
0051 415 Description This invention relates to water-soluble salts of
2,4-diamino-5-methyl-6-[(3,4,5-trimethoxy- anilino)methyl]quinazoline,
compositions containing such salts and the production of such salts. The
compound 2,4-diamino-5-methyl-6-[(3,4,5-trimethoxyanilino)methylyuinazoline
and its production are reported in British Patent Specification No.
1,345,502, which is incorporated by reference this compound is reported as
exhibiting anti-malarial and anti-bacterial activity. This compound, which
has the formula- [err] has also been reported to exhibit anti-neoplastic
activity in Biochemical Pharmacology 28, 20  1983-1987(1978) and Cancer
Research 39. 293- 304(1979). Unfortunately, the salts that have previously
been studied do not have a high degree of water-solubility. This is
especially disadvantageous when treating neoplasms since injectable routes
are preferred. Known salts have been found to be unacceptable for a host of
reasons: e.g. lack of solubility, high toxicity, instability,
non-crystalline structure, and failure to be recognized as safe by the
United States 25 Food and Drug Administration. One aspect of the present
invention provides soluble, non-toxic, stable, crystalline salts having the
names 2,4-diamino-5-methyl-6-[(3,4,5-trimethoxyanilino)methyl]-quinazoline
monoisethionate and
2,4-diamino-5-methyl-6-[(3,4,5-trimethoxyanilino)methyllquinazoline
glucuronate.  The  "mono- isethionate" salt is the salt of the quinazoline
base with the acid, 2-hydroxyethanesulphonic acid, of 30 formula
HO-CH2--CH2-SO3H. 



The salts of the aforementioned aspect of the present invention have the
following formula I:- [err] 40 wherein Z is 2-hydroxyethanesulphonic acid
or glucuronic acid. The term "glucuronic acid" as used herein is intended
to encompass all the isomeric forms of glucuronic acid with the preferred
torm being the naturally occurring form  of glucuronic acid. Glucuronic
acid has the formula 45  (CHO(CHOH)4COOH. The compounds of formula I
wherein Z is 2-hydroxyethanesulphonic acid or glucuronic acid may, in
accordance with a further aspect of the present invention, be produced by
reacting 2,4-diamino-5-
methyl-6-[(3,4,5-trimethoxyanilino)methyllquinazoline  with
2-hydroxyethanesulphonic  acid  or glucuronic acid, respectively. 50 The-
ratio of- reactants is-not critical and while equimolar quantitites of
reactants may be employed, an excess of acid is generally preferred. The
reaction is preferably carried out in a polar solvent, such as methanol,
ethanol, acetone or water, or a mixture thereof. The reaction is preferably
carried out at a temperature in the range from 0[err]C to 1 00[err]C
(depending on the boiling point of the solvents used) for a period in the
range from a 55  few minutes to twenty-four hours. A more preferred range
of conditions is from 25[err]C to 80[err]C, for about one to eight hours.
It should be noted that the reaction can take place using a suspension of
the base in the polar solvent. The two compounds   the present invention
exhibit excellent properties for use as 



60. pharmaceutical    compounds.      The
2,4-diamino-5-methyl-6-[(3,4,5-trimethoxyanilino)- methyl]quinazoline
monoisethionate salt is a stable, crystalline, highly water-soluble salt.
The 2,4- diamino-5-methyl-6-[(3,4,5-trimethoxyanilino)methyl]quinazoline
glucuronate salt appears to be. powdery rather than crystalline, but has a
higher degree of solubility. These conclusions are based on the results of
experiments reported in the following Tables I and 65 II. Table I reports
the results of experiments in which
2,4-diamino-5-methyl-6-l(3,4,5-trimethoxy- 2    0051 415
anilino)methyllquinazoline was added to an aqueous acidic solution, while
Table II reports the solubility in water of prepared
2,4-diamino-5-methyl-6-[(3,4,5-trimethoxyanilino)methyllquinazoline salts.
A comparison of the results obtained from the two methods is reported in
the following Table ll. Most salts were found to have an unsatisfactory
degree of solubility in water, such as the 2- 5  naphthalene sulphonate; or
an undesirable amorphous form, such as the gluconate or galacturonate; or
were not acceptable because extensive studies to determine safety would
have had to be performed, such as ethoxyacetic acid. The compounds of the
present invention are useful in treating malaria or as an anti-bacterial in
mammals, such as dogs, cats or cattle, conveniently in dosage unit form
with the dose adjusted to the 10 needs and tolerances of the subject being
treated. The usual mammalian dosage range for a 70 kg 



