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1. 

This invention relates to the stabilization of 
Organic compounds which tend to deteriorate in 
storage or in use due to oxidation reactions. 
Warious organic compounds are unstable in 

storage or during treatment and form undesirable 
gums, undergo discoloration, form sludges or 
otherwise deteriorate due to oxidation, poly 
merization or other undesired reactions. In 
cluded among the organic compounds Which 
undergo Such deterioration are gasoline, Diesel 
oil, mineral oil, transformer oil, lubricating oil, 
fuel oil, drying oil, greases, edible fats and oils, 
acetylenes and particularly vinyl acetylene, 
butadiene, isoprene, styrene and other vinyl 
aromatics, Various unsaturated alcohols, acids, 
esters, ethers, ketOnes, etc. 
This invention is particularly applicable to 

the Stabilization of unsaturated gasoline and 
still more particularly cracked and polymer gaso 
line. In Storage or during treatment these un 
Saturated gasolines tend to form undesirable 
gums. The invention is also applicable to the 
treatment of aviation gasolines which tend to 
undergo deterioration due to the addition of 
tetraethyl lead fluid or due to other components : 
in the gasoline. 
The invention is also particularly applicable 

to the stabilization of edible fats and oils which 
generally are of animal or vegetable origin and 
which tend to become rancid, especially during 
long periods of storage prior to use. Typical 
representatives of these edible fats and oils in 
clude linseed oil, menhaden oil, cod liver oil, 
castor oil, SOya bean oil, rapeseed oil, coconut oil, 
olive oil, palm oil, corn oil, sesame oil, peanut 
oil, baba.SSu oil, butter, fat, lard, beef tallow, etc. 
It is understood that other oils and fats may be 
treated within the scope of the present invention, 
including oils and fats which previously have 
been subjected to various treatments, such as 
Egwing with air, heat treatment, hydrogenation, 
etc. 

In another embodiment the present invention 
is particularly applicable to the treatment of 
crops by dusting or spraying in order to preserve 
food accessory factors such as carotene, vitamins, 
various fatty acids, alcohols, etc. 

In one embodiment the present invention re 
lates to a method of stabilizing an Organic mate 
rial Subject to oxidative deterioration which 
comprises adding thereto an inhibitor comprising 
a 2,6-dialkyl-alkoxyphenol. 
In a Specific embodiment the present invention 

relates to the stabilization of motor fuel normally 
tending to deteriorate in storage which comprises 
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airy-butyl-4-ethoxyphenol, 

2 
adding thereto from about 0.001% to about 0.5% 
by weight of 2,6-dimethyl-4-methoxyphenol. 

In another specific embodiment the present 
invention relates to a method of stabilizing edible 
fats and oils normally subject to oxidative dete 
rioration which comprises adding thereto from 
about 0.00% to about 0.5% by Weight of 
2-methyl-6-tertiary-butyl-4-methoxyphenol. 

In another specific embodiment the present 
invention relates to an organic material subject 
to . Oxidative deterioration containing, as an 
inhibitor for Such deterioration, a 2,6-dialkyl-4- 
alkoxyphenol. 
In still another embodiment the present inven 

tion relates to a novel composition of matter 
CO2 prising a 2,6 - dialkyl - alkoxyphenol and 
particularly 2,6-dimethyl- 4 - methoxyphenol, 
2-methyl-6-tertiary-butyl-4-methoxyphenol and 
2-methyl-6-secondary-butyl-4-methoxyphenol. 
The 2,6-dialkyl-alkoxyphenols require special 

methods of preparation and cannot be prepared, 
for example, by the alkylation of an alkoxyphenol 
or of a 2-alkyl-4-alkoxyphenol by an olefin or 
alcohol as this results in the formation of a 
2,5-dialkyl-4-alkoxyphenol. 
The 2,6-dialkyl-4-alkoxyphenols of the present 

invention may be represented by the following 
general formula: 

(H 

ÓR 
where R, R.' and R' comprise alkyl radicals. 
The preferred inhibitors of the present inven 

tion comprise those in which R is an alkyl radical 
of not more than 4 carbon atoms, R.' is a branched 
chain alkyl radical of from 3 to 10 carbon atoms, 
and R'' is an alkyl radical of not more than about 
4 carbon atoms. Preferred inhibitors include 
2 - Enethyl - 6 - isopropyl - 4 - methoxyphenol, 
2-methyl-6-isopropyl-4-ethoxyphenol, 2-methyl 
6-tertiary-butyl - 4 - methoxyphenol, 2-methyl 
6-secondary-butyl-4-methoxyphenol, 2-methyl 
6-tertiary-amyl - 4 - methoxyphenol, 2-methyl 
6-tertiary-hexyl-4-methoxyphenol, 2-methyl-6- 
tertiary - heptyl-4-methoxyphenol, 2-methyl-6- 
tertiary-octyl-4-methoxyphenol, 2-methyl-6-ter 
tiary-butyl-4-ethoxyphenol, 2-methyl-6-second 

