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“This invention relates to sulfamylbenzoic acids

-which: are effective as adjuvants for use in con~

junction with the administration of penicillin to
provide an increase in the blood plasma penicillin
concentration with a given dose of penicillin,
“thereby making  possible very high penicillin
blood. levels, or permitting .the use of smaller
quantities of penicillin for providing a given blood
level, or permitting the less frequent administra-
tion -of penicillin while maintaining a penicillin
blood level adequate for bactericidal or bacterio-
static. purposes. . The .invention also relates. t0
the preparation of various dosage forms in which
one or more of the new compounds are incorpo-
rated for, administration by various routes.
‘Penicillin today is-a well established therapeutic

agent used in the treatment of bacterial, in par-
ticular, coccus. infections. For internal use, it.is
commonly -administered: intravenously, or intra-
muscularly, or orally. - Where high blood levels
are required intravenous administration or ad~
ministration by continuous venoclysis is used.

. The major cause of the difficulties involved in
attempting to maintain adequate or high penicil~
1in blood levels follows.from the fact that sub-
stantially all of the penicillin in the blood is re-
moved in g single circulation through the kidneys.
. Penicillin appears to.be almost quantitatively
excreted, from the bleod by the epithelial cells of
the tubules, at least within plasma concentrations
which have been explored, with the result that
its rate of excretion from the blood stream is ap-
proximately, five times that of materials which
are -excreted. by glomerular filtration alone, the
tubular excretion accounting for about 80 (81) %
and the glomeruli about 20 (19) %.

. Various proposals have been made to overcome
the difficulties due to the rapid elimination of
penicillin, such as the administration of it in
suspension in an oleaginous material, the mixture
being administered by intramuscular injection.
While this proposal is effective in prolonging the
time interval betwéen injections, its disadvan-
tage is that the penicillin is still excreted almost
quantitatively when the blood passes through the
renal system, and therefore does not permit the
maintenance of high blood levels nor does it per-
mit, the use of smatler guantities of peniecillin to
cbtain'a given blood level. ‘

“"The second proposal which has been made to
provide for the reduction in the rate of excretion
of penicillin has been to use, in conjunction with
it,; & Material which, like penicillin, is selectively
excreted by the tubules. By having the ratio of
fhe added agent to the penicillin sufficiently
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large, this concept provides for a substantial re-’
duction in the rate of excretion of penicillin by
the tubules and thus slows down its removal to a’
substantial extent. Various agents, including
diodrast and hippuric® acid, or derivatives or
recursors. thereof, have been proposed. or ysed
for this purpose. Such agents do not, however,
seem to afford a solution to the problem of value
except in extreme cases, because as the reduction
in the rate of penicillin excretion is a reflection of
the degree of overloading of the tubules with ma-
terials which. they function to remove from the
blood, it is necessary to maintain g very high con-
centration of the agent in the blood stream to
afford 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 neces-
sary high plasma concentrations. This presents
an additional problem since in order to maintain
the high concentration of these agents they must
be administered intravenously as they are not
well absorbed from the gastro-intestinal track.

The present invention is based upon the dis-
covery that removal of penicillin from the blood
stream by the kidney tubules can be effectively
blocked by the adjuvants of this invention, hav-
ing the general formula o

R .

. UN—80:— ~<CO0H
/ . B

R

and their salts, wherein R and R1 respectively are
alkyl radicals; the alkyl radicals represented by
R and Ri having a combined total of at least
five and no more than eight carbon atoms; and
wherein the carboxyl group is attached to. the
ortho-, meta-, or para-position of the benzene
nucleus in relation to  the sulfonyl radical.
Sulfamylbenzoic acid -derivatives -wherein the
carboxyl group is in para-position have heen
found to be particularly effective adjuvants, and
within this group, those in which the alkyl radi-
cals represented by R-and Ri have a combined
total of five or.six carbon.atoms, such as the
para-(di - n - propylsulfamyl) -benzoic .acid “and
para-(di-isopropylsulfamyl) -benzoic -acid, . have
been found to be outstandingly effective in in-
hibiting the renal excretion of penicillin.

