
0 106 123 Description This invention relates to novel aminosulfonylalkyl
nitrosoureas having an antitumor activity and to the preparation thereof.
The invention is also concerned with pharmaceutical compositions containing
said 5 compounds. Background of the invention Specific 1 - (2 -
chloroethyl) - 1 - nitrosoureas, e.g. carmustine (BCNU; 1,2 - bis - (2 -
chloroethyl) - nitrosourea), lomustine (CCNU; 1 - (2 - chloroethyl) - 3 -
cyclohexyl - 1 - nitrosourea) and semustine 10 (Methyl-CCNU; 1 - (2 -
chloroethyl) - 3 - (4 - methyl - cyclohexyl) - 1 - nitrosourea) are used as
chemotherapeutic agents for the treatment of a number of experimental and
clinical tumours (1). It is generally known, however, that these compounds
have several serious toxic effects, e.g. damaging effects on liver, kidney,
lung organs, and also bone marrow depression, neurotoxicity and
gastrointestinal toxicity (1-4). 15 One new compound of the same type,
chlorozotocin or 2 - [3 - (2 - chloroethyl) - 3 - nitrosoureidol - D -
glucopyranose, which is under clinical evaluation, has been shown to
possess decreased bone marrow toxicity (5), but the other types of
toxicities are still evident, e.g., liver and lung toxicity (6, 7). It is
also generally known that after some time turnours tend to develop
resistance to the anticancer therapy employed, thus rendering the therapy
without curative effect. 20    Thus, the need exists for new and improved
chemotherapeutic agents of this type, either or both with increased
antitumour activity and decreased toxicity. General description of the
invention It has now, surprisingly, been found that the novel aminosulfonyl
nitrosoureas of the present invention 25 corresponding to the general
formula (I) as defined below, possess improved chemotherapeutic properties
in comparison with several known and clinically used nitrosourea antitumour
agents. Thus, the compounds of the invention show improved therapeutic
indexes and good oral cytostatic activity against the Walker 256
carcinosarcoma and the L1210 lymphatic leukemia. The new compounds also
possess a greater ameliorative or curative potential as shown by the L1210
experimental results. 30    The compounds of the invention can be employed
in disorders responsive to treatment with anticancer agents both in single
therapy and in combination with other anticancer agents or
immunosuppressive agents. The compounds can be used as such or combined
with either solid or liquid carriers or diluents and made available in
varying amounts in such pharmaceutical forms as e.g., tablets, pills,
capsules, pellets, powders, ointments, suppositories and aqueous or
non-aqueous suspensions and solutions. 35 Objects of the invention
Accordingly, one object of the invention is to provide new compounds of the
general formula (I), having the aforesaid activity, preferably also with a
relatively low degree of toxicity. A second object is to provide such type
of compounds, which can be employed in disorders reponsive 40 to treatment
with anticancer agents and with immunosuppressive agents for the
amelioration or palliation thereof. Another object of the invention is to
provide processes for preparing the new compounds having the general
formula (I). A further object of the invention is to provide a method of
treating a living animal body suffering from a 45 disorder responsive to
treatment with anticancer agents and with immunosuppressive agents, which
comprises the step of administering to said living animal body an effective
amount of a compound having the general formula (I), said compound being
administered in an amount sufficient to at least mitigate said disorder.
Yet another object of the invention is to provide compositions containing
as an active ingredient one or 50 more of the compounds, having the general
formula (I), preferably together with a pharmaceutically acceptable carrier
and; if desired, other pharmacologically active agents. Other objects of
the invention will be apparent to one skilled in the art, and still other
objects will become apparent hereinafter. 55 Summary of the invention
According to the invention there are provided novel compounds having the
general formula: RI   0        0      NO [err] 60
(I) 



wherein A is lower alkyl or halolower alkyl; B is hydrogen, lower alkenyl,
lower alkynyl, 3-6 C cycloalkyl, 65 -[err] or lower alkyl optionally
monosubstituted with lower alkoxy, or 3-6 C cycloalkyl; 2    0 106 123 R is
straight or branched 2-5 C alkylene, optionally monosubstituted with [err],
said alkylene always containing at least two carbon atoms separating the N
of the urea from any [err] or [err] [err] are the same or different and
selected from hydrogen, 5-6 C cycloalkyl, lower alkoxy, 5 phenyl, benzyl
and straight or branched 1-6 C alkyl, optionally monosubstituted with
hydroxy, lower alkoxy, S02NR R4, or CONR3R4; [err] may also together form a
4-5 C alkylene; R3 and R4 are the same or different and selected from
hydrogen or lower alkyl, [err] may also together form a 4-5  C alkylene. 10
In this disclosure the expression "lower" means that the group referred to
contains 1-4 C (C=carbon) atoms, inclusive. Thus, lower alkyl, lower
alkenyl, lower alkynyl and lower alkoxy include for instance: methyl,
ethyl, propyl, isopropyl, butyl, secondary butyl, isobutyl, tertiary butyl,
allyl, propargyl, methoxy, ethoxy, propoxy, isopropoxy, butoxy, isobutoxy,
secondary butoxy and tertiary butoxy. Furthermore the expression "halo"
means fluorine, chlorine, bromine or iodine. 15     As regards the
substituent A, it is preferred that this substituent is 2-chloroethyl or
2-fluoroethyl, especially 2-chloroethyl. Also, as regards the substituent
B, it is preferred that this substituent is hydrogen or lower alkyl,
especially hydrogen. Furthermore, such compounds are preferred wherein R is
unsubstituted straight 2-5 C alkylene or 20 wherein R is ethylene,
especially unsubstituted ethylene. Especially preferred compounds are such
wherein one of the substituents [err] is methyl and the other is lower
alkyl or 2-hydroxyethyl, or wherein [err] are the same and are hydrogen,
methyl, ethyl, or propyl, or wherein [err] together are 5 C alkylene. Most
preferred compounds are such wherein [err] are hydrogen and/or methyl. 25
The following compounds are preferred: a) 1 - (2 - chloroethyl) - 3 - [2 -
(dimethylaminosulfonyl)ethyll - 1 - nitrosourea b) 1 - (2 - chloroethyl) -
3 - 12 - (diethylaminosulfonyl)ethyl] -1 - nitrosourea c) 3 -[2 -
(aminosulfonyl)ethyll - 1 - (2 - chloroethyl) - 1 - nitrosourea 30     d) 1
- (2 - chloroethyl) - 1 - nitroso - 3 - [2 - (1 - piperidinosulfonyl)ethyll
- urea a) 1 - (2 - chloroethyl) - 3 - [2 - (methylaminosulfonyl)ethyl] - 1
- nitrosourea f) 1 - (2 - chloroethyl) - 3 - 12 -
(dipropylaminosulfonyl)ethyl] - 1 - nitrosourea g) 1 - (2 - chloroethyl) -
3 - 12 - (2 - hydroxyethylaminosulfonyl)ethyll - 1 - nitrosourea h) 1 - (2
- chloroethyl) - 3 -[2 - (N - 2 - hydroxyethyl - N - methyl -
aminosulfonyl) - ethyl]- 1 - 35        nitrosourea i) 1 - (2 - chloroethyl)
- 3 - (2 - [2 - methoxyethylaminosulfonyl]ethyl) - 1 - nitrosourea j) 1 -
(2 - chloroethyl) - 3 - [2 - (dimethylaminosulfon)ethyl] - 3 - methyl - 1 -
nitrosourea k) 1 - (2 - chloroethyl) - 3 - (5 -
[dimethylaminosulfonyllpentyl) - 1 - nitrosourea l) 1 - (2 - chloroethyl) -
3 - (3 - [dimethylaminosulfonyllpropyl) - 1 - nitrosourea 40     m) 1 - (2
- chloroethyl) - 3 - (4 - [dimethylaminosulfonyl]butyl) - 1 - nitrosourea
n) 1 - (2 - chloroethyl) - 3 - (2 - [N - ethyl - N -
propylaminosulfonyllethyl) - 1 - nitrosourea Methods of preparation The
compounds having the general formula (l) may be prepared by conventional
methods. 45     A general process (Method 1 below) for preparing compounds
having the general formula (I) is as follows: Method 1 Compounds of the
general formula (I) are prepared by N-nitrosation of a corresponding urea
having 50 the general formula [err] (Il) 



55 wherein [err] B and A are as defined above. Among other methods for
preparing compounds having the general formula (I) the following may be 60
mentioned: 65 3    0 106 123 Method 2 An amine having the general formula
[err] 5 10 wherein [err], R and B are as defined above, is reacted with an
N - alkyl - N - nitroso - carbamoyl derivative of the general formula 0
NO [err] 15                                     [err]
(IV) A wherein A is as defined before, and wherein L is a suitable leaving
group. 20    Methods 1 and 2 are illustrated by the following processes: A.
A process according to Method 1, characterized by reacting a urea (II) with
a nitrosating agent. Several different such agents are known and the
following may be mentioned: Metal nitrites, such as alkali metal nitrites,
e.g., sodium, potassium and lithium nitrite, in combination with an acid,
e.g. hydrochloric acid, acetic acid, formic acid and methane sulfonic acid;
nitrosyl chloride (NOCI); dinitrogen trioxide 2s [err]; dinitrogen
tetroxide (N204); mixtures of various nitrogen oxides; nitrosyl sulfuric
acid (HO3S- ONO); nitrosonium tetrafluoroborate [err]; alkyl nitrites, e.g.
propyl nitrite and isoamyl nitrite; and nitric acid in combination with a
suitable reducing agent, e.g., copper dust. Although the process may be
performed at ambient temperatures, normally subambient temperatures such as
around [err] and sometimes even substantially lower, e.g., around -[err],
are employed, thus to 30 prevent thermal degradation of the compounds of
the general formula (I) Normally, temperatures of -10 to [err], inclusive,
are suitable. Also protection from light is advantageous to prevent the
corresponding photolytic degradation. The process may be carried out in an
inert solvent medium which, depending on the choice of nitrosating agent,
may be a chlorinated hydrocarbon, e.g., carbon tetrachloride, methylene
chloride, 35 chloroform; dimethyl formamide, acetic anhydride, pyridine, an
alcohol, e.g., ethanol, water; and in nitrosation with a metal nitrite the
acid used in this conjunction may also function as the solvent medium,
either alone or in a mixture with the above inert solvent medium. Mixtures
of more than one solvent may also be employed. Some nitrosating agents,
e.g., nitrosyl chloride, dinitrogen tetroxide and nitrosylsulphuric acid,
release 40 a strong acid in the reaction with a urea (II), and in such
cases a suitable base, e.g., potassium acetate, may be used in the process
to neutralize such formed strong acid. This may similarly also be
accomplished by using e.g., pyridine as both solvent and base. Nitrosation
of a urea (II) with an alkyl nitrite is performed in the presence of a
suitable nucleophilic anionic catalyst, e.g., chloride or isothiocyanat
anions. 45    Some of the foregoing methods for preparation of compounds of
the general formula (I) are summarized in reference (10). Method 1 above is
further illustrated in Examples 1-3, inclusive. B. A process according to
Method 2, characterized by reacting an amine (III) with an N - alkyl -N -
nitroso carbamoyl derivative (IV), wherein the group L of (IV) is a
suitable leaving group. 50     Among such leaving groups, L, the following
may be mentioned: Azido [err]; substituted phenoxy, i.e. ortho- or
para-nitrophenoxy, ortho-or para-cyanophenoxy, polyhalophenoxy such as
2,4,5-trichloro-, penta-chloro-, or pentafluorophenoxy; and
1-(2,5-pyrrolidinedione)oxy-. Although the process may be performed at
ambient temperatures, subambient temperatures, such as around [err], may be
employed and may also be advantageous to prevent thermal degradation of the



