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This invention relates generally to new cheim 
ical compounds, compositions containing the 
same and solutions thereof, aind more particul 
larly to those adapted for pharmaceutical uses. 
Especially, it involves the N-salts of saccharin 
with vasoconstrictors having salt-forning aniae 
groups, including therapeutic compositions aid 
solutions utilizing these SaltS. 

It is an object of this invention to provide a, 
single chemical conpound which has a combined 
therapeutic effect of vasoconstriction, antibac 
terial activity, and local anesthesia. To illustrate 
one use of such a compound, in the preparatica 
of nasal medicaments it is desirable to have a 
drug which will give the patient immediate re 
lief by shrinking congested nasal mucosa, and 
which will at the same time have a markes 30t 
rective effect against the bacterial invaders 
which cause the congestion, as well as provide re 
lief from neuralgic headaches by mild local anes 
thetic action. The N-salts of Sac?harin with 
vasoconstrictive amines, according to this inven." 
tion, fully meet these requirements. 

it is a further object of this invention to pro 
vide a pharmaceutical which may he used in 
small amounts and low concentrations and still 
achieve the desired therapeutic effects. This Ob 
ject is attained by my new salts, whose formation 
is evidenced by physiological Synergism which is 

I apparent clinically as well as bacteriologically. 
A further object of the invention is to provide 

a single drug which is readily retained by the 
mucosa in intranasal therapy, which exerts a 
prolonged compound therapeutic effect locally, 
and which is not immediately or relatively. Soon 
eliminated by nasal discharge Cr segretions. Ap 
parently, most nasal medication is Soon elimi" 
nated from the nasal mucosa, by the body fluids, 
and it is, therefore, an object of this invention to 
provide a drug which will be gradually elimi 
nated over a period of six to twelve hours Or in Ore. 
Another object of this invention is to provide 

a stable, clear therapeutic solution which may 
be sterilized by heat and which will keep indefi 
nitely when stored under normal -attacSheric 
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color change. 

It is a further object of this invention to pro 
-vide compounds which are relatively nontoxic, 
I and which may be used topically as vasoconstric 
tive local anesthetic antiseptics. 
Another object of this invention is to provide 

drugs for nasal or oral-administration which are 
pleasing to the taste, and as even a Small amount 
of free saccharin in solution has a sickeningly 
sweet taste to many persons, it was necessay to 
formulate therapeutic solutions so as to iodify or 
substantially eliminate undesirable SweetneSS. 
A further object of this invention is to provide 

a new series of salts of the vasoconstrictive 
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amines which potentiates the desirable vaSocon 
strictive effects of the amines and reduces the 
undesirable. Side reactions of the drugs, such as 
tachycardia, nervousness, sleeplessness and the 
like. 
Ideally, nasal medicainents should be a gueous, 

isotonic or slightly hypertonic Solutions which 
give rapid and prolonged vasoconstriction with 
out untoward side effects, which are not irri 
tating to the mucosa and which are relatively 
nontoxic systemically, which correct the bacterial 
fiora of the upper respiratory tract by bacterici 
dal or bacteriostatic action, and which provide 
relief from pain and headaches by promoting 
natural drainage and reducing congestion as well 
as by a mild local anesthetic effect. It is, there 
fore, an additional object of this invention to 
provide such aqueous solutions, and to provide 
the active drugs which cause such effects. 
Most medicaments are unfortunately unpleas 

art for patients to take, and may cause nausea, 
vomiting or other undesirable reactions in indi. 
vidual cases. Consequently, it is another - object 
of this invention to provide medicaments which 
Inay be dispensed in Several fiaWors and which 
will thus be available to meet the individual 
tastes of sensitive patients, without changing the 
beneficial effects of the active drugs. 
These and other objects and features of the 

invention Will become apparent from the foll 
lowing detailed description of this invention. 
In connection with my discovery of the N-salts 

of saccharin with salt-forming vasoconstrictive 
amines, I have not only found them to be highly 
desirable for yielding the abovementioned effects 
of vaSOConstriction, antibacterial activity and lo 
cal anesthesia, and for providing the desirable 
feature of accomplishing the necessary therapeu 
tic effects with low, concentrations and for rela 
tively prolonged periods of time, but I have also 
found that they produce Such results without 
objectionable effects as above indicated. 
Saccharin itself, i. e., o-Sulfobenzimide, is a 