The sulfamyl benzoic acids of the invention.
are relatively non-toxic, they are soluble in blood
plasma and operate, when carried by the. blood
stream. into contact with the tubules, to prevent
their normal action in removing penicillin from
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the blood stream. The adjuvants themselves are
- not excreted to any substantial extent by the
tubules, and the available evidence indicates
that on coming into contact with the epithelial
cells of the tubules, they operate to block their
action by interference with the normal function-
ing of the epithelial cells and do not inhibit the
excretion of the penicillin by competing with it
within the tubular functional capacity. Thus,
the adjuvants are efiective in eliminating or
very radically reducing tubular excretion of peni-
cillin in plasma concentrations around 10 mg.

per 100 cc., which is about the threshold value

for agents such as p-aminohippuric acid or
diodrast which inhibit tubular penicillin excre-
tion by competition for the available tubular
excretion capacity. ‘The highly effective ad-
juvants of this invention will reduce the excre-
tion of penicillin by the tubules, at a blood plasma
concentration of -about 10 mg. per 100 cec. to
almost zero, so that the actual elimination of
penicillin from the blood stream becomes sub~
stantially that resulting from glomerular filtra-
tion, that is, about one-fifth the normal rate
(ignoring plasma binding). The adjuvants are
also eliminated by the glomeruli. : )

The adjuvants may be administered orally or,
when dissolved in an agqueous solution, they may
be administered infravenously or intramuscu-

larly. This last method has not yet proven de- :

sirable for single injections of the material, be-
cause in general, administration of more than 2
cc. per single injection intramuscularly is inad-
visable, and the .quantities of adjuvant desirable
to use, i. e., 4 to 16 grams per day, are such as
to make ‘injection by this route impractical.
However, the sulfamylbenzoic acids or their salts
are well adapted for continuous intramuscular or
subcutaneous clysis.

In general, oral administration of the adju- 4

vants at the rate of 4 {o 16 grams per day is
adequate to suppress the rate of penicillin ex-
cretion to an extent stuch that the blood level with
a given dose of penicillin administered orally or
intramuscularly in agueous solution will be in-
creased to as much as four times the level ob-
tained without the use of the adjuvant, and will
permit either the use of a very much smaller
quantity of penicillin to provide a given blood
level, for example, permitting the penicillin doses
to be aboub one-fourth of those commonly used,
-or permitting the provision of penicillin blood
levels several times as great as those obtainable
with the administration of penicillin by the routes
ordinarily used today.

The adjuvants of the invention or a suitable °

salt of any one of them may be administered in
admixture with the penicillin, or separately
therefrom. - In any event, whether the adjuvant
is administered in admixture with or separately
from the penicillin, the quantity used should be
such as to provide a concentration in the blood
stream of adjuvant adequate to block substan-
tially the excretory mechanism of the tubules.
Maximum effect” will be  obtained’ with blood
plasma concentrations of about 5 to 15 mg. per
100 cc., obtainable at dosage levels of about 4 to
16 grams per day orally and somewhat less than
this intravenously: - o .

The adjuvants may be prepared in any con-
venient dosage. form, either alone or admixed
with penicillin, such as in s compressed tablet,
- & dry filled capsule or a soft elastic capsule. It
is to be understood, of course,. that other in-
gredients, such as binders, diluents, excipients,
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antacid substances, or other inert or therapeuti-

cally active compounds may be incorporated into

any selected dosage form along with the adjuvant
or adjuvant plus penicillin, provided the added
ingredient does not destroy the activity of either
the adjuvant or penicillin. Similarly, the adju-
vant and, if desired, the penicillin may be dis-
persed in an oleaginous base either alone or along
with other suitable substances and filled into
soft elastic capsules, or an aqueous solution may
be prepared and filled into ampuls. Other suit-
able dosage forms will be readily apparent to

" those skilled in the art, and it is not the purpose

of this discussion to limit the mode of packag-
ing or administration to those specifically de-
scribed herein..

