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This invention relates to newcompounds which 
are valuable for use in conjunction with the ad 
ministration of penicillin to provide an increase 
in the blood plasma penicillin concentration with 
a given penicillin dosage level, thereby permit 
ting the use of smaller quantities of penicillin for 
providing a given blood level, or the provision 
of very high penicillin blood levels, or permitting 
the less frequent administration of penicillin 
while maintaining a penicillin blood level ado» 
quate for bactericidal or bacteriostatic purposes. 

Penicillin today is a Well established therae 
peutic agent used in the treatment of various 
bacterial, in particular, coccus infections. For 
internal use it is commonly administered in 
travenously, intramuscularly, orally, subiingually, 
subcutaneously, or rectally. Where high blood 
levels are required, as in the treatment of acute 
infections or subacute bacterial endocarditis, 
or where it is desired to establish a high biocd ~ 
level promptly, intravenous administration, and 
at times administration by continuous venooylsis, 
is used. Frequently administration is by intra 
muscular injection, in which case, to maintain 
blood levels adequate for therapeutic purposes, 
injections are ordinarily given at 3 to 4 hour in 
tervals where the menstruum is aqueous, and at 
less frequent intervals where the menstruum is 

Oral administration is also used to 
a considerable extent, but with oral administra 
tion dosages of about four times those required 
with intramuscular injection are required to es 
tablish comparable blood levels and administra 
tion is required about as frequently, the cost 
thus being substantially greater. 
The major cause of the difficulties involved in 

attempting to maintain adequate or high penicil~ 
lin blood levels follows from the rapid excretion 
of penicillin by the kidneys. Penicillin is re 
moved, in the kidney, from the blood stream, 
not only by glomerular ?ltration but also by se 
lective excretion by the renal tubules, and its 
removal from the blood stream on passage of the 
blood through the renal system is almost quan 
titative. For this reason, frequent administra 
tion is necessary to keep any measurable amount 
of penicillin in the blood stream, and where a 
high blood level is required it is necessary to use 
enormous dosages, and to administer penicillin 
by continuous venoclysis. Thus to maintain blood 
levels of the order of 10 to 20 units of penicillin 
per cc. of plasma may require the administra 
tion of over 10,000,000 units per day of penicillin, 
and even with administration at this rate, it is 
not possible to obtain blood levels as high as 
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may be desirable in many instances without us 
ing accessory agents, to be referred to. The main 
tenance of high blood levels of penicillin is, in 
many cases, important because, while relatively 
low concentrations, for example, ‘0.06 unit per 
00., are extremely effective in many cases, in 
other cases, where, for example, the organisms 
are resistant to penicillin, much higher concen 
trations are required to combat the organisms, 
and the provision ‘of the high concentration of 
penicillin in the blood stream permits the treat» 
me'nt of infections which are resistant to penicil 
lin in the low concentrations which are obtained 
when it is administered orally or by intramuscular 
injection, as is the case with the organism which 
‘causes sub-acute bacterial endocarditis, Strep 
tococcus biridens. 
The problem presented by the rapid elimina 

tion of penicillin has been recognized, and vari 
ous proposals have been made to overcome it. 
One such ‘proposal involves the administration of 
penicillin in suspension in an oleaginous mate 
rial, for example, soya bean or other fatty oil, or 
a mixture of such an oil with beeswax, the mix 
ture being administered by intramuscular injec~ 
tion. Oleaginous material is absorbed much less 
rapidly than an aqueous material similarly in 
j (acted, and therefore the penicillin is disseminated 
in the blood stream more slowly and some penicil 
lin remains inthe blood stream over a longer 
period of time than when an aqueous menstruum 
is used. While this proposal is effective in pro 
longing the time interval between injections, it 
is subject to the disadvantage that the penicil 
lin is still excreted almost quantitatively from 
the blood which passes through the renal sys 
tem, and therefore does not permit the main 
tenanee of high blood levels nor does it permit 
the useof smaller quantities of penicillin for the 
establishment of a given blood level, the e?ect 
being merely to permit the injection of a very 
large‘quantity of penicillin at one time and pro 
vide for its slower and more prolonged absorption 
into the blood stream.‘ 7 
Penicillin is removed by the kidneys both by 

glomerular ?ltration'and excretion by the tubules, 
and apparently is not reabsorbed by the tubules. 
With a normally functioning kidney about 19% 
of a crystalloid such as penicillin or any of the 
other crystalloid materials in the plasma water, 
is removed by the glomeruli from the blood which 
flows through the renal system. This removal 
isc'onsidered to be of the nature of a ?ltration, 
‘with the plasma Water and its solutes being re 
moved by the glomeruli and passed to the tubules. 
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Most of the water removed by this glomerular ?l 
tration and the crystalloids dissolved therein are 
returned to the blood stream by reabsorption dur 
ing passage of the ?ltrate through the lumen 
of the tubule to maintain the physiological econ. 
omy of the system, but certain materials, of 
which penicillin is one, are not so reabsorbed, 
and therefore whatever penicillin is removed by 
glomerular ?ltration is excreted. The epithelial 
cells of the tubules also serve to remove certain 
materials from the blood stream as well as to 
reabsorb selectively substances from the glomeru 
lar ?ltrate and return them to the blood stream. 
Materials which are so excreted by the tubules 
are presumably not reabsorbed. The extent to 
which tubular excretion takes place di?ers with 
various materials. Penicillin appears to be al 
most quantitatively excreted from the blood by 
the epithelial cells of the tubules, at least within 
plasma concentrations which have been explored. 
The result of this is that the rate of excretion 
of penicillin from the blood stream is approxi 
mately five times the rate of excretion of mate 
rials which are excreted by glomerular ?ltration 
alone, the tubular excretion accounting for about 
80 (81)% and the glomeruli about 20 (l9)%; 
and substantially all of the penicillin in the blood 
which passes through the renal system is re 
moved in a single circulation through the kid 
neys. It is for this reason that it is necessary to 
administer penicillin frequently to maintain any 
measurable concentration in the blood stream 
and to administer it in extraordinarily large 
quantities where it is desired to maintain a blood 
level in excess of about one unit per cc. 
The removal of penicillin and other crystal 

loids from the blood stream by the glomeruli is 
thought to be a physical phenomenon involving 
the simple ?ltration of plasma water and its crys 
talloid solutes, as distinguished from protein ma 
terials, from the blood stream. The selective ex 
cretion by the tubules is thought to be a meta 
bolic process, with the epithelial cells of the tu 
bules functioning physiologically to remove the 
penicillin from the plasma and transport it to ~ 
the ?ltrate in the tubule. 
The second proposal which has been made to 