55 compounds of the general formulas (I) and (IV). Normally, temperatures
of -10 to [err], inclusive, are suitable. Also, protection from light is
advantageous to prevent the corresponding photolytic degradation. Suitable
inert solvents which may be employed in the process are, e.g., dimethyl
formamide, chlorinated hydrocarbons such as methylene chloride, alcohols
such as methanol, ethanol, n- and iso-propanol, and pyridine. 60    Some of
the foregoing procedures for preparation of compounds of the general
formula (I)are given in reference (11) and references given therein. Method
2 above is further illustrated in Examples 4-8, inclusive. Methods of
preparation of intermediates 65    a) The compounds of the general formula
(II), which are useful in Method 1 above as starting materials 4    0 106
123 for the preparation of the compounds of the general formula (I) are
prepared by known methods, for example: Methods a-1 and a-2 below: 5
a-1) A compound of the general formula (III) is reacted with an alkyl
isocyanate to give a compound of the general formula (II), e.g. according
to reference (12). This method is further illustrated in Example 9. a-2) A
compound of the general formula (III) is reacted with phosgene to give the
corresponding isocyanate or carbamoyl chloride (e.g. according to
reference[181), followed by reaction with a primary amine as in the above
method to give a compound of the general formula (II). 1o    This two step
procedure is further illustrated in Example 10. b) The compounds of the
general formula (III), which are useful as starting materials in Method 2
above for the preparation of the compounds of the general formula (I), are
prepared by known methods, for example methods b-1, b-2, b-3 and b-4 below:
b-1) An aminoalkylsulfonic acid having the general formula 15 [err]
(V) 20                                           0     B wherein R and B
are as defined above, is converted to its N-protected derivative, e.g. the
N-phtaloyl derivative (B=hydrogen), the N-benzyloxycarbonyl derivative, or
the N - [2,2,2 - trichloroethoxy- carbonyliderivative, converted with
phosphorous pentachloride to the corresponding chlorosulfonyl- 25
derivative, reacted with an amine of the general formula [err] NH
(VI) 30 R2 wherein [err] are as defined above, and the N-protecting group
is removed to give a compound of the general formula (III), e.g. according
to reference (19) and (20). This method is further illustrated in Example
11. 35     b-2) A bis(aminoalkyl)disulfide having the general formula [err]
(VII) B             B 40 wherein R and B are as defined above, is converted
to its N-protected derivative, e.g. the N-phtaloyl derivative (B=hydrogen),
the N-benzyloxycarbonyl derivative, or the N - [2,2,2 - trichloro-
ethoxycarbonyliderivative, oxidized e.g. with chlorine to the corresponding
chlorosulfonylderivative, reacted with an amine of the general formula 45
[err] (VI) 50 wherein [err] and [err] ar as defined above, and the
N-protecting group is removed to give a compound of the general formula
(III), e.g. according to reference (21). 



b-3) A dihaloalkene, e.g. a dibromoalkene having the general formula
Br-R-Br                               (VII) wherein R has the same meaning
as defined above, is reacted with phtalimide to a bromoalkylphtalimide,
then reacted with thiourea to a S-phtalimidoalkyl thiouronium bromide,
oxidized with e.g. chlorine to a phtalimidoalkylsulfonyl chloride, reacted
with an amine of the general formula [err] NH
(VI) 65                                          R2 5    0 106 123 wherein
R' and R2 are as defined above, and the phtalimido group removed to give a
compound of the general formula (III), e.g. according to reference (22).
This method is further illustrated in Example 12. b4) Other routes for the
preparation of compounds of the general formula (III are also known, as 5
described e.g. in reference (9). c) The compounds of the general formula
(IV), which are useful in Method 2 above as starting materials for the
preparation of the compounds of the general formula (I) are prepared by
known methods, e.g. according to references (10), (11), (12) and references
given therein. In synthesizing the compounds having the general formulas
(II), (III) and (IV), each group of compounds 10 involved must be
compatible with the process in question or, if necessary, protected during
one or more reaction steps and then converted to the desired group.
Pertinent examples of groups that may be protected are hydroxy, carboxyl,
sulfonic acid, primary or secondary amino groups. Examples of such
protecting groups are found in, e.g., references (13, 14, 15). The
compounds of the invention are generally characterized by the
pharmacological activity 15 hereinbefore stated, making them useful in
counteracting certain physiological abnormalities in a living animal body.
Effective quantities of the pharmacologically active compounds of the
invention may be administered to a living animal body in any one of various
ways, for example, orally as in capsules or tablets, parenterally in the
form of sterile solutions, suspensions, and by pellet implantation. Among
routes of parenteral administration are intravenously, subcutaneously,
intramuscularly, intraperitoneally, 20 intraarterially, and intradermally.
Other modes of administration are vaginally, rectally, and topically, as
e.g., in the form of ointments, suppositories, and powders. As
representative of living animal bodies, which may be treated with the
compounds and compositions of the invention, and according to the method of
treatment of the invention, for alleviation of the same and/or similar
conditions as those described, in addition to homo sapiens the following
may be 25 mentioned: domestic animals such as dogs and cats, and farm
animals such as horses, cows, sheep, and goats. Pharmaceutical formulations
are usually prepared from a predetermined quantity of one or more of the
compounds of the invention. Such formulations may take the form of powders,
syrups, suppositories, ointments, solutions, pills, capsules, pellets or
tablets, suspensions, emulsions, oil solutions, etc. with or 30 without,
but preferably with, any one of a large variety of pharmaceutically
acceptable vehicles or carriers. When in a mixture with a pharmaceutical
vehicle or carrier, the active ingredient usually comprises from about
0.01- to about 75 per cent, normally from about 0.05 to about 15 per cent,
by weight of the composition. Carriers such as cellulose, sugar, talc,
commonly used synthetic and natural gums, water, and the like, may be used
in such formulations. Binders such as polyvinylpyrrolidone and lubricants
such as 35 sodium stearate, may be used to form tablets. Disintegrating
agents such as starch may also be included in tablets. Although relatively
small quantities of the active materials of the invention, even as low as
5.0 milligrams, may be used in cases of administration to subjects having a
relatively low body weight, unit dosages are preferably five milligrams or
above and preferably ten, twenty-five, or fifty, or even higher, 40
depending of course upon the subject treated and the particular result
desired, as will be apparent to one skilled in the art. Broader ranges
appear to be 1 to 500 milligrams per unit dose. The active agents of the
invention may be combined for administration with other pharmaceutically
active agents such as analgesics, steroids or hormones, or the like, or
with buffers, antacids, or the like, and 



the proportion of the active agent or agents in the compositions may be
varied widely. It is only necessary 45 that the active ingredient of the
invention constitutes an effective amount, i.e., such that a suitable
effective dosage will be obtained consistent with the dosage form employed,
Obviously, several unit dosage forms may be administered at about the same
time. The exact individual dosage as well as daily dosages in a particular
case will of course be determined according to well established medical
and/or veterinary principles under the supervision of the physician or
veterinarian in charge. As a rule, however, when used 50 therapeutically,
the present compounds may be administered in a quantity of 1 to 500
milligrams, preferred ranges being 5-100 milligrams per day per subject or
patient, divided into 1 to 4 or more doses, over a suitable period and
depending upon the subject and the type of subject being treated. Detailed
description of the invention 55     The following examples are intended to
illustrate but not to limit the scope of the invention, although the
compounds named are of particular interest for our intended purposes. These
compounds have been designated by underlined numbers in the examples where
their systematic names are given. The compounds are later referred to by a
number code, a:b, where a means the number of the example wherein the
preparation of the compound in question is described, and b refers to the
order of the compounds 60 prepared according to that example. Thus,
compound 1:2 means the second compound prepared according to Example 1. The
structures of the compounds found in Examples 1-12 are confirmed the NMR
and elementary analysis. The NMR data are obtained using a 60 MHz
instrument (Perkin Elmer R 12). 65    0 106 123 Example 1 1 - (2 -
chloroethyl) - 3 - [2 - (dimethylaminosulfonyl)ethyl]urea (54.2 g, 0.02
mol) is dissolved in a mixture of glacial acetic acid (20 ml) and acetic
anhydride (100 ml). The solution is cooled to 0C and sodium nitrite (27.6
g, 0.4 mol) is added while stirring over a period of 2 hours. The reaction
mixture is 5  maintained at 0C for 10 hours and then added to a mixture of
ice and water. The reaction product is extracted with ether, which is then
washed with water, 5% aqueous sodium carbonate solution, and water. After
drying over anhydrous sodium sulphate, the ether is evaporated in vacuo.
The product, 1 - (2 - chloroethyl) - 3 - [2 - (dimethylaminosulfonyl)ethyl]
- 1 - nitrosourea (1), is 10  isolated and purified by preparative HPLC, is
pure by TLC and has a melting point of [err] In essentially the same manner
the following compounds are obtained from the corresponding starting
materials. 2.
1-(2-chloroethyl)-3-(2-[diethylaminosulfonyl]ethyl)-1-nitrosourea, m.p.
68C. 3. 3-(2-[aminosulfonyl]ethyl)-1 -(2-chloroethyl )-1 -nitrosourea, m.p.
115-118C. 15        4
1-(2-chloroethyl)-1-nitroso-3-(2-[1-piperidinosulfonyl]ethyl)-urea, m.p.
83C. 5. 1-(2-chloroethyl)-3-(2-[methylaminosulfonyl]ethyl)-1-nitrosourea,
m.p. 84-86C. 6.
1-(2-chloroethyl)-3-(2-[dipropylaminosulfonyl]ethyl)-1-nitrosourea, m.p.
69C. 7. 3-(2-[benzylaminosulfonyl]ethyl)-1-(2-chloroethyl)-1-nitrosourea,
m.p. 76-78C. 8. 1
-(2-chloroethyl)-3-(2-[2-methoxyethylaminosulfonyl]ethyl)-1 -nitrosou rea,
m.p. about 15C. 20        9.
3-(2-[butylaminosulfonyl]ethyl)-1-(2-chloroethyl)-1-nitrosourea, m.p.
55-56C. 10. 3-(2-[t-butylaminosulfonyl[ethyl)-1 -(2-chloroethyl)-1
-nitrosourea 11.
1-(2-chloroethyl)-3-(2-[cyclohexylaminosulfonyllethyl)-1-nitrosourea, m.p.
85-87C. 12. 3-(2-[bis(2-hydroxyethyl)aminosulfonyl]ethyl )-1
-(2-chloroethyl)-1 -nitrosourea 13.
1-(2-chloroethyl)-3-(2-[1-methylpentylaminosulfonyl]ethyl)-1-nitrosourea,
m.p. 24-26C. 25       14.
1-(2-chloroethyl)-3-(2-[2-hydroxyethylaminosulfonyl]ethyl)-1-nitrosourea
15.
1-(2-chloroethyl)-3-(2-[N-2-hydroxyethyl-N-methyl-aminosulfonyllethyl)-1
-nitrosourea, m.p. about [err] 16. 1 -(2-chloroethyl)-3-(2-[1,1
-dimethyl-2-hydroxyethylaminosulfonyll-ethyl)-1 -nitrosourea 17.
3-(2-[N-benzyl-N-methylaminosulfonyl]ethyl)-1-(2-chloroethyl)-1-nitrosourea
, m.p. [err]. 30       18.
1-(2-chloroethyl)-3-(2-[N-methyl-N-phenylaminosulfonyl]ethyl)-1-nitrosourea
, m.p. [err]. 19.
1-(2-chloroethyl)-3-(5-[dimethylaminosulfonyl]pentyl)-1-nitrosourea, m.p.
[err]. 20.
1-(2-chloroethyl)-3-(2-[N-methoxy-N-methylaminosulfonyl]ethyl)-1-nitrosoure
a, m.p. 55C. 21.
1-(2-chloroethyl)-3-(3-[dimethylaminosulfonyl]propyl)-1-nitrosourea, m.p.
99C. 