Stable, nontoxic acid of noderate strength. Which 
has been used as a Sweetening agent for many 
years since its discovery in 1879 by Remsen and 
Fahlberg. There is apparently no case on record 
where human illness has been ascribed to the use 
of saccharin in normal amounts. In aqueous 
media, saccharin forms N-salts with alkalinema 
terials. Thus: 

CON Cox - - 
NH -- NaOH - N-Na + H2O 

so/ so/ . 
(Saccharin) (Sodium saccharin) 

Because the sodium salt of saccharin is very sol 
uble in water and because:saccharin itself is not 

  



3 
very Soluble, this salt is commonly called “soluble 
Saccharin.' 

Mainy N-SaltS of Saccharin are known, incluid 
ing those formed With sodium, potassium, ann 
monium, ninetallic ions, and the like. There are 
Some data, in the literature on amine salts of sac 
charin which form at room temperature and 
Which are reported to cause cleavage of the imido 
ring when heated near the boiling point (“The 

- Organic Chemistry of Sulfur,' Suter, John Wiley 
& Sons Inc., N.Y., 1943). 
ties, the only commercially useful salts, aside 
from the Sodium Salt, of Which I am aware are 
those formed With the phenylmercuric ions (U.S. 
Patents 2,087,959 and 2,135,533) which are anti 
SepticS. 
By the term 'Saccharin' mean to include both. 

o-Suifobenzimide and its relatively nontoxic, 
Water-Solubie derivatives which Still contain the 
typical heterocyclic nucleus 

SO 

-Co4 

It is obvious that hydrogens may be substituted in 
the benzene ring by nitro, bromo, iodo, carboxy, 
methoxy, or the like radicals without affecting 
the chemical equivalence of the nucleus, whose 
main reactivity is due to the heterocyclic ring 
nitrogen. For exampie, I may use p-nnethyl sac 
charin or 6-chloro-saccharin to form N-Saits with 
VaSOConstrictive amines, instead of Saccharin 
itself. 
By the term 

to include all those amines Which have a local 
vasoconstrictive effect and which are related to 
phenyl ethylamine, inter alia: 
C-phenyl alkylamines such as phenyl ethylamine, 
amphetamine ("benzedrine') which is l-phen 
yl-2-amino propane; and desoxyephedrine 
which is 1-phenyl-2-methylamino propane; 

C-phenyl alkyloiamines such as ephedrine which 
is 1-phenyl-2-methylamino propanol-1, and 
norephedrine ("propa drine') which is 1-phen 
yl-2-aimino propanol-1; 

C-hydroxyphenyl alkylanines Such as tyramine 
which is p-hydroxyphenyi ethylamine, 'pare 
drine' which is 3-aminopropyl-4-hydroxyben- , 
zene, and “kephrin' which is 1-(3,4 dihydroxy 
phenyl)-2-methylamino ethanone-1, 

C-hydroxyphenyl alkylolamines Such as "neo 
synephrine' which is a-hydroxy-3-inethyl 
anino ethyl-3-hydroxy benzene, “synephrine' 
which is a -hydroxy-3-methylamino ethyl-4- 
hydroxy benzene, “cobefrine' which is i- (3,4 
dihydroxyphenyl)-2-amino propanol-1, and 
epinephrine which is 1- (3,4 dihydroxyphenyl)- 
2-methylamino ethanol-1; 

as well as those alkylamines, having the same 
vasoconstrictive characteristics, such as 2-amino 
heptane, di-n-hepty annine, n-hexylainine, and 

“vasoconstrictive amines” I mean 8 
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cyclohexyl amine; and in addition the N-Sait 
forming nitrogen heterocyclic "privine' which is 
2-(1-naphthylimethyl)-inidazoline, and which 
also possesses the same vasoconstrictive charac 
teristics. In other words, the term “vasocon 
strictive anies' is int2nded to enb}rage those 
“sympathomimetic' or “pressor' drugs having 
sait forming amine groups and pronourced local 
vasoconstrictive action, as is Well understood 
pharmacologically, and having therapeutic value, 
at least when combined as constituents in the new 
compounds of this invention. Other anines in 
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cluded are substances such as: epinine, hordenine, 
neScaline, arterenol, paredrinol, suprifen and 
Veritol. 

