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TABLE I. ANTIBACTERIAL SPECTRA (IN VITRO)
Minimum Inhibitory Concentration
(mcg per ml)
3-Sulfanilamido-    3-Sulfanilamido
4-iodo-5-methyl-        5-methyl-            Test Organisms
isoxazole             isoxazole             Shigella paradysenteriae,
Komagome B[err] - - - - - - - -             1.0                 0.5
Shigella paradysenteriae,            Kawase - - - - - - - - - - - - -
1.0                 0.5            Shigella paradysenteriae,
Ohara - - - - - - - - - - - - -             2.0                 1.0
Salmonella paratyphi A  - - - - -        16.0                   8.0
Salmonella paratyphi B - - - - -           16.0                 8.0
Salmonella paratyphi C - - - - -            4.0                 2.0
Salmonella typhi murium - - - - -           8.0                 4.0
Escherichia coli communis - - - -        16.0                   8.0
Klebsiella pneumoniae - - - - - -           8.0                 4.0
Bacillus subtilis, PCI-219                 32.0                 4.0
From this Table, it is seen that the invitro antibacterial spectrum of
3-sulfanil-         amido - 4 - iodo - 5 - methylisoxazole is quite
identical with that of 3 - sulfanilamido-         5 - methylisoxazole,
although there is a slight difference in activity. 5           To determine
the in vivo activity of the sulfonamides against Diplococcus pneu-  5
moniae and Klebsiella pneumoniae in mice, the experimental infections were
produced         in a group of 10 mice by intraperitoneal injections of the
bacteria using 100 MLD         (minimum lethal dose) of the bacterial
cultures. The mice were treated 3, 24, 48, 72 



and 96 hours after infection. The sulfonamide, emulsified with gum arabic,
was 10     administered orally to the group of mice, and survival of
infected mice was recorded up  10         to 10 days after infection, at
which time the tests were terminated. The percentage         deaths were
plotted against logarithmic dose on logarithmic probability scale paper and
the dose of sulfonamide (mg/kg) giving protection to 50% of the mice was
read off         from the graph. The results are shown in Table II.
TABLE II. ANTIBACTERIAL ACTIVITY (IN VIVO)
a) DIPLOCOCCUS PNEUMONIAE, TYPE 1                                  Dosage
Median Effect-                                (mg/kg/      No. Alive/
Percent       ive Dose           Sulfonamides          day)        No.
Tested     Effect    (ED[err]) (mg/kg)            3-Sulfanilamido
500           3/10           30           4-iodo-5-methyl        750
4/10           40           780           isoxazole             1000
7/10           70            3-Sulfanilamido      500          1/10
10           5-methyl-              750           3/10           30
920           isoxazole             1000           6/10           60
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TABLE II-cont.                                       b) KLEBSIELLA
PNEUMONIAE                                   Dosage
Median Effect-                                 (mg/kg/       No. Alive/
Percent   ive Dose (ED[err])           Sulfonamides           day)
No. Tested     Effect        (mg/kg)  



3-Sulfanilamido        250            1/10           10
4-iodo-5-methyl-      500             5/10           50            540
isoxazole               750           9/10           90
1000          10/10          100            3-Sulfanilamido-      250
0/10            0           5-methyl-               500           3/10
30            650           isoxazole               750           6/10
60                                  1000           9/10           90
From the above Table, it can be seen that 3 - sulfanilamido - 4 - iodo - 5
methyl-         isoxazole is more effective than 3 -sulfanilamido - 5 -
methylisoxazole against pneu-         mococcal and Klebsiella infections. 5
In order to ascertain the absorption of the sulfonamides in human beings,
the    5         sulfonamides were orally administered to human subjects at
a dose of 2 grams, and         citrated venous samples of blood were
obtained before and at various intervals after         administration. The
blood specimens were centrifuged within 30 minutes of drawing,         and
plasma harvested into sterile test tube. The plasma samples so obtained
were 10     analyzed for free sulfonamide by the Tsuda method (Yakugaku
(Science of Drugs), Vol.  10         2, 12 (1948)). The averages of free
values of both sulfonamides obtained at the various         intervals are