22.
1-(2-chloroethyl)-3-(2-[4-methylbenzylaminosulfonyl]ethyl)-1-nitrosourea,
m.p. 70C. 35       23.
1-(2-chloroethyl)-3-(2-[2-(dimethylaminosulfonyl)ethylaminosulfonyllethyl)-
1 -nitrosourea,    m.p. 70-[err]. 24.
1-(2-chloroethyl)-3-(4-[dimethylaminosulfonyl]butyl)-1-nitrosourea, m.p.
83C. 25. 3-(2-[dimethylaminosulfonyl]ethyl)-1-(2-fluoroethyl)-1-nitrosourea
26. 3-(2-[dimethylaminosulfonyl]ethyl )-1 -methyl-1 -nitrosourea 40
27. 1-(2-bromoethyl)-3-(2-[dimethylaminosulfonyl]ethyl)-1-nitrosourea 28. 1
-(2-chloroethyl)-3-(2-[N-cyclohexyl-N-methylaminosulfonyl]ethyl )-1
-nitrosourea 29.
1-(2-chloroethyl)-3-(2-[cyclopentylaminosulfonyl]ethyl)-1-nitrosourea 30.
3-(2-[2-(aminosulfonyl)ethylaminosulfonyl]ethyl)-1-(2-chloroethyl)-1-nitros
ourea 31.
1-(2-chloroethyl)-3-(2-[2-(methylaminosulfonyl)ethylaminosulfonyl]-ethyl)-1
-nitrosourea 45       32.
3-(2-[2-(aminocarbonyl)ethylaminosulfonyl]ethyl)-1-(2-chloroethyl)-1-nitros
ourea 33.
1-(2-chloroethyl)-3-(2-[2-(methylaminocarbonyl)ethylaminosulfonyl]ethyl)-1-
nitrosourea 34.
1-(2-chloroethyl)-3-(2-[2-(dimethylaminocarbonyl)ethylaminosulfonyl]ethyl)-
1-nitrosourea 35.
1-(2-chloroethyl)-3-(1-[dimethylaminocarbonyl]-2-[dimethylaminosulfonyl]eth
yl)-1-nitrosourea 36.
1-(2-chloroethyl)-3-(2-[dimethylaminosulfonyl]propyl)-1-nitrosourea 50
37.
3-(bis-2,3[dimethylaminosulfonyl]propyl)-1-(2-chloroethyl)-1-nitrosourea
38.
3-(bis-1,3-[dimethylaminosulfonyl]propan-2-yl)-1-(2-chloroethyl)-1-nitrosou
rea 39. 1-(2-chloroethyl)-3-(1
-[dimethylaminocarbonyl]-3-[dimethylaminosulfonyl]-propan-2-yl)-1 -
nitrosourea 40. 1 -(2-chloroethyl)-3-(1 -[dimethylaminosulfonyl
]-2-methylpropan-2-yl)-1 -nitrosourea 55      41.
1-(2-chloroethyl)-3-(1-[dimethylaminosulfonyl]propan-2-yl)-1 -nitrosourea
42. 1-(2-chloroethyl )-3-(1 -[dimethylaminosulfonyl]-butan-2-yl)-1
-nitrosourea 43. 3-(bis-1,3-[aminosulfonyl]propan-2-yl)-1
-(2-chloroethyl)-1-nitrosourea 44.
3-(1-[aminocarbonyl]-2-[aminosulfonyl]ethyl)-1 -(2-chloroethyl)-1
-nitrosourea 45. 1
-(2-chloroethyl)-3-(2-[dimethylaminosulfonyl]ethyl)-3-methyl-1 -nitrosourea
60      46. 3-allyl-1 -(2-chloroethyl)-3-[2-(dimethylaminosulfonyl)ethyl]-1
-nitrosourea 47.
1-(2-chloroethyl)-3-propargyl-3-[2-(dimethylaminosulfonyl)ethyl]-1
-nitrosourea 48.
1-(2-chloroethyl)-3-(2-methoxyethyl)-3-[2-(dimethylaminosulfonyl)ethyl]-1
-nitrosourea 49. 1 -(2-chloroethyl
)-3-cyclohexyl-3-[2-(dimethylaminosulfonyl)ethyl ]-1 -nitrosourea 50.
1-(2-chloroethyl)-3-cyclopropylmethyl-3-[2-(dimethylaminosulfonyl)ethyl]-1
-nitrosourea 65      51. 3,3-bis-[2-(dimethylaminosulfonyl)ethyl]-1
-nitrosourea 7    0 106 123 52.
1-(2-chloroethyl)-3-(2-[N-ethyl-N-methylaminosulfonyl]ethyl)-1-nitrosourea,
m.p. -250C 53.
1-(2-chloroethyl)-3-(2-[N-ethyl-N-propylaminosulfonyllethyl)-1-nitrosourea,
m.p. -200C 54.
1-(2-chloroethyl)-3-(2-[dimethylaminosulfonyl]ethyl)-3-ethyl-1-nitrosourea.
5 Example 2 To a cooled ([err] solution of dinitrogen tetroxide (4.14 g,
0.045 mol) in glacial acetic acid (50 ml) anhydrous sodium acetate (7.38 g,
0.09 mol) is added. The temperature is raised to [err], and 1 - (2 -
chloroethyl) - 3 - (2 - [dimethylaminosulfonyllethyl)urea (7.73 g, 0.03
mol) is added while stirring. After continued stirring at [err] for 30
minutes the mixture is added to a mix of ice and water. The reaction
product 10 is extracted with ether, which is then washed with water, 5%
aqueous sodium carbonate solution, and water. After drying over anhydrous
sodium sulphate the ether is evaporated in vacuo. The product, 1 - (2 -
chloroethyl) - 3 - (2 - [dimethylaminosulfonyllethyl) - 1 - nitrosourea
(the same compound as 1:1), is isolated and purified by preparative HPLC,
is pure by TLC and has a melting point of [err] 15 Example 3 1 - (2 -
chloroethyl) - 3 - (2 - [dimethylaminosulfonyl]ethyl)urea (5.16 g, 0.02
mol) is dissolved in a mixture of glacial acetic acid (100 ml) and acetic
anhydride (40 ml), and freshly fused potassium acetate (16 g) and
phosphorus pentoxide (4 g) is added. The resulting mixture is cooled to
[err], and a solution of nitrosyl chloride (5 g) in acetic anhydride (25
ml) is added dropwise while stirring. After the addition, 20 stirring is
continued for 2 hours at + [err]. The reaction mixture is added to a mix of
ice and water, and the reaction product is extracted with diethyl ether
which is then washed with water, 5% aqueous sodium 