have discovered that any vasoconstrictive 
anine having a Salt-forming amine group will re 
act With Saccharin to form a complex N-salt in 
which the imido nitrogen is trivalent and the 
amino nitrogen is pentavalent. The pharmaco 
dynamic grouping characteristic of all of these 
compounds is 

N 

and as long as this linkage is maintained the 
compounds have a high degree of physiological 
activity. It is also to be noted that the N-Sac 
charin SaltS given herein as having physiological 
activity, have in the amine radical at least four 
carbon atoms of Which at least three are in a 
Series carbon to carbon linkage attached at one 
end to the amino nitrogen. - 
The salts of saccharin of this invention may 

be prepared by the simple addition of equimolar 
quantities of saccharin to the amine, at room 
temperature, when the amine is liquid; by mixing 
equinolar quantities of saccharin Sodium and the 
acid Salt of the amiine With Water to form an 
aqueous solution which contains the amine Salt 
of saccharin and the Sodium salt of the acid from 
the amine; or by mixing equimolar proportions of 
the amine and saccharin in water, or some other 
suitable solvent. Other temperatures than room 
temperature may be employed up to about 100° C. 
in most cases, since the agents used are in most 
cases stable to at least 100° C. 
In the present invention, the structure of the 

compounds is well indicated by the salt desoxy 
ephedronium o-sulfobenziimide: 

E CO 

N \-H-CHK D soy bh, H, -- 

Which, being the substituted ammonium salt 
formed between the acidic saccharin and the 
basic amine, may also be termed phenylisopropyl 
methyl ammonium o-sulfobenzinide. he ionic 
structure of the salt formed between desoxy 
ephedrine and saccharin may be indicated con 
ventionally: - 

and the meaning of this formula is identical to 
and merely clarifies the structure outlined in the 
preceding paragraph. - - 

The salts formed between Saccharin and the 
vasoconstrictive amines are new compositions of 
matter. They have new and different properties 
as compared with the reactants thenseives. In 
general, they are very soluble in Water in corn 
parison with the sparing Solubility of Saccharin 
or the amine. In general, the amines are limpid 
liquids or solids and the saccharin a crystaline 
solid, whereas the salts are viscous liquids, 

-Co 
Nso 

{) crystals or transparent guns or resins depending 
upon the amine used in the reaction. pH titra 
tion curves between the amines and the Saccharin 
indicate that at equimolar proportions the end 
point of the reaction is reached, and the psi of 
the salt formed is either approximately neutral or 
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slightly on the acid side, depending upon the 
basicity of the amine selected for reaction. 

i he physiological properties of the salts are: 
entirely different from those of the reactants. 
Using Staphylococcus aureus and making agar 
piate cultures of these organisms, "a filter disc 
12.5 mm. in diameter:Saturated with 0.15 ml. of 
a 10% solution of the material to be tested will 
show a ring of inhibition after standing 24 hours 
in an incubator at 100 F. if the material is 
potent against the bacterial growth under these 
conditions. Some results obtained by conducting 
these tests are tablilated as follows: 

sHazy 
Compound tested, 10% aqueous Clear area area. 

-Solution. - Diameter | Diame 
- - - - - "...ter 

Sodium Saccharin.-- 
An Einonium Sacchari 
2-alinizio heptane-sulfate Desoxyephearine hydrogaloride-- 
2-heptylanaimonium Saccharin. --- 
Desoxyephedronium Saccharin -------. 6.5 liai-------- 

It is readily seen that in these tests neither 
sodium saccharin, ammonium Saccharin, desOXy 
ephedrine hydrochloride, or 2-aminoheptane'sul 
fate had any marked inhibitory effect on the 
growth of S. aureats, whereas under identical-con 
ditions the Salt of desoxyephedrine with sac 
charin was moderately potent against the growth 
and the salt of 2-aminoheptane and Saccharin 
was very potent in its growth inhibition. This 
“synergism' is due to the chemical compound 
formation between the amine and the Saccharin. 
A number of Saccharin-amine SaltS Were pre 

pared and tested on agar plates under identical 
conditions, and the results below indicate that 
the above conclusion is a generality: 