shown graphically in the accompanying drawing. The solid line represents
average free 3 - sulfanilamido - 4 - iodo - 5 - methylisoxazole plasma
level and the         broken line shows average free 3 - sulfanilamido - 5
- methylisoxazole plasma level. 15           From the Figure, it can be
seen that 3 - sulfanilamido - 4 - iodo - 5 - methylisox-  15         azole
and 3 - sulfanilamido - 5 -methylisoxazole are rapidly absorbed and reaches
identical maximum plasma peaks, 4 hours after administration, but the
former shows         a higher maximum peak value with a slower drop in
concentration than the latter. It is,         therefore, obvious that 3
-sulfanilamido - 4 - iodo - 5 - methylisoxazole shows far 20     better
maintenance of plasma levels than does 3 - sulfanilamido - 5 -
methylisoxazole.  20              To determine the acute toxicity, the
sulfonamides were emulsified with gum arabic         and administered
orally to mice. The animals were observed for 7 days and deaths
were recorded each day. The median lethal dose (LD[err]) was determined
graphically by         plotting the dilution factor of the dose against the
percentage deaths, using logarithmic 25      probability scale paper. The
results are shown in Table III.                             25
TABLE III. ACUTE TOXICITY (PER OS, IN MICE)
Median Lethal Dose (LD[err])                Sulfonamides
(mg/kg)  



3-Sulfanilamido-4-iodo-                           4,500
5-methylisoxazole                 3-Sulfanilamido-5-methyl-
2,500                isoxazole                 From this Table, it is
obvious that 3 - sulfanilamido - 4 - iodo - 5 - methylisox-         azole
is remarkably less toxic than 3 - sulfanilamido - 5 - methylisoxazole.
Making a summary of the above results, it can be said that 3 -
sulfanilamido - 4-
1,002,341                                           7          iodo - 5
methylisoxazole is useful as a long-acting sulfonamide which exhibits a
high         antibacterial activity especially in living bodies. It may be
also said that the sulfonamide         is employed for producing a high and
prolonged sulfonamide level in blood in view of         its excellent
absorption and low toxicity. The other 3 - sulfanilamido - 4 - halogeno- 5
5 - alkylisoxazoles of formula (I) also have similar properties.
5              The 3 - sulfanilamido - 4 - halogeno - 5 - alkylisoxazoles
of the present invention         can be prepared and administered to living
bodies such as animals and human beings in         a wide variety of oral
and parenteral dosage forms, singly or in a mixture with other
coacting compounds. They can be associated with a carrier which can be a
solid 10     material or liquid, in which the sulfonamides are dissolved,
dispersed or suspended. The  10         solid composition can take the form
of tablets, powders, capsules or the like, preferably         in unit
dosage forms for simple administration or precise dosages. Prior to the
prepara-         tion, some changes may be made to the sulfonamides, the
changes being obvious to those         skilled in the art. In a per se
conventional manner, for instance, the sulfonamides may 15     be converted
to the alkali metal salts thereof, which are suitable for liquid
preparations  15         such as those used for injection. However, the
administration of these derivatives to         living bodies for the
production of high and prolonged sulfonamide level in blood         should
be within the scope of the present invention, because it is substantially
equivalent         to the administration of the sulfonamides per se. 20
The following examples represent specific embodiments of the present
invention.   20         The abbreviations used in these examples are
intended to have the following means:         g, gram(s); ml,
millilitre(s); and [err]C., degrees centigrade.  



EXAMPLE 1.              3 - Sulfanilamido - 4 - chloro - 5 -
methylisoxazole.: - To a solution of 3- 25      amino - 4 - chloro - 5 -
methylisoxazole (6 g) in a mixture of pyridine (4 ml) and ben-  25
zene (20 ml), there is added p-acetylaminobenzenesulfonyl chloride (11 g),
and the         resultant mixture is stirred for 2 hours at 50[err]C. After
cooling, the benzene layer is         removed by decantation. To the
residue, there is added water and stirred to gradually         precipitate
crystals. The crystals are collected by filtration and heated with 10%
sodium 30       hydroxide solution (40 ml) on a water bath for 1 hour.