provide for the reduction in the rate of excre 
tion of penicillin has been to use, in conjunc 
tion with the penicillin, a material which, like . 
penicillin, is selectively excreted by the tubules, 
with the thought that by imposing a suf?cient 
load on the tubule excretion mechanism, it could 
not function to remove from the blood stream all 
of the penicillin and all of the added agent, so 
that the removal of penicillin would be reduced. 
By having the ratio of the added agent to the 
penicillin su?iciently large, this concept provides 
for a substantial reduction in the rate of excre 
tion of penicillin by the tubules and thus slows 
down the removal of penicillin to a substantial 
extent. Various agents which are removed by 
tubular excretion, including the diethanolamine 
salt of 3,5-diiodo-4-pyridone—N-acetic acid and 
hippuric acid, or derivatives or precursors there 
of, have been proposed or used for this purpose, 
and their use has resulted in a reduction in the 
rate of penicillin excreted and provided for higher 
plasma concentrations or longer duration of the 
action from a given dose of penicillin. Such 
agents do not, however, seem to afford a solu 
tion to the problem of value except in extreme 
cases, because as the reduction in the rate of 
penicillin excretion is a re?ection of the degree 
_of overloading of the tubules with materials 
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2,531,367 
which they function to remove from the blood, 
it is necessary to maintain a very high concen 
tration of the agent in the blood stream to a?ord 
a favorable partition ratio between the agent and 
the penicillin and, in addition, because the agents 
are themselves rapidly removed from the blood 
stream, it is necessary to administer them in 
large quantities to maintain the necessary high 
plasma concentrations. Thus, while p-amino 
hippuric acid is effective to reduce the rate of 
penicillin excretion, its threshold concentration, 
where an inhibiting effect can be noted, is some 
thing over 10 mg. per 100 cc. and substantial in 
hibition of tubular excretion of penicillin is only 
obtained at plasma concentrations of 40 to 60 
mg. per 100 cc. To maintain such levels, in view 
of the rapid excretion of the material, it is nec 
essary to use 130 to 250 grams of material per day 
by intravenous injection. With such materials 
as the diethanolamine salt of 3,5-diiodo-4-pyri 
done-N-acetic acid and p-aminohippuric acid the 
quantity which must be introduced into the blood 
stream is so large, both because of the high plas 
ma concentrations required and the high rate 
of excretion involved, that intravenous adminis 
tration is required, the materials not being well 
absorbed from the gastro-intestinal tract. 
The new compounds of the invention, when ad 

ministered along with penicillin, operate to block 
the removal of penicillin from the blood stream 
by the tubules of the kidneys, without themselves 
being excreted to any substantial extent by the 
tubules. The action of the new compounds ap 
pears to involve an interference with the normal 
functioning of the transport mechanism of the 
epithelial cells of the tubules such that they do 
not function to remove the penicillin from the 
blood stream. The new compounds are effective 
in eliminating or radically reducing tubular ex 
cretion of penicillin at plasma concentrations 
around 10 mg. per 100 cc., which is about the 
threshold value for agents such as p-amino hip 
puric acid which inhibit tubular penicillin ex 
cretion by competition for the available tubular 
excretion capacity. By the use of the new com 
pounds, the tubular excretion of penicillin is 
reduced to almost zero, so that the actual elimi 
nation of penicillin from the blood stream be 
comes that substantially which results from 
glomerular ?ltration, that is, about one-?fth the 
normal rate (ignoring plasma binding) . 
The new compounds of the invention are sul 

fonamido carboxy acids, in which there is linked 
to the sulfur of the sulfonamide group a hydro 
carbon or substituted hydrocarbon radical by an 
aliphatic linkage, and to the nitrogen of the 
sulfonamido group there is linked a cyclic carboxy 
acid, that is, a radical in which a carbocyclic or 
heterocyclic nucleus is linked through a carbon 
atom to the nitrogen, which nucleus is also linked 
to a carboxy group which may be the free acid 
group, or a neutralized group as is the case 
with salts or an ester group. The compounds may 
be represented by the formula 

in which R1 is an aliphatically bound group, 
which may be alkyl, alkenyl, aralkyl, aryl alkenyl, 
or their substituted derivatives having such sub 
stituents as N02, NI-Iz, acyl NH, halogen or the 
like, Z is hydrogen, a lower alkyl group such as 
methyl, ethyl or the like, or a cation, such as the 
ion of an alkali or alkaline earth metal, R2 is a 
cyclic radical, such as phenyl, thiazole, methyl 



‘and administered. 

phenyi, or the like, Y is hydrogen, the cation of a 
base, such as an alkali- or alkaline earth metal, 
an» amine, ammonia, or the like, or a lower alkyl 
radical» such as methyl, ethyl or the like, and 
may- be any of the available positions of the 
cyclic radical or may be linked thereto through 
a bridging radical. Where the radical R2. is 
phony], the- carboxy group is advantageously in 
the para position. 

In- general, the quantity of the compound which 
isadrn-inistered in conjunction with penicillin is 
from about 8 to about 24 grams per day, which 
is quite comparable to dosages commonly used 
with- the sulfonamides. and is adequate to sup 
press the rate of- penicillin excretion to an ex 
tent such that the blood levels with a given 
dosage of penicillin administered orally or intra 
muscularly in aqueous solution will be increased to 
as much as- four times or more the level obtained 
‘vithout the use of any blocking agent and will 
permit. either the use of a very much smaller 
quantity- of penicillin to provide a given blood 
level the provision of higher penicillin blood 
levels as compared with those obtainable with 
the administration of penicillin by the routes 
ordinarily used today. In general, quantities of 
penicil n ranging from 3.000 to 7599 units per 

a compound of the invention are used 
w advantage, in administering penicillin 
along with these materials, due account shorld 

be taken of the property of the material of edly increasing the amount of penicillin in the 

blood stream when a given quantity of it is ad 
ministered 
The compounds. of the invention may be ad~ 

ministered in admixture. with penicillin or sepa— 
rately therefrom. Thus, when the penicillin is in 
tendedv for oral administration, tablets con 
taining one or more of the new compounds and 
the penicillin may be prepared and both ma 
terials administered simultaneously. Where the 
penicillin is to be administered intravenously, one 
of the new compounds and penicillin may be in 
cluded in. a single anipul and at the time of use 
dissolved in the menstruum, e. g., water or saline, 

Ordinarily where the peni 
is. to be administered intramuscularly or 

subcutaneously its administration with a dis~ 
solved compound of the type of the invention is 
not desirable because of the limitations on the 
size or the injection and the fact that most of. the 
new compounds are not sufficiently soluble in 
water to dissolve in the quantity of, liquid which 
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can be used, unless administration is by con- ,. 
tinuous intravenous injection. 
The penicillin and one of the compounds of 

the invention may be administered separately, 
the penicillin being administered in any of the 

commonly ‘used today, orally or parenter 
and the blocking agent of the invention be 

ing administered separateli , advantageously oral 
ly in the form of tablets, capsules or the like, 
although parenteral administration may be used 

desired. In such cases, it is frequently advan 
tageous to administer one of the compounds of 
the invention before the penicillin is administered 
to establish 'a substantial concentration of it in 
the blood and inhibit the excretion of penicillin 
from the very beginning. In any event, the 
quantity of the selected compound administered 
should be such as to provide a concentration in 
the blood stream adequate to block substantially 
the excretory mechanism of the tubules. Most 
o-f-v the compounds of the invention exert a maxi- 
mum e?-ect with blood plasma vcorlcentrations 
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of about’5 to 15 mg. per 1001 cc., obtainable at 
dosage levels of about 8v to 24 gramsper day orally 
and somewhat less than this intravenously. 
The compounds which are included in the in-. 

vention are those having the structure given in 
the foregoing formula. Among the compounds 
which are included in the invention and.’ which 
are eiiective to prevent the excretion of pencillin 
by the tubules of the kidneys are-. 

1. 4'-carbethQxy-phenylmethanesulionanilide. 
2. 4’-carboxy-phenylmethanesulfonanilide. 
3. Mono - sodium - 4'-carboxy-phenylmethane 

sulfonanilide. 
4. Disodium - 4’-carboxy-phenylmethansulfon 

, anilide. 

5. N - methyl - 4’-carboxy-phenylmethanesul 

fonanilide. 
6. 2 - chloro - 4’ - carbethoxy-phenylmethane~ 

sulfonanilide. 
‘Z. 2 — chloro - 4’ - carboxy-phenylmethanesul 

ionanilide. 
8. 4 ~ nitro -- 4’ - carbethoXy-phenylmethanesul 

fonanilide. ‘ 

9. 4 - nitro - 4’ — carboxy-phenylmethanesulfon 

. anilide. 