carbonate solution and water. After drying over anhydrous sodium sulphate
the diethyl ether is evaporated in vacuo. The product, 1 - (2 -
chloroethyl) - 3 - (2 - [dimethylaminosulfonyllethyl) - 1 - nitrosourea
(the same compound as 1:1), is isolated and purified by preparative HPLC,
is pure by TLC, and has a melting 25 point of 65-67.5C. Example 4 A
solution of 2 - amino - N,N - dimethyl - ethanesulfonamide hydrochloride
(4.72, 0.025 mol) in abs. ethanol (30 ml) is cooled to 0C. Triethyl amine
(3.5 ml) is added and the mixture is added dropwise to a 30 solution of N -
(2 - chloroethyl) - N - nitroso carbamoyl azide (5.4 g, 0.03 mol). The
reaction mixture is stirred for 2 hours at 0C and is then evaporated to
dryness in vacuo. Diethyl ether is added to the residue, and the
precipitated triethyl amine hydrochloride is filtered off. The diethyl
ether solution is evaporated in vacuo to dryness. The product, 1 - (2 -
chloroethyl) - 3 - (2 - [dimethylaminosulfonyllethyl) - 1 - nitrosourea
(the same compound as 1:1), is isolated and purified by preparative HPLC,
is pure by TLC and 35 has a melting point of 65-67.5C. In essentially the
same manner compounds 1:2 to 1:44, inclusive, and 1:54 are obtained from
the corresponding starting materials. Example 5 40     To a solution of 2 -
amino - N,N - dimethyl - ethanesulfonamide hydrochloride (5 g, 0.026 mol)
in methanol (60 ml) is added triethyl amine (2.68 g). The mixture is
stirred for 10 minutes, and p-nitrophenyl N - (2 - chloroethyl) - N -
nitroso carbamate (7.25 g, 0.026 mol) is added. After stirring at room
temperature for 2 hours the mixture is evaporated in vacuo to dryness, and
methylene chloride (50 ml) and triethyl amine (10 ml) is added. The
resulting solution is washed twice with water (50 ml), twice with 2 M 45
hydrochloric acid (40 ml), and with water. After drying over anhydrous
sodium sulphate the solution is evaporated to dryness in vacuo. The
product, 1 - (2 - chloroethyl) - 3 - (2 - [dimethylamino- sulfonyllethyl) -
1 - nitrosourea (the same compound as 1:1), is isolated and purified by
preparative HPLC, is pure by TLC and has a melting point of 65-76.5C. In
essentially the same manner compounds 1:2 to 1:44, inclusive, and 1:54 are
obtained from the 50 corresponding starting materials. 1 - (2 -
chloroethyl) - 3 - (2 - [dimethylaminosulfonyllethyl) - 1 - nitrosourea
(the same compound as 1:1) is also prepared essentially in the same manner
from the same above mentioned amine and o-nitrophenyl N - (2 - chloroethyl)
- N - nitroso carbamate or o-cyanophenyl N - (2 - chloroethyl) - N - 55
nitroso carbamate. Example 6 To a solution of 2-aminoethansulfonamide
hydrochloride (5 g, 0.030 mol) in methanol (70 ml) triethylamine (3.13 g)
is added. The mixture is stirred for 10 minutes and p-nitrophenyl N - (2 -
60 chloroethyl) - N - nitroso carbamate (8.75 g, 0.032 mol) is added. After
stirring at room temperature for 2 hours the mixture is evaporated in vacua
to dryness, and the residue is extracted with methylene chloride (30 ml).
The undissolved crystalline material is filtered off and washed with
methylene chloride. The product obtained, 3 - (2 - [aminosulfonyl]ethyl) -
1 - (2 - chloroethyl) - 1 - nitrosourea (the same- compound as 1:3), is
pure in TLC without further chromatographic purification and is dried in
vacuo over 65 phosphorus pentoxide. The melting point of the product
obtained is 115-118C. 8    0 106 123 Example 7 To a solution of 2 - amino -
N,N - dimethy] - ethanesulfonamide hydrochloride (5 g, 0.026 moll in
methanol (60 ml) triethyl amine (2.68 g) is added. The mixture is stirred
for 10 minutes and 1 - [N - (2 - chloroethyl)N - nitrosoaminocarbonyloxyl -
2,5 - pyrrolidine - dione (6.94 g, 0.028 mol) is added. After 5 stirring at
room temperature for 2 hours the reaction mixture is evaporated in vacuo to
dryness and the residue is dissolved in methylene chloride. The solution is
washed with water (4x50 ml) and dried over sodium sulphate. After
filtration the dry solution is evaporated in vacuo to dryness. The product,
1 - (2 - chloroethyl) - 3 - (2 - [dimethylaminosulfonyl]ethyl) - 1 -
nitrosourea (the same compound as 1:1), is isolated and purified by
preparative HPLC, is pure in TLC and has a melting point of 65-[err] 10
Example 8 



To a solution of 2 - aminoethanesulfonamide hydrochloride (5 g, 0.030 mol)
in methanol (70 ml) triethyl amine (3.13 g) is added. The mixture is
stirred for 10 minutes and p - cyanophenyl - N - (2 - chloroethyl) - N -
nitroso carbamate (8.11 g, 0.032 mol) is added. After stirring at room
temperature for 3 15 hours the reaction mixture is evaporated in vacuo to
dryness and the residue is extracted with cold methylene chloride. The
undissolved crystalline material is filtered off and washed with cold
methylene chloride. The product obtained, 3 - (2 - (aminosulfonyllethyl) -
1 - (2 - chloroethyl) - 1 - nitrosourea (the same compound as 1:3), is pure
in TLC without further chromatographic purification, and is dried in vacuo
over phosphorus pentoxide. The melting point of the product obtained is
[err]. 20 Preparation of intermediates (Examples .9-12) Example 9 2 - amino
- N,N - dimethylethanesulfonamide hydrochloride (5.64 g, 0.03 mol) is
dissolved in chloroform (50 ml) while adding triethylamine (4.7 ml). The
solution is cooled to [err] and a mixture of 25 2-chloroethyl isocyanate
(2.83 ml, 0.04 mol) and chloroform (25 ml) is added dropwise. The reaction
mixture is stirred for 4 hours at room temperature and washed with water
(3x50 ml). The organic phase is dried over anhydrous sodium sulphate;
filtered and evaporated in vacuo to dryness. The product obtained is 1 - (2
- chloroethyl) - 3 - (2 - [dimethylaminosulfonyllethyl) - urea, m.p. [err]
In essentially the same manner other compounds of the general formula (II)
above are obtained from 30 the corresponding compounds of the general
formula (III) by reaction with the corresponding isocyanate. Example 10 2 -
amino - N,N - dimethylethanesulfonamide (4.72 g, 0.025 mol) is dissolved in
chloroform (50 ml) while adding triethyl amine (3.8 ml, 0.027 mol). The
solution is cooled to [err] and triethyl amine (3.8 ml, 35 0.027 mol) is
added. A solution of phosgene (3 g, 0.03 mol) in chloroform (25 ml) is
added dropwise while stirring. The reaction mixture is stirred for about 1
hour. A solution of 2-fluoroethyl amine hydrochloride (3.0 g, 0.03 mol),
triethyl amine (4 ml, 0.03 mol) in chloroform (50 ml) is added dropwise
while stirring and cooling. The reaction mixture is stirred at room
temperature for 1 hour and then washed with 0.1 M hydrochloric acid (50 ml)
and water (2x50 ml). The organic phase is dried and evaporated in vacuo to
40 dryness. The product obtained is 3 - (2 - [dimethylaminosulfonyl]ethyl)
- 1 - (2 - fluoroethyl) - urea. In essentially the same manner the
following compound is obtained from the corresponding starting materials.
2. 1-(2-bromoethyl)-3-(2,[dimethylaminosulfonyllethyl)-urea. 45 Example 11
A mixture of taurine (100g ,0,8 mol), potassium acetate (83,8 g, 1.4 mol)
and glacial acetic acid (283 ml) is boiled under stirring and reflux for 10
minutes. To the boiling mixture is added phtalic acid anhydride (126.2 g,
0.85 mol) and the reaction mixture is boiled for another 2,5 hrs. 50
After cooling to room temperature the mixture is filtered and the solid is
washed successively with glacial acetic acid and ethanol. The product, the
potassium salt of 2-phtalimidoethanesulfonic acid, is dried in vacuo. It is
characterized by NMR, and elementary analysis. The above product (132 g,
0.45 mol) is suspended in 660 ml of benzene. In order to remove traces of
moisture 150 ml of the benzene is distilled off. The mixture is cooled to
room temperature, whereupon phosphorus pentachloride (67.5 g, 0.32 mol) is
added while stirring. The mixture is then refluxed for 1 hr and a further
amount (67.5 g, 0.32 mol) of phosphorus pentachloride is added. The
stirring and heating is continued for another 1.5 hrs, whereupon the
solvent is removed in vacuo. Another 200 ml of benzene are 60 added and the
mixture is again evaporated to dryness. The residue is mixed with 900 g of
crushed ice and left overnight. The solid, 2-phtalimidoethanesulfonyl
chloride, is filtered off, washed with water and dried in vacuo. The
product is characterized by NMR, and has a melting point of [err]. The
above product (58.7 g, 0.215 mol) is dissolved in 400 ml of toluene. A
solution of dimethylamine (32.3 ml, 0.43 mol) in 80 ml of toluene is added
with cooling and stirring. 65    The reaction mixture is stirred at room
temperature for 2 hrs, whereupon 250 ml of water are added 9    0 106 123 



slowly. The precipitated compound, 2-phtalimidoethylsulfonyl dimethylamide,
is washed with water and dried in vacuo. The product is pure in TLC, is
characterized by NMR, and has a melting point of [err] The above product
(55 g, 0.195 mol) is suspended in 360 ml of 95% ethanol whereupon hydrazine
hydrate (9.8 g, 0.195 mol) is added. The reaction mixture is boiled under
reflux for 3 hrs. 5     The precipitated product is filtered off and the
filtrate is evaporated to dryness. The residue is combined with the
filtered product and the mixture is slurried in 180 ml of hot water, pH is
adjusted to about 3 and the mixture left overnight in the refrigerator. The
mixture is filtered and the filtrate is evaporated to dryness. The residue,
2 - aminoethylsulfonyl dimethylamide hydrochloride, is recrystallised from
240 ml of isopropanol. 10    The product is pure in TLC, is characterized
by NMR and quantitative analysis, and has a melting point of [err] In
essentially the same manner other compounds of the general formula (III)
above are obtained from the corresponding aminoalkylsulfonic acid. 15
Example 12 A mixture of phtalimide (100 g, 0.68 mol), potassium carbonate
(50 g, 0.36 mol) and trimethylene- dibromide (350 g, 1.73 mol.) is
gradually heated until reaction begins. The reaction is carried out in a
vessel equipped with an efficient double mantled condenser. When a clear
reaction mixture is obtained, the heating is maintained for 2 hrs whereupon
excess of  I 20 trimethylenedibromide is distilled off by means of steam
distillation. The residue is recrystallised from 100 ml of ethanol. The
crystallised product is extracted with petroleum ether. The extract is
evaporated to dryness, leaving the 3-bromopropylphtalimide (m.p. [err]) as
a white crystalline solid. A mixture of the above product (103 g, 0.38
mol.), thiourea (29.3 g, 0.38 mol.) and 200 ml of 95% 25 aqueous ethanol is
boiled under reflux for 8 hrs. On cooling, the S-3-phtalimidopropyl
thiuronium bromide precipitates and is filtered off and washed with
ethanol. Recrystallisation from water gives a pure product (m.p. [err] To a
hot aqueous solution of the above product (50 g, 0.15 mol.) is added a
solution of potassium acetate (56 g., 0.57 mol.) in 50 ml of hot water. The
mixture is stirred and kept at [err] for 1 hr. 30    After cooling, the
crystallised thiuronium acetate is filtered off and then suspended in a
mixture of 340 ml of water and 4.5 g of concentrated hydrochloric acid. On
cooling [err] chlorine is passed into the solution while stirring. After
about 3 hrs. the 3-phtalimidopropane-1-sulfonyl chloride is filtered off
and V    washed with water. The product is purified by dissolving it in hot
benzene, filtering the solution and precipitating the product by addition
of light petroleum. 35    The product has a m.p. of [err] (when dried in
vacuo over [err]) The above product (61.9 g, 0.215 mol.) is dissolved in
400 ml of toluene. A solution of dimethylamine (32.3 ml, 0.43 mol.) in 80
ml of toluene is added with cooling and stirring. The reaction mixture is
stirred at room temperature for 2 hrs, whereupon 250 ml of water are added
slowly. The precipitated compound, 3 - phtalimidopropane - 1 -
sulfonyldimethylamide is washed with 40 water and dried in vacuo. The
product is pure in TLC and is characterized by NMR. The above product (55
g, .0.195 mol.) is suspended in 360 ml of 95% ethanol whereupon hydrazine
hydrate (9.75 g, 0.195 mol.) is added. The reaction mixture is boiled under
reflux for 3 hrs. The precipitated product is filtered off and the filtrate
is evaporated to dryness. The residue is combined with the filtered product
and the mixture is slurried in 180 ml of hot water, pH is adjusted to 45
about 3 and the mixture left overnight in the refrigerator. The mixture is
filtered and the filtrate is evaporated to dryness. The residue, crude 3 -
aminopropyl - 1 - sulfonyldimethylamide hydrochloride is recrystallised
from 240 ml of isopropanol and dried in vacuo. The product is pure in TLC
and is characterized by NMR and quantitative analysis. 50 Example 13 This
example illustrates the effect of compounds of the present invention in
inhibiting the growth of several tumours. From the results obtained it is
obvious that the compounds of the present invention have improved
toxicological and therapeutic properties, resulting in increased
therapeutic indexes, in comparison with commercially available antitumour
agents. 55    A therapeutic index is an indication of the therapeutic
usefulness of a compound, and such an index may be defined in various ways.
One type of therapeutic index commonly used is the ratio LD50/ED50, wherein
LD50 is the dose that causes a 50 per cent lethality, and ED50 is the dose
that causes a 50 per cent reduction of tumour size. Another type of
therapeutic index, useful in evaluation of increasing survival 



