wenig- stens eine
Verbindung der AnsprOche 1 bis 4 zur VerfUgung stellt und gegebenenfalls
elnem pharmazeutischen Trager und/oder Adjuvans einverleibt. 15  &
Verwendung wenigstens einer Verbindung der AnsprOche 1 bis 4 zur
Herstellung elnes pharmazeuti- schen Mittels zur Behandlung neoplastischer
Krankheitszustande. Revendieatfons Revendicatlons pour les Etats
contractants sulvants: AT, BE, CH, DE, FR, GB, IT, U, LU, NL, SE 20 1. Un
compose de formule :              , <              NH
2~~~~~OCN 25                              C 30
C                             N-R dans lequelle R est un hydrogbne ou un
m~thyle; et X et Y chacun inddpendamment sont un 35     oxygbne ou un
soufre, et leurs sels acceptables pharmaceutiquement. 



2. Le compos6 de la revendication 1 qui est le 7 - [(1,
3-dioxacyclopent-2-yl)mnthyl]amino-9a-mdthoxymi- tosane. 40  3. Le composd
de la revendication 1 qui est le 7-[(1,
3-dithiacyclopent2-yl)methyl]amino-9a-methoxymito- sane. 4. Le compos6 de
la revendication 1 qul est le
7-[(1-oxa-3-thiacyclopent-2-yl)methyl]amino-9a-methoxymi- tosane. 45 5. Les
composes des revendications 1 a 4 pour usage pharmaceutique. 6. Un proced4
pour preparer les composes des revendications 1   4 caract ris6 en ce qu'un
compose de formule gin~rale 11: 50 55    EP 0 294 828B11
111111111111 1111 .OCONH2 CH30s< CH3-N
S N-R 10
II ou un compos6 de formule gdndrale III: 15
OCON=CHN(CH3)2 (CH3)2NCH=N                               - O
~~~~~~~~~~III 25 dans lesquelles R est comme d~flni en revendication 1 eel
r~agi avec une amine do formule gen~rale IV 30 35 KJ           dans
laquelle X  et Y sont comme ddfinis en revendication 1. 40 7. Une
composition pharmacoutique comprenant au moins un compose des
revendications 1 A 4, optionnellement ensemble avec des porteurs
pharmaceutiques el/ou des adjuvants. 8  Un proc6d6 pour prdparer, la
composition pharmaceutique de la revendication 7, caracteris6 en ce 45
qu'au moins un compos6 des revendications 1 A 4 est foumi et
optionnellement incorpor6 dans un porteur pharmacoutique et/ou un adjuvant.
9. Lutilisation d'au moins un compos6 des revendications 1 h 4 pour
pr6parer une composition 



pharmaceutique pour traiter les Mtats de pathologie ndoplasique. 60 55 20
EP 0 294 828 B1 Revendicatlons pour I'Etat contractant sulvant: ES 1. Un
procede pour preparer les composes de formules 5 Cy4N H H~OCNH 10 CE1n
N R ?5 dans lequelle R est un hydrogbne ou un m6thyle; et X et Y chacun
independamment sont un oxygene ou un soufre, et leurs sels acceptables
pharmaceutiquement caract~rise en ce qu'un compose de formule gen~rale 11:
20 rOCONH2 26                      ~~~~~~~CH30XN R 215 30
II ou un compose de formule generale IIl: 35 OCON=CHN(CH3)2 (CH3)2NCH=N 40
CH                             N R III 46 dans lesquelles R est comme
defini comme ci-dessus est r6agi avec une amine de formule gin6rale IV 50
55 IV 21 



*C  L  M  S* dans laquelle X et Y sont comme dMfinis ci-dessous .2. Le
proc6de de la revendication 1 dans lequel le compose obtenu est le 7 - [(1,
3- dioxacyclopent-2yll)- m~thyl]amino-9a-methoxymitosane. 5 3  Le proc6de
de la revendication 1 dans lequel le cornpose obtenu est le 7 - [(1, 3-
dithiacyclopent2-yi)- methyl]amino-9a-m6thoxymitosane. 4. Le procede de la
revendication .1 dans lequel le composd obtenu est le 7 -
[(1-oxa-3-thiacyclopent-2- > 10   yl)m6thyl]amino-9a-methoxymitosane. 5. Un
proc~d6 pour preparer, une composition pharmaceutique caractdris6 en ce
qu'au moins un compose tel quo defini selon les revendications 1 A 4, est
fourni et incorpore optionnellement dans un porteur pharmaceutique etlou un
additif pharmaceutique. 16 Revendicatlons pour l'Etat contractant sulvant:
GR 1. Un compose de formule <7    N~~~~t ONH 25 30 dans loquelle R est un
hydrogbne ou un m~thyle; et X et Y chacun ind~pendamment sont un oxygbne ou
un soufre, et leurs sels acceptables pharmacoutiquament. 2. Le compos6 de
la revendication 1 qui ost le 7 - [(1, 3-dioxacyclopent-2-yl)
m6thyljamino-9a-m6thoxymi- 35    tosane. 3 Le compose de la revendication 1
qui est le 7-[(1, 3-dithiacyclopent2-yl)methyl]amino-9a-methoxymito- sane.
40  4. Le compose de la revendication 1 qui est le
7-[(1-oxa-3-thiacyclopent-2-yl)m6thyl]amino-9a-mdthoxymi- tosane. 5. Los
compos6s des revendications 1 A 4 pour usage pharmacoutique. 45  6. Un
procedd pour preparer les composes des revendications 1 A 4 caracterise en
ce qu'un compose de formulo gendrale 11: 50
0               O CH30                      H 55
-R II 22 



EP O 294 828 B1                 I   111111  IlIJI 111181111111 * C   L   M
S * ou un compose de formule g~n~rale III: 5
rOCON=CHN(CH3 (CH3)2NCH=N 10                           CH!N
NR                            ~~~~~~~~~~III 15 dans lesquelles R est comme
ddfini en revendication 1 est reagi avec une amine de formule g~n~rale IV
20                                      tCH2NH 26
N dans laquelle X et Y sont comme dMfinis en revendication 1. 30 7. Un
proc6d6 pour preparer, une composition pharmaceutique caracterise en ce
qu'au moins un compos6 des revendications 1 & 4 est foumi et
optionnellement incorpore dans un porteur pharmaceu- tique etlou un
adjuvant. &  L'utilisation d'au moins un compose des revendications 1 a 4
pour prdparer une composition 35     pharmaceutique pour traiter les Mtats
de pathologie n6oplastique. 40 46 50 65 23    