- C Diameter of Area. 
- in... if- OlC0 Compound of Saccharin with teation 

- Clear Hazy 

Percent 7772. 7. 
Phenylethyl amine.----------------- 30 7 
Phenylisopropyl annine- - O 16 
JEphodrine--------------- - 10 14 
Neosynephrine- 0 14 
Tyramine-----. - 10 Faint 
Epinephrine-- 10 Soln decomposed. 
Propadrine- 1-0 -- - 
in-Hydroxy 10 
Isopropylamine .10. 
l-Butyl alnine 
Ti-n-butyl am 
Tri-n-Butyl amine -10. 
Amylanille. (mixed)-- 0. 
Hexylamine----------- 10 
Dihexylamine 10 
n-iHeptyl amine.-- 2.5 
Di-n-Hepty amine-- (.5 
n-octyla.Iinine------ 0. 
Decyl antine. -- 0. 
Dodecyl amine- - Sat' 
Benzyl anine--- - 10 
Cyclohexyl amine- .0 

LO Pyridine------- Emulsified, could not test. Octadecyl annine-- 

While the growth antagonism tests on agar 
plates are indicative of activity, they are not in 
themselves sufficient to base complete conclusions 
upon. Therefore, several series of tube cultures 
were made, in which the nutrient broth in test 
tubes was inoculated with S. aureus, and the 
desired concentrations of the materials to be 
tested were added. Growth after 24 hours' 
incubation was estimated by the cloudineSS and 
amount of sediment in the cultures, and the Con 
centration of the nutrient broth was in all cases 
adjusted to insure strictly comparable results. 
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various saecharin amine salts and mixtures in 
tubercultures: 

Saccharin salt of- E-Growth. Inhibition 
Percent 

. Good. 
TDeSOXyephedrine-------------------- 0.5 - Nil. 

0.1 D0. 
. . ; Good. 

2-Aminoheptane.--------------------- { 0.5 Poor. 
0. Nil. 
1. Good, not complete. 

Cyclohexyl amine-...---------------- 0, 5 Med. 
0. Poor. 

Good. 
Desoxyephedrine, Sodium Lauryl 0.5 Do. 
Sulfate, 1:35----------------------- 0.1 Excellent. 0.05 Approx. 50%. 

Excellent. 
2-aminoheptane with Sodium Lauryl 0. 5 Wery good. 

Sulfate, 1:35----------------------- 0.1 ! Excellent. 
0.05 JDo. 

Neosynephrine with Sodium Lauryl { 8: Exclient 100% 
Sulfate, 1:35------------------------ 0.05 Approx. 30%. 

It is apparent that the Salts are much more 
effective in tube cultures in lower concentrations 
than they are on the agar plates, and that in 
relatively Small amounts they have pronounced 
growth antagonism characteristics. 
For clinical use, because of the pronounced 

vasoconstrictive properties of the Salts, they can 
not be used in higher concentrations in nasal 
medicaments than approximately 0.5% without 
causing: too much vaSOConstriction in the nose, 
and the untoward effect of bianching the nasal 
mucosa. Therefore, it was necessary to add to 
the salts an ingredient increasing the antibac 
terial growth characteristic, and it was found 
that sodium lauryl Stilfate, a wetting agent, 
would achieve this result in an unpredictale 
'fashion. For example, inagar plate tests, sodium 
'lauryl Sulfate at 0.06% concentration gave a clear 
ring of inhibition of 15 mm. diameter; desoxy 
ephedrine saccharin salt in 10% gave 16.5 mm. 
,whereas the two together gave 23 mm. In con 
trast, sodium lauryl Sulfate had no effect on the 
size of the inhibited, areas of either 2-aminohep 
tane or cyclohexyl-amine saccharin Salts. Again, 
the salt of neosynephrine saccharin had little 
'plate activity, but with the Wetting agent in tube 
cultures it exhibits marked bactericidal activity 
sin concentrations as low as 0.05%. In 0.19% 
-Selutioras which showed excellent growth inhibi 
tion, no. S. aureus-grew in either culture or streak 
tests of liquid removed from the solution showing 
..that the salt was actually bactericidal and the 
bacteria, had been killed, whereas similar cultures 
from either the 2-aminoheptane or desoxyephed 
rine solutions showed growth, and these two salts 
were therefore bacterioStatic in their action. 