., - amino - 4’ ~ carbethoxy-phenylrnethane— 

sulfonanilide. 
. 4 - amino - 4’ - carboxy-phenylmethanesul 

fonanilide. 
. 3. - nitro - 4' -. carbethoxy-phenylmethane 

sulfonanilide. 
. 3 - amino - 4’ — carbethoxy -.phenylmethane~ 

sulfonanilide. 
. 4’ — carbethoxy - 5 -‘ phenylethanesulione 

anilide. 
. 4’-carboxy-B-phenylethanesulfonanilide. 

. 4 ~ nitro — 4' - carbethoxy - [i — phenylethane 

sulfonanilide. 
. 4 - amino - 4' - carbethoxy - p-phenylethane 

sulfonam'lide. 
13. 4 - amino - 4’ - carboxy-phenylmethanesul 

. fon-anilide hydrochloride. 

l9. 4’ ~ carbethoXy-?~phenylethenesulfonanilide. 
. 4'-carboxy-?-phenylethenesulfonanilide. 

21. p-Carbethoxy-ethanesulfonanilide. 
22. p-Carboxy~ethanesu1ionanilide. 

. p-Carbethoxy-l-propanesulionanilide. 

24. p-CarboXy~l~propanesulionani1ide 
25. p-Carbethoxy-l-pentanesulfonanilide. 
26. p-Carboxy-l-pentanesulfonanilide. 
27. p-CarboXy—l-heptanesulf0nanilide. 
28. 3’-carboXy-phenylmetha-nesulfona-nilide. 
29. 2' - carbomethoxy-phenylmethanesulfonan— 

ilide. 
2 - phenylmethanesulfonamido - 4-carbeth 

oxythiazole. 
2 - phenylmethanesulfonamido - 

thiazole. 
2 '- phenylmethanesulfonamido - 4 - methyl 

5-carbethoxymethylthiazole. 
2 -.phenylmethanesulfonarnido - 4 — methyl 
5-carboxymethylthiazole. 
Ethyl p - phenylmethanesulfonamidohip 
purate. 

“ . p—Phenylmethanesulfonamidohippuric acid. 

6. 4' - carbomethoxy - phenylmethanesulfonan 

ilide. 

The preparation of these compounds will be 
illustrated in the following examples, but the in 
vention is not limited thereto. 
Example 1.—4’-carbethomy-phenylmethanesul 

ionam'lz'da-Ethyl p-aminobenzoate was dissolved 
in dry pyridine (3 g. per 4 cc.) and. then an equi 
molar portion of phenylmethanesulfonyl chloride 
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31.v 4-carboxy 

32. ‘ 

33. 

34. 
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was added in small portions with cooling as nec 
essary, to keep the temperature less than 35° C. 
and with agitation after each addition. The re 
action mixture was allowed to stand at room tem 
perature overnight after which it was diluted 
with alcohol (1 cc. per cc. of pyridine used) and 
an equal volume of concentrated hydrochloric 
acid added with cooling and stirring. The acidi 
?ed mixture was cooled in the refrigerator for 
two hours during which time the product crys 
tallized. The product was ?ltered, washed with 
water and dried. Yields varied from 50 to 70% 
of product. M. P. 139—141°. Recrystallization 
from 50% aqueous isopropanol raised the melt 
ing point to 143-145°. 
Example 2.-4’ -carboscy-phenylmethanesalfon 

anilz'de.-The 4’-carbethoxy-phenylmethanesul 
fonanilide was dissolved in 5 cc. of 5% sodium 
hydroxide solution per gram of ester and then 
heated for one hour on the steam-bath. The so 
lution was treated with decolorizing carbon and 
?ltered. About 10% of alcohol was added to the 
solution which was then acidi?ed with acetic acid. 
After cooling, the product was ?ltered and 
washed well with water. The residue was dis 
solved in a minimum of 5% sodium hydroxide so 
lution, again treated with decolorizing carbon, 
?ltered and reprecipitated as above. This proc— 
ess was repeated until a pure white product re 
sulted. Yields were about 90% of product. M. P. 1 \ 
228-30". Recrystallization from 50% aqueous ai 
cohol raises the melting point to 229-230". 
Example 3.—Mono-sodium salt of 4’-carbory 

phenylmethanesuljonanilide.—A solution of 5.2 
g. (0.13 mole) of sodium hydroxide dissolved in 
20 cc. of water was added to 37.8 (0.13 mole) of 
4’ - carboxy - phenylmethanesulfonanilide dis 

solved in 350 cc. of alcohol. A precipitate re 
sulted which dissolved when the mixture was re 
?uxed for ?fteen minutes. The solution was then 
evaporated to dryness in a stream of air on the 
steam-bath. The residue was ?nally dried in 
vacuo at 100° C. and 2-5 mm. pressure to con 
stant weight. The yield was 31.5 g. 
Example 4.—Disodium salt of 4’—carboa:y 

phenylmethanesalfonanilide. - Ten g. (0.035 
mole) of 4’-carboxy-phenylmethanesulfonanilide 
was dissolved in 25 cc. of 10% sodium hydroxide. 
Alcohol was added to the solution until the prod 
uct had precipitated. The crude product was 
dissolved in 50 cc. of 50% aqueous alcohol, treated 
with decolorizing carbon and ?ltered. The solu 
tion was diluted to 200 cc. with alcohol and the 
product allowed to crystallize. The yield was 
5 g. 
Example 5.—N - methyl - 4' - carboxy - phenyl 

methanesuljon-anilide.—Twenty - nine g. (0.1 
mole) of 4’-carboxy-phenylmethanesulfonanilide 
was dissolved in 200 cc. of 5% sodium hydroxide 
and cooled to 5° C. The solution was stirred 
vigorously while 25 g. (0.2 mole) of dimethyl 
sulfate was added dropwise, care being taken 
to maintain strongly alkaline conditions through 
out the reaction. The reaction mixture was 
stirred for three hours after which an insoluble 
precipitate was removed. This solid weighed 10 
g., M. P. 111-115". This product proved to be 
N - methyl - Ll’ - carbomethoxyphenylmethane 

sulfonanilide which when puri?ed weighed 8.5 g., 
M. P. 114-1160. Acidi?cation of the ?ltrate with 
acetic acid yielded 17.5 g. of acid product, M. P. 
191-194". The above ester was hydrolyzed by 
heating for half an hour in 25 cc. of 10% sodium 
hydroxide. Acidi?cation or" the solution gave 
6-7 a. of product, M. 1?. 191-194". The two 
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batches of acid were combined and recrystallized 
from alcohol, M. P. 195—197°. 
Example 6.-2 - chloro-4'-carbethoxy-phenyl 

methanesaZfonanilida-A benzene solution of 
the reaction product from the chlorination-oxida 
tion of the Bunte salt of 0.3 mole of o-chloro 
benzyl chloride was added to 40 g. (0.25 mole) of 
ethyl p-aminobenzoate dissolved in 50 cc. of 
pyridine. After standing overnight about one 
half of the solvent was removed in vacuo and the 
residue was acidi?ed with excess hydrochloric 
acid. The crude product was crystallized from 
alcohol to give 23 g. (25%) of product, M. P. 
135-142". A sample recrystallized from isopro 
panol or benzene melted at 154-l56°. 
Example 7 .—2 - chloro - 4' - carbomy - phenyl 

methanesulfoncmilide.—Twenty-one grams (0.06 
mole) of the crude ester was dissolved in 150 cc. 
of 5% sodium hydroxide and heated on the steam 
bath for one-half hour. The product was pre 
cipitated by acidi?cation with acetic acid. The 
yield was 8.5 g. (50%) of product, M. P. 217-220“. 
After recrystallization from 50% aqueous alco 
hol the yield was 6.9 g., M. P. 218-220°. 
Example 8.—4 - Nitro - 4 - carbethoxy-phenyl 

