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It is the object of my present invention to pro 
duce certain new aliphatic sulphonates of local 

to obtain products .. anesthetic Organic bases, 
which are sufficiently stable, are Water-soluble, 
and have greater lipoid solubility than have the 
known Water-soluble salts of such organic bases. 
The local-anesthetic organic bases-Organic 
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O 
bases which have local anesthetic action-of . 
which I produce aliphatic sulphonates are in the 
class containing the following: - - 
Cocaine-methylbenzoyle.cgonine, 
Procaine-p-aminobenzoyldiethylaminoethanol, 
ty-(2-methyl-piperidinol-propyl benzoate, p-Amino-benzoyl-dimethylamino-methylbutanol, 
p-Aminobenzoyl-y-di-n-butylaminopropanol, 
p-Aminobenzoyl-2-2-dimethyl-3-diethylamino 

propanol, - 

Monoisobutylaminoethyl-p-aminobenzoate, 
Piperidinopropanediol-di-phenylurethane, 
2-butyloxyquinolinecarboxylic acid-4-diethyl 

ethylene-diamide, and 
y-Diethylaminopropylcinnamate. 
The first seven of these local-anesthetic organic 

bases are local-anesthetic esters of a nitrogenous 
alcohol and a benzoic acid of the class consist 
ing of benzoic acid and p-aminobenzoic acid. 
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carbon group as has just been defined and con 
tains a carbon atom that is directly joined to 
the sulphur atom of the sulphonic acid group. 
Among such aliphatic groups may be mentioned 
the following: butyl, amyl, hexyl, heptyl, Octyl, 
nonyl, lauryl, myristyl, cetyl, stearyl, and oleyl. 
The aliphatic Sulphonic acids of my invention 

thus differ from the compounds which are some 
times called "mineral oil sulphonic acids'; for 
those so-called “mineral oil sulphonic acids' are 
complex mixtures of compounds having formulaS 
Which have never been satisfactorily demonstrat 
ed, and are probably mixtures of esters of sul 
phuric acid, rather than derivatives of true sul 
phonic acid, in that in their structure an OXygen 
atom almost certainly intervenes between the sul 
phur atom and the aliphatic group, and in any 
case they are at best a group of unknown things 
mixed together. 
In making these new aliphatic Sulphonates, 

I first prepare the desired aliphatic sulphonic 
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I have discovered that local-anesthetic organic 

bases will react with certain aliphatic sulphonic 
acids to produce therapeutically effective aliphatic 
sulphonates which also have local-anesthetic ac 
tion, and which in many cases have certain ad 
vantages over the known salts of these bases, as 
for instance by reason of decreased toxicity, 
and/or lengthened action, and/or effectiveness in 
smaller dosages, and combined stability, Water Solubility, 
known Water-soluble salts. 
The aliphatic sulfonic acids. Which I have found 

effective for this are those in which there is an 
aliphatic substituent having at least four but not 
to exceed eighteen carbon atoms. This aliphatic 
substituent may be either primary straight-chain 
or primary branched-chain or secondary, and 
either saturated or unsaturated. In general, by 
the term aliphatic sulfonic acid I mean one which 
is represented by the following formula: 

O 

() R-s-on 
O 

in which R represents such an aliphatic hydro 

and greater lipoid-solubility than 
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aliphatic Sulphonate. 

acid. The various aliphatic Sulphonic acids may 
be prepared by general methods described in the 
literature. For instance, see: 
Annalen, vol. 148, p. 90, Strecker, 
Annalen, vol. 148, p. 96, Bender, 
Jour. Am. Chem. Soc., vol. 55, p. 1091, Noller and 
Gordon, and 

Jour. Am. Chem. Soc., Vol. 57, p. 570, Read and 
Tartar. 

After the desired aliphatic Sulphonic acid is 
obtained, it may be caused to react, in Solution 
in a Suitable solvent, With the desired local 
anesthetic organic base, to produce the desired 

These local-anesthetic or 
ganic bases all contain a trivalent nitrogen atom. 
The reaction may be represented in general as 
follows: 

(2) RSO3H--NRRR3-RSO:NHRR2R3 
in which R has the same significance as before, 
and R, R, and R represent hydrogen atoms 
Or organic radicals which are united to the nitro 
gen atom in the initial local-anesthetic organic 
base and at least one of which is an organic radi 
cal. The following are some examples of my 
process, and of the product obtained thereby. 