time, is the ratio between maximum and minimum effective dose. Both these
types of therapeutic indexes 60 are used and given in the experimental
results below. The experimental design and interpretation of the results
are in accordance with the standards set by the CCNSC (see reference (16))
and by the DR & D (see reference (17)). The manner of administration of the
compounds is by the oral (p. o.) route in each case. Some of the results
obtained are given in Table 1-2.3 below. 65    This example shows that the
new compounds are useful to prevent the growth of tumours and can 10    0
106 123 therefore be employed in treating a living animal body suffering
from disorders responsive to treatment with anti-cancer agents and
immunosuppressive agents. Walker carcinosarcoma 256 5 Experimental animals:
Female Sprague Dawley rats Tumour implants: Tumour pieces with 2-3 mm
diameter, implanted subcutaneously 10 Therapy: The compound is administered
p.o. once on the day after the implantation Termination: 15    The animals
are killed on the 9th day after implantation Evaluation: Weight of tumour
is determined in test animals and compared with those of control animals.
For each compound the LD50 and ED50 dose (as defined above) are determined.
The therapeutic index, T.l., 20 (LD50/ED50) is calculated. TABLE 1
Antitumour results on walker carcinosarcoma 256 25
LD50     ED50         T.l. Compound         mg/kg    mg/kg    LD50/ED50
BCNU             50      1           50 30                         CCNU
90       1           90 )                   Cyclophosphamide       180
6            30 1:1             50      0.25         200 35 1:2
60      0.4          150 1:3             40      0.2          200 40
1:4             125      1           125 1:5             40      0.25
160 1:6             250     2            125 45 1:7             250     2
125 1:14            90      0.6          150 50
1:15            90      0.6          150 1:19            250     1
250 1:24            250     2            125 55 1:28          >250      2.5
>100 1:53            250     1.7          147 60 In preliminary experiments
the following additional compounds are found to exhibit significant
activity in the foregoing test in a dose of 8 mg/kg: 1:8 to 1:13,
inclusive; 1:16 to 1:18, inclusive; 1:20 to 1:23, inclusive; 1:25 to 1:45,
inclusive; 1:48, 1:52 and 1:54. 65 



0 106 123 Lymphatic leukemia L1210 Experimental animals: Female [err] mice
5 Tumour implants: [err] tumour cells implanted intraperitoneally (i.p.)
Therapy: The compounds were administered p.o. once on the day following the
implantation. to Termination: The animals were killed on the 60th day after
the implantation. Living animals on the 60th day are termed long term
survivors. 15 Evaluation: a) Evaluation of therapeutic dose range for
survival time increase: Survival times at various dose levels are
determined, and the survival time of the test animals (t) is expressed as
the percentage of that of the control animals (c): 20
t* 100c (%) The maximum effective dose and the minimum effective dose
required to achieve t. 100/c[err]125% are determined, and a therapeutic
Index as defined below is calculated: 25
[err]=max. effect. dose/min. effect. dose. Some of the results obtained are
shown in Table 2:1. b) Evaluation of therapeutic dose range for long term
survival: Long time survival is determined at various dose levels and is
expressed as surviving test animals on day 60 (T) as the percentage of that
of the 30 total number of test animals [err]: [err] (%) The maximum
effective dose and the minimum effective dose to achieve long term survival
T [err] 35 are determined and a therapeutic index, T.l.[err], is
calculated: [err]=max. effect. dose/min. effect. dose. Some of the results
obtained are shown in Table 2:2. 40    c) Evaluation of cure potential: The
normal survival time for test animals receiving no therapeutic treatment is
9-11 days. Surviving test animals on the 60th day after implantation
showing no sign of tumour presence are regarded as cured animals. Long term
survival is determined as under b) above, and the effective dose or dose
range to achieve a long term survival T - [err]90% is determined as an
evaluation of the cure potential. Some of the results obtained are shown in
Table 2:3. 45 50 55 60 65 12    0 106 123 TABLE 2:1 Evaluation of
therapeutic range for survival time increase Maximum    Minimum 5
effective    effective       T.l.s [err]      [err]     max. eff. dose
Compound        mg/kg       mg/kg       min. eff. dose BCNU            63
16              4 1o Methyl-CCNU        31           8               4 



1:1            63           8               8 15                      1:2
125          16               8 1:4           125           8
16 1:5            63           8               8 20 1:6           250
31               8 1:9           125          16               8 25
1:11           250         31               8 1:14          125          16
8 1:15          125          16               8 30 1:17          500
63               8 1:20          125          16               8 35
1:21            63          8               8 1:24          250          31
8 1:28          250          31               8 40 1:53          500
31              16 x) Median survival time per cent of control [err]125% 45
The following additional compounds are found to exhibit significant
activity (i.e. median survival time per cent of control [err]125%) in a
dose of 125 mg/kg in the foregoing test: 1:10; 1:13; 1:18; 1:25-1:27,
inclusive; 1:29-1:45, inclusive; and 1:54. 50 55 60 65 13    0 106 123
TABLE 2:2 Evaluation of therapeutic range for long term survival Maximum
Minimum              T.I.s 5                                  effective
dosex)    effective [err]    max. eff. dose Compound             mg/kg
mg/kg          min. eff. dose BCNU                 63                  63
1 10               Methyl CCNU            none                none
none Chlorozotocin 1:1                 63                  31
2 15 1:2                125                  63                 2 1:3
31                  16                 2 20                   1:4
125                  31                 4 1:7                250
125                 2 1:8                 63                  31
2 25 1:9                125                  63                 2 1:11
125                  63                 2 30                    1:14
125                  31                 4 1:15               125
31                 4 1:17               250                 125
2 35 1:19               125                  63                 2 1:20
125                  63                 2 



40                    1:21                63                  31
2 1:23               125                  63                 2 1:24
250                  63                 4 45 1:28               250
125                 2 1:52                63                  31
2 50                    1:53               250                 125
2 x) Dose levels to achieve >20%  long term survivors, i.e. test animal
survivors on day 60. 55 60 65 14    0 106 123 TABLE 2:3 Evaluation of cure
potential Dose or dose range for [err]) 5                          Compound
mg/kg BCNU                       none Methyl CCNU 10 Chlorozotocin 1:1
31-63 15                            1:4                         125 1:5
31 1:6                        125 20 1:8                      31-63 1:9
63 25                             1:11                       125 1:12
125 1:14                        63 30 1:15                        63 1:16
250 35                             1:19                       125 1:20
63-125 1:21                     31-63 40 1:23                       125
1:24                       125 45                            1:28
125 1:53                    125-150 50      [err] Cured defined as test
with [err]90%  long term survivors, i.e. test animal survivors on day 60.
55 60 65 15    0 106 123 Example 14 Manufacturing process for tablets a 20
mg 



Model batch of 1000 tablets 5                            Solid active
compound, [err] 70    20 g Lactosum, ph. Nord                210 g Amylum
maidis, ph. Nord.          75 g Kollidon 25, B.A.S.F.             3.5 g 10
11  Aqua purificata                     q.s. III Talcum, ph. Nord.
15 g Magnesii stearas, ph. Nord.     1.5 g 15                      Weight
of 1000 tablets                  325 g Weight of 1 tablet: 325 mg [err] The
mesh standard is according to the international system of code DIN
4189/1968. 20 Punch: 10.5 mm round, flat, scored, bevel-edged Mix the
screened substances I thoroughly and then moisten with 11, whereupon the
mixture is granulated through a stainless sieve No. 10 (mesh 25). Dry the
granulate in an oven at a maximum temperature of [err], then repeat sieving
through sieve No. 10. Add the substances under III and mix 25 thoroughly.
Punch tablets with a gross weight of about 325 mg. Example 15 Suspension
for injection 20 mg/ml 30                       Active compound, mesh 100
20 mg Sodium chloride                 8 mg Carboxy methylcellulose
1 mg 35 Benzyl alcohol                  1 mg Distilled water to make
1 ml Example 16 Oral suspension 5 mg/ml Active compound, mesh 100       5
mg Sorbitol                        600 mg Flavouring compound
q.s. Colour                          q.s. 50 Water to make
1 ml Example 17 Suppositoria a 25 mg 55 Active compound                 25
mg Cocoa butter                    q.s. 60 65 16    0 106 123 Example 18
Ointment 2% Active compound                 2 g 5 Triethanolamine
1 g Glycerol                        7 g 10                      Cetanol
2.5 g Lanoline                        2.5 g Stearic acid
20 g 15 Sorbitan monooleate             0.5 g 