methanesalfonanilide.—To 33 g. (0.2 mole) of 
ethyl p-amlnobenzoate in 50 cc. of anhydrous 
pyridine, 46.5 g. (0.2 mole) of p-nitrophenyl 
methanesulfonyl chloride was added in portions 
with cooling and agitation. The solution was 
allowed to stand at room temperature overnight. 
The solution was then diluted with 30 cc. of al 
cohol and acidi?ed with concentrated hydro 
chloric acid to the Congo red end-point. A tacky 
precipitate resulted which was triturated with 
100 cc. of cold isopropanol and the mixture 
?ltered. The residue was dissolved in boiling 
isopropanol, treated with charcoal and ?ltered 
hot. On cooling, 26.2 g. (35%) of product, M. P. 
187-189", crystallized from solution. Recrystal 
lization from isopropanol or 90% aqueous alcohol 
gives a product melting at 189-190". 
Example 9.—-4 - nitro - 4' - carboxy - phenyl 

methanesulfommilide-Twenty grams of the 
above ester was hydrolyzed in 150 cc. of 5% so 
dium hydroxide by heating for one-half hour 
on the steam-bath. Acidi?cation with acetic 
acid gave 12 g. of product, M. P. 251-253°. Re 
crystallization from alcohol did not change the 
melting point. 
Example 10.—4-amin0-4'-carbethoxy-phe1zlyl 

methanesulfonanilz'de.—Nineteen g. (0.057 mole) 
of the nitro ester and 3 g. of 10% palladium on 
charcoal catalyst in 150 cc. of the methyl ether 
of ethylene glycol and 15 cc. of concentrated 
hydrochloric acid were shaken in an atmosphere 
of hydrogen until absorption of gas ceased. The 
amount of hydrogen absorbed was 97% of the 
calculated quantity. Some product had crystal 

60 lized on the catalyst so that the solution was made 
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basic with sodium hydroxide, ?ltered and re 
acidi?ed with acetic acid. The solvent was re 
moved and the residue dissolved in dilute sodium 
hydroxide. After treatment with charcoal, the 
product was reprecipitated with acetic acid. The 
yield of product was 14.5 g., M. P. 144", with 
eifervescence. Repeated recrystallization of the 

' product from alcohol raised the melting point 

70 
to 157° with effervescence. 
Example 11 .—4 - amino - 4’ - carboxy - phenyl 

methanesalfonanilide.—Fourteen and one-half 
g. (0.048 mole) of the ester was heated in 100 cc. 
of 5% sodium hydroxide on the steam-bath for 
fteen minutes. Acidi?cation with acetic acid 

75 precipitated 10.3 s. of a product, M. P. 160° 
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with effervescence. Recrystallization ‘from abso 
lute alcohol gives va'product, M. P. 168—169° with 
eiiervescence. When excess hydrochloric acid 
was added to a solution of the amino acid, the 
hydrochloride precipitated. ‘M. P. 198° with 
e?ervescence. When theamino acid was ‘heated 
with acetic anhydride, ‘the acetyl derivative was 
formed; M. 'P. 248—250° with effervescen'ce. ' 

E's-sample :112.—3 ~m‘tro - élhcarbethomy-phenyl 
methanesuly‘onanilide. -_ m - Nitrophenylmeth 

anesulfonyl chloride condensed with ethyl 
p-aminobenzoate in ‘pyridine to ‘give about a 50% 
yield of 3-nitro-4'-carbethoxy-phenylmethane 
sulfonanilide. It was recrystallized from valcohol; 
M. P. 202-204". . ' 

Example 1 3.—3-a.mz'no-4’ -carbethoxty-phenyl 
methanesulfonanilz'de.—Catalytic reduction of 
the 'nitro compound gave ‘high yields of product. 
M. P. 161-453". 
Example 14‘.-3 - amino - 4’ - carboxy - phenyl 

m‘ethanersuZfoncniZide.—I-Iydrolysis of the ester 
in an excess of 5% sodium hydroxide by heat 
ing on the steamebath for ?fteen minutes gave 
this product in ‘about 60% yield. M. P. 210-212". 
Example 1 5 .-4 ' -carbethoxy-c-phenylethane 

sul?onani’Z‘iil'e.—Twenty :g. (0.1 mole) of phenyl 
ethanesulfonyl chloride was reacted with 16.5 g. 
(0.1 mole) of ‘ethyl .p-aminobenzoate in '50 "cc. 
of pyridine. The reaction ‘mixture was heated for 
one-‘half hour on the ‘steam-bath after which it 
was diluted to ‘200 he. with cold water and acidi 
?ed with hydrochloric acid. The solid which 
precipitated was triturated with a little cold a'l 
cohol and dried. The yield was 10g. of product; 
M. P. 168-172". 
hol, there was ”8 g. of product melting 173-175". 
Example 

foncmiZida-The ‘ester (23.3 g., 0.07 mole) was 
heated for ?fteen minutes on the steam~bath 
in 150 cc. of 5% sodium hydroxide. The solution 
was treated with charcoal, ?ltered and acidi?ed 
with acetic acid to precipitatethe product. The 
crude material, M. P. 220-223°, was recrystallized 
from 70% aqueous alcohol to give 20.8 g., M. P. 
223-225". - 

Era-ample <16.—4-nitro-4'-carbethory—?-phenyle 
ethanesuZfonaniZide.--Twentyesix grams (0.1 
mole) of .p-nitrophenylethanesulfonyl chloride 
was added to 16.5 g. (0.1 mole) of ethyl pnamino 
benzoate dissolved in 25 cc. of dry pyridine. After 
standing overnight, 30 cc. of alcohol was added 
and the mixture acidified with concentrated hy 
drochloric acid. The yield was 28 g. or" product; 
M. P. ice-174°. Recrystallization from isopro 
panol gave 17 g. (‘16%) product; M. P. 178-480". 
Example 1 7.—4-amino-4’-c.a1'beth.ory-e-.phen 

ylethanesuZfonaniZida-Twenty grams (0.053 
mole) of the nitro compound dissolved in 350 
cc. of the methyl ether of ethylene glycol was 
hydrogenated in the presence of 5 g. of 10% pal 
ladium on charcoal catalyst and 15 cc. of con~ 
centrated hydrochloric acid. When 0.15 mole of 
hydrogen had been absorbed the reaction had 
stopped. The catalyst was ‘?ltered vout and the 
solvent removed in vacuo. The yield of crude 
product was 18 ‘g. (98%) M. P. 130-133". No 
suitable solvent was found from which to re 
crystallize the product. 

.i‘mampie J8.--4 - amino - 4’ - carbozcy ~ phenol 

methcmesulfonauilide hydrochloride.—Seventeen 
is (0.05 mole) of the ester was heated in 100 

cc. of 5% sodium hydroxide on the steam-bath 
for half an hour after which it was treated with 
charcoal and ?ltered. Addition of 100 cc. of 
concentrated hydrochloric acid precipitated the 

When ‘recrystallized from alco- ' 
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product. The yield was 12g. (67%) of product; 
M. P. 225°, with e?ervescence. This was re 
dissolved in water, decolorized and the product (6 
g.) reprecipitated ‘with a large excess of con 
centrated hydrochloric acid; M. P. 256°, with ef 
fervescence. When repeatedly recrystallized 
from water and hydrochloric acid, the melting 
point was raised to 271° with eiiervescence. 
Example 19.—4'4curbethomy-c-phenylethane 

sulfoinanilz'de.-Phenyl—‘ethanesulfonyl chloride 
(38 g, 0.18 mole) prepared by procedure of Bord~ 
well and Suter (JACS, 68, 139 (1946)) was added 
to 29.7 g. (0.18 mole) of ethyl ‘p-aminobenzoate 
dissolved in 50cc. of dry pyridine. The reac 
tion mixturewas allowed ‘to stand overnight after 
which ‘60 cc. of concentrated hydrochloric acid 
was added and the mixture was diluted to 500 
cc. with cold water. An oil precipitated which 
soon solidi?ed._ A small sample when repeatedly 
recrystallized from benzene melted at 143-145“. 
It behaved as solvate when plunged into the bath 
at 120°. melting, resolidifying and then remelt 
ing at l43-145°. When dried at 100° in vacuo 
for "three hours, ‘however, it melted only at 
143-145”. . 