In aqueous Solutions the Saccharin-amine Salts 
hydrolyze to give some free saccharin and amine. 
Thus, for example: 

-. CE C3 
Cox H2O 

N-N CH-CH, -m-9 
sor/ Yi 

- YCON ch-H-NH NH + &H, I, 
SO2 

This reaction causes the Solution to have a 
very sweet flavor, and it is too sweet for many 
patients to take without unfavorable reactio:S. 
I have found that if the solution is exposed to 

..The following tabulation indicates the effect of air and sunlight and preferably warmed at the 
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same time, the sweet taste becomes so diminished 
as to be either hardly noticeable, or acceptable 
even to those Sensitive to Sweets. What happens 
night be expressed by the following equations, 
using the desoxyephedrine salt as an example: 

co, - 
NY-E-CH-O - EO Sog/ ÖH, CH3 

f 

Co- ot NE -- H CE 
so/ 3 sil:3 

(Sweet) 

O | (Light) 

COO N 
SO2NE Y N 

(Sour, bitter) 

C-CH-N 

&H, Hs 
COOE. 

SONE 

(Moleculiar complex, desoxyephedrine-O-sulfamido benzoate) 

Although it do not Wish to be bound by this ex 
planation, the free saccharin formed by hy 
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nontoxic neutral salts may be used in appropri. 
ate proportions, Such as magnesium chloride, 
potassium chloride, calcium chloride, sodium bi 
carbonate and Sodium dihydrogen phosphate. 
The following examples illustrate more specifi 

cally the nature of my invention: 
Eacample 1 

The salt of Saccharin with desoxyephedrine 
Was prepared by mixing equinolar proportions of 
the two ingredients, stirring gently until all of 
the solid saccharin had disappeared. Thus, 1.831 
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drolysis of the amine Salt hydrolyzes in the pres 
ence of light and air and is removed from the so 
lution, being converted to o-sulfamidobenzoic 
acid. This acid then reacts with the free amine 
in Solution to form a molecular complex of the 
indicated Structure. The complex hydrolyzes 
reversibly to give the free amine and acid again, 
and by the law of mass action, the free amine 
Shifts the Saccharin salt hydrolysis equilibrium 
and greatly reduces the amount of free saccha 
rin in Solution, thus diminishing the Sweet taste. 
The ferric. Salt of o-Suifamidobenzoic acid is 

quite insoluble in water, but the ferric salt of 
Saccharin is Soluble, and no precipitation occurs 
Wileil ferric chloride is added to desoxyephedrine 
hydrochloride. When ferric chloride is added to 
a freshly made Solution of desoxyephedronium 
Sacchairin, no precipitate forms at first, but if 
tile Scilitici has been exposed to light and air, a, 
precipitate is iorned. This indicates that o-sul 
fanlidobenzoic acid is formed in the solution, and 
the fact that the Solution does not lose its clini 
cal or antibacteriai properties after ageing many 
ilonths indicates that the reaction is slowed tre 
intendously by the presence of excess amine ions. 
The Sweet taste of the saccharin-amine salts 

may be further camouflaged by the addition of 
fiavors, such as menthol, lemon, clove or cinna 
iaioi). 33.ie Izust be used in the selection of the 
iiaWC or the Sweet taste may be accentuated. 
Because the Solutions should be isotonic or slightly 
hypertonic for use as nasal medicaments, it is 
neceSSary to add an inert Sait or buffer to the so 
lutigiS. Sodium chloride may be used for this 
purpose, but magnesium sulfate has been found 
preferable because of its bitterness, which effec 
tively offsets the rinild residual sweetness charac 
teiristic of the inide-amine compounds. In addi 
tion to the mentioned neutral salts, sodium chlo 
ride and Eagnesium sulfate, other water soluble 
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parts of saccharin and 1.491 parts of desoxyephe 
drine (by Weight) were stirred together. As the 
Saccharin dissolved, the mass became more and 
more gummy, and finally stiff. It does not crys 
tallize, and breaks With a conchoidal fracture. 
The gun is Water White, readily soluble in was 

ter giving an approximately neutral or slightly 
acid solution, readily soluble in ether, and poorly 
soluble in benzene. Chilling its concentrated 
aqueous Solution results in the formation of a 
two phase liquid. 

Eacample 2 
Di-n-heptylammonium Saccharin 

SON i-CH-CH-CH-CH-CH-CH-CH 
N-N - 

CO/ YCH-CH-CH-CH-CH-CH-CH 
Was prepared by adding 4.625 parts by Weight of 
Saccharin to 5.275 parts by weight of di-n-hepty 
amine, and heating gently, stirring until a clear 
Wiscous liquid is obtained. Partial crystallization 
occurred when the liquid was chilled to 0° C. 
The solid is viscous and gummy at room tem 

perature; it is sparingly soluble in water (ap 
proximately 0.5%); it shows very pronounced 
vasoconstrictive and local anesthetic effects, par 
ticularly on mucous membrane, and effectively 
inhibits growth of S. aureus. 