The new sulfamyl benzoic acids of the inven-
tion wherein the carboxyl radical is in para-
position in relation to the .sulfonyl radical on
the benzene nucleus are generally made by first
preparing a para-carboxybenzenesulfonyl halide
by -oxidation of para-toluenesulfonyl halide, or
by preparing para-cyanobenzenesulfonyl halide
by treating para-sulfamyl benzoic acid with
phosphorus pentachloride. The para-carboxy-
benzenesulfonyl halide or para-cyanobenzene-
sulfonyl halide thus formed is reacted with the
appropriate di-alkyl amine, advantageously
using an excess, for example, two to three equiv-
alents, of the amine, and when the cyanobenzene-
sulfonyl halide reactant is used, hydrolyzing the
product thus formed to the corresponding- car~
boxyl derivative. The reaction is preferably car-
ried out in the presence of a solvent, such as
acetone or pyridine and the like, or in aqueous
sodium hydroxide, and preferably with cooling.
Any by-product formed during the reaction is
removed by treating the reaction medium with
a weak, alkaline substance, such as an aqueous
sodium bicarbonate solution, filtering off the pre-
cipitated by-product, and then recovering the
desired sulfamyl benzoic acid from the filtrate
by acidification.:

Tt is possible in some instances to prepare the
di-alkyl derivatives by alkylation of a mono-
alkylsulfamyl-benzoic acid, preferably in ‘the
presence of a solvent, such as in aqueous alkali.

The ortho-suifamyl benzoic acid derivatives
may be prepared by reacting saccharin with an
alkyl halide, and treating the product thus
formed with an alkali metal alcoholate to obtain
the desired end product. ) .

The meta-sulfamyl benzoic acid derivatives
may be prepared by reacting meta-sulfobenzoyl
dichloride with an aleohol, e. g. methanol, adding
the product thus formed to ‘the alkyl amine,
preferably dissolved in a solvent and advanta-
geously with cooling, thereby obtaining alkyl
meta~(alkylsulfamyl) -benzoate. The' ester is
then hydrolyzed to the corresponding benzoic
acid derivative by known methods.

The preparation of the compounds of the in-
vention is illustrated by, but not restricted to the
following examples: ' '

Example I—p- (Di-n-butylsulfamyl) ~benzoic
acid—To 38.7 grams (0.3 mole) of di-n-butyl-
amine dissolved in 300 milliliters of dry acetone,
contained in an open flask provided with a stir-
rer, 22.1 grams (0.1 mole) of p-carboxybenzene-
sulfonyl chloride was added in portions with cool-
ing and stirring.  The resction was stirred for
one-half hour after which the suspension was
concentrated over a steam bath to about one-third
the original volume. ‘The residue was poured into

5 250 milliliters of cold water, the solution made
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acid with dilute hydrochloric acid, and the crude
product removed by filtration.” The crude prod-
uct was dissolved - m dilute sodium ‘bicarbonate
solumon The solutmn was treated with: decolor—
izing charcoad and filtered.. The product, after
precipitation from the solution by an excess of
dilute hydrochloric acid, was recrystallized from
50% aqueous alcohol.- The yield was 20 grams
64%), M. P. 163-164°,

Ezample II—p ~ (Di-n= propylsulfamyl) -

benzoic acid. —-24.0 grams (0.11 mole) of p-car-
boxybenzenesulfonyl chloride was added in small
portions to a suspension of 20.0 grams (0. 146
mole) of di-n-propylamine in 100 milliliters of
109, sodium hydroxide with vigorous stirring at
& temperature of 15-25°. - Stirring- was ' con-
tinued for fifteen minutes after the final addi-
tion. - The clear solution was treated with de-
colorizing carbon and filtered. The product was
precipitated by the addition of an excess of hy-
drochloric acid. The crude product was purified
by reprecipitation from bicarbonate solution and
recrystallization from dilute alcohol. The yield
was 20.0 grams (64%) melting at 194-196°. :
By replacing the di-n-butylamine of Example
I or the di-n-propylamine of Example II by an
eqmvalent amount ‘of any other di-alkyl -amine
and ‘following substantlally the same procedure
outlined in either example,”the corresponding
para=(di-alkylsulfamyl) -benzoic acids are ob-
tained. Examples of other compounds prepared
by these methods include those.listed in Table A:

Table A
‘R\
N—SOz—QCOOH
s .
R’
Yield, ;
R R Had, | M.p,°c.
n-propyl | n-propyl 51 193-195
isobutyl: | isobutyl 17 - 200-201. 5

An alternate method for preparing.the com-
pounds of the invention, particularly the highly
pranched secondary amines, is illustrated by the
following example:

Ezample III—p - (Di-sec - butylsulfamyl) =
benzoic acid.—30.3 ¢rams (0.15 mole). of p-
cyanobenzene sulfonyl chloride . was added to
19.35 grams . (0.15 mole)' of di-sec-butylamine in
50 milliliters of dry pyridine with cooling and
stirring.  The reaction was allowed to stand at
room. temperature overnight after which it was

poured into 50 cec. of concentrated hydrochloric:

acid and 500 grams of crushed ice. A dark oil
precipitated which soon solidified. The solid
was removed by filtration and air-dried, yielding
22.5 grams (75%) of p-(di-sec-butylsulfamyl) -
benzonitrile, melting at 88-91°. After repeated
recrystallizations from isopropyl. ether, the ni-
trile melted at -97-99°. 20 grams  (0.68.mole)
of the crude nitrile was heated in 150 miliiliters
of-10% sodium hydrox1de under reflux until no
_more ammonia was evolved (approximately four
hours). The solution was treated with decolor-
izing carbon, and filtered and the product - pre-
cipitated from the filtrate with an.excess of hy-
drochloric acid. The p-{(di-sec-butylsuliamyl -
benzole acid thus obtained was dissolved in dilute
sodium bicarbonate solution and reprecipitated
with - dilute hydrochloric. acid. The yield was
14 grams of .product; M. P. 175-179°., Three
recrystallizations from dilute alcohol gave 7.5
grams (18%) of product; M. P. 185°.
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By replacing the. di-secondary butylarmne of
Example III by any other di-alkyl amine.and.
following substantially the same procedure ‘out-
lined - in the ‘example, corresponding ‘para-(di-
alkylsulfamyl) ~-bénzoic acids are obtained hav-
ing an alkyl group of the type discloseéd for R
and R’ in the general formula in column -,
of the speciﬁcatmn Among the compounds pre-
pared by the method 111ustrated in Example III
are those listed in Table B:

.. Table B. .. - -
R\ R !
S
RI
X-cyano. X-carbaxyl i i
R R’ : ‘ R
Yield, M. P, Yield,: | MoP.G
percent °C. ..} percent |. . °C. ..
n:propyl | n-propyl 80 .| - 53-54 45 | 193105 -
isapropyl | isopropyl 100 117-118 30 209210 [
isobutyl | isebutyl 100 95-96..5 57 200-201.:5
sec-butyl | sec-butyl 75 97-98 18 185.

- The invention is. furthe1 111ustra.ted by, but
not restricted to, the following wvarious-dosage.
forms of different composmons for admmlstra—
tion by various routes.”

Example a—Compressecl - tablets.——l0,000‘,
grams of lactose and: 100,600 grams of the ad-
juvant, para-(di-n-propylsulfamyD -benzoic agid,
are uniformly mixed and. wetted with sufficient.
water to permit-its ‘ready i granulation. ., 2,000
grams of dried cornstarch, 500 grams of karaya
gum powder, 2,500 grams of talc, and -1,000
grams of calcium: stearate are mtlmately mixed
and then mixed together uniformly : with :the
110,000 grams’ of the mixture of the granulated
adjuvant and lactose, ~The final mixture is then:
tableted (using % inch die standard curvature
punches) yielding 200,000 tablets.of 0.58. gram
each, and .each containing 0.5 gram of the ad-
juvant.

By replacing the .quantity of the adguvant, m
the above example by the same quantity of:any
other selected adjuvant embraced ‘within. the
scope of the general formula above, tablets of
the same individual .weight -and- same. content
of any of the other adjuvants are obtamed :

Measured amounts of .the composition-of Ex-
ample @ containing any. selected adjuyant, or
merely the adjuvant alone, can be filled into
hard gelatine, telescopic capsules, each holdmg
0.5 gram of adjuvant.

Alternately, the . selected a.dJuvant ma.y be
homogeneously dlspersed in" an ‘egual quanmty
of corn oil, arid the composition encapsulated in’
knowrn. manner, in soft, elastic sheet gelatin,
hermetically “sealed capsules each contammg
one gram-of the adjuvant-oil composmon L

Example b—AmpuZe —10 " kllOS of . the ad-
juvant, para - (di-n=- propylsulfa»myl)‘ benzom
acid, are suspended in very nearly 50 hters of
distilled water and 1481 grams of sadlum hy-
droxide are added to help in the dlssolutlon of
the adJuvant 390 grams “of monopotassmm
phosphate "are ‘added and distilled water-added
to make the volume of solution up to 50" liters
(pH 'is about 7.4). The solution is -then filled
into ‘ampuls for 5 cc. liguid content each, whlch
are then- flameé-sealed and autoclaved a,t 15
pounds pressure for 20 minutes.