Example .20.—4’ - carbo'zcy - phenylethenesul 

fo1z_anilide.—lThe crude ester from above was 
heated on the steam-bath for one "hour in 600 
cc. of 5% sodium hydroxide. The solution was 
then treated with decolorizing carbon and ?l 
tered. When the solution was acidi?ed with 
acetic acid,40:g. (74%) of product; M. P. 2410-2113° 
was obtained. Recrystallization from acetone 
water gave ‘31.1 -g., melting at 2413-2450 to a clear 
oil which then decomposes violently to a red solid. 
A dilute solution of ‘the product‘in acidi?ed aque 
ous acetone decolorizes a potassium perman 
ganate solution quite rapidly. 
Example 21 .—p-Carbethoxy-ethanesulfonani 

Zide.--Fifty-one g. of the ethanesulfonyl halide 
resulting from the chlorination-oxidation of the 
Bunte salt from ethyl bromide was added to a 
solution of 55 g. of ethyl p-aminobenzoate in 
small portions. The reaction mixture was al~ 
lowed to stand ‘for four hours after which it 
was acidi?ed with 100 cc. of concentrated hydro» 
chloric acid and diluted to about a liter with cold 
water. An ‘oil precipitated which solidi?ed. A 
sample after repeated recrystallization from 30% 
aqueous alcohol melted .150—152.° 

?le-ample 22.-Jp-Carb0ry-ethanesulfonanili'de. 
-'—The above crude ester was hydrolyzed in 700 
cc..o‘f '5% sodium hydroxide solution by heating 
one-half hour on the steam-bath. The solution 
was treated with decolorizing carbon, acidi?ed 
with acetic acid and chilled to precipitate 19.4 
g. of product vmelting vat 189-191". Recrystalli 
zation from water did not change the melting 
point. 
Emample 23.—p-C'arbethoa:y-1-m'opanesulfon 

militia-This was prepared by addingcrude pro 
panesulfonyl halides (51 g.) from the chlorina 
tion of ‘the Bunte salt derived from n-propyl bro 
mide ‘to a solution of 45 g. of ethyl p-aminoben 
z’oate in ‘65 cc. of dry pyridine. After standing 
overnight, the reaction mixture was acidified 
with 75 cc. of concentrated hydrochloric acid 
and diluted to about a liter with cold water. The 
oil that precipitated soon crystallized. A ‘sam 
ple recrystallized repeatedly from dilute aqueous 
alcohol had a melting point of 136-437". 
Example 24.—p-Carl)ofcy-I-propanesulfonani 

Zide.-"I‘l1is was obtained ‘by the hydrolysis of 
the "crude ester in 400 cc. of 5% sodium hy 
droxide solution. Acidi?cation with acetic acid 
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and chilling gave a red product. This was dis 
solved in 500 cc. of boiling water, treated with 
decolorizing carbon and ?ltered. The product 
which precipitated (13.5 g.) and a melting point 
of 184-185°. 
Example 25.—p-Carbethoxy-1 -pentanesulfon-> 

aniZide.—The crude oil that resulted from the 
chlorination-oxidation of the Bunte salt formed 
from 0.4 mole of 1-pentyl bromide and sodium 
thiosulfate was used after drying in ethereal solu 
tion and removal of the ether. This was con 
sidered to be 1~pentanesulfonyl bromide. This oil 
(41 g.) was added to 32 g. (0.2 mole) of ethyl 
p-aminobenzoate dissolved in 50 cc. of dry 
pyridine. After standing overnight, acidi?cation 
of the mixture with hydrochloric acid and dilu 
tion to 500 cc. with cold water precipitated in oil 
that solidi?ed to a tacky mass. This was removed, 
washed with hexane and dried. The yield of 
crude product was 14.8 g. (25%). A sample when 
repeatedly recrystallized from a 2:1 mixture of 
hexane-isopropyl ether had a melting point of 
76-78". 
Example 26.—p-Carboxy-1-pentanesulfonani 

Zz'rle.-—The crude oily ester (13 g.) was dissolved in 
75 cc. of 5% sodium hydroxide and heated on the 
steam-bath for an hour. The product was 
precipitated from solution with hydrochloric acid. 
The yield of product after crystallization from 
30% aqueous alcohol, was 9.3 g., (75%) M. P. 
191-193". 
Example 27.—p-C'arboxy-1-heptanesuljonani 

Eda-Crude l~heptanesulfonyl bromide (45 g.) 
was reacted with 29.7 g. of ethyl p-aminobenzoate 
in 50 cc. of dry pyridine. By acidi?cation and 
dilution 2. low melting solid was obtained which 
after repeated recrystallization melted 75-95". 
The intermediate crude ester was hydrolyzed by 
heating in 250 cc. of 5% sodium hydroxide. 
Acidi?cation with acetic acid precipitated a prod 
uct which was ?ltered and recrystallized from 
59% aqueous alcohol which weighed 17 g., M. P. 
193-195". Repeated recrystallization of a sample 
raised the melting point to 194-196". 
Example 28. — 3' - carboxy-- phenylmethcme - 

sulfommilide.—By using methyl m-aminoben 
zoate in place of the p-aminobenzoate in the re 
action with phenylmethanesulfonyl chloride, 
there was isolated from the reaction mixture an 
oil that solidi?ed on standing. When re 
precipitated from alkaline solution with excess 
hydrochloric acid, a product was obtained; M. P. 
202-204", which proved to be the acid instead of 
the expected intermediate ester. Recrystalliza 
tion from alcohol raised the melting point to 
204-206". _ 

Example 29. — 2 - carbomethoxy - phenyl - 

metlumesulfonanilida-When methyl anthrani 
late was condensed in a similar manner with 
phenylmethanesulfonyl chloride, yields of about 
50% of product were obtained; M. P. 104-106". 
Example 30. -- 2' - carboxy - phenylmethane - 

s-alfonanz'licle.—The ester was hydrolyzed in high 
yields by heating in excess 5% sodium hydroxide, 
Acidi?cation of the alkaline solution with acetic 
acid precipitated a product; M. P. 215-217". The 
melting point was unchanged by recrystallization 
from alcohol. 
Example 31.—_2-phenylmethanesulfonamido-4 

carbethoxythiazole.-Eighteen grams (10% ex 
cess) of phenylmethanesulfonyl chloride was 
added in portions with stirring to a solution of 
12.12 g. (0.086 mole) of 2-amino-4-carbethoxy 
thiazole in 80 cc. pyridine. The solution became 
colored and considerable heat was evolved. Th‘? 
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mixture was added to 300 cc. water and ice and 
concentrated hydrochloric acid added until the 
mixture was acid to Congo red. The mixture was 
chilled. The oily precipitate was separated by 
decantation and then worked with cold dilute 
hydrochloric acid until it solidi?ed; 20 g., 71% 
yield. A small sample was puri?ed by recrystal 
lization from 50% alcohol after treating with 
charcoal. The crystalline solid was solvated and 
melted at 88-93". After rigid drying, melting 
point was 130-131", corr. 
Example 32.--2-phenylmethanesulfonamido-4 

carb0xythiazole.—Twenty grams of z-phenyl 
methanesulfonamido — 4 - carbethoxythiazole was 