2-methyl-6-tertiary- . 
amyl-4-ethoxyphenol, 2-methyl-6-tertiary-amyl 
4-ethoxyphenol, 2-methyl - 6 - tertiary-hexyl-4- 
ethoxyphenol, 2-methyl-6-tertiary-butyl-4-pro 
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poxyphenol, 2-methyl-6-tertiary-amyl- 4 - pro- 125° to about 200° C. or more, preferably at a 
poxyphenol, 2-methyl-6-tertiary-butyl-4-butoxy- substantial superatmospheric pressure which 
phenol, 2-methyl-6-tertiary-amyl-4-butoxyphe- generally will range from 100 pounds to 1000 
nol, 2-ethyl-6-tertiary - butyl-4-methoxyphenol, pounds or more per square inch. 
2-ethyl-6-tertiary amyl - 4 - methoxyphenol, 5. The inhibitor of the present invention is gener 
2-ethyl- 6 - tertiary-heptyl - 4 - methoxyphenol, ally added to organic materials in an amount of 
2-propyl - 6 - tertiary-butyl - 4 - methoxyphenol, less than 1% by weight and preferably Within 
2-propyl - 6 - tertiary-amyl - 4 - methoxyphenol, the range of from about 0.001% to about 0.5%. 
2-butyl-6-tertiary-butyl-4-methoxyphenol, etc. When used in gasoline, it is understood that the 
Other satisfactory but not necessarily equivalent 10 inhibitor may be used in conjunction with vari 
compounds include 2,6-dimethyl-4-methoxyphe- ous dyes, inhibitor activators, metal deactivators, 
nol, 2,6-dimethyl-4-ethoxyphenol, 2,6-dimethyl antiknock agents such as tetraethyl lead, etc. 
4-propoxyphenol, 2,6-diethyl-4-methoxyphenol, When used in edible fats and oils, it is under 
2,6-diethyl-4-ethoxyphenol, 2,6 - diethyl-4-pro- stood that the inhibitor may be used in conjunc 
poxyphenol, 2,6-dipropyl-4-methoxyphenol, 2,6- 15 tion with a synergist, such as phosphoric acid, 
dipropyl - 4 - ethoxyphenol, 2,6-dipropyl-4-pro- aScorbic acid, etc. . 
poxyphenol, 2,6-dibutyl-4-methoxyphenol, 2,6- The following examples are introduced to illus 
dibutyl-4-ethoxyphenol, 2,6-dibutyl-4-propoxy- trate further the novelty and utility of the present 
phenol, 2-methyl- 6 - ethyl - 4 - methoxyphenol, invention but not with the intention of unduly 
2-methyl-6-ethyl-4-ethoxyphenol, 2-methyl-6- 20 limiting the same. 
ethyl - 4 - propoxyphenol, 2-methyl - 6 - ethyl-4- 
butoxyphenol, 2-methyl-6-propyl-4-methoxyphe- Eacample I 
noi, 2 - methyl - 6 - propyl - 4 - ethoxyphenol, 2,6-dimethyl-4-methoxyphenol was prepared 
2-methyl-6-propyl-4-propoxyphenol, 2 propyl-5- by reacting 4-methoxyphenol with E. 
E"EE" debate a contemperature. Sye 
nol, etc. As totailey, E.e; E. 
While the 2,6-dialkyl-4-alkoxyphenols may be The reaction occurred readily at room tempera 

prepared in any suitable manner, special methods so ture and the product was st with E. Spreparation age required because they cannot ' to remove unreacted methoxyphenol. There 
be manufactured by usual methods of prepara- Sultant product was then distilled to remove 
tion as hereinbefore set forth. A preferred excess diethylamine and finally was recovered by 
method of manufacturing these compounds is extraction in acid to separate the desired product 
by the use of the Mannich reaction. For exam- from by-products of the reaction. The product Ele. When 2,6-dimethyl-4-methoxyphenol is ” was washed and thenhydrogenated in a pentane 
desired, it may be prepared by the reaction of Solvent with 10-20 Wei -- ght percent of nickel cata 
4-methoxyphenol with formaldehyde and a suit- lyst, 1000 pounds per square inch of hydrogen 
ple dialkyl amine such as dinnethyl amine, at a temperature of 150c. for a prio of 