After cooling, the reaction    30         mixture is acidified with
hydrochloric acid. The precipitated crystals are collected by
filtration and recrystallized from ethanol to give 3 - sulfanilamido - 4 -
chloro - 5-         methylisoxazole (4.4 g) as colorless prisms melting at
182 to 184[err]C. By repetition of         the recrystallization, there are
obtained pure crystals melting at 187 to 188[err]C. 35           Anal.
Calcd. for C[err]H[err]O[err]N[err]SCI: C, 41.81; H, 3.49; N, 14.63; Found:
35          C, 42.02; H, 3.57; N, 14.60.
EXAMPLE 2.              3 - Sulfanilamido - 4 - bromo - 5 -
methylisoxazole. - To a solution of 3-          amino - 4 - bromo - 5 -
methylisoxazole (20 g) in a mixture of pyridine (15 ml) and 40      benzene
(100 ml), there is added p-acetylaminobenzenesulfonyl chloride (25 g), and
the  40          resultant mixture is stirred for 2 hours at 50[err]C. The
precipitated crystals are collected          by filtration and hydrolysed
with 10% sodium hydroxide solution (100 ml) while heat-          ing on a
water bath. The precipitated crystals are collected by filtration and
recrystal-          lized from ethanol to give 3 - sulfanilamido - 4 -
bromo - 5 - methylisoxazole (9.5 g) 45      as colorless needles melting at
183[err]C. to 184[err]C.                                      45
Anal. Calcd. for C[err]H[err]O[err]N[err]SBr: C, 36.11; H, 3.00; N, 12.34.
Found: C, 36.37;         H, 2.92; N, 12.38.
EXAMPLE 3.               3 - Sulfanilamido - 4 - iodo - 5 -
methylisoxazole.:-  To a solution of 3- 50       amino - 4 - iodo - 5 -
methylisoxazole (2.2 g) in a mixture of pyridine (1.5 ml) and  50
benzene (20 ml), there is added p-acetylaminobenzenesulfonyl chloride (2.5
g), and the         resultant mixture is stirred for 2 hours at 50[err]C.
The precipitated crystals are collected         by filtration and
hydrolyzed with 10% sodium hydroxide solution (10 ml) while heat-
ing on a water bath. The precipitated crystals are collected by filtration
and recrystal- 55     lized from ethanol to give 3 - sulfanilamido - 4 -
iodo - 5 - methylisoxazole (1 g) as  55          colorless needles melting
at 201C. to 202[err]C. (decomp.). By repetition of the recry-
stallization, there are obtained pure crystals melting at 209C. to
210[err]C. (decomp.).              Anal. Calcd. for
C[err]H[err]O[err]N[err]I: C, 31.66; H, 2.64; N, 11.11. Found: C, 32.16;
H, 2.72; N, 10.71. 60           While the foregoing examples are directed
to simplest and presently-preferred     60          specific embodiments,
more complex embodiments wherein the moiety corresponding to    



8                                        1,002,341          R is a lower
alkyl higher than methyl may mutatis mutandis be similarly prepared and
used.              WHAT WE CLAIM IS: -              1. 3 - Sulfanilamido -
4 - chloro - 5 - alkylisoxazole of which the alkyl group 5      has 1 to 5
carbon atoms.
5              2. 3 - Sulfanilamido - 4 - bromo - 5 - alkylisoxazole of
which the alkyl group         has 1 to 5 carbon atoms.               3. 3 -
Sulfanilamido - 4 - iodo - 5 - alkylisoxazole of which the alkyl group has
1 to 5 carbon atoms. 10           4.
3-Sulfanilamido-4-iodo-5-methylisoxazole.
10               5. 3-Sulfanilamido-4-chloro-5-methylisoxazole.
6. 3-Sulfanilamido-4-bromo-5-methylisoxazole.               7.