.'~ dissolved in 110 cc. 10% sodium hydroxide and 
warmed gently. After standing a half-hour the 
solution was treated with charcoal and the prod 
uct precipitated with excess hydrochloric acid, 
14.12 g. This material was found to be a sodium 
salt and was warmed in dilute hydrochloric acid 
to give the free acid, 12.3 g. This was puri?ed by 
recrystallization from 50% alcohol after treating 
with charcoal; M. P. 222-3", corr. 
Example 33-2-phenylmethanesulfonamido~4 

methyl - 5 - carbethoxymethylthiazole. - Twen — 

ty-one grams (10% excess) of phenylmethane 
sulfcnyl chloride was added in portions with 
stirring to solution of 20 g. (0.1 mole) of 2-amino 
4-methyl-5-carbethoxymethylthiazole and 70 cc. 
dry pyridine that was maintained by chilling to a 
temperature below 30" C. The ?ask was stop 
pered and allowed to stand overnight. The 
pyridine was removed under reduced pressure 
and the syrupy mixture poured into 400 cc. cold 
dilute HCl. After chilling, the product was re 
moved, 21.17 g., 62.5% yield. A small sample was 
puri?ed by crystallization from anhydrous alcohol 
after treating with charcoal; M. P. 195-6", corr. 
Example 34.—2-;0henylmethanesulfonamido-4 

methyl-5-carboxymethylthiazole.—20.17 g. (0.057 
mole) of 2 - phenylmethanesulfonamido - 4 - 

methyl-5-methylcarbethoxythiazole was dissolved 
in 100 cc. 10% sodium hydroxide and the solution 
allowed to stand one hour. The solution was 

~ treated with charcoal and the product pre 
cipitated with hydrochloric acid, 17.14 g., 92% 
yield. It was puri?ed by recrystallization from 
50% alcohol after treating with charcoal; M. P. 
252-3", dec., corr. 
Example 35.—-Ethz,ll p-plzenylmethanesaljon 

amz'dohz'ppurate-Nine grams (0.09 mole) of the 
ethyl ester of glycine dissolved in 75 cc. of dry 
pyridine was treated with 30 g. (0.1 mole) of 
p - phenylinethanesulfonamidobenzoyl chloride. 
After standing overnight about one-half the sol 
vent was removed in vacuo on the steam-bath. 
The residue was added to cracked ice (100 g.) and 
acidi?ed with excess concentrated hydrochloric 
acid. This precipitated a gum from which the 
solution was decanted. The gum was dissolved 
in 100 cc. of alcohol and 400 cc. of water added 
to precipitate the product which soon solidi?ed. 
The yield was 25 g., M. P. 155-160°. This product 
was incompletely soluble in alkali and could not 
be reprecipitated as the ester. Recrystallization 
from alcohol raised the melting point to 170 
172" but some alkali insoluble material re 
mained. Recrystallization from benzene gave a 
pure product; M. P. 172-174". 
Example 36. — p-Phenylmethanesulfonamido 

hippurz'c acid.—-Hydrolysis of some of the mate 
rial containing an alkali insoluble portion which 
Was ?ltered off, gave a free acid. 
Among the compounds which are also included 
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in the invention and as part of the :listicontainecl 
on pages 10-12, are- 

37. p-C‘arboxy- l-butanesulfonanilide. 
38. p - Carboxy- 2-methyl-1-propanesulionani 

lide. 
39. p - Carboxy-3-methyl-l-butanesulionanilide. 
e0. p-Carboxy-lehexanesulfonanilide. 
41. p - Carboxy-2-ethoxy-1-ethanesulfonanilide. 

The preceding ?ve compounds are prepared by 
replacing the l-pentanesulionyl bromide-of ‘Ex 
ample 25 respectively by the corresponding sul 
fonyl halides, namely, (a) l~butanesulfonyl 
chloride, (0) 2-methyl-l-propanesulfonyl chlo» 
ride, (0) S-methyl-l~butanesu1fonyl chloride, 
(12) l-hexanesulfonyl chloridepand (e) Z-ethoxy 
l-ethanesulfonyl chloride, and by otherwise fol 
lowing the procedure of Example 25-obtaining the 
corresponding p-carbethoxy-l-alkanesulfonani~ 
lide, and then hydrclyzing the respective p-carb" 
ethoxy-l-alkane-sulfcnanilide in accordance-With 
the procedure of Example 26, thereby obtaining 
each of the respectively indicated end products 
which individually have the respective properties 
following: 
Example 37. -— p-Carboxy-l-butanesulfonanie 

melting at Hill-186° C. 
Example 38.-p - Carboxy - 2 - methyl - l-pro 

panesulfonanilide or 

iso-OaHtSOaNHOO 0 OH 
melting at 193404? C. 
Example 39.--p — Carboxil-B-methyblehutane 

sulfonanilide or 

melting at 105~197° C. 
Example 40.-—p - Carhoxy-l-hexanesulfonani 

melting at 192-190" C. 
sample -Carboxy~2-iethoxy-ll-ethane 

sulfonanilide or ‘ 

C'zHsO omcmsomnOoo on 
melting at 144-106" 0., resolidifying and ‘then re» 
melting at lid-159° C. 
The invention will be ‘further illustrated but is 

vnot restricted to, the following dosage ‘forms oi‘ 
different compositions .ior administration by 
various routes: 

a. Compressed tablet.-l0,000 grams of lactose 
and 100,000 grams of a’~carboxy-phenylmethane 
sulfonanilide are uniformly mixed and wetted 
with suiiicient water ‘to permit its Yeady grams» 
lation in the usual way. ‘ 

cornstarch, '500 grams of karaya gum po der, 
2,500 grams or" ‘talc, and 1,000 grams of calm in 
stearate are intimately mixed and then mixed to 
gether uniformly with the 110,000 of the 
uixture of the granulated compound and lac 
tose. The ?nal mixture is than tahleted ("using 
1/2 inch die standard curvature punches) ‘yielding 
200,000 tablets of 0.53 gram each, and each con 
taining 0.5 gram of ‘i’~carboxy-phenylmethane 
sulionanilide. By replacing the quantity :of this 
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compound "by the ‘same'quantity of any other ‘se 
lected compound, for-example, any of-compounds 
of Examples 1 or 3 ‘to 35 tablets of the same ‘indi 
vidual Weight and same content ‘of any of the 
other adjuvants are obtained. 

12. Compressed tablet containing penicillin. 
10000 grains of lactose ‘are mixed with 100,000 
grams of p-carboxyél~pentanesulionanilide and 
granulated as ‘in the preceding example. 3375 
grams of sodium penicillin (1630 units per mg), 
2625 grams dried cornstarch, 500 grams iliaraya 
gum powder, 2500 grams talc and 1000 grams 
calcium ‘stearate are mixed together in an at 
mosphere controlled'at 10% relative ‘humidity at 
21° 0., and then under the same conditionsmixed 
with the granulation-and tableted with the same 
die as in the preceding example yielding 200,000 
tablets weighing 0;6-gram and-leach containing 0.5 
gram of p-carboxy-‘l'-pentanesu1ionanilide and 
25,000 units penicillin (plus 10% excess). Any 
other selected compound, for example, any of 
the compounds ‘of :the examples above may be 
used in equal amount to obtain tablets of the 
same Weight and same content of any of the 
other compounds of ‘the invention. 