diethyl amine, dipropyl amine, etc. In some 6 hours. 
E. ing Inay be employed instead of the 0.02% by Weight of the 2,6-dimethyl-4-meth 
ialkyl amine but usually improved results are Oxyphenol, prepared in the above manner, was 

obtained with the dialkyl amine. In this par- added to a Pennsylvania, cracked gasoline having 
ticular preparation, it is desired to introduce two a blank induction period of 90 minutes and this 
methyl groups in the aromatic ring and, there- Served to increase the induction peri y r th 
fore, at least 2 mols of formaldehyde are employed 45 to 395 minutes. c period thereof 
permol of 4-alkoxyphenol. In general, it is also 0.02% by weight of the 2,6-dimethyl-4-meth 
desirable to use an excess of dialkyl amine and Oxyphenol was added to a lard having a normal 

is generally, Will be over 2 mols per mol of the stability period of 34 housand seved 
alkoxy phenol. When the dialkyl amine com- CreaSe the stability period th t 
prises diethyl amine, the resultant product will 50 y p ereof to 18.75 hours. 
be a diethyl-aminomethyl derivative. When an Eacample II 
ethyl group or diethyl groups are desired, acet aldehyde will be used in place of formaldehyde. 2-methyl-6-tertiary-butyl - 4 - methoxyphenol 
Similarly, When propyl or dipropyl groups ar was prepared in substantially the same manner desired, propalelGEE, E. "P" is as described in Exampler except that 3 tertiary 
When 2-methyl-6-tertiarybutyl- 4-methoxy- butyl-4-methoxyphenol was utilized in place of 

phenol is desired, this is readily prepared b 4-methoxyphenol as the primary reactant. 
Starting with 2-tertiary-butane, 0.02% by weight of the 2-methyl-6-tertiary 
and reacting the same with formaldehyde in the butyl-4-methoxyphenol, prepared in the above 
presence of a suitable dialkylaminer this 60 anne Wis added to another sample of the 
instance, at least One mol of formaldehyde per Pennsylvania cracked gasoline and served to in 
EEEsteguidThe tertiary State the induction period thereof to 380 min butyl-4-methoxyphenol is readily prepared by 
the alkylation of 4-methoxyphenol with tertiary When 0.02% by weight of the 2-methyl-6- 
butyl alcohol in th 65 tertiary-butyl-4-methoxyphenol was added to E"ES" the Spei:"Yin" is 
With tertiary butyl alcohol at a temperature of bility period of 3% hOurS, it served to increase 
T5-80 C. in the presence of a catalyst comprising the Stability period thereof to 35 hours. 
85% phosphoric acid. Eacample III 
The dialkyl amine derivative of 4-alkoxyphenol 0 

is hydrogenated to form the desired 2,6-dialkyl- . 
4-alkoxyphenol. The hydrogenation may be 

2 - inethyl-6- Secondary - butyl-4- methoxy 
phenol was prepared in substantially the same 
manner as described in the preceding examples. effected in any suitable manner, a preferred In this instance, 3 secondary buyi-methoxy 

method being in the presence of hydrogen and 75 phenol was utilized as one of the primary re 
a nickel catalyst at a temperature of from about actants. 
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0.02% by weight of the 2-methyl-6-secondary 
butyl-4-methoxyphenol was added to another 
Sample of the cracked gasoline and Served to 
increase the induction period thereof to 350 
minutes. 
0.02% by weight of the 2-methyl-6-secondary 

butyl-4-methoxyphenol, when added to another 
Saimple of the lard, increased the stability period 
thereof to 24 hours. 

claim as my invention: 
1. A method of Stabilizing an Organic material 

Subject to oxidative deterioration which con 
prises adding thereto an inhibitor coinprising a 
2,6-dialkyl-alkoxyphenol in which one of the 
alkyl groups is a branched chain alkyl radical 
Of from about 3 to about 10 carbon atoms, the 
Other alkyl group contains not more than about 
4 carbon atoms, and the alkoxy group contains 
not more than about 4 carbon atons. 

2. A method of stabilizing motor fuel Subject 
to oxidative deterioration which comprises add 
ing thereto a 2,6-dialkyl-4-alkoxyphenol in which 
One of the alkyl groups is a branched chain alkyl 
radical of from about 3 to about 10 carbon atoms, 
the other alkyl group contains not more than 
about 4 carbon atoms, and the alkoxy group con 
tains not more than about 4 carbon atoms. 

