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The present invention relates to the process of 
producing peroxidic compounds and particularly 
to the production of such compounds from fatty 
materials which are solid and of the consistency 

nocarpic acids, are many times more germicidal 
than the peroxidic compounds of the total acids 
of coconut oil. Benzoyl-peroxide is absolutely 
inert from the germicidal standpoint. For this 

with our present invention are more Suitable. 
for use in cosmetics and medicinal applications. 
The active oxygen of these compounds is many 
hundred times more powerful than the Oxygen 

of butter at ordinary temperatures, with melt- 5 of inorganic peroxidic compounds, as well as or 
ing point from 28 C. up. ganic peroxidic compounds which are insoluble 
Among such materials having the consistency in water, like benzoyl peroxide. From the stand 

of butter may be mentioned beef and mutton point of phenol potency based on the Oxygen con 
tallows, lard and any stearines, vegetable or ani- tent in dilution, they range from several hundred 
mal, chaulmoogra, hydnocarpic oils, or hydro- 10 to 1500 times more powerful than carbolic acid. 
genated oils containing acids having more than They promote the growth bf enzymes, although 
10 carbon atoms. . they are deadly to pathogenic bacteria. 
Compounds produced from buttery, fatty ma- It is a well known fact that mixed peroxidic 

terials seem to possess advantages in the indus- compounds are generally unstable. Hydrogen 
trial arts and from the standpoint of economy 15 peroxide when mixed with other oxidizing mate 
they can be produced with relative ease and rials depreciates very rapidly. Permanganate of 
cheapness in contrast with similar materials potash when brought in contact with hydrogen 
made from predominantly unsaturated fatty ma- peroxide not only instantly decomposes hydrogen 
terials that are normally liquid at ordinary tem- peroxide, but in the process destroys itself. This 
peratures. 20 fact has been made use of in the analysis of hy 
The peroxidic compounds of the buttery ma- drogen peroxide by permanganate of potash. 

terials, when not associated with peroxides of In a prior patent of Kokatnur and Stoddard, 
acids lower than 10 carbon atoms, have many No. 1718,609, mixed peroxidic compounds of the 
advantages Over those produced in prior art from total fatty acids of coconut oil were first de 
COConut oil. scribed. Known methods of producing the per 
They are extremely stable and approach in oxidic compounds in general are by means of 

stability benzoyl-peroxide which is recognized as either (1) acid anhydrides, or (2) acid chlorides. 
8 standard of stability. Both these methods are in substance very old. 
They are almost substantially non-oxidizing The main novelty in our present process con 

in comparison with peroxidic compounds known 30 sists in the adjustment of conditions, the order 
heretofore. In this connection it should be re- of steps and the concentration primarily of the 
membered that while inorganic peroxidic com- alkali used. Prior patents of Kokatnur disclose 
pounds act both as reducing and oxidizing agents, that the mixed peroxidic compounds of the total 
the organic peroxidic compounds known in prior fatty acids of coconut oil, contrary to the com 
art have been Substantially Oxidizing agents 35 mon belief, are relatively stable. They also dis 
only. The peroxidic compounds of the buttery close that the yield of such peroxidic compounds 
materials are low in oxidizing power compared is almost quantitative when the alkali concen 
with the Organic peroxides known heretofore. tration is adjusted to a given degree. 
Not only are these compounds low in oxidizing We have now found that coconut oil peroxides, 

power, but they definitely act as inhibitors of ox- 40 although relatively stable, are not stable enough 
idation. Thus they can be used in inhibiting from a commercial standpoint and this may be 
rancidity, in the prevention of gum-formation in one reason why they have not found practical 
petroleum oils and of aging phenomena. use. Further, contrary to the disclosure in these 
From the bacteriological standpoint they are prior patents, the yield of peroxidic compounds 

many times more deadly than peroxific com- 45 of buttery materials is very small, if the method 
pounds of coconut oil and peroxidic compounds of these patents is followed. Experimental Work 
made from phthalic, malic, fumaric, camphoric has indicated that low yields of peroxidic con 
and succinic acids. Thus, peroxidic compounds pounds of buttery materials are due to the inclu 
made from stearic acid or from the total acids sion of the acid chloride by a crust of the newly 
of cocoa butter or from the chaulmoogric or hyd- 50 formed solid peroxidic compound. It would be 

somewhat like the deposit on a surface by a 
solid substance dissolved in a volatile solvent, 
during evaporation of the solvent. To under 
stand the difficulty one may visualize a globule 

reason peroxidic compounds made in accordance 55 of an acid chloride (liquid at ordinary tempera 



2 
tures) in reaction at the surface with an ino's 
ganic peroxide. The newly formed peroxidic nas 
terial becomes a solid, shell with a liquid core 
of acid chloride. There is lack of fininute sub-die 
yision at contact. - 