0. Compressed tablet with peniciZlin.-100,'000 
grams of 4'-carboxy-phenylmethanesulfonani 
lids and 16,000 grams of lactose are mixed and 
granulated shown above. ‘6749 grams of crys 
talline penicillin sodium (1030 units per mg), 
2551 grams of dried cornstarch?lllligrams karaya 
gun powder, 2800 grams talc, and 1200 grams cal 
cium stearate are mixed together under ‘atmos 
pheric conditions controlled as in the preceding 
example and under the same conditions mixed 
with the granulation and tableted ‘with thesame 
die, yielding 200,000 tablets cf'0L65gram each and 
each containing?iJgGilO units penicillin (plus 10% 
excess). . 

d. Compressed tablet with magnesium. tm'sz'li 
cate.—l00,000 ‘grams of 4='-carboxy-e-phenethyl 
sulfonanilide are uniformly mixed with 3000 
grams of magnesium trisilicate and 7000 grams 
of lactose and wetted and granulated as in the 
preceding ‘examples. 2000 grams of dried corn; 
starch, 1500 grams of karaya gum powder, 2500 
grams talc and 1000 grams of calcium stearate 
areumixed together and then mixed with the 
granulation and then tableted with the same 
type of die as before yielding 200,000 ‘tablets of 
058 gram each and each containing 0.5 gram of 
adjuvant 3. 

5e. Compressed tablet with penicillin and mag— 
ne'siam trisz‘licate.—l00,-000 grams of p-carboxy 
1éheptane-sulfonanilide, 3000 grams magnesium 
trisilicate, and ‘7000 grams lactose are mixed and 
granulated as before described. Under atmos 
phere controlled‘as ‘in the preceding example 3375 
grams of the same crystalline penicillin sodium, 
2625 ‘grams of dried cornstarch, 500 grams karaya 
gum powder, 2500 grams talc, and 1000 ‘grams 
calcium stearate are mixed and then mixed with 
the granulation, and this mixture tahleted as 
before yielding 200,000 tablets of 10.6gram each 
and each containing 0.5 gram of the compound 
and 25,000units penicillin (plus ‘10% excess). 

f. Compressed tablet with penicillin and mag 
nesium trisilz'caie.—100,000 grams of p-carboxy 
1~heptanesulfonani1ide, 3000 grams magnesium 
trisilicate and 13,000 grams of lactose are mixed 
and granulated in the manner noted. Under at 
mosphere controlled as ‘above 6749 grams ‘of the 
same crystalline penicillin sodium, 2651 grams 
dried cornstarch, 600 grams k-araya gum powder, 
2800.grams tam-and moo-grams calcium stearate 
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are intimately mixed and then mixed with the 
granulation and this mixture tableted as before, 
‘yielding 200,000 tablets of 0.65 gram each and 
each containing 0.5 gram of the compound and 
50,000 units penicillin (plus 10% excess). 

g. Dry ?lled capsule.—540 kilos of 4-nitro-4' 
carboxy-phenylmethanesulfonanilide were ?lled 
into hard gelatin telescopic capsules size #00 
(natural color) with 0.5 gram of adjuvant per 
capsule. 4 

h. Dry ?lled capsule with penicillin.—Under 
atmosphere controlled as in the preceding ex 
amples of compositions containing penicillin, 25 
kilos of 4’-carboxy~phenylmethanesulionanilide, 
850 grams of crystalline penicillin sodium (as 
used above), and 150 grams of dried cornstarch 
are intimately and uniformly mixed, and the 
mixture ?lled into capsules, yielding 50,000 cap 
sules, each holding 0.52 gram of mixture contain 
ing 0.5 gram of compound and 25,000 units peni 
cillin (plus 10% excess). 

i. Dry ?lled capsules with penicillin.—As in the 
preceding example, 25 kilos of N-methyl-4'-car 
boxy-phenylmethanesulfonanilide, 1690 grams of 
the same crystalline penicillin sodium, and 310 
grams of dried cornstarch are intimately and 
uniformly mixed and encapsulated in the same 
type and size of capsule, yielding 50,000 capsules, 
each holding 0.54 gram of mixture containing 0.5 
gram of compound and 50,000 units penicillin 
(plus 10% excess). 

7'. Dry ?lled capsule with magnesium trisili 
cate.—25 kilos of 2-phenylmethanesulfonamido 
5-carboxymethyl-4-methylthiazole and 1 kilo of 
magnesium trisilicate were intimately and uni— 
formly mixed and encapsulated in the same size 
and type of capsule as before, yielding 50,000 cap 
sules, each holding 0.52 gram of mixture contain 
ing 0.5 gram of the compound. 

is. Dry ?lled capsule with magnesium trisili 
cute and penicillin.-—Under atmosphere con 
trolled as in Example b, 25 kilos of 4’-carboxy 
phenylmethanesulfonanilide, 850 grams of the 
same crystalline penicillin sodium, and 150 grams 
of magnesium trisilicate are intimately and uni~ 
formly mixed and encapsulated in the same size 
and type of capsule, yielding 50,000 capsules, 
each holding 0.52 gram of mixture and contain 
ing 0.5 gram of the compound and 25,000 units 
penicillin (plus 10% excess). 

1. Dry ?lled capsule with magnesium trisili 
cate and penicillin.—Under atmosphere con 
trolled as in Example b, 25 kilos of p-carboxy-B 
phenylethanesulfonanilide 1.69 kilos of the same 
crystalline penicillin sodium, and 310 grams of 
magnesium trisilicate are intimately and uni 
formly mixed and encapsulated in the same size 
and type of capsule, yielding 50,000 capsules, each 
holding 0.54 gram of mixture and containing 0.5 
gram of the compound and 50,000 units-peni 
cillin (plus 10% excess). 
While each of the individual examples of dry 

_ ?lled capsules has been illustrated with the re 
spectively disclosed compound, the latter in each 
of them may be replaced by any other suitable‘ 
compound, for example, any of those of Examples 
1 through 41. I 

m. Soft elastic capsule.—50 kilos of p-carboxy 
l-propanesulfonanilide are homogeneously dis 
persed in 50 kilos of corn oil and the composi 
tion encapsulated in known manner in soft, elas 
tic, sheet gelatin, hermetically sealed capsules 
to yield 100,000 capsules with the one gram of 
composition net content in each. 
_ n. Soft elastic capsule with penicillin-Under 
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atmosphere controlled as in Example I), 1.69 kilos 
of the same crystalline penicillin sodium are 
homogeneously dispersed in 48.31 kilos of corn 
oil and 50 kilos of 4’-carboxy-phenylmethanesul 
fonanilide similarly dispersed in the oil, and the 
resulting composition encapsulated in known 
manner in soft gelatin capsules as in Example m, 
yielding 100,000 capsules, each holding one gram 
net of the composition and containing 0.5 gram 
of the compound with 25,000 units penicillin (plus 
10% excess). 

0. Soluble elastic capsule.—7.5 kilos of mag 
nesium trisilicate and 50 kilos of Z-phenyl 
methanesulfonamido-4-carboxythiazole are in 
timately and uniformly mixed and the mixture 
homogeneously dispersed in 42.5 kilos of corn oil, 
and the resulting dispersion encapsulated in sol 
uble elastic capsules as in the two preceding ex 
amples, yielding 100,000 capsules, each holding 
one gram net of the dispersion and containing 0.5 
gram of the compound. 

