
Patented Nov. 17, 1953 2,659,731 

UNITED STATES PATENT OFFICE 
2,659,731 

CARBOCYCLIC MONOCARBOXYLCAC) 
SALTS OF GLYOXALONES 

George W. Luvisi, Chicago, Ill., assignor to 
National Aluminate Corporation, Chicago, Ill., 
a corporation of Delaware 
NoDrawing. Application September 26, 1950, 

Serial No. 186,929 
(Cl. 260-309.6) 9 Claims. 

This invention relates to new compounds, more 
particularly to compounds having the general 
formula, 

where X is the negative radical of a carbocyclic 
monocarboxy acid, R is a higher aliphatic hydro 
carbon radical containing at least 11, preferably 
17 carbon atoms in an acyclic chain, R is hydro 
gen or a lower aliphatic group containing not 
more than 6 carbon atoms, Y is hydrogen or a 
lower aliphatic group containing not more than 
6 carbon atoms, and Z is hydrogen or a lower 
alkyl group containing not more than six carbon 
atoms. These compounds may also be described 
generally as carbocyclic monocarboxy acid Salts 
of glyoxalidines. 
These carbocyclic monocarboxy acid salts of 

glyoxalidines are viscous liquids or soft greases 
which are characterized by being Soluble or dis 
persible in water. They are easily prepared by 
mixing the carbocyclic carboxy acid with the gly 
oxalidine in equimolecular proportions in the cold 
or by warming the two together at temperatures 
up to 100 degrees C. for 5 to 15 minutes. 
As examples of carboxy acids that may be used 

to prepare these salts there may be mentioned: 
benzoic acid, 4-chlorobenzoic acid, 2,4-dichloro 
benzoic acid, salicylic acid, cinnamic acid, 3,5- 
dinitrobenzoic acid, 2-nitrobenzoic acid, 3-nitro 
benzoic acid, ortho creSotinic acid, anthranilic 
acid, phenylacetic acid, 2-chlorobenzoic acid, 
4-chlorobenzoic acid, phenoxyacetic, 2,4-di 
chlorophenoxyacetic acid, 2,4,5-trichlorophe 
noxyacetic acid, pentachlorophenoxyacetic acid, 
naphthenic acids and 2,4-dichlorobenzoic acid. 
Examples of glyoxalidines that may be reacted 

with any of the foregoing acids in preparing 
these salts are: 1-(2-aminoethyl)-2-hepta 
decenyl glyoxalidine, 1-(2-hydroxyethyl)-2- 
heptadecenyl glyoxalidine, 4-methyl-2-hepta 
decenyl glyoxalidine, 1 - 2-(2-aminoethyl)- 
aminoethyl]-2-heptadecenyl glyoxalidine, 1-(2- 
aminoethyl)-2-undecyl glyoxalidine, 1-(2-hy 
droxyethyl)-2-undecyl glyoxalidine, 4-methyl 
2-undecyl glyoxalidine, 1-[2-(2-aminoethyl)- 
aminoethyl-2- undecyl glyoxalidine, 1-(2- 
aminoethyl)-2-tridecyl glyoxalidine, 1-(2-hy 
droxyethyl)-2-tridecyl glyoxalidine, 4-methyl-2- 
tridecyl glyoxalidine, 1-2-(2-aminoethyl)-ami 
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noethyl)-2-tridecyl glyoxalidine, 1-(2-amino 
ethyl)-2-pentadecyl glyoxalidine, 1-(2-hydroxy 
ethyl)-2-pentadecyl glyoxalidine, 4-methyl-2- 
pentadecyl glyoxalidine and 1-2-(2-amino 
ethyl)-aminoethyl)-2-pentadecyl glyoxalidine. 
The following is a table containing Some of 

the properties of some of the glyoxalidine Salts 
that have been prepared in accordance with the 
invention. 
The naphthenic acid which has been desig 

nated “235 XX Socony Vacuum' is a fully re 
fined naphthenic acid having a neutralization 
equivalent of 235. 
The solubility test of the glyoxalidine Salt in 

water was conducted by adding one drop of the 
salt to 10 ml. of water and agitating and ob 
serving the resulting Solution. 
The solubility of the glyoxalidine Salt in oil 

was determined by adding one drop of the Salt to 
10 ml. of an aromatic oil such as the catalytically 
cracked product marketed by Shell Oil Company 
under the trade name of Shell's medium aro 
matic oil with a boiling range of 430 degrees F. 
to 620 degrees F. and a flash point of 225 degrees 
F. (Cleveland open cup). 
These glyoxalidine salts have shown them 