Ezxample c.— Compressed ‘tablet - contamzng
penicillin—~-10,000 grams of lactose ‘are’ mixed’
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with 100,000 grams of the adjuvant, para-(di-n-
propylsulfamyl) -benzoic acid, and granulated as
in Example ¢.- 3375 grams of sodium penicillin
(1630 units  per mg.), 2625 grams dried corn-
starch, 500 grams karaya gum powder, 2500
grams talc and 1000 . grams ecalcium stearate
are mixed together in an atmosphere controlled
at 10% relative humidity at 21°-C., and then
under the same conditions mixed with the gran-
ulation of the adjuvant and the lactose and
tableted with the same die as in Example a
yielding 200,000 tablets weighing 0.6 gram and
each containing 0.5 gram of adjuvant and 25,000
units ‘penicillin (plus 10% excess).

Any other selected adjuvant may replace the
adjuvant of Example b in equal amount to ob-
tain tablets of the same weight and same con-
tent of any of the other adjuvants.

Ezample d.—Dry filled capsule with penicil-
lin—Under:- atmosphere controlled as in Ex-
ample ¢, 25 kilos of the adjuvant, para-(di-n-
propylsulfamyl) -benzoic acid, 850 grams of ery-
stalline penicillin  sodium (as used above), and
150 grams of dried cornstarch are intimately
and uniformly mixed and the mixture flled
into capsules, yielding 50,000 capsules, each hold-
ing  0.52 gram of mixture containing 0.5 gram
of adjuvant-and 25,000 units penicillin (plus 10%
excess). :

Example e—Soft elastic capsule with pen-
icillin~~Under atmosphere controlled as in Ex-
ample ¢, 1.69 kilos of the same erystalline pen-~
icillin ‘sodium - are homogeneously dispersed in
48.31 kilos of corn oil and 50 kilos of the adjuvant,
para-(di-n-propylsulfamyl) -benzoic acid, simi<
larly dispersed in the oil, and the resulting com-
position ‘encapsulated in known manner in sofft,
elastic, sheet gelatin, hermetically sealed ‘cap-
sules, yielding 100,000 capsulés, each holding one
gram net of the composition and containing 0.5
gram of adjuvant with 25,000 -units penicillin
(plus 10% excess). : v

~Example f—Flame-sealed ampul filled with
penicillin~12.5 kilos of the adjuvant, para-(di-
n-propylsuliamyl) ~benzoic acid, are stirred into
very nearly 30 liters of sterile, pyrogen-free, dis-

tilled water and 1831 grams of sodium hydroxide

gre added to aid in the dissolution of the adju-
--vant. Then 390 grams of monopotassium phos-
phate are added and, under atmosphere condi-
- tions as in Example ¢, 169 grams of the same
crystalline’ penicillin sodium- are ™ added and
stirred into solution and sufficient water added
t0 bring the total volume of solution to 30 liters.
12 cc. of this solution are then filled into each
of the required number of 20 cc. total volume
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
contatiners. 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 conmtents of
the flame-sealed ampul-vial are then restored
with sterile, pyrogen-free, distilled water shortly
before the product is to be used, When thus re-
stored to 20 cc. liquid volume, the resulting solu-
tion is buffered at pH 7.4 and contains 100,000
units penicillin (plus the 10% excess) .and 25%
of the adjuvant.
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Ezample .g.—Ampul-oil suspension with pen-
icillin—3 kilos of USP white wax are mixed
into 35.127- kilos of purified ‘peanut oil heated
sufficiently to melt and permit homogeneous dis-

. persion of the white wax, - While this mixture

is still sufficiently liquid, and under atmosphere-
conditions as in-Example ¢, 10 kilos of the ad-
Jjuvant, para-(di-n-propylsulfamyl) -benzoic acid,
and 1873 grams of caleium penicillin (734 units/
mg.) are added and the mixture stirred to homo-
geneity. Each cc. of the resulting oil suspension.
contains 25,000 units of penicillin (plus 10%
excess) and 0.2.gram.of adjuvant. It is put up
in flame-sealed ampuls containing suitable vol-.
ume of the suspension which is as stable as the
ordinary penieillin. in peanut oil preparations.