Sodium hydroxide                0.2 g 20                      Methyl
paraben                   0.3 g Propyl paraben                  0.1 g
Ethanol                         0.9 g 25 Water to make
100 g Example 19 Capsules a 10 mg 30 Active compound                 10 mg
Magnesium stearate                                       2 mg 35
Talcum                          188 mg The substances are mixed and filled
into capsules Example 20 40                 10 mg Sterile powder to be
dissolved in water for injection Water-soluble active compound   10 mg
Sodium chloride                 4 mg 45 Methyl paraben                  0.7
mg Propyl paraben                  0.3 mg 50     The substances are
dissolved in distilled water The solution is dispensed in vials and
freeze-dried. In the foregoing Examples 14-20 relating to compositions the
Active Compounds are those covered by the general formula (I) above. Those
Active Compounds which are disclosed in the foregoing Examples 55 1-8 are
preferred as Active Compounds. Also, it is to be noted that two or more
Active Compounds of the invention may be used in combination in the
compositions illustrated, and also if desired in combination with other
pharmacologically active agents. Various modifications and equivalents will
be apparent to one skilled in the art and may be used in the 60 compounds,
compositions and methods of the present invention without departing from
the spirit or scope thereof, and it is therefore to be understood that the
invention is not to be limited to the specific examples and embodiments
disclosed herein. 65 17    0 106 123 Literature references 1. Carter,
Bakowski, Hellman-Chemotherapy of Cancer, Wiley, 1977, p. 70-72 2.
Wasserman-Cancer 36 (1975), 1258 3. Schacht-Cancer 48 (1981), 1328 5
4. Weiss-Cancer Treatment Reviews 8 (1981), 111 5. Schein-Cancer and
Chemotherapy, vol. III, Academic Press, 1981, p. 37 6. Belt-Cancer
Treatment Reports 64 (1980):12, 1235 7. Ahlgren-Cancer Treatment Reports 65
(1981), 223 8. Sandler, Karo-Functional Groupe Preparations, vol. 2 (1971),
Academic Press, chapter 17 10     9. Houben-Weyl, vol. 9 (1955), 343 10.
Sandler, Karo-Functional Group Preparations, vol. 2 (1971), Academic Press,
chapters 10, 11 and 17 11. Martinez-J. Med. Chem. 25 (1982), 178 12.
Sandler, Karo-Functional Group Preparations, vol. 2 (1971), Academic Press,
chapter 6 15    13. McOmie-Protective  Groups in Organic Chemistry, Plenum
Press, 1973 14. Greene-Protective Groups in Organic Synthesis, Wiley, 1981
15. Hoyben-Weyl, vol. 15/1 (1974) 16. Cancer Chemotherapy Reports,
December, 1962 



17. Cancer Chemotherapy Reports, September, 1972, vol. 3 No. 2 20     18.
Sandler, Karo-Functional Group Preparations, vol. 1 (1968), Academic Press,
chapter 12 19. Mead, Koepfli-J. Org. Chem. 12 (1947), 295 20. Mcllwain-J.
Chem. Soc. 1941, 75 21. Brynes-J. Med. Chem. 21 (1981), 45 22. Griffin,
Hey-J. Chem. Soc. 1952, 3334 25 Claims 1. Novel compounds having the
general formula: 30                               [err] 35 wherein A is
lower alkyl or halolower alkyl; B is hydrogen; lower alkenyl; lower
alkynyl; 3-6 C cycloalkyl; -RSO2NR3R4, or lower alkyl optionally
monosubstituted with lower alkoxy or 3-6 C cycloalkyl; R is straight or
branched 2-5 C alkylene, optionally monosubstituted with [err] said 40
alkylene always containing at least two carbon atoms separating the
nitrogen atom of the urea from any [err] [err] are the same or different
and selected from hydrogen, 5-6 C cycloalkyl, lower alkoxy, phenyl, benzyl,
and straight or branched 1-6 C alkyl, optionally monosubstituted with
hydroxy, lower alkoxy, [err] may also together form a 4-5 C alkylene; 45
[err]  are the same or different and selected from hydrogen or lower alkyl
or [err] together may form a 4-5 C alkylene. 2. Compounds according to
claim 1, characterized in that A is chloroethyl or fluoroethyl, preferably
-    chloroethyl. 3. Compounds according to claim 1-2, characterized in
that R is unsubstituted 2-5 C alkylene, so preferably ethylene. 4.
Compounds according to any of the claims 1-3, characterized in that B is
hydrogen or lower alkyl, preferably hydrogen. 5. Compounds according to any
of the claims 1-4, characterized in that one of the substituents [err] and
R2 is methyl and the other of the substituents [err] is lower alkyl or
2-hydroxyethyl. 55    6. Compounds according to any of the claims 1-4,
characterized in that [err] are the same and selected from the group
hydrogen, methyl, ethyl and propyl, or wherein [err] together are 5 C
alkylene. 7. Compounds according to any of the claims 1-4, characterized in
that [err] are hydrogen and/or methyl. 8. Compounds according to claim 1
selected from the following group: 60 a)
1-(2-chloroethyl)-3-[2-(dimethylaminosulfonyl)ethyl]-1-nitrosourea b)
1-(2-chloroethyl)-3-[2-(diethylaminosulfonyl)ethyl]-1 -nitrosourea c)
3-[2-(aminosulfonyl)ethyl]-1-(2-chloroethyl)-1-nitrosourea d)
1-(2-chloroethyl)-1-nitroso-3-(2-(1 -piperidinosulfonyl)ethyllurea 65    e)
1-(2-chloroethyl)-3-[2-(methylaminosulfonyl)ethyl]-1 -nitrosourea    0 106
123 Literature references 1. Carter, Bakowski, Hellman-Chemotherapy of
Cancer, Wiley, 1977, p. 70-72 2. Wasserman-Cancer 36 (1975), 1258 3.
Schacht-Cancer 48 (1981), 1328 5      4. Weiss-Cancer Treatment Reviews 8
(1981), 111 5. Schein-Cancer and Chemotherapy, vol. III, Academic Press,
1981, p. 37 6. Belt-Cancer Treatment Reports 64 (1980):12, 1235 7.
Ahlgren-Cancer Treatment Reports 65 (1981), 223 8. Sandier, Karo-Functional
Groupe Preparations, vol. 2 (1971), Academic Press, chapter 17 10     9.
Houben-Weyl, vol. 9 (1955), 343 10. Sandier, Karo-Functional Group
Preparations, vol. 2 (1971), Academic Press, chapters 10, 11 and 



17 11. Martinez-J. Med. Chem. 25 (1982), 178 12. Sandier, Karo-Functional
Group Preparations, vol. 2 (1971), Academic Press, chapter 6 15     13.
McOmie-Protective Groups in Organic Chemistry, Plenum Press, 1973 14.
Greene-Protective Groups in Organic Synthesis, Wiley, 1981 15. Hoyben-Weyl,
vol. 15/1 (1974) 16. Cancer Chemotherapy Reports, December, 1962 17. Cancer
Chemotherapy Reports, September, 1972, vol. 3 No. 2 20     18. Sandier,
Karo-Functional Group Preparations, vol. 1 (1968), Academic Press, chapter
12 19. Mead, Koepfli-J. Org. Chem. 12 (1947), 295 20. Mcllwain-J. Chem.
Soc. 1941, 75 21. Brynes-J. Med. Chem. 21 (1981), 45 22. Griffin, Hey-J.
Chem. Soc. 1952, 3334 25 Claims 1. Novel compounds having the general
formula: 30                                [err] 35 wherein A is lower
alkyl or halolower alkyl; B is hydrogen; lower alkenyl; lower alkynyl; 3-6
C cycloalkyl; -RS02NR3R4, or lower alkyl optionally monosubstituted with
lower alkoxy or 3-6 C cycloalkyl; R is straight or branched 2- C alkylene,
optionally monosubstituted with [err] said 40 alkylene always containing at
least two carbon atoms separating the nitrogen atom of the urea from any
[err] [err] are the same or different and selected from hydrogen, 5-6 C
cycloalkyl, lower alkoxy, phenyl, benzyl, and straight or branched 1-6 C
alkyl, optionally monosubstituted with hydroxy, lower alkoxy, [err] may
also together form a 4-5  C alkylene; 45     [err] are the same or
different and selected from hydrogen or lower alkyl or R3 and R4 together
may form a 4-5 C alkylene. 2. Compounds according to claim 1, characterized
in that A is chloroethyl or fluoroethyl, preferably chloroethyl. 3.
Compounds according to claim 1-2, characterized in that R is unsubstituted
2-5 C alkylene, 50 preferably ethylene. 4. Compounds according to any of
the claims 1-3, characterized in that B is hydrogen or lower alkyl,
preferably hydrogen. 5. Compounds according to any of the claims 1-4,
characterized in that one of the substituents [err] and R2 is methyl and
the other of the substituents [err] is lower alkyl or 2-hydroxyethyl. 55
6. Compounds according to any of the claims 1-4, characterized in that
[err] are the same and selected from the group hydrogen, methyl, ethyl and
propyl, or wherein [err] together are 5 C alkylene. 7. Compounds according
to any of the claims 1-4, characterized in that [err] are hydrogen and/or
methyl. 8. Compounds according to claim 1 selected from the following
group: 60 a)
1-(2-chloroethyl)-3-[2-(dimethylaminosulfonyl)ethyl]-1-nitrosourea b)
1-(2-chloroethyl)-3-[2-(diethylaminosulfonyl)ethyll-1-nitrosourea c)
3[2-(aminosulfonyl)ethyl]-1-(2-chloroethyl)-1-nitrosourea d)
1-(2-chloroethyl)-1-nitroso-3-[2-(1-piperidinosulfonyl)ethyllurea 65     e)
1-(2-chloroethyl)-3-[2-(methylaminosulfonyl)ethyll-1-nitrosourea 18    0
106 123 f) 1-(2-chloroethyl)-3-(2-(dipropylaminosulfonyl)ethyl]-1
-nitrosourea g)
1-(2-chloroethyl)-3-[2-(2-hydroxyethylaminosulfonyl)ethyll-l-nitrosourea h)
1-(2-chloroethyl)-3-[2-(N-2-hydroxyethyl-N-methyl-aminosulfony)ethyl
-nitrosoure a 