3-Sulfanilamido-4-chloro-5-ethylisoxazole.               8.
3-Sulfanilamido-4-bromo-5-ethylisoxazole. 15           9.
3-Sulfanilamido-4-iodo-5-ethylisoxazole.
15             10. 3-Sulfanilamido-4-chloro-5-n-propylisoxazole.
11. 3-Sulfanilamido-4-bromo-5-iso-propylisoxazole.             12.
3-Sulfanilamido-4-iodo-5-n-propylisoxazole.             13.
3-Sulfanilamido-4-bromo-5-n-butylisoxazole. 20          14.
3-Sulfanilamido-4-iodo-5-n-butylisoxazole.
20              15. A process for preparing an antibacterially active 3 -
sulfanilamido - 4-         halogeno - 5 - alkylisoxazole which comprises
condensing 3 - amino - 4 - halogeno - 5-         alkylisoxazole with a
p-substituted benzenesulfonic acid derivative represented by the
formula:    [err]           wherein Y is a chlorine, bromine or iodine
atom, a hydroxyl group or an alkoxy, aryloxy         or aralkoxy group and
Z is a group convertible to amino by hydrolysis or reduction         such
as acylamino, nitro and azo, followed by the conversion of the
p-substituent on         the benzene ring of the resulting compound into an
amino group. 30          16. A process as claimed in claim 15 for preparing
3 - sulfanilamido - 4 - chloro-  30         5 - alkylisoxazole of which the
alkyl group has from 1 to 5 carbon atoms, comprising         condensing 3 -
amino - 4 - chloro - 5 - alkylisoxazole. 



17. A process as claimed in claim 15 for preparing 3 - sulfanilamido - 4 -
bromo-         5 - alkylisoxazole of which the alkyl group has from 1 to 5
carbon atoms, comprising 35      condensing 3 - amino - 4 - bromo - 5 -
alkylisoxazole.                                 35              18. A
process as claimed in claim 15 for preparing 3 - sulfanilamido - 4 - iodo-
5 - alkylisoxazole of which the alkyl group has from 1 to 5 carbon atoms,
comprising         condensing 3 - amino - 4 - iodo - 5 - alkylisoxazole.
19. A process as claimed in claim 15 for preparing 3 - sulfanilamido - 4 -
iodo- 40      5 - methylisoxazole comprising condensing 3 - amino - 4 -
iodo - 5 - methylisoxazole.  40             20. A process for preparing 3 -
sulfanilamido - 4 - halogeno - 5 - alkylisox-         azoles, substantially
as described herein, with reference to the foregoing Examples.
21. 3 - Sulfanilamido - 4 - halogeno - 5 - alkylisoxazoles when prepared by
the         process of any of claims 15 to 20. 45          22.
Antibacterially active compositions comprising a pharmaceutically
acceptable  45         carrier and one or more compounds as claimed in any
of claims 1 to 14 or 21.              23. A process for producing a
prolonged sulfonamide level in the blood of         animals other than
human beings comprising administering one or more of the com-
pounds claimed in any one of claims 1 to 14 or 21.
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Leamington Spa: Printed for Her Majesty's Stationery Office, by the Courier
Press            (Leamington) Ltd.-1965. Published by The Patent Office, 25
Southampton Buildings,                           London, W.C.2, from which
copies may be obtained.                              8
1,002,341                         R is a lower alkyl higher than methyl may
mutatis mutandis be similarly prepared and                        used.
WHAT WE CLAIM IS: -                             1. 3 - Sulfanilamido - 4 -
chloro - 5 - alkylisoxazole of which the alkyl group                5
has 1 to 5 carbon atoms.
5 



2. 3 - Sulfanilamido - 4 - bromo - 5 - alkylisoxazole of which the alkyl
group                        has 1 to 5 carbon atoms.
3. 3 - Sulfanilamido - 4 - iodo - 5 - alkylisoxazole of which the alkyl
group has                        1 to 5 carbon atoms.               10
4. 3-Sulfanilamido-4-iodo-5-methylisoxazole.
10                             5.