While each: of :the preceding Examples «
through ¢ contains its respective specific adju-
vant, each of them may be prepared with any
other suitable, effective adjuvant, for example,
any -other adjuvants embraced by the general
formula above. . ! ) IR

In addition, in those compositions containing
penicillin, it -is advisable, in- accordance. . with

5 customary practice, to include an excess of the

penicillin,. for example, a ten per cent excess
over the label-claimed quantity in accordance.
with present practice. An excess of penicillin
introduces no difficulty save its cost. The pen-
icillin used -may be any of the forms available.
for use, such as the calcium, sodium, potassium,
procaine, and ‘the like salts of amorphous or
crystalline penicillin,

The quantity per dose of adjuvant and pen-
icillin will depend upon the blood level and dura-
tion of action required for the particular condi-
tion encountered in each case. An advantageous
ratio of adjuvant to penicillin per tablet or
capsule is about one-half gram of the selected
adjuvant to 25,000 to 200,000 units of penieillin.

The compositions of the invention may also
include -an antacid material, such -as. aluminum
hydroxide, magnesium. trisilicate, trisodium cit-
rate, calcium carbonate, magnesium oxide, or
other antacid substances suitable for admin-
istration: for:the purpose of neutralizing gastrie
acidity. - The amount of antacid material is
limited only to that which is desirable to use in
connection with penicillin or which can be physi-
cally incorporated in a tablet or capsule of suit-
able size for administration. - : e

As to binders and lubricants used in making

_ the tablets, such materials as lactose, corni starch;

gum Kkaraya, tale, caleium stearate, gelatin, ethyl
cellulose, ‘mineral oil, propylene glycol, glycerin,
and the like,  may be included in proportions
commonly used in preparing tablets of this
nature. : o
If the compositions are produced in the. form
of suspensions or solutions in an oleaginous ma-
terial, there are available various substances
which may be used for this purpose. ' Corn oil or
other suitable oil is used with advantage. -

- This application is a division of U. S. patent
_application Serial No. 111,584,

oplic: ) filed  August 20,
1949, by ‘myself and James M. Sprague; now
Ieclaim:
1. A sulfamylbenzoic acid which is g membper -
of ‘the group consisting of compounds having
the general formula: o

Alkyl

MN—s0 QCOOH ‘
Al '

Alkyl
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and their non-foxie, water-soluble salts, wherein
the alkyl radicals each contain at least 2 carbon
atoms have a combined total of at least 5 and
no more than 8 carbon atoms.
2. A composition suitable for therapeutic use, 5

comprising penicillin and an adjuvant which is

& member of the group consisting of compounds
having the general formula:

R
\N-SO:-<:>—COOH 10
4
and their non-toxic, water-soluble salts, where-
in R and R: respectively are glkyl radicals; the
alkyl radicals represented by R and R1 each con- 15
tain at least 2 carbon atoms and have a com-
bined total of at least 5 and no more than 8 car-
bon atoms, the quantity of adjuvant and penicil-
lin in the composition being in the ratio of 0.5
gram of adjuvant to from 25,000 to 200,000 units 20
of penicillin.
3. Para ~ (di-n-propylsulfamyl) -benzoic acid
having the formula
n-Propyl\ 25
/N—SO:—O—COOH
n-Propyl
4, Para - (di - n - butylsulfamyl) -henzoic acid
having the formula 30
n-Butyl\
N~8 o;—<:>—000H
n-Butyl/

5. Para - (di - isopropylsulfamyl) -benzoic acid 35
having the formula

Isopropyl

\N—so,—Qc 00H
e

Isopropyl 40

10
6. Para - (di - isobutylsulfamyl) -benzoic acid
having the formula

Isobutyl -
N\

/N—S OOC 00H
Isobutyl .
7. Para - (di - sec-butylsulfamyl) -benzoic acid

' having the formula

sec-Butyl

\N—SOOCOOH
/

sec-Butyl
CHARLES S. MILLER.
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