i)
1-(2-chloroethyl)-3-(2-[2-methoxyethylaminosulfonhyl]ethyl)-l-nitrosourea 5
j)
1-(2-chloroethyl)-3-[2-(dimethylaminosulfonyl)ethyll-3-methyl-l-nitrosourea
k) 1-(2-chloroethyl)-3-(5-[dimethylaminosulfonyl]pentyl)-l-nitrosourea 1)
1-(2-chloroethyl)-3-(3-[dimethylaminosulfonyl]propyl)-1 -nitrosourea m)
1-{2-chloroethyl)-3-(4-(dimethylaminosulfonyllbutyl)-1-nitrosourea n)
1-(2-chloroethyl)-3-(2-[N-ethyl-N-propylaminosulfonyl]ethyl)-1-nitrosourea
10 9. A method for the preparation of a compound of the formula [err] 15
(I) wherein A is lower alkyl or halolower alkyl; 20    B is hydrogen; lower
alkenyl; lower alkynyl; 3-6 C cycloalkyl; -[err] or lower alkyl optionally
monosubstituted with lower alkoxy or 3-6 C cycloalkyl; R is straight or
branched 2-5 C alkylene, optionally monosubstituted with [err]said alkylene
always containing at least two carbon atoms separating the nitrogen atom of
the urea from any [err] 25     [err]are the same or different and selected
from hydrogen, 5-6 C cycloalkyl, lower alkoxy, phenyl, benzyl, and straight
or branched 1-6 C alkyl, optionally monosubstituted with hydroxy, lower
alkoxy, [err] may also together form a 4-5 C alkylene; R3 and R4 are the
same or different and selected from hydrogen or lower alkyl or [err]
together may form a 4-5 C alkylene; characterized by 30     a)
N-nitrosation of a corresponding urea of the formula R'    0         0 35
[err] wherein [err], R, B and A are as defined in claim 1 or b) reacting an
amine of the general formula 40                                       [err]
ll) wherein Rt, R2, R and B are as defined abov with an
N-alkyl-N-nitroso-carbamoyl derivative of the general formula [err] 50
(IV) wherein A is as defined before and wherein L is a suitable leaving
group. 55     10. A process according to claim 9 characterized in that a
compound according to any of claims 1-8 is prepared. 11. A pharmaceutical
preparation comprising as an active agent an effective amount of a compound
of the formula [err] 60 (I) 65 wherein A is lower alkyl or halolower alkyl;
19    0 106 123 B is hydrogen; lower alkenyl; lower alkynyl; 3-6 C
cycloalkyl; -[err], or lower alkyl optionally monosubstituted with lower
alkoxy or 3-6 C cycloalkyl; R is straight or branched 2-5 C alkylene,
optionally monosubstituted with [err] said alkylene always containing at
least two carbon atoms separating the nitrogen atom of the urea from any 5
[err] R' and R2 are the same or different and selected from hydrogen, 5-6 C
cycloalkyl, lower alkoxy, phenyl, benzyl, and straight or branched 1-6 C
alkyl, optionally monosubstituted with hydroxy, lower alkoxy,[err] may also
together form a 4-5 C alkylene; [err]are the same or different and selected
from hydrogen or lower alkyl or R3 and R4 together 