Eacample 3 
Ephedronium saccharin 

a H. H. CO 

DN\- H-EK ) sor (bH, H. H. 
was prepared as follows: 1.651 parts of ephedrine 
Was melted With 1.831 parts of saccharin, stir 
ring and heating gently. On cooling the mass 
became resinous, then gummy, and finally brit 
tle. It did not crystallize, is very soluble in water 
(over 30%), and is deliquescent. 

Eacample 4 
Phenylisopropylammonium saccharin 

E. H. CO 

DNS4 H-CHK D soy H. H., 
was made as follows: 1.34 parts of phenyliso 
propyl annine (amphetamine) was dissolved with 
1.831 parts of Saccharin in 2 parts of Water, stir 
ring. It was placed in a Vacuum desiccator, and 
evacuated continuously for four hours. It be 
came paste like, and water boiled from it, ex 
panding the maSS. Which finally became a porous 
solid. It was dried in vacuo, over magnesium 
perchlorate for three days. The material ap 
peared dry, brittle and glassy. 
Fragments of the mass, transferred rapidly to 
elting point tubes, became a viscous liquid at 
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50-60? C. The-material is deliquescent, rapidly 
becoming liquid in the moisture it removes from 
the air, and does not boil, but decomposes. When 
heated to 290 C. 

Eacample 5 5 

Aqueous solutions, can be made from any of 
the acid salts of the amines, by reacting. them 
in water, with the sodium salt of Saccharin, in 
exactly equimolar, quantities. The double de 
composition which occurs results in the forma 
tion of the saccharin salt. of the amine and the 
sodium salt of the acid which was coupled to 
the amine. The reaction, which is a general 
one is illustrated by the reaction between tyr 
amine hydrochloride, and sodium. Saccharin. A 
ten percent solution of this material. was needed 
for bacteriological testing, and was prepared as 
follows: 
Cy. 

O 

5 

20 

Sodium saccharin 
(molecular weight 241.2) 

CE-CH-NH2-HCl, -- 25 

Tyramine hydrochloride 
(molecular weight:1736). 

CH2-CH-N-N -- NaCl -- 2H2O 

Tyrammonium saccharin 
(molecular weight 320.2) 

To make 0.5 part by weight of the compound: 
320. 2.241. 2 
0.5 a 

ac=0.376 part sodium saccharin required. 

320, 2,173.6. 
f 

40 

0.5 

y=0.271 part tyramine hydrochloride required. 
The Weighed amounts of sodium saccharin and 
tyrannine hydrochloride Were dissolved in 5 
parts of water, and the resulting solution con 
tained 
10%, tyrammonium saccharin. 
1.8% Sodium chloride. 

Eacample 6 
To prepare the pure Salt of Saccharin and a 

vasoconstrictive amine, by double decomposi 
tion, use may be made of the insolubility of in 
Organic Salts formed in the double decomposition. 
The barium salt of saccharin, is very soluble in 60 
water, whereas.barium Sulfate is insoluble. Bar- : 
it in Saccharin, ieacts: in aqueoES: Solition with 
2-aminoheptane Sulfate to form 2-heptylamino 
nium saccharin and barium sulfate. The in 
soluble-barium sulfate may be filtered from the as solution, and the filtrate evaporated in vacuo, " 
to leave the residual 2-hepty annoniurn sac 
charin. Stoichiometric amounts of the various 
reactants are used, and the reaction goes to com-- 
pletion. 