3-Sulfanilamido-4-chloro-5-methylisoxazole.                             6.
3-Sulfanilamido-4-bromo-5-methylisoxazole.                             7.
3-Sulfanilamido-4-chloro-5-ethylisoxazole.                             8.
3-Sulfanilamido-4-bromo-5-ethylisoxazole.               15            9.
3-Sulfanilamido-4-iodo-5-ethylisoxazole.
15                            10.
3-Sulfanilamido-4-chloro-5-n-propylisoxazole.
11. 3-Sulfanilamido-4-bromo-5-iso-propylisoxazole.
12. 3-Sulfanilamido-4-iodo-5-n-propylisoxazole.
13. 3-Sulfanilamido-4-bromo-5-n-butylisoxazole.               20
14. 3-Sulfanilamido-4-iodo-5-n-butylisoxazole.
20                            15. A process for preparing an
antibacterially active 3 - sulfanilamido - 4-
halogeno - 5 - alkylisoxazole which comprises condensing 3 - amino - 4 -
halogeno - 5-                       alkylisoxazole with a p-substituted
benzenesulfonic acid derivative represented by the
formula:                 25
25                          wherein Y is a chlorine, bromine or iodine
atom, a hydroxyl group or an alkoxy, aryloxy                       or
aralkoxy group and Z is a group convertible to amino by hydrolysis or
reduction                       such as acylamino, nitro and azo, followed
by the conversion of the p-substituent on                       the benzene
ring of the resulting compound into an amino group.               30
16. A process as claimed in claim 15 for preparing 3 - sulfanilamido - 4 -
chloro-  30                       5 - alkylisoxazole of which the alkyl
group has from 1 to 5 carbon atoms, comprising
condensing 3 - amino - 4 - chloro - 5 - alkylisoxazole.
17. A process as claimed in claim 15 for preparing 3 - sulfanilamido - 4 -
bromo-                       5 - alkylisoxazole of which the alkyl group
has from 1 to 5 carbon atoms, comprising               35      condensing 3
- amino - 4 - bromo - 5 - alkylisoxazole.
35                            18. A process as claimed in claim 15 for
preparing 3 - sulfanilamido - 4 - iodo-                       5 -
alkylisoxazole of which the alkyl group has from 1 to 5 carbon atoms,
comprising                       condensing 3 - amino - 4 - iodo - 5 -
alkylisoxazole.                            19. A process as claimed in
claim 15 for preparing 3 - sulfanilamido - 4 - iodo-    40      5 -
methylisoxazole comprising condensing 3 - amino - 4 - iodo - 5 -
methylisoxazole.  40 20. A process for preparing 3 - sulfanilamido - 4 -
halogeno - 5 - alkylisox-                       azoles, substantially as
described herein, with reference to the foregoing Examples.
21. 3 - Sulfanilamido - 4 - halogeno - 5 - alkylisoxazoles when prepared by
the                       process of any of claims 15 to 20. 



45           22. Antibacterially active compositions comprising a
pharmaceutically acceptable  45                       carrier and one or
more compounds as claimed in any of claims 1 to 14 or 21.
23. A process for producing a prolonged sulfonamide level in the blood of
animals other than human beings comprising administering one or more of the
com-                        pounds claimed in any one of claims 1 to 14 or
21.                                                    SHIONOGI & CO. LTD.
Per: Boult, Wade & Tennant.
111/112 Hatton Garden, London, E.C.1.
Chartered Patent Agents.                           Leamington Spa: Printed
for Her Majesty's Stationery Office, by the Courier Press
(Leamington) Ltd.-1965. Published by The Patent Office, 25 Southampton
Buildings,                                         London, W.C.2, from
which copies may be obtained.                      ERRATA
SPECIFICATION No. 1,002,341            Amendment No. 1  Page 2, line 34,
for "ido" read "iodo" Page 3, line 19, after "fonate," insert     "phenyl
azobenzene - p,p[err]-disulfonate" Page 4, line 28, for "methylsiloxazole"
read     "methylisoxazole" THE PATENT OFFICE   11th October 1965    