Eacample 1.-n-Hexyl sulphonic acid, and pro 
caine, are dissolved in separate portions of ethyl 
ether, and the two ethereal solutions are put to 
gether, in the cold. As an example, dissolve 
9.44 grams (0.04 mole) of procaine in about 200 
cc. of the ether, and 9.05 grams (slightly more 
than a molecular equivalent) of n-hexyl sulphonic 



2. 
acid in about 100 cc. of the ether, and gradually 
add the latter to the former, preferably with 
stirring and cooling. Reaction occurs, and the 
desired procaine n-hexyl sulphonate precipitates. 
This precipitate may be suitably separated, as by 
filtration and decantation, and purified by re 
crystallization-as by dissolving it in a mini 
mum amount of hot isopropyl or other suitable 
alcohol, and then chilling to produce crystals. 
These crystals of procaine n-hexyl sulphonate 
are hydroscopic, and melt at about 84-87. C., 
uncorrected. Eacample 2.-Instead of using n-hexyl Sulphonic 
acid as in Example 1, I may use any of the fol 
lowing sulphonic acids, in amounts substantially 
molecularly equivalent to the amount of n-hexyl 
sulphonic acid given in Example 1: 

n-Butyl sulphonic acid, 
1-methyl-butyl sulphonic acid, 
n-Hexyl Sulphonic acid, 
1-methyl-pentylsulphonic acid, 
1,3-dimethyl-butyl sulphonic acid, 
2-ethyl-butyl sulphonic acid, 
n-Heptyl Sulphonic acid, 
2,4-dimethyl-pentyl sulphonic acid, 
1-methyl-heptyl sulphonic acid, 
2-ethyl-hexyl sulphonic acid, 
n-Nonyl sulphonic acid, 
Lauryl sulphonic acid, 
Myristylsulphonic acid, 
Cetyl sulphonic acid, 
Stearyl sulphonic acid, and 
Oleyl sulphonic acid, 

These sulphonic acids may all be made, by 
known process, with sodium sulphite; and the re 
spectively corresponding bromides or chlorides. 
The procaine salts of these substituted Sul 

phonic acids are sometimes obtained as Solids, 
and sometimes: obtained as viscous Syrups. They 
are soluble in methyl, ethyl, and isopropyl al 
cohol, more soluble in water, somewhat Soluble 
in oils, and relatively, insoluble in ether. 
The following are examples of these procaine 

aliphatic Sulphonates; 
Procaine n-butyl sulphonate,..., 

Melts at about 121 to 122°C., uncorrected. 
Procaine n-amylsulphonate, 

Melts at about 106.5 to 107.5 C. 
Procaine 1-methyl-butyl sulphonate, 

Obtained as a Syrup. 
Procaine 2-ethyl-butyl sulphonate, 

Meits at about 118 to 119.5 C. 
Procaine n-heptyl sulphonate, 

Obtained as a Syrup. 
Procaine 2,4-dimethyl-pentyl sulphonate, 

Melts at about 70-72 C. 
Procaine 1-methyl-heptyl sulphonate, 

MeltS. at about 76-78 C. 
Procaine myristyl Sulphonate, 

Melts at about 86-90° C. 
Procaine lauryl Sulphonate, 

Obtained as Whitish crystals. 
Eacample 3.-Instead of using procaine as the 

organic: base, as in Examples 1 and 2, I may use 
?y-D2-methyl-piperidingll-propyl benzoate. This 
will react, in the Same, general manner aS does 
procaine, with the various aliphatic substituted 
sulphonic acids, to produce y-2-methylpiperi 
dino-propyl-benzoate:aliphatic Sulphonates. As 
an example of this reaction, I dissolve. One no 
lecular proportion of , y-2-methyl-piperidinol 
propylbenzoate in ethyl ether, and dissolve in a 
separate portion of ether slightly more than one 

2,801,796 
molecular proportion of n-hexyl sulphonic acid. 
I then pour the ethereal solution of the Sulphonic 
acid slowly with stirring into the ethereal solu 
tion of the y-I2-methyl-piperidinol-propyl ben 
zoate. Reaction occurs between the y-I2-methyl 
piperidino-propylbenzoate and the n-hexyl Sul 
phonic acid, and the desired y-I2-methyl-piperi 
dinol-propyl-benzoate-n-hexyl sulphonate which 
is formed separates out to form a sticky precipi 

10 tate. This is separated from the Supernatant 
liquid and washed many times with ether. It is 
then dried under vacuo, forming a Viscous Syrup. 

