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12 Claims. 
My invention relates to oil-soluble substituted 

ammonium salts of acidic organo-mercuric Com 
pounds, and their production from oil-insoluble 
or relatively oil-insoluble acidic Organo-mercuric 
compounds. 
There are many acidic organo-mercuric COm 

pounds which are of therapeutic value, but which 
are oil-insoluble or very nearly so not only in 
themselves but particularly so in the form of Or 
dinary salts; and that oil-insolubility limits their 
therapeutic use. 
Among those acidic Organo-mercuric com 

pounds are organo-mercuric derivatives of Ora 
ganic acids which contain one or more carboxyl 
or Sulfonic-acid groups, as Well as Organo-mer 
curic compounds which though they do not con 
tain a carboxyl or sulfonic-acid group neverthe 
less do contain an ionizable hydrogen replaceable 
in a Water solution by an alkali metal. 

I have discovered that such oil-insoluble or 
relatively oil-insoluble organo-mercuric com 
pounds which contain a carboxyl or a sulfonic 
acid group or an ionizable hydrogen may be made 
oil-soluble, or more oil-soluble if they already 
have some oil solubility, by forming salts of them 
With certain long-chain aliphatic amines, prefer 
ably Saturated alkyl amines, containing between 
6 and 18 carbon atoms in the alkyl radical. Such 
alkyl radicals may be either straight or branched, 
saturated or unsaturated. The amine may be 
either primary, secondary, or tertiary; and while 
the number of carbon atoms in any single Sub 
stituent may be Smaller with secondary and ter 
tiary amines than with primary amines for com 
parably good results, in all cases there should 
be at least six carbon atoms in at least one sub 
stituent. 
By this procedure, I am able to produce oil 

Soluble Organo-mercuric compounds which have 
substantially the same therapeutic effectiveness 
as do the oil-insoluble organo-mercuric com 
pounds from which they are derived but which in 
addition are Soluble not only in such vegetable 
oils as cottonseed oil and olive oil, but also, and 
of even more importance, in mineral oils, both 
light and heavy. 

In forning my oil-soluble substituted-ammo 
nium salts of these acidic organo-mercuric com 
pounds, I Suspend the initial Organo-mercuric 
COmpound in mineral oil, and add to it the desired 
long-chain alkyl amine. A reaction between them 
occurs, usually in the cold, to form the desired 
oil-soluble compound and thus change the sus 
pension into a solution; although in some in 

(C. 260-505) 
stances, where the reaction is slow, it is desirable 
to facilitate it by warming. 
The substituted-ammonium salts which are 

thus formed are different in character from the 
alkali or alkaline-earth metal salts of the same 
initial Organo-mercuric Substances, in their oil 
solubility; for the metal salts are in general fairly 
oil-insoluble, even though they may be water 
Soluble. 
My new compounds may be represented by the 

following general formula: 

(1) (R-g-RAO-)-N-R 

in which R, represents a univalent negative Sub 
stituent, whether atom or radical, that may com 
bine with mercury, preferably an alkyl radical; 
RAcO represents an organic-acidic radical that 
has an oxygen atom by which it is capable of Com 
bining with hydrogen to form an acid or with 
a basic atom or radical to form a salt; R rep 
resents an alkyl radical, whether straight-chain 
or branched-chain, having between 6 and 18 car 
bon atoms; and each R2 represents a univalent 
substituent of the class consisting of hydrogen 
and the alkyl radicals. 
The following are examples: 
Eacample 1.-Any of the alkyl-mercuric-sulfur 

compounds of the type set forth in my prior 
Patent No. 672,615, granted June 5, 1928, may 
be made oil-soluble by being combined with any 
of the long-chain alkyl amines of the type above 
defined, in Which there is an alkyl radical having 
between 6 and i8 carbon atoms. The resultant 
compounds are represented by the following gen 
eral formula: 

(2) R-Hg-S-RN4R 

in which Ri and R2 have the same significance 
as before, R3 represents an alkyl radical, and R. 
represents an organic radical having an oxygen 
containing acid group (carboxyl or otherwise) 
Which has a free Valence bond capable of being 
attached either to hydrogen to form an acid or 
to a metal or an amine to form a Salt of such acid, 
and in which R3 and R have carbon atoms 
bonded directly to the mercury atom and to the 
Sulfur atom respectively. Thus by my invention 
I combine a long-chain alkyl amine of the type 
defined with an oxygen atom of R4 to form the 
substituted-ammonium salts. 
An instance of this is a substituted-ammonium 
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2 
salt of ethylmercurithiosalicylic acid; the sodi 
um salt of which acid is on the market under the 
trade-mark 'Merthiolate.' Both ethylmercuri 
thiosalicyclic acid and its sodium salt are sub 
stantially oil-insoluble. I form a suspension of 
such ethylmercurithiosalicylic acid in mineral 
oil, and add to it the desired long-chain alkyl 
amine. For example, I may use heptadecyl, 
stearyi, N-dimethyl stearyl, N-diethyl-steary, 
lauryl, hexyl, iso-hexyl, heptyl, or a secondary 
octyl amine. The amines of which these are ex 
amples combine with the ethylmercurithiosali 
cylic acid to form compounds which may be 
represented by the following formula: 