10 may form a 4-5 C alkylene; in association with a pharmaceutically
acceptable carrier for use as anticancer agents. 12. A pharmaceutical
preparation according to claim 11 comprising as an active ingredient a
compound according to any of the claims 1-8. 15 Patentanspruche 1. Neue
Verbindungen der allgemeinen Formel R1    0         0     NO 20
\It           II   / N-S-R-N-C-N                              (I) *
~~~~~/ 11   ! R2    0      B        A 25 worin A niederes Alkyl oder
niederes Halogenalkyl, B Wasserstoff, niederes Alkenyl, niederes Alkinyl,
Cycloalkyl mit 3 bis 6 Kohlenstoffatomen, -RS02NR3R4 oder gegebenenfalls
mit niederem Alkoxy oder Cycloalkyl mit 3 bis 6 Kohlenstoffatomen
monosubstituiertes niederes Alkyl ist, R gerad- oder verzweigtkettiges
Alkylen mit 2 bis 5 Kohlenstoffatomen, gegebenenfalls monosub- stituiert
mit SO2NR3R4 mder CONR3R4, bedeutet, worin dieses Alkylen immer wenigstens
zwei das 30 Stickstoffatom des Harnstoffs von jeglichem SO2NR1R2 oder
SO2NR3R4 trennende Kohlenstoffatome enthalt, R' und R2 gleich oder
verschieden und aus Wasserstoff, Cycloalkyl mit 5 bis 6 Kohlenstoffatomen,
niederem Alkoxy, Phenyl, Benzyl und gerad- oder verzweigtkettigem,
gegebenenfalls mit Hydroxy, niederem Alkoxy, S02NR3R4 oder CONR3R4
monosubstituiertem Alkyl mit 1 bis 6 Kohlenstoffatomen ausgewahlt sind, RI
und R2 ebenso zusammen ein Alkylen mit 4 bis 5 Kohlenstoffatomen bilden
konnen, 35     Rs und R4 gleich oder verschieden sind und aus Wasserstoff
oder niederem Alkyl ausgewihit sind oder R3 und R4 zusammen ein Alkylen mit
4 bis 5 Kohlenstoffatomen bilden konnen. 2. Verbindungen nach Anspruch 1,
dadurch gekennzeichnet, daB A Chlorethyl oder Fluorethyl, vorzugsweise
Chlorethyl, ist. 3. Verbindungen nach Anspruch 1 und 2, dadurch
gekennzeichnet, dag R unsubstituiertes Alkylen mit 2 4o bis 5
Kohlenstoffatomen, vorzugsweise Ethylen ist. 4. Verbindungen nach einem der
Anspruche 1 bis 3, dadurch gekennzeichnet, daB B Wasserstoff oder niederes
Alkyl, vorzugsweise Wasserstoff, ist. 5. Verbindungen nach einem der
Anspruche 1 bis 4, dadurch gekennzeichnet, daB einer der Substituenten RB
und R2 Methyl und der andere der Substituenten R1 und R2 niederes Alkyl
oder 45 2-Hydroxyethyl ist. B. Verbindungen nach einem der Anspruche 1 bis
4, dadurch gekennzeichnet, daB R' und R2 gleich sind und aus der Gruppe aus
Wasserstoff, Methyl, Ethyl und Propyl ausgewahit sind oder worin R und R2
zusammen Alkylen mit 5 Kohlenstoffatomen sind. 7. Verbindungen nach einem
der Anspruche 1 bis 4, dadurch gekennzeichnet, daB RI und R2 50 Wasserstoff
und/oder Methyl sind. 8. Verbindungen nach Anspruch 1, ausgewahilt aus der
folgenden Gruppe (a)
1-(2-Chlorethyl)-3-[2-dimethylaminosulfonyl)ethyll-l-nitrosoharnstoff (b)
1-(2-Chlorethyl)-3-[2-(diethylaminosulfonyl)ethyll-1 -nitrosoharnstoff (c)
3-[2-(Aminosulfonyl)ethyll-1-(2-chloroethyl)-1-nitrosoharnstoff 55    (d)
1-(2-Chlorethyl)-1-nitroso-3-f2-(1-piperidinsulfonyl)ethyll-harnstoff (a)
1-(2-Chlorethyl)-3-(2-(methylaminosulfonyl)ethyll-1-nitrosoharnstoff (f)
1-(2-Chlorethyl)-3-[2-(dipropylaminosulfonyl)ethylj-1-nitrosoharnstoff (g)
1-(2-Chlorethyl)-3-[2-(2-hydroxyethylaminosulfonyl)ethylJ-1-nitrosoharnstof
f (h)
1-(2-Chlorethyl)-3-(2-(N-2-hydroxyethyl-N-methyl-aminosulfonyl)ethyl-1-nitr
osoharnstoff 60    (i)
1-(2-Chlorethyl)-3-(2-[2-methoxyethylaminosulfonyljethyl)-1
-nitrosoharnstoff (j)
1-(2-Chlorethyl)-3-[2-(dimethylaminosulfonyl)ethyll-3-methyl-1-nitrosoharns
toff (k)
1-(2-Chlorethyl)-3-(5-[dimethylaminosulfonyllpentyl)-1-nitrosoharnstoff (1)
1-(2-Chlorethyl)-3-(3-[dimethylaminosulfonyllpropyl)-1-nitrosoharnstoff (m)
1-(2-Chlorethyl)-3-(4-[dimethylaminosulfonyl]butyl)-1-nitrosoharnstoff 65
(n)
1-(2-chlorethyl)-3-(2-[N-ethyl-N-propylaminosulfonyllethyl)-1-nitrosoharnst
off 20    



0 106 123 9. Verfahren zur Herstellung einer Verbindung der Formel R1    0
0      NO J                                \    1,~~~~~~~~~~~~~~~~~~~~~~I
ii   / 5                                        N-S-R-N-C-N
(1), /    !i R2     0     B        A worin A niederes Alkyl oder niederes
Halogenalkyl ist, 10     B Wasserstoff, niederes Alkenyl, niederes Alkinyl,
Cycloalkyl mit 3 bis 6 Kohlenstoffatomen, -RSO2NR3R4 oder gegebenenfalls
mit niederem Alkoxy oder Cycloalkyl mit 3 bis 6 Kohlenstoffatomen
monosubstituiertes niederes Alkyl ist, R gegebenenfalls mit SO2NR2R4 oder
CONR3R4 monosubstituiertes gerad- oder verzweigtkettiges Alkylen mit 2 bis
5 Kohlenstoffatomen, wobei dieses Alkylen immer wenigstens zwei das
Stickstoffatom 15 des Harnstoffs von jeglichem S02NR'R2 oder S02NR3R4
trennende Kohlenstoffatome enthilt, R1 und R2 gleich oder verschieden sind
und aus Wasserstoff, Cycloalkyl mit 5 bis 6 Kohlenstoffatomen niederes
Alkoxy, Phenyl, Benzyl und gegebenenfalls mit Hydroxy, niederem Alkoxy,
SO2NR3R4 oder CONR3R4 monosubstituiertes, gerad- oder verzweigtkettiges
Alkyl mit 1 bis 6 Kohlenstoffatomen ausgewahit sind, 20     R' und R2
ebenso zusammen ein Alkylen mit 4 bis 5 Kohlenstoffatomen bilden k6nnen, R3
und R4 gleich oder verschieden sind und aus Wasserstoff oder niederem Alkyl
ausgewahit sind und R3 und R4 zusammen Alkylen mit 4 bis 5
Kohlenstoffatomen bilden konnen, gekennzeichnet durch a) N-Nitrosierung
eines entsprechenden Harnstoffes der Formel 25
R'    0          0 N-S-R-N-C-NH-A                            (II), / !l R2
0      B 30 worin R1, R2, R, B und A die in Anspruch 1 angegebene Bedeutung
haben oder b) Umsetzung eines Amins der aligemeinen Formel RI'    O 35
\    0 N-S-R-NH                              (III). / !l R2    0      B 40
worin R', R2, R und B die obenangegebene Bedeutung haben, mit einem
N-Alkyl-N-nitroso-carbamoyiderivat der aligemeinen Formel 0     NO II   /
45                                       L-C-N
(IV), A worin A die obenangegebene Bedeutung hat und worin L eine geeignete
Abgangsgruppe darstellt. 50     10. Verfahren nach Anspruch 9, dadurch
gekennzeichnet, daB eine Verbindung nach einem der Anspruche 1 bis 8
hergestellt wird. 11. Pharmazeutische Zubereitung, welche als aktiven
Bestandteil eine wirksame Menge einer Verbindung der Formel 55
R!    0          0     NO N-S-R-N-C-N                                i), /
1 R2    0      B        A 60 worin A niederes Alkyl oder niederes
Halogenalkyl ist, B Wasserstoff, niederes Alkenyl, niederes Alkinyl,
Cycloalkyl mit 3 bis 6 Kohlenstoffatomen, -RSO2NR3R4 oder gegebenenfalls
mit niederem Alkoxy oder Cycloalkyl mit 3 bis 6 Kohlenstoffatomen
monosubstituiertes niederes Alkyl ist, 65     R gegebenenfalls mit SO2NR3R4
oder CONR3R4 monosubstituiertes gerad- oder verzweigtkettiges 21 



I   Illl 1111111111111    0 106 123 Alkylen mit 2 bis 5 Kohlenstoffatomen
ist, wobei dieses Alkylen immer wenigstens zwei das Stickstoffatom des
Harnstoffs von jeglichem SO2NR'R2 odor SO2NR3R4 trennende Kohlenstoffatome
enthalt, "-'    R' und R2 gleich oder verschieden sind und aus Wasserstoff,
Cycloalkyl mit 5 bis Kohlenstoffatomen niederem Alkoxy, Phenyl, Benzyl und
gegebenenfalls mit Hydroxy, niederem Alkoxy, SO2NR3R4 ode; 5 CONR3R4
monosubstituiertem gerad- oder verzweigtkettigem Alkyl mit 1 bis 6
Kohlenstoffatomen ausgewahit sind, R1 und R2 ebenso zusammen ein Alkylen
mit 4 bis 5 Kohlenstoffatomen bilden konnen, R3 und R4 gleich oder
verschieden sind und aus Wasserstoff oder niederem Alkyl ausgewahit sind
oder R3 und R4 zusammen Alkylen mit 4 bis 6 Kohlenstoffatomen bilden
k6nnen, to    in Verbindung mit einem pharmazeutisch annehmbaren Tr3ger zur
Anwendung als mittel gegen Krebs. 12. Pharmazeutische Zubereitung nach
Anspruch 11, welches als aktiven Bestandteil eine Verbindung nach einem der
Anspruche 1 bis 8 enthalt. J5 Revendications 1. Nouveaux compos6s ayant la
formule generale: R'    0         0     NO 20
\I   / N-S-R-N--C-N                               (I) R2    0      8
A dans laquelle A est alcoyle inf6rieur ou halogenoalcoyle inferieur; 25
B est hydrogene; alcenyle inf6rieur; alcynyle inferieur; cycloalcoyle A 3-6
C; -RSO2NR3R4 ou alcoyle inf6rieur 6ventuellement monosubstitue par alcoxy
inferieur ou cycloalcoyle a 3-6 C; R est alcoylene a 2-5 C, rectiligne ou
ramifie, eventuellement monosubstitue par SO2NR3R4 ou CONR3R4, ledit
alcoylene contenant toujours au moins deux atomes de carbone separant
l'atome d'azote 30 de l'ur6e de tout SO2NR'R2 ou SO2NR3R'; R' et R2 sont
identiques ou differents et choisis parmi hydrogene, cycloalcoyle a 5-6 C,
alcoxy inf6rieur, phenyle, benzyle, et alcoyle a 1-6 C, rectiligne ou
ramifie, eventuellement monosubstitue par <_/   hydroxy, alcoxy inferieur,
SO2NR3R4 ou CONR3R4; R1 et R2 peuvent egalement former ensemble un
alcoylene a 4-5 C; 35     R3 et R4 sont identiques ou diffirents et choisis
parmi hydrogene ou alcoyle inferieur ou R3 et R4 peuvent former ensemble un
alcoylene a 4-5 C. 2. Composes selon la revendication 1, caracterises en ce
que A est chloroethyle ou fluoroethyle, de preference chloroethyle. 3.
Composes selon la revendication 1-2, caracterises en ce quo R est alcoylene
A 2-5 C non substitue, 40 de preference ethylene. 4. Composes selon l'une
quelconque des revendications 1-3, caracterises en ce que B est hydrogene
ou alcoyle inferieur, de pref~rence hydrogene. 5. Composes selon l'une
quelconque des revendications 1-4, caracteris6s en ce que l'un des
substituants RI et RI est methyle et l'autre des substituants RI et R2 est
alcoyle inferieur ou 2-hydroxyethyle. 945    6. Composes selon l'une
quelconque des revendications 1-4, caracterises en ce que RI et R2 sont
identiques et choisis dans le groupe hydrogene, methyle, ethyle et propyle,
ou dans lesquels R1 et R2 sont ensemble alcoylene A 5 C. 7. Composes selon
l'une quelconque des revendications 1-4, caracterises en ce quo R' et R2
sont hydrogene et/ou methyle. 50    8. Composes selon la revendication 1
choisis dans le groupo suivant: a)
1-42-chloroethyl)-3-[2-(dimethylaminosulfonyl)6thyll-i -nitrosour~e bl
1-(2-chloro6thyl)-3-[2-(diethylaminosulfonyl)ethyll-1 -nitrosouree c)
3-42-(aminosulfonylOethyll-1-(2-chloroethyl)-l-nitrosourAe 55    d)
1-(2-chloroethyl)-1-nitroso-3-[2-(1 -pip6ridinosulfonyl)6thylJ-urde e)
1-(2-chloroethyl)-3-[2-(methylaminosulfonyl)thyll-1 -nitrosouree 



f) 1-(2-chloroethyl)-3-12-(dipropylaminosulfonyl)ethyll-1 -nitrosouree gl
1-(2-chloroethyl)-3-[2-(2-hydroxyethylaminosulfonyl)ethyl]-l-nitrosour~e h)
1-(2-chloronthyl)-3-t2-(N-2-hydroxyethyl-N-methyl-aminosulfonyl
ethyll-l-nitrosour~e 60   i)
1-(2-chloro6thyl)-3-(2-[2-methoxyethylaminosulfonyllethyl)-l-nitrosouree j)
1-(2-chloroethyl)-3-12- dimhthylaminosulfonyl)AthylJ-3-methyl-l-nitrosour~e
k) 1-(2-chloroethyi)-3-(5-[dimethylaminosulfonyllpentyl)-l-nitrosouree 1)
1-(2-chloroethyl)-3-(3-[dimethylaminosu ffnyl propyl)-l-nitrosourde m)
1-(2-chloroethyl)-3-(4-[dimethylaminosulfonyl buty l-l-nitrosourso 65    n)
1- 2-chloroethyl)-3-(2-[N-ethyl-N-propylaminosulfonyllethyl)l-tnitrosour~e
22 l 11111111111111Hl111111111    0 106 123 9. Procede pour la preparation
d'un compose de formule RI    0         0     NO 5          -
N-S-R-N-C-N                                  (I) / 11 1 R2    0     B
A dans laquelle A est alcoyle inferieur ou halog6noalcoyle inferieur; 10
B est hydrogene; alc6nyle inf6rieur; alcynyle inf6rieur; cycloalcoyle A 3-6
C; -RSO2NR3R4, ou alcoyle inf6rieur 6ventuellement monosubstitue par alcoxy
inf6rieur ou cycloalcoyle A 3-6 C; R est alcoylene a 2-5 C, rectiligne ou
ramifie, 6ventuellement monosubstitue par SO2NR3R4 ou CONR3R4, ledit
alcoylene contenant toujours au moins deux atomes de carbone separant
l'atome d'azote de I'uree de tout SO2NR1R2 ou SO2NR3R4; 75    R1 et R2 sont
identiques ou differents et choisis parmi hydrogene, cycloalcoyle A 5-6 C,
alcoxy inf6rieur, phenyle, benzyle, et alcoyle A 1-6 C, rectiligne ou
ramifie, eventuellement monosubstitue par hydroxy, alcoxy inferieur,
S02NR3R4 ou CONR3R4; R' et R2 peuvent egalement former ensemble un
alcoylene A 4-5 C; R3 et R4 sont identiques ou differents et choisis parmi
hydrogene ou alcoyle inferieur ou R3 et R4 20 peuvent former ensemble un
alcoylene a 4-5 C; caracteris6 par: a) N-nitrosation d'une ur6e
correspondante de formule R1    0         0 25
N-S-R-N-C-NH-A                            (II) R2    0      B dans laquelle
R', R2, R, B et A sont tels que definis dans la revendication 1 ou 30
b) r6action d'une amine de formule generale R1    0 N-S-R-NH
(Ill) 35                                         /     II    I R2    0
B dans laquelle RI, R2, R et B sont tels qua dMfinis plus haut; avec un
d6riv6 de N-alcoyl-N-nitroso-carbamoyle de formula generale 40 O     NO
L-C-N                                  (IV) 46
A dans laquelle A est tel qua defini prec6demment et dans laquelle L est un
groupe partant convenable. 10. Procede selon la revendication 9,
caracterise en ce qua l'on prepare un composed salon l'une quelconque des
revendications 1-8. 50    11. Preparation pharmaceutique comprenant, en
tant qu'agent actif, une quantite efficace d'un compose de formula RI    0
0     NO \ ii        11 ./ 55
N-S-R-N-C-N                               (I) 



/  11      1      \ R2    0      B        A dans laquelle A est alcoyle
inferieur ou halogenoalcoyle inferieur; 60     B est hydrogene; alc6nyle
inferieur; alcynyle inferieur; cycloalcoyle A 3-6 C; -RSO2NR3R4 ou alcoyle
inferieur 6ventuellement monosubstitue par alcoxy inferieur ou cycloalcoyle
a 3-6 C; R est alcoylene A 2-5 C, rectiligne ou ramifie, eventuellement
monosubstitue par S02NR3R4 ou CONR3R4, ledit alcoylene contenant toujours
au moins deux atomes de carbone separant l'atome d'azote de l'urea de tout
SO2NR1R2 ou SO2NR3R4; 65    R1 et R2 sont identiques ou differents et
choisis parmi hydrogene, cycloalcoyle a 5-6 C, alcoxy 23 t~ ~ ~i 11111i III
1 11 11|1 l1i    0 106 123 :   inferieur, phenyle, benzyle, et alcoyle A
1-6 C, rectiligne ou ramifie, 6ventuellement monosubstitue par ; >
hydroxy, alcoxy inferieur, SO2NR3R4 ou CONR3R4; R' et R2 peuvent egalement
former ensemble un alcoylbne A 4-5 C; R3 et R4 sont identiques ou
differents et choisis parmi hydrogene ou alcoyle inferieur ou R3 et R4 5
peuvent former ensemble un alcoylene a 4-5 C; en association avec un
support pharmaceutiquement acceptable pour l'utilisation en tant qu'agent
anti-canc6reux. 12. Preparation pharmaceutique selon la revendication 11
comprenant en tant qu'ingr6dient actif un compose selon l'une quelconque
des revendications 1-8. 10 15 20 25 30 35 40 45 50 55 60 65 24    