Eacample. 4.-Instead of using n-hexyl Sulphonic 
acid as in Example - 3, I may use n-nonyl Sul 

15 phonic acid to react with the y-I2-methyl-piperi 
dino-propyl benzoate. This also produces a 
sticky precipitate, of y-I2-methyl-piperidinol 
propyl benzoate-n-nonyl Sulphonate. 

Eacample 5.-Instead of using procaine or Y-I2 
20 methyl-piperidinol-propyl benzoater as the Or 

ganic' base, I may user cocaine. For example, 2. 
grams of cocaine may be dissolved in 100 cc. of 
anhydrous ether. This may be chilled in , an ice 
bath, and to it is added slowly, with stirring, 1. 

25 gram of n-amylsulphonic acid dissolved in 20 cc. 
of anhydrous ether. A precipitate forms, which 
is cocaine-n-amylsulphonate. This Solid is Sep 
arated, and recrystallized in a solution of alcohol 
and ether, to obtain whitish crystals; which are 

30 hydroscopic and Water-Soluble. 
Eacample 6.-Instead of using procaine, y-F2 

methyl-piperidino-propylbenzoate, or cocaine, 
I may use p-aminobenzoyl-dimethytlamino 
Inlethylbutanol. I dissolve one-molecular propor 

35 tion of p-aminobenzoyl-dimethtylamino-methyl 
butanol in ether, cool this solution, and add to it 
slowly, with stirring, more than a molecular pro 
portion of n-hexylsulphonic acid dissolved in 
ether. A reaction occurs, and the p-aminoben 
ZOyl-dimethylamino-methylbutanol-n-hexyl Sul 
phonate separates out, either in Syrupy form or 
by careful manipulation as "a non-crystalline 
Solid. 

Eacample 7-Instead of using the local-anes 
thetic organic bases Specifically named in Exam 
ples. 1 to. 6 inclusive, other. local-anesthetic or 
ganic bases may be used as the organic base, as 
has been indicated in the list. already given, 
These are caused to react. With the desired ali 
phatic Sulphonic acid in the general manner of 
Examples 1-6, with the aliphatic sulphonic acid 
in Solution in anhydrous ether, and With the lo 
cal-anesthetic Organic base also, in solution in 
ether. The reaction between the aliphatic sul 
phonic acid and the local-anesthetic organic base 
produces precipitates, sometimes, as solids, and 
Sometimes, as Viscous syrups, which are readily 
Separable from the Supernatant liquid, as by fil 
tration or decantation. 
Among the aliphatic Sulphonates thus: obtain. 

able are those. of the following local-anesthetic 
Organic bases: . . . - 
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Monoisobutylaminoethyl-p-aminobenzoate, 
p-Aminobenzoyl-y-di-n-butylaminopropanol, 
p-Aminobenzoyl-2-2-dimethyl- 3 - diethylamino 

propanol, 
Piperidinopropanediol-di-phenylurethane, 
2-butyloxyquinolinecarboxylic acid-4-diethyleth 
ylene-diamide, and 

ty-Diethylaminopropylcinnamate. 
These aliphatic sulphonates of local anesthetic 

bases are in general either white or whitish solids, 
or Viscous Syrups; and are soluble in water, and 
relatively insoluble in ether. Those which are 
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obtained in solid form may be purified by recrys 
tallization, in a manner already indicated for other aliphatic sulphonates. 
These aliphatic sulphonates of local-anesthetic 

organic bases all have local-anesthetic actions, 
corresponding in general to the actions of the 
local-anesthetic Organic bases from which they 
are derived. 
I claim as my invention: 
1. A local-anesthetic salt of an aliphatic Sull- lo 

phonic acid which has the formula: 

R--OH 
O 

in which R represents an aliphatic hydrocarbon 

substituent which has between four and eighteen 
carbon atoms and is of the class consisting of 
primary straight-chain and primary branched 
chain and secondary groups and has one of its 
carbon atoms directly linked to the Sulphur atom 
of the Sulphonic-acid group, and of a local-anes 
thetic which is an ester of a nitrogeneous alcohol 
and a benzoic acid. 

2. A local-anesthetic salt as set forth in claim 
1, in which the ester is cocaine. 

3. A local-anesthetic salt as set forth in claim 
1, in which the ester is procaine, 

4. A local-anesthetic salt as set forth in claim 1, 
in which the ester is y-2-methyl-piperidino 

15 propyl benzoate. 
HORACE A SHONE. 