Whether this theory is true or not, the fact 
remains that the yields of peroxidic cormourns 
groin outtery materials are very oV7, that is, O. 
the order of 25% to 40%. 
that, prior methods of producing these compounds 

And We have foul Ed 
O 

have to be radically modified if better yields Sre 
to be obtained. For this purpose we have found 
it extremely advantageous either to use a Solyet 
for acid chloride and hydrogen peroxide, OR to 
decrease the particle size of the gloose of the 
acid chloride by dissolving in an inert Solvent, 
so that a hornogeneous precipitate, not encrusted 
gooules, is produced. m 
We have found that water-soluble alcohols, ke 

tones and ethers are satisfactory as Eneutral One 
dia. As neutra Inedia, for reducing the size of 
the acid chloride globule, we have found low-boil 
ing hydrocarbons both of the aliphatic and the 
arolinatic type, are best suited. We prefer to 
use in this connection an aromatic hydrocaricon 
such as benzene as it seems to combine Golecul 
larly with the newly formed peroxidic compounds 
as benzene of crystallization. m 
The process of this invention satisfactoril 

produces either pure or mixed peroxidic Com 
polids. 
The peroxidic compounds above discussed ca: 

be prepared from the total fatty acids of naturai 
fats with outter-like consistency. These fatty 
acids are often available on the market an are 
generally prepared by the ordinary Saponificer. 
tion process or by the Twitchell process. We, 
however, prefer to use fatty acids prepared from 
non-aqueous saponification or Splitting BS dis 
closed in U. S. P. 1913,454 of July 7, i93. We 
have found that the fatty acids produced by 
his method yield more stable and purer peroxid 
ic compounds than those prepared fron ordinary 
fatty acids available on the market or from those 
prepared by the ordinary saponification or 
Twitchell splitting method. 

In trying to account for this strange difference, 
We have corne to the conclusion that in the ordi 
nary method of saponification or Splitting by 
watery solutions, certain changes in fatty acids 
occur. What the nature of such changes is, We 
have so far not been able to determine. We are 
inclined to believe that during the long boiling 
operation in the presence of water possibly cer 
tain hydroxylation reactions take place. Wheth 
er this is so or not, the fact remains that the 
peroxidic compounds produced from acids which 
in turn are produced by non-aqueous Saponifica 
tion, are relatively more stable and purer thani 
similar compounds produced from acids pro 
duced by the older methods. 
The preferred method of the embodiment of 

our invention is described below. But it should 
he understood that such appropriate changes as 
may be obvious to one skilled in the art, may be 
made without departing from the Spirit of the 
invention as disclosed herein. 

Ecample 
In a suitable vessel fitted with agitator, 30-35 

2,801, 24 
after as cocoa, butter chloride). With an average 
molecular Weight of around 300, and 10 to 5 
parts toy volume of 8, 10% solution of castic Sofia, 
are sided sinuitaneously in substantially equal 
anoats gradually and piece-meal. During his 
addition the agitation is continued WigOFOsly, 
talking care that the temperature does not ex 
ceed 35 C, to 40 C, the Eddition of the cocoa 

t&eir choice and the caustic. Soda, Solutions is 
so dised as to occupy about one hour. By 
this additioSa S, critical axalignity is raintained 
in the soition throughout the experia aent. After 
abola, One-half hour the agitation Eray the dis 
contigned if sound desiraole. The end of the 

5 reaction is determined by the color and the State 
of the Stadivision of the reaction nass. Fine 
color is ge:Cerally slightly boWinish white aid the 
original Eicult thickens Raifornly Without say 
ultraps. At he end of the reaction the reaction 
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rass or nother liquor is filtered and Washed. With 
cold water, temperature between 10 and 8 C. 
containing a to 2% of acetone. The Washing is 
cointinued until the W8sh liquor shows no trace 
of acid chloride or of free hydroger perOside. 
The wet pulvertilent, and White crystalline nates 
sial is dried at a temperature not to exceed 3 
until it is free from Water or acetOne. The purie 
ty of the material is about 75% and the yield is 

out 80% of the theoretical. This laterial lay 
be recrystallized from solvents like petiolelan 
(ether, benzene or acetone, etc. to produce a nate 
rial of 99% purity. . If the solution during re 
crystallization is found to be acidic it should be 
Yneutralized and the Solvent separated and dried 
before recrystallizating the peroxide product. To 
avoid losses of acetone a closed vessel with a dis 
tilling as well as a refu attachment should be 
Alsed. 

Ecample II w 

In an apparatus similar to that used in Ex 
ample , 30 to 40 parts by Volume of hydrogen 
peroxide, strength 28% to 30% by weight, and 
200 parts by volume of commercial benzene are 
added. It should be noted that the hydrogen 
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parts by volume of 28 to 30% hydrogen peroxide, 
and 100 parts by volume of acetone are added. 
To this mixture of hydrogen peroxide and ace 
tone 100 parts by volume of the acid chloride of 

peroxide is not soluable in benzene and oeing 
heavier stays at the botton. To this, after the 
agitation is started, 126 parts of 10% sodin 
hydroxide solution and iO0 parts by volume of 
cocoa, butter ciloride are added slowly and since 
taneously, Exeeping the alkali solution, however, 
in slight excess throughout the addition period. 