Eacample 7 

Nasal medication should be isotonic or slightly 
hypertonic, and clinical tests have demonstrated 
that an 0.5% solution of desoxyephedronium. 
Saccharin gives adequate WaSOConstriction, effec-, 3 

O 
tive-bacteriostasis, and relief, from preSSure- and 
neuralgic headaches. A preferred embodiment 
of this invention in such a solution is prepared 
aS: follows: 
To approximately 3 liters of water, add, with 

constant stirring at room temperature, 11.04 
grams saccharin. Then, stirring continuously, 
add 9.76 ml. desoxyephedrine, and stir for at 
least one hour until the solution is entirely clear. 
Then add and dissolve 40.0 grams. Epson SaltS 
(magnesium sulfate heptahydrate), 1.00 gram 
“Duponol C (60% sodium lauryl sulfate with 
40% sodium sulfate), 4.0 ml. "lemon extract’ 
(lemon dissolved in 85% ethanol), 0.020 gram 
menthol, and 2 ml. anise extract. Then add 
water, q. S. 4 literS. 
The resultant cloudy solution is allowed to 

stand several days in strong light, and is then 
fine filtered and bottled in suitable container. 
The pH of the solution is 6.5-7.0; it is mildly Sweet 
and has a leasant mildlicorice taste, will almost 
completely inhibit the growth of S. aureus even 
at a 5:l dilution, permits: ciliary activity to Con 
tinue for reasonable period of time, is relatively 
nontoxic systemically, and in clinical tests on 
over one hundred patients it has not caused com 
plaints of sleeplessness, nervousness, tachycardia, 
or other untoward side effects, but it has given 
Outstanding Symptomatic relief from pressure and 
neuragic headaches. The Solution is adminis 
tered by jetting 0.15-0.2 ml. high into the nose, 
using 2-3 jets in each nostril, every 2-3 hours. 

Eacample 8 
Solid, crystalline. salt of neosynephrine-sac 

charin is prepared by dissolving 3.492 parts of 
neosynephrine hydrochlorides and 3.756, parts of 
sodium-saccharin (commercial salt containing 5% 
moisture) in 100 parts of absolute methanol by 
volume. After. Stirring until the solution is clear, 
400 parts by volume of diethyl ether are added. 
The stoichion stric amount of precipitated sodium 
chlorideis-filtered from the reaction mixture, and 
the filtrate is vacuum evaporated at room ten 
perature until the mass is gummy and there is 
no. residual odor of methanol. Then, 25 parts 
of benzene is added, and the mixture is allowed 
to stand overnight, at loom temperature, after 
which the benzene and traces of ether, methonal, 
and moisture are removed by evaporation under 
high vacuum (0.3 micron of mercury or better). 
The colorless gum and white solid residue, gra 
dually crystallize after standing several weeks at 
room temperature. The crystals which form are 

55 very soluble in Water, and melt sharply at about 
103° C., and may be identified chemically as 
a-hydroxy-3-methylammoniumethyl-3-hydroxy 
benzene-N-o-sulfobenzimide. 

Eacample 9 
Crystalline n-hexylammonium-N-o-sulfoben 

zimide is prepared by purification by distilling 
commercial n-hexylamine and collecting that 
fraction condensed from the vapor when the tem 
perature is between 128° C. and 128.5° C. and 
mixing 10.12 parts: by weight of the distillate With 
12.31 parts by weight of saccharin. The mass 
grows warm as heatis evolved by the reaction, and 
is stirred until it, becomes a clear, water White, 
viscous liquid. It is then transferred to a dry, 
tightly capped container; and stored at Sub-freez 
ing temperatures until crystallization commences. 
After crystals start to form; the containeris stored 
at room temperature for several months until the 
entire mass has crystallized 
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-The n-hexylammoniun-N-O-sulfobenzimide is 
a white, waxy or unctuous, crystalline solid which 
resembles paraffin wax, and which is deliquescent. 
It melts at 35° C. to 40° C. to form a clear, Water 
white, Wiscous liquid. 

Eacample 10 
A preferred therapeutic solution of the salt of 

neosynephrine saccharin may be prepared as fol 
lows: In about 3 liters of water, dissolve, with 
constant stirring: 
Neosynephrine hydrochloride----- grams. - 3.492 
Sodium Saccharin w 

(5% moisture content) ------------ do 3.756 
Sodium chloride-------------------- do. 36.0 
Duponol 'C' (sodium lauryl sulfate 
60%, Sodium sulfate 40%).-------- do. 0.300 