10. Soluble elastic capsule with penicillin and 
magnesium trisilicate-Under atmosphere as 
controlled in Example I), 1687 grams of the same 
crystalline penicillin sodium, 7313 grams of mag 
nesium trisilicate, and 50 kilos of 3-amino-4' 
carboxyphenylmethanesulionanilide are inti 
mately and uniformly mixed and the mixture 
homogeneously dispersed in 41 kilos of corn oil, 
and the dispersion encapsulated in the same type 
of soluble elastic capsules as in the three pre 
ceding examples, yielding 100,000 capsules each 
holding one gram net of the dispersion and con 
taining 0.5 gram of the compound with 25,000 
units penicillin (plus 16% excess). 
While in each of the preceding examples of 

soluble elastic capsules a respective individual 
compound of the invention was included, any 
other of the new compounds may be similarly 
included by substituting the same quantity of it 
in any of the particular examples. The same 
applies to the compressed tablets. 

q. AmpuZ.—-10 kilos of 4’~carboxy—phenyl 
methanesulfonanilide are suspended in Very 
nearly 50 liters of pyrogen-free distilled Water 
and 1452 grams of sodium hydroxide are 
added to help in its dissolution. 390 grams 
of monopotassium phosphate are added and dis 
tilled water added to make the volume of solu 
tion up to 50 liters (pH is about 7.4). The so 
lution is then ?lled into ampuls for 5 cc. liquid 
content each, which are then ?ame-sealed and 
autoclaved at 15 pounds pressure for 20 min 
utes. If larger ampuls, containing a multiple 
dose, are prepared, a preservative is advan 
tageously included. 

r. Ampul.-250 grams of hydrous chloro 
butanol are dissolved in very nearly 50 liters of 
sterile, pyrogen-free, distilled water, 16.67 kilos 
of p - carboxy - l - pentane-sulfonanilide are 

stirred in and 2368 grams of sodium hydroxide 
are added to assist in the dissolution of the ad’ 
juvant, and 390 grams of monopotassium phos 
phate are-added with Water to make 50 liters of 

. total solution. The solution is ?ltered and ?lled 
into ampuls for 5 cc. liquid content each, which 
are then ?ame-sealed and sterilized by autoclav 
ing as in the preceding example. 

s. Flame-sealed ampul ?lled with penicillin. 
12.5 kilos of 4’~carboxy-phenylmethanesul 
fonanilide are stirred into very nearly 30 liters 
of sterile, pyrogen-free distilled water and 1795 
grams of sodium hydroxide are added to aid in 
its dissolution. Then 390 grams of monopotas 
sium phosphate are added and, under atmos- 
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phere conditions as in Example 2), 169 grams of 
the same crystalline penicillin sodium are added 
and stirred into solution and su?icient water 
added to bring the total volume of solution to 30 
liters. 12 cc. of this solution are then ?lled into 
each of the required number of 20 cc. total vol 
ume ampul-vials. The contents of the vials are 
then quickly frozen by rotating them in a bath 
of methyl “Cellosolve” chilled with “Dry-Ice” to 
-70° C., and desiccated under high vacuum for ' 
48 hours by the method and apparatus as in 
United States Patent No. 2,353,985 and rubber 
stoppers inserted in the neck of each of the con 
tainers While the vacuum is still being main 
tained. The vacuum is then broken and the 
containers removed from the apparatus and the 
extension of the glass neck beyond the top of 
the stoppers is flame-sealed. The contents of 
the ?ame-sealed ampul-vial is then restored 
with sterile, pyrogen-free, distilled water shortly 
before the product is to be used. When thus 
restored to 20 cc. liquid volume, the resulting 
solution is buffered at pH 7.4 and contains 
100,000 units penicillin (plus the 10% excess) 
and 25% of the compound. Of course, the prod 
uct may be prepared in vials similar to those 
used for penicillin, i. e., rubber stoppered vials, 
or other containers, if desired. 
t.Ampul oil suspension with penicillin.—3 

kilos of USP white wax are mixed into 35.12’? . 
kilos of puri?ed peanut oil heated su?iciently to 
melt and permit homogeneous dispersion of the 
white wax. While this mixture is still su?i 
ciently liquid, and under atmosphere conditions 
as in Example b, 10 kilos of p-carboxy-l-pentane- ;>_ 
sulionanilide and 1873 grams of calcium peni 
cillin (734 units/mg.) are added and the mix 
ture stirred to homogeneity. Each cc. of the 
resulting oil suspension contains 25,000 units of 
penicillin (plus 10% excess) and 0.2 gram of 
the compound. It is put up in ?ame-sealed 
ampuls containing suitable volume of the sus 
pension which is as stable as the ordinary peni 
cillin in peanut oil preparation. Other types of 
containers, such as the ordinary ampul vials, 
or vials such as are used with penicillin, may be 
used. 
While each of the preceding examples of par 

ticular ampul preparations contains its respec 
tive speci?c new compound, each of them may . 
be prepared with any of the other compounds of 
the invention. . 

v. Elwin-In very nearly 100 liters of distilled 
water are dissolved 25 kilos of the sodium salt 
of 4’ - carboxyphenylmethanesulfonanilide. 
this are added a solution of 100 grams of Syn?eur 
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arti?cial strawberry and 100 grams of amaranth 
(Food Drug & Cosmetic Red #2) dissolved in 
17.9 liters of USP alcohol. To the resulting solu 
tion are added 10 kilos of sucrose and su?icient 
water to give a total volume of 100 liters. The 
resulting elixir contains 17% of alcohol and each 
teaspoonful of it contains one gram or" the new 
compound. The particular compound used may 
be replaced by the same quantity of other com 
pounds of the invention. The arti?cial strawberry 
?avoring may be replaced by any other suitable 
?avoring as may be the approved coloring 
amaranth. I 

w. Sterile ‘isotonic solution-0.5 kilos of hy 
drous chlorobutanol is dissolved in very nearly 
100 liters of sterile, pyrogen-free, distilled water, 
and 5 kilos of the sodium salt of 4'-carboxy 
phenylmethanesulfonanilide are dissolved in the 
resulting solution and suf?cient water is added 
to make a total volume of 100 liters. The ?n 
ished, sterile, isotonic solution may be dispensed 
in 100 cc. containers. 
In the various examples a through w where 

no particular speci?cations for individual in 
gredients are given, it is understood that there 
is used such quality of the various ingredients 
as is suitable for incorporation in pharmaceutical 
preparations. 1 

Of particular importance, from the standpoint 
of combination of e?ectiveness in blocking the 
tubular excretion of penicillin, low toxicity, and 
adequate absorption from the gastrointestinal 
tract, are 4' - carboxy - phenylmethanesulfon 

anilide and its alkali metal salts, and p-carboxy 
l-pentanesulfonanilide and its alkali metal salts. 

I claim: 
1. Compounds of the formula: 

in which R1 is selected from the class consisting 
of hydrocarbon and dialkyl ether radicals hav 
ing a total of from 3 to 7 carbon atoms, phenyl, 
aminophenyl, nitrophenyl, halophenyl, and ben 
zyl, and R2 is selected from the class consisting of 
benzene and thiazole. 

2. N-(benzylsulfonyl) -p-aminobenzoic acid. 
JAMES M. SPRAGUE. 
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Certi?cate of Correction 
November 21, 1950 

Patent No. 2,531,367 \ 
JAMES M. SPRAGUE 

It is hereby certi?ed that error appears in the printed speci?cation of 
the above numbered patent requiring correction as follows: 

Cohunn 10, line 9, for “pheny1ethane-” read phenyZethene-; line 10, for 
“Phenyl-ethanesulfonyl" read PhenyZ-ei'henesuZfmg/Z; column 13, line 2, for 
“on pages 10-12” read in column 6‘; column 111, line 32, for “gun” read gum; 
and that the said Letters Patent'shoul‘d be read as corrected above, so that 
the same may conform to the record of the case in the Patent O?ice. 

Signed and sealed this 28th day of August, A. D. 1951. 
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1 if 9 ‘fs-frnoMAs F. MURPHY, 
" Assistant Oommissz'oner of Patents. 