selves to be very excellent emulsifying agents for 
aromatic oils in Water. Emulsifying tests were 
conducted as follows: One half gram of the gly 
oxalidine salt was dissolved in 50 grams of the 
Shell medium aromatic oil described above. To 
this 450 ml. of water Was added with agitation. 
The stability of the resulting emulsion was 
judged by the amount of time required for the 
oil to start to come Out of Solution. In Some 
cases no separation of oil occurred, but a cream 
layer of emulsion rich in oil was noticed to float 
to the top. The time was noted when this sepa 
ration could be noticed. The various salts of 2 
heptadecenyl-4-methyl glyoxalidine and 1-2- 
(2-aminoethyl)- aminoethyll - 2 - heptadecenyl 
glyoxalidine-Ayere tested at 2% concentration in 
the oil. Control tests using aliphatic carboxylic 
acid Salts of glyoxalidines such as the acetic 
acid and oleic acid salts of 1-(2-hydroxyethyl)- 
2-heptadecenyl glyoxalidine were ineffective in 
forming emulsions of this oil even when used at 
the concentration of 5% in the aromatic oil. 
The salts of this invention are outstanding 

emulsifying agents. Whereas relatively large 
amounts (over 5% and up to 25%) of the other 
emulsifying agents such as, polyoxyalkylene 
esters and ethers, petroleum sulphonates, alkyl 
aryl Sulphonates, alkyl sulphates are required 
to emulsify Shell medium aromatic oil in water 
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i% or even less of the glyoxalidine salts of this 
invention are required to give emulsions stable 
for long periods. 

4. 
decenyl glyoxalidine salicylate gave an emul 
sion which was stable for one hour when mixed 
with 900 ml. of water. When 5.0 grams of the 

Solubility Reactants Weight Description Solubility in water Alan 
latic O 

1 - (2-hydroxyethyl)-2-heptadec- 3.5 
aii glyoxalidine. Honogeneous viscous liquid.-------- Cloudy solution; very viscous; Soluble. 

23; Episy eye S. adec- 2 foams copiously. - (2-hydroxyethyl)-2-heptadec 
enylglyoxalidine. -do.- - - - - - - - - - - - - - - - - - - - - - - - - - - Slightly cloudy; foams copi- Do. Salicylic acid------------------------- 38 ously; wery viscous. 1 - (2 hydroxyethyl)-2-heptadec- 3.5 
enylglyoxalidine. ----do------------------------------- Clear Solution; foams copi- Do. 
ea. 3. vimethylglyoxai. 3. 3? ously; viscous. 2-heptadecenyl - 4 - Inethylglyoxali 
dine. Homogeneous brown viscous liquid. Milky solution; fairly heavy Too. 2,4-dichlorophenoxyacetic acids--- 2.2 foam. 

2-heptadecenyl-4-methylglyoxalidine- 3.2 Homogeneous yellow viscous liquid Clear gelatinous solution; Do. 
fightinoeiyi)-arinoethyl- is fairly heavy foam - e - 

2-heptadecenyl-glyoxalidine. Homogeneous amber viscous liquid- Clear solution; very heavy Insoluble. 
3:29:Flag: setts takiyi. 3. S. foaln. 

(a Roetry Roethyl)- Homogeneous deep yellow viscous Clear gelatinous solution; Do. 
signifyilyallane. "G. wery heavy foam. 
3riginyl 4-methylglyoxalidine- Clear brown viscous liquid---------- PRESS in water; some Soluble. 
- invi.mathvivinvalidino oanning. agilesyl methylgly oxalidine. 3. is Clear amber viscous liquid---------- T.Ed solution; fairly heavy Insoluble. 
1-2-(2-aminoethyl)-aminoethyl)-2- 3.93 Oal 
heptadecenylglyoxalidine. Cloudy amber taffy-like liquid-----. Clear Solution; very heavy Do. 

2,4-dichloro-phenoxyacetic acid.----- 4.4 foam. 
1-2-aminoethyl)-aminoethyl)-2-hepta- 3.93 
decenylglyoxalidine. ----do------------------------------ Clear solution; extremely Do. 

is: Seiyi)-2-heptadecenyi g heavy foam. -(2-hydroxyethyl)-2-heptadecenly 
glyoxalidine. viscous liquid----------------------- Clear solution; some foam----- Soluble. Eisii)33eptadenyi " -(2-hydroxyethyl)-2-heptadeceny ... 5 
glyoxalidine. Resinous-like paste------------------ Hazy Solution; some foam----- Do. 
5: Fagist E. - - - - - 88 -(2-hydroxyethyl)-2-neptadecenly ... 5 
glyoxalidine. viscous liquid----------------------- Hazy Solution; Some foam; Do. 