Lemon extract (85% alcohol).-------- ml. 1.60 
Water, q.s. 4 liters. 
The clear Solution is filtered and bottled in Suit 
able amber glass containers and is ready for use 
as nasal medication. The sodium chloride renders 
the solution isotonic, or slightly hypertonic, as 
Would ordinarily be true of other Solutions hereof 
as is well understood in this art. 
... This medication is very mildly lemon flavored, 
is salty and very slightly sweet to the taste, and 
has been found pleasing and effective by a very 
large number of patients. It gives adequate and 
prolonged vasoconstriction, relief from neuralgic 
and pressure headaches, and is well tolerated in 
doses of 2-5 ml. per day as required. It is bac 
tericidal against Staphylococcus aureus, Strep 
tococcus hemolyticus and Streptococcus viridans. 
Freedom from 'side effects' has been outstanding. 
The concentration of the active drug, which is 

a-hydroxy-6-methylammoniumethyl-3-hydroxy 
benzene-N-o-sulfobenzimide is 0.15%. 
. The foregoing examples are merely illustrative 
of suitable methods for preparing representative 
salts of saccharin with vasoconstrictors having a 
Salt forming amine group, and pharmaceutical 
compositions embodying these salts for use as 
nasal medicaments. They are not intended to 
limit the scope of the invention, or preparations 
for other medicinal uses. 
While the salts are in general soluble in water, 

Some of the salts prepared from amines derived 
from the higher fatty acids are sparingly soluble, 
and my experiments indicate that they may find 
application for use as emulsifying agents, deter 
gent compositions, topical application as simulta 
neous local anesthetics, vasoconstrictors, bacter 
ial growth inhibitors, and the like. 
I claim as my invention: 
1. As a new chemical compound, an N-salt of 

Saccharin and a vasoconstrictor amine in which 
the amine has at least four carbon atoms of which 
at least three are in a series carbon to carbon 
linkage attached at one end to the amino nitro 
ge. 

2. AS a new chemical compound, an N-salt of 
Saccharin and a vasoconstrictor amine selected 
from the group consisting of C-phenyl alkyl 
amines, C-phenyl alkylolamines, C-hydroxy 
phenyl alkylamines, C-hydroxyphenyl alkyloi 
amines, alkylamines in which the amine has at 
least four carbon atoms of which at least three 
are in a Series carbon to carbon linkage attached 
at One end to the amino nitrogen, and 2-(1-naph 
thylmethyl)-imidazoline. 

3. As a new chemical compound, an N-salt of 
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12 
Saccharin and a vasoconstrictor alkylamine in 
which the amine has at least four carbon atoms 
of which at least three are in a series carbon to 
carbon linkage attached at One end to the amino 
nitrogen. -- . . . . 

4. As a new chemical compound, an N-salt of 
Saccharin and a vasoconstrictor C-phenyl alkyl 
amine. . . - 

5. As a new chemical compound, an N-salt of 
Saccharin and a vasoconstrictor C-phenyl alkyl 
olamine. 

6. As a new chemical compound, an N-salt of 
saccharin and a vasoconstrictor C-hydroxy 
phenyl alkylamine. - - 

7. As a new chemical compound, an N-salt of 
Saccharin and a vaSOconstrictor C-hydroxy 
phenyl alkylolamine. 

8. As a new chemical compound, an N-Sac 
charin salt of 1-phenyl-2-methylamino propane. 

9. As a new chemical compound, an N-sac 
charin Salt of dodecylamine. : 

10. As a new chemical compound, an N-Sac 
charin salt of a -hydroxy-3-methylamino ethyl-3- 
hydroxy benzene. 

11. As a new chemical compound, an N-Sac 
charin Salt of 1-phenyl-2-amino propane. 

12. As a new chemical compound, an N-Sac 
charin salt of 1-phenyl-2-methylamino pro 
panol-1. , 

13. A pharmaceutical preparation comprising, 
an aqueous solution of an N-salt of saccharin 
and a vasoconstrictor amine in which the amine 
has at least four carbon atoms of which at least 
three are in a series carbon to carbon linkage 
attached at one end to the amino nitrogen. 

14. A pharmaceutical preparation as defined in 
claim 13 in which sodium chloride is also present 
in said Solution. - 

15. A pharmaceutical preparation as defined in 
claim 14 which also contains a cationic Wetting 
agent having a dodecyl carbon chain in said solu 
tion. - - 

16. A pharmaceutical preparation which com 
prises, an aqueous solution of the N-Salt of Sac 
charin and 1-phenyl-2-methylamino propane, 
said solution also containing sodium chloride and 
a cationic Wetting agent having a dodecyl car 
bon chain. 

WILLIAM. F. HAMILTON. 
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