subject is from 3.5 to 350 mg per day (0.05 mg to 5.0 per kg of body weight
per day), preferably 7.0 mg to 140 mg per day (0.1 mg to 2.0 mg per kg of
body weight per day). TABLE I 15 The solubility of
2,4-diamino-5-methyl-6-[(3,4,5-trimethoxyanilino)methyllquinazoline in
aqueous acids [err] *pH of .05 M acid-test method using 1/1 acid/base
Method: 10.0 ml aliquots of 0.1 M acid solutions were prepared; then 185  3
mg of 2,4- 65
diarnino-5-methyl-6-[(3,4,5-trimethoxyanilino)methylkquinazoline were added
(0.05 mote of base); the 3    [err] 65 4    0051 415 [err] 



30   *Not saturated, base solubility equals amount of base available in
shake out preparation. The novel salts of the present invention may be
administered orally, parenterally or rectally. Another aspect of the
present invention provides a pharmaceutical composition comprising a
therapeutically acceptable amount of a novel compound according to the
present invention, and a 5 pharmaceutically acceptable carrier. in
accordance with the present invention, oral pharmaceutical compositions may
be produced by formulating the novel compounds of the present invention, as
the active ingredient, in dosage unit forms with a pharmaceutical carrier.
Some examples of suitable dosage unit forms are tablets, capsules, lozenges
and pills; as well as powders and aqueous and non-aqueous solutions and
suspensions packaged in containers containing either one or some larger
number of dosage units and 40   capable of being sub-divided into
individual doses by such means as measurement into a teaspoon or other
standard container. Some examples of suitable pharmaceutical carriers,
including pharma- ceutical diluents, are gelatin capsules; sugars such as
lactose and sucrose; starches such as corn starch and potato starch;
cellulose derivatives such as sodium carboxymethyl cellulose, ethyl
cellulose, methyl cellulose and cellulose acetate phthalate; gelatin; talc;
stearic acid; magnesium stearate; vegetable oils 45  such as peanut oil,
cottonseed oil, sesame oil, olive oil, corn oil, and oil of the obroma;
propylene glycol; glycerin; sorbitol; polyethylene glycol; water; agar;
alginic acid; as well as other compatible substances normally used in
pharmaceutical formulations. The pharmaceutical compositions of the present
invention can also contain other components such as colouring agents,
flavouring agents, and/or reservatives These materials, if present, are
usually used in relatively small amounts. The 50   compositions can, if
desired, also contain other therapeutic agents. 



The novel compounds of the present invention when intended for parenteral
use could be dissolved in an isotonic aqueous solution containing other
materials such as buffers or preservatives. The novel compounds may also be
placed in the form of an sterile lyophilized material to be taken up in an
appropriate vehicle at time of use. 55  --- Further, the compounds of the
present invention may be administered in the form of a suppository using,
for instance, glycerin or cocoa butter as a vehicle. The vehicle may also
contain preservatives and colouring agents. The percentage of the active
ingredient in the foregoing compositions can be varied within wide limits
but for practical purposes it is preferably present in a concentration of
at least 10% in a solid 60  composition and at least 2% in a primarily
liquid composition. The most satisfactory compositions are those in which a
much higher proportion of the active ingredient is present. The
compositions of the invention preferably contain from 1 to 100 mg,
preferably from 2 to 50 mg, of the active ingredient per 'dosage unit so
that the entire amount to be administered during a day can be made up from
a reasonable number of dosage units. 65       The compounds of the present
invention can be combined with other anti-malarial compounds,    0051 415
such as quinine or chloroquine, and used in the above-described manner. The
compounds of the present invention are also useful in treating neoplasms
and psoriasis in 