93. SES,5: heptadeceny 3. slightly viscous. (2-hydroxyethyl)-2-heptacleceny 
glyoxalidine. Tan opaque viscous liquid---------- Hazy Solution; Some foam----- Slightly 
2:52;gistsinyi 3. ; hazy soa -(2-hydroxyethyl)-2-heptade ceny ution. 
glyoxalidine. Brown clear viscous liquid---------- Milky solution; fair amount Clear Solu 
Figging;is Sanvi 3. 2 of foam; slightly viscous. tion. -(2-hydroxyethyl)-2-heptadeceny 
glyoxalidine. Resinous paste---------------------- Clear solution; lots of foam; Soluble. 
Allie sayi)3-heptadeganyi . g very viscous. -(2-hydroxyethyl)-2-heptadeceny 
glyoxalidine. Viscous oil-------------------------- Clear solution; fair amount of Do. 

2:::::::A;Sepiadecenyi g foam; extremely viscous. -(2-hydroxyethyl)-2-heptadeceny 
glyoxalidines. Resinous-like paste------------------ Clear Solution; Some foam...-- Insoluble. Egypt; ag. cenyl i. 5. 1-(2-hydroxyethyl)-2-heptadeceny ... 5 
glyoxalidine. Resinous solid----------------------- Slightly soluble; lots of foam. I do. y Syethyi)3ieptadecenyi .7 1-(2-hydroxyethyl)-2-heptadeceny 
glyoxalidine------------------------ 3.5 Homogeneous viscous liquid-------- Clear solution; slightly vis- Soluble. 

i.e.:35.533eptadecenyi 2. 12 cous; lots of foam. -(2-hydroxyethyl)-2-hepta deceny 
glyoxalidine------------------------ 3.5 Viscous oil-------------------------- Hazy Solution; quite viscous; Do. 

2,5-dichloroSalicylic acid-------------- 2.07 lots of foam. 1-(2-hydroxyethyl)-2-heptadecenyl 
glyoxalidine------------------------ 3.5 ----do------------------------------ Clear Solution; viscous; some Do. 
9: liaisyggest Stadecenyi 1.57 foam. -(2-hydroxyethyl)-2-hepta deceny 
glyoxalidine------------------------ 3.5 way paste------------------------- Hazy solution; viscous; some TDo. 
Eiggests g Stadecenyl 1.57 foam. -(2-hydroxyethyl)-2-hepta deceny 
glyoxalidine------------------------ 3.5 Taffy-like viscous oil---------------- Clear solution; lots of foam---- Disperses 

E:::::::::::: Staegényi 1. 67 in oil. -(2-hydroxyethyl)-2-heptade ceny 
glyoxalidine------------------------ 3.5 Soft grease-------------------------- Hazy solution; very viscous; Soluble. 

Sysis Seiyi)-2-heptadecenyi 1.48 little foam. 1-(2-hydroxyethyl)-2-hepta deceny 
glyoxalidine- 3.5 wax-like solid----------------------- Clear Solution; lots of foam---- Disperses Hippuric acid- 179 in oil. 
-XEthy heptadecenyl 3.5 
glyoxall ille- - - - - - - - - - - - - - - - - - - 

Nylstic acid (235 XX Socony 2.35 Viscous oil-------------------------- Hay, solution; quite a bit of Soluble. 
aClill------- o 

2-heptadecenyl-4-methylglyoxalidine- 3.2 - - 
C E. thylgly - - - - - - - - - - , 48 }Light brown viscous liquid.-------- Castletremely vis- Do. 

Very stable emulsions of insecticides such as 
Chlordane, DDT, and Methoxychlor can be 
made using these glyoxalidine Salts. 
The emulsifying properties of these new com 

pounds will be further illustrated by the follow 
ing examples. 

Eacanzple I 
Twenty (20) grams of Methoxychlor dissolved 

in 79.5 grams of Shell medium aromatic oil con 

glyoxalidine stearate salt was used the emulsion 
broke in 10 minutes. One gram of the 1-(2-hy 
droxyethyl)-2-heptadecenyl glyoxalidine cin 
namate Salt Substituted for the Salicylate salt 
gave an emulsion that was stable for 72 minutes. 

70 The acetate salt even with up to 5 grams gave an 
emulsion that was stable for less than 2 minutes. 

Eacample II 
Ten grams of Chlordane was dissolved in 89 

?taining 0.5 gram of 1-(2-hydroxyethyl)-2-hepta- 75 grams of kerosene and 1 gram of the glyoxalidine 
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salicylate salt described above was added. When 
10 ml, of this mixture was added to 90 ml. Of 
water, the resulting emulsion was stable about 
19 minutes. When prepared with 1 gram of the 
Stearate salt of the same glyoxalidine the Chlor 
dane emulsion broke in 5 minutes. Four (4) 
grams of the Stearate salt gave an emulsion that 
Was stable about 11 minutes. 