O RS R 

(-oN4c.H., 
(3) CB-Hg-S 

where R2 has the same significance as before, 
and a represents an integer between 6 and 18 
inclusive. - 
Thus if the amine is stearyl amine, for in 

stance, the formula of the resultant substituted 
ammonium salt of ethylmercurithiosalicylic acid 
has the following formula: 

(4) C-g-S 

If the amine is isohexyl amine, as another in 
stance, the resultant substituted-ammonium salt 
of ethylmercurithiosalicylic acid has the follow 
ing general formula: 

O H oH. 
w -oYoh-oh( N C-Hg-S CH (5) 

These compounds, of Formulas 4 and 5 for 
example, are quite readily soluble in cottonseed 
oil, olive oil, and mineral oil; and are very effec 
tive bactericidal and fungicidal agents. 
Another instance of alkyl-mercuric-Sulfur con 

pounds of my Patent No. 1,672,615 are the alkyl 
mercurisulfobenzene sulfonic acids. When a sus 
pension of such an acid is formed in mineral oil, 
and a long-chain alkyl amine added, a substi 
tuted-ammonium salt is formed that is oil-soluble 
and that has the following general formula: 

(6) R-Hs-s-ch-soN -R 

in which R represents an alkyl radical, and R. 
and R have the same significance as before. If 
the amine is N-dimethyl-stearyl amine, and the 
acid is p-ethylmercurisulfobenzene sulfonic acid, 
the resultant substituted-ammonium salt has the 
following formula: 

CH CH 
N 

(7) Citi-is-s-C-S o-N-(CH)n-CH, 
Eacample 2-Instead of using a carboxylic Or 

Sulfonic acid as the organo-mercury compound 
to be solubilized, I may use organo-mercury sub 
stances which though they are acidic in solution 

2,129,876 
and have a replaceable hydrogen attached to oxy 
gen are ordinarily not classed as true acids. 
Among them are the mercury compounds of 

the nitrophenols and of substituted nitrophenols, 
especially of ortho- and para-nitrophenols. With 
the long-chain alkyl amines they form salts One 
of the tautomers of which can be represented by 
the following general formula: 

R2 R 

Y-Big-C Hi(No-oSN4t. (8) 

in which Y represents a member of the class 
consisting of hydroxyl and the halogens, and R1 
and Rhave the same significance as before. For 
instance, o-nitrophenol-p-mercuric chloride is a 
bactericidal agent of SOme merit, and is substan 
tially oil-insoluble. If a suspension of it is formed 
in a suitable oil, such as mineral oil or olive oil, 
and a long-chain alkyl amine added, preferably 
a tertiary amine, there is a reaction which 
changes the suspension into a solution by the 
formation of the corresponding substituted-am 
monium salt of the initial compound. Formulas 
9 and 10 below represent the possible tautomeric 
forms of the salt. 

(9) - R R 

o-t- > - y: 
NO 

(10) < . Cl-Hg O 
R R r: h 

in which R1 and R have the same significance as 
before. 
Formula 10 is the preferred structure for Ortho 

and para-nitrophenols, while Formula. 9 is usually 
preferred in the case of the meta-nitrophenols or 
Substituted meta-nitrophenols. 
Thus, if the amine is N-dimethyllauryl amine, 

a formula of the resultant tautomeric salt is as 
follows: 
(11) 

Cl-Hg O 

< . OH, OH, 
-- en-on 

Also among these acidic organo-mercuri Com 
pounds which may be made soluble by my inven 
tion are the mercury compounds of the nitro 
cresols. With long-chain alkyl amines they form 
compounds of the following general formula: 

". 
in which Y, R, and R2 have the same significance 
as before. An instance of these is 5-nitro-4- 
chloromercuriorthocresol. When a Suspension of 
this is formed in oil, such as mineral oil or olive 
oil or cottonseed oil, and the desired long-chain 
alkyl amine added to it, there results an oil 
soluble substituted-ammonium salt of the initial 

(12) 1. 

--onen (NO)-O- 

5-nitro-4-chloromercuriorthocresol. It should be 
borne in mind that the weaker the acidic proper 
ties of the initial organo-mercuric compound, the 
greater the desirability of a stronger base of the 
long-chain amine type. So it is desirable in this 
instance to employ a tertiary long-chain amine 
of the type of N-dimethyl stearyl amine or N 
diethylheptyl amine. If N-diethylheptyl amine 
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is the amine used, the resultant compound is 
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represented by the following formula: 
(18) CH 

CH C.H. 
C-Hg One ?en-en 

NO 
In all the foregoing examples, the substituted 

ammonium salt has been formed in oil solution. 
Such a solution may be used as such, in what 
ever oil is desired as the solvent. 