mammals. While the compositions may be formulated in the same manner that
anti-malarial compositions are used, the preferred route of administration
is the parenteral route, especially intra- 5venously. The usual mammalian
dosage range, for treating neoplasms or psoriasis, for a 70 mg human
subject is from 5 to 500 mg per day (0.07 mg to 7.1 mg per kg of weight per
day), preferably 15 to 120 mg per day (0.2 mg to 1.7 mg per kg of weight
per day), optionally in divided portions. Therapeutic agents of this type
are generally prescribed for a specific time span, such as for a five day
period depending upon the disease state being treated. 10      Thus
choriocarcinoma type states may be treated with 15 mg to 60 mg per day for
a five day period and repeated three to five times as required while
mycosis fungoides type condition may require lower doses, such as 5 mg to
25 mg daily over greater periods of time which may be measured in weeks or
months. In addition, the compounds of this invention may be employed in
combination or conjunction with 15 other agents, such as cyclophosphamide,
vincristine, cytarabine, fluorouracil, mercaptopurine, prednisone or
lomustine. When used in combination or conjunction with the foregoing
agents, the dosage may be lowered. The compounds of the present invention
inhibit the growth of pathogenic bacteria, such as Streptococcus faecalis
(MGH-s), normal (UC-76) and drug-resistant (S18713); Staphylococcus 20
aureus; Escherichia co/i (Vogel) and and Shigella sonnei (C-1 0). Thus, the
compounds of the present invention would be useful in, for example, the
sterilization of laboratory glassware. The production of
2-hydroxyethanesulphonic acid solution A solution of 10 g of
2-hydroxyethanesulphonic acid, sodium salt in 30 ml of H20 was eluted 



25 through 120 g of an acid-form ion exchange column Dowex 50WX8 (DOW
Chemical Co., Midland, Michigan, United States of America). The resulting
acidic solution (200 ml) was titrated and found to be 0.304 molar in the
desired acid. The following Examples illustrate the preparation of the
novel salts of the present invention. [err]    0051 415 such as quinine or
chloroquine, and used in the above-described manner. The compounds of the
present invention are also useful in treating neoplasms and psoriasis in
mammals. While the compositions may be formulated in the same manner that
anti-malarial composiions are used, the preferred route of administration
is the parenteral route, especially intra- 5 venously. The usual mammalian
dosage range, for treating neoplasms or psoriasis, for a 70 mg human
subject is from 5 to 500 mg per day (0.07 mg to 7.1 mg per kg of weight per
day), preferably 15 to 120 mg per day (0.2 mg to 1.7 mg per kg of weight
per day), optionally in divided portions. Therapeutic agents of this type
are generally prescribed for a specific time span, such as for a five day
period depending upon the disease state being treated. 10     Thus
choriocarcinoma type states may be treated with 15 mg to 60 mg per day for
a five day period and repeated three to five times as required while
mycosis fungoides type condition may require lower doses, such as 5 mg to
25 mg daily over greater periods of time which may be measured in 



weeks or months. In addition. the compounds of this invention may be
employed in combination or conjunction with 15  other agents, such as
cyclophosphamide, vincristine, cytarabine, fluorouracil, mercaptopurine,
prednisone or lomustine. When used in combination or conjunction with the
foregoing agents, the dosage may be lowered. The compounds of the present
invention inhibit the growth of pathogenic bacteria, such as Streptococcus
faecalis (MGH-s), normal (UC-76) and drug-resistant (SI 8713);
Staphylococcus 20  aureus; Escherichia coli (Vogel) and and Shigella sonnei
(C-1 0). Thus, the compounds of the present invention would be useful in,
for example, the sterilization of laboratory glassware. The production of
2-hydroxyethanesulphonic acid solution A solution of 10 g of
2-hydroxyethanesulphonic acid, sodium salt in 30 ml of H20 was eluted 25
through 120g of an acid-form ion exchange column Dowex 50WX8 (DOW Chemical
Co., Midland, Michigan, United States of America). The resulting acidic
solution (200 ml) was titrated and found to be 0.304 molar in the desired
acid. The following Examples illustrate the preparation of the novel salts
of the present invention. [err]                     [err]    0051 415 3.
The compound of Claim 1 being
2,4-diamino-5-methyl-6-1(3,4,5-trimethoxyanilino)-methyl]- 



quinazoline glucuronate. 4. A pharmaceutical composition comprising a
therapeutically acceptable amount of a compound of Claim 1 and a
pharmaceutically acceptable carrier. 5      5. A process for preparing a
compound having the following formula: [err] 15 wherein Z is as defined in
Claim 1, which process comprises reacting a compound of the following
formula:                     [err]             