Eacample III 
Five (5) grams of DDT was dissolved in 93 

grams of Shell medium aromatic oil and 2 grams 
of the 1-(2-hydroxyethyl)-2-heptadecenyl gly 
Oxalidine benzoate described above was added. 
Ten milliliters of the above oil was mixed with 
90 ml. of water. The resulting emulsion was 
Stable about fifteen minutes. Under the same 
Conditions 4 grams of the Stearate Salt of the 
Same glyoxalidine gave an emulsion that WaS 
Stable about 6 minutes. 

In addition to their ability to emulsify oils 
in Water these glyoxalidine Salts show other very 
interesting properties. Dilute (1%) aqueous 
Solutions are extremely viscous such as in the 
Case of the 2,4-dichlorophenoxyacetic acid, Sali 
cyclic acid, anthranilic acid, 2,4-dichlorobenzoic 
acid, Orthochlorobenzoic acid, para-chloroben 
Zoic acid, and cinnamic acid salts of 1-(2-hy 
droxyethyl)-2-heptadecenylglyoxalidine. Where 
emulsifying agents and thickening agents are 
needed in the same composition these compounds 
alre very useful. The substituted glyoxalidines 
themselves have the ability to thicken water so 
lutions but the herein described carbocyclic 
carboxy acid salts are markedly superior in this 
respect. 
The term 'carbocyclic monocarboxy acid' as 

used herein is intended to cover any monocar 
boxylic acid containing a carbocyclic ring. The 
Carboxy group may be linked directly to a car 
bon atom of the carbocyclic ring or may be con 
lected to a side alkyl or alkylene group. 
The invention is hereby claimed as follows: 
1. A compound having the following general 

formula 
E. R. E. 

x - N-0-y 

where X is the negative radical of a carbocyclic 

0 
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monocarboxy acid from the group consistirig 
of mono- and di-carbocyclic acids in Which the 
carbocyclic structure is from the group consist 
ing of 5-membered and 6-membered carbon 
rings, R is a higher aliphatic hydrocarbon radical 
containing at least 11 carbon atoms, R.' and Y 
are from the group consisting of hydrogen and 
lower aliphatic groups containing not more than 
6 carbon atoms and Z is from the group Con 
sisting of hydrogen and lower alkyl groups Con 
taining not more than 6 carbon atoms. 

2. Carbocyclic monocarboxy acid addition 
salts of 2-heptadecenyl glyoxalidines from the 
group consisting of the mono- and dicarbocyclic 
monocarboxylic acid addition salts of 2-hepta 
decenyl glyoxalidines wherein the carbocyclic 
structures consist of 6-membered ringS. 

3. The 2,4-dichlorophenoxyacetic acid addi 
tion salt of 1-(2-hydroxyethyl)-2-heptadecenyl 

20 

30 

40 

50 

glyoxalidine. 
4. The salicyclic acid addition salt of 1-(2-hy 

droxyethyl)-2-heptadecenyl glyoxalidine. 
5. The cinnamic acid Salt of 1-(2-hydroxy 

ethyl)-2-heptadecenyl glyoxalidine. 
6. The benzoic acid salt of 1-(2-hydroxy 

ethyl)-2-heptadecenyl glyoxalidine. 
7. The anthranilic acid salt of 1-(2-hydroxy 

ethyl)-2-heptadecenyl glyoxalidine. 
8. The carbocyclic monocarboxy acid addition 

Salts of glyoxalidines substituted in the 2 posi 
tion with a higher aliphatic acyclic hydrocarbon 
group Containing 11 to 7 carbon atoms wherein 
the monocarboxy acid Salt-forming group is de 
rived from an acid from the group consisting 

5 of 2,4-dichlorophenoxyacetic acid, salicylic acid, 
2,4-dichlorobenzoic acid, 3,5-dinitrobenzoic acid, 
4-chlorobenzoic acid and cinnamic acid. 

9. The carbocyclic monocarboxy acid addition 
Salts of 2-hepta decenyl glyoxalidines wherein 
the monocarboxy salt-forming group is derived 
from an acid from the group consisting of 2,4- 
dichlorophenoxyacetic acid, salicylic acid, 2,4- 
dichlorobenzoic acid, 3,5-dinitrobenzoic acid, 4 
chlorobenzoic acid and cinnamic acid. 

GEORGE W. LUWISI. 
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