If, however, it is desired to obtain the substi 
tuted-ammonium salt in solid form, that can 
readily be done by carrying out the reaction in 
a low-boiling hydrocarbon solvent, such as ligroin 
for example, instead of in the oil desired for the 
solution; and the salt may be obtained upon 
evaporation of the hydrocarbon solvent. 
In such event, the initial Organo-mercury Com 

pound is suspended in the ligroin, or other low 
boiling hydrocarbon solvent, and the desired long 
chain alkyl amine is added thereto. A reaction 
ensues, and the Substituted-ammonium salt of . 
the organo-mercury compound is formed. This 
salt is soluble in the ligroin. Upon evaporation 
of the solvent, the salt is obtained in solid form. 

Similarly, instead of using a low-boiling hydro 
carbon as the solvent, other Organic solvents may 
be used; such for example as ether or acetone. 

claim as my invention: 
1. An oil-soluble Salt of an Organo-mercury 

compound, having the following general formula: 
R R 

(R-Ha-Rios -R 

in which R, represents a member of the class 
consisting of the lower alkyls, hydroxyl, and the 
halogens; RAcO represents a non-metal benze 
noid radical that has an oxygen atom by which a 
it is capable of combining with hydrogen or with 
a basic atom or radical; R represents an alkyl 
radical having between 6 and 18 carbon atoms; 
and each R2 represents a member of the class 
consisting of hydrogen and the lower alkyl radi 
Calls. - 

2. An oil-soluble salt of an alkyl-mercuric 
sulfur compound, having the following general 
formula: 

R R 

R-Hs-s-RN4r 
in which R1 represents an alkyl radical having 
between 6 and 18 carbon atoms; each R repre 
sents a univalent substituent of the class con 
sisting of hydrogen and the alkyl radicals; R 
represents an alkyl radical; and R represents a 
non-metallic benzenoid radical having an acid 
oxygen-containing group which has a free valence 
bond capable of being attached either to hydro 
gen or to a metal or an amine, and in which R: 
and R4 have carbon atoms bonded directly to the 
mercury aton and to the sulfur atom respectively. 

3. An oil-soluble Salt of ethylmercurithiosaii 
cylic acid, having the following general formula: 

O R. R 

(-oyohi, 
CB-EgeS 

in which each R represents a member of the 
class consisting of hydrogen and the lower alkyl 

3 
radicals, and a represents an integer between 6 
and 18 inclusive. 

4. The stearyl-amine salt of ethylmercurithio 
age acid, having the following general for 

m 

B 

CH-Hg-S 

10 
5. An oil-soluble salt of an alkyl-mercurisulfo 

benzene sulfonic acid, having the following gen 
eral formula: 

R R 

R-g-S-CBI-S oN -R 

in which R represents an alkyl radical, R rep 
resents an alkyl radical having between 6 and 18 
carbon atoms, and each R represents a member 
of the class consisting of hydrogen and the lower 
alkyl radicals. 

6. The N-dimethylstearyl amine salt of p 
ethylmercurisulfobenzene sulfonic acid, having 
the following formula: 

CH, CB 

cit-is-s-C-s oye )-CH 
7. An oil-soluble salt of a mercurl-nitrophenol, 

having the following general formula: 
R R2 

Y-Hg-CEO) (No-on4r 

in which R represents an alkyl radical having 
between 6 and 18 carbon atoms, each R2 repre 
sents a member of the class consisting of hydro 
gen and the lower alkyl radicals, and Y repre 
sents a member of the class consisting of hy 
droxyl and the halogens. 

8. An oil-soluble salt of o-nitrophenol-p-mer 
curic chloride, having the following formula: 

) R 

ot-O-ye 
NO 

in which R' represents an alkyl radical having 
between 6 and 18 carbon atoms, and each R2 rep 
resents a member of the class consisting of hy 
drogen and the lower alkyl radicals. 

9. An oil soluble Salt of o-nitrophenol-p-mer 
Curic chloride having the following formula: 

Cl-g- O 

CH CH 
N 

i0. An oil-soluble salt of a nitro-organo-mer 
cury compound, having the following general for 
mula: 

R R 

Y-Hg-CH (Rico)(No-oNér 

in which R represents an alkyl radical having 
between 6 and 18 carbon atoms, each R2 repre 
Sents a member of the class consisting of hydro 
gen and the lower alkyl radicals, R6 represents a 
member of the class consisting of hydrogen and 
the methyl group, and Y represents a member of 
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4. 
the class consisting of hydroxyl and the halo 
gens. 

11. The process of forming an oil-soluble salt 
of an organo-mercury compound, which consists 
in bringing together in a non-aqueous liquid a 
relatively oil-insoluble benzenoid organo-ner 
cury compound that has an oxygen atom which 
is capable of combining with hydrogen or with 
a basic atom or radical, and a long-chain alkyl 

2,129,876 
12. The process of forming an oil-soluble salt 

of an organo-mercury compound, which consists 
in bringing together in a non-aqueous liquid a 
relatively oil-insoluble benzenoid organo-mercury 
compound having acidic properties and that has 
an oxygen atom which is capable of combining 
with hydrogen or with a basic atom or radical, 
and a long-chain alkyl amine having a substitu 
ent radical containing between 6 and 18 carbon 

10 amine having a substituent alkyl radical con atoms. 10 
taining between 6 and 18 carbon atoms. MORRIS S. KHARASCE, 