3. A method of Stabilizing edible fats and oils 
Subject to Oxidative deterioration which con 
prises adding thereto an inhibitor comprising a 
2,6-dialkyl-4-alkoxyphenol in which one of the 
alkyl groups is a branched chain alkyl radical 
of from about 3 to about 10 carbon atoms, the 
Other alkyl group contains not more than about 
4 carbon atoms, and the alkoxy group contains 
not more than about 4 carbon atoms. 

4. A method of stabilizing lard Subject to oxi 
dative deterioration which comprises adding 
thereto from about 0.00% to about 0.5% by 
weight of 2-methyl-6-tertiary-butyl-4-methoxy 
phenol. 

5. Organic material subject to oxidative de 
terioration containing, as an inhibitor for said 
deterioration, a 2,6-dialkyl-alkoxyphenol in which 
One of the alkyl groups is a branched chain alkyl 
radical of from about 3 to about 10 carbon atoms, 
the other alkyl group contains not more than 
about 4 Carbon atoms, and the alkoxy group 
COntains not more than about 4 carbon atoms. 
deterioration containing not more than 1% by 

6. Edible fats and oils subject to oxidative 
weight of a 2,6-dialkyl-4-alkoxyphenol in which 
one of the alkyl groups is a branched chain alkyl 
radical of from about 3 to about 10 Carbon atOS, 
the other alkyl group contains not more than 
about 4 carbon atoms, and the alkoxy group con 
tains not more than about 4 carbon atoms. 

7. Lard. Subject to oxidative deterioration. COIl 
taining from about 0.001% to about 0.5% by 
weight of 2-methyl-6-tertiary-butyl-4-methoxy 
phenol. 

8. Motor fuel Subject to oxidative deteriora 
tion containing not more than about 1% by 
Weight of a 2,6-dialkyl-4-alkoxyphenol in which 
One of the alkyl groups is a branched chain alkyl 
radical of from about 3 to about 10 carbon atoms, 
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6 
the other alkyl group contains not more than 
about 4 carbon atoms, and the alkoxy group 
Contains not more than about 4 carbon atons. 

9. A method of stabilizing motor fuel Subject 
to oxidative deterioration which comprises add 
ing thereto from about 0.001% to about 0.5% 
by weight of 2-methyl-6-tertiary-butyl-4-meth 
Oxyphenol. 

0. Gasoline subject to Oxidative deterioration 
containing fron about 0.001% to about 0.5% by 
Weight of 2-methyl-6-tertiary-butyl-4-methoxy 
pheno. 
1. Organic material Subject to oxidative de 

teriCration containing, as an inhibitor for said 
deterioration, a 2 - alkyl-6- tertiary - butyl - 4 
ethoxyphenol, Said alkyl group containing not 
In Ore than about 4 carbon atoms. . 

12. Edible fats and oils subject to oxidative 
deterioration containing no more than 1% by 
Weight of 2-methyl-6- tertiary-butyl-4- ethoxy 
phenol. 

13. Organic material Subject to oxidative de 
terioration Containing, as an inhibitor for Said 
deterioration, a 2 - alkyl - 6 - tertiary - amyl-4- 
ethoxyphenol, said alkyl group containing not 
more than about 4 carbon atoms. 

14. Edible fats and oils subject to oxidative 
deterioration containing no more than 1% by 
Weight of 2-inethyl-6-tertiary-anyl-4-methoxy 
phenol. 

15. Organic material Subject to oxidative de 
terioration containing, as an inhibitor for said 
deterioration, a 2 - alkyl - 6 - tertiary - Octyl - 4 
alkoxyphenol, said alkyl group containing not 
more than about 4 carbon atons. 

16. Edible fats and oils subject to Oxidative 
deterioration containing no more than 1% by 
weight of 2-methyl-6-tertiary-octyl-4-methoxy 
phenol. 

17. Organic material Subject to oxidative de 
terioration containing, as an inhibitor for Said 
deterioration, a 2,6-di-tertiary-alkyl-4-alkOXy 
phenol, one of Said alkyl groups containing from 
about 3 to about 10 carbon atoms, the other 
alkyl group containing not more than about 
4 carbon atoms, and the alkoxy group contain 
ing not more than about 4 carbon atoms. 

18. Edible fats and oils Subject to OXidative de 
terioration containing, as an inhibitor for Said de 
terioration, a 2,6-di-tertiary-butyl-4-methoxy 
phenol. 
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