IDuring the addition the temperature should 
not be allowed to go substantially above 10 (C. 
and the tine of addition and operation should 
be approximately an hour. During the operation 
the benzene dissolves the cocoa, butter chloride 
instantly and this solution comes in contact with 
the dispersing hydrogen peroxide and the added 
caustic soda, Solution. The reaction seems to be 
instantaneous and the peroxide separates in a 
crystalline mass forming with benzene what ap 
pears to be a combination as benzene of crys 
tallization and appearing as a homogenous vis 
cous crystalline slurry. 

During the operation the alkali should be added 
unifornly in excess. The agitation may a 
stopped after about one-half hour. At the end 
Of the reaction the excess of alkali is neutralized 
by dilute hydrochioric acid and the excess of 
benzene distilled under vacuum at a temperature 
not to exceed 40. When most of the benzene is 
substantially removed, the reaction slurry is fai 
tered and washed with water containing about 
4% hydrogen peroxide. Without this small 

the total acids of cocoa butter (designated here- 75 amount of hydrogen peroxide in the water, the 
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washing and filtration becomes well nigh-im 
possible. After the washing is completed the 
filter cake is dried as mentioned in Example I. 
The purity of this material is between 85% and 
90%. The yield is between 85% and 88% of 
the theoretical. 
The term, inert diluent, as used herein, is in 

tended to include solvents which are not acted upon by hydrogen peroxide or by the acid chlo 
ride. For example, the various ethers, alcohols, 
ketones or hydrocarbons and their derivatives 
are suitable to carry out the invention. These 
may be solvents of one or both of the reacting 
components, namely hydrogen peroxide and acid 
chloride. Although alcohols react with acid 
chlorides to produce esters, in the presence of 
hydrogen or other peroxides, they do not so 
react. Thus alcohols are inert in these reactions. 
The expressions, integral mixing or fine divi 

sion or dispersion as used herein are meant to 
signify mixing of two immiscible materials in a 
very thorough intimate manner either by the 
use of a solvent, a diluent, or by merely a 
mechanical action. 
We claim: 
i. The process of producing peroxidic com 

pounds of fatty acids from natural fats of butter 
like consistency containing acids of more than 
10 carbon atoms only, comprising reacting the 
acid chlorides of the said fatty acids with hydro 
gen peroxide of about 30% strength, the react 
ing materials being in a finely divided condition, 
and neutralizing the chlorine acids as fast as 
they are produced during the reaction and at a 
temperature below about 50° C. while maintain 
ing a predetermined slight alkalinity. 

2. The process of producing peroxidic com 
pounds of fatty acids from natural fats of butter 
like consistency containing acids of more than 
10 carbon atoms only, comprising reacting the 
acid chlorides of the said fatty acids with hy 
drogen peroxide of about 30% strength in the 
presence of an inert solvent of said acid chlo 
rides, and neutralizing the chlorine acids as fast 
as they are produced during the reaction by the 
progressive addition of alkaline solution whose 
concentration slightly exceeds that necessary to 
completely neutralize the chlorine of the acid 
chloride during the reaction and at a tempera 
ture below about 50 C, 

O 
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3. The process of producing peroxidic come 

pounds of fatty acids from natural fats of butter 
like consistency containing acids of more than 
10 carbon atoms only, which comprises adding 
progressively and simultaneously the acid chlo 
rides of the said fatty acids and an alkaline 
peroxide Solution in an inert solvent of said acid 
chlorides with agitation, the said chlorides and . 
alkaline solution being added in proportions so 
as to keep the reaction mass slightly alkaline 
throughout the process and at a temperature not 
to exceed about 50° C. 

4. The process of producing peroxidic com 
pounds of mixed fatty acids derived from cocoa 
butter which comprises reacting the acid chlo 
rides of the said fatty acids with hydrogen per 
oxide of about 30% strength, the reacting ma 
terials being in a finely divided condition, and 
neutralizing the chlorine acids as fast as they 
are produced during the reaction and at a tem 
perature below about 50 C. while maintaining 
a predetermined slight alkalinity. 
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5. The process of producing peroxidic corn 
pounds of mixed fatty acids derived from cocoa 
butter which comprises reacting the acid chlo 
rides of the said fatty acids with hydrogen per 
Oxide of about 30% strength in the presence of 
an inert solvent which has a solvent action on 
at least said acid chlorides, and neutralizing the 
chlorine cids as fast as they are produced dur 
ing the reaction and at a temperature below 
about 50 C., while maintaining a predetermined 
slight alkalinity. 

6. The process of producing peroxidic com 
pounds of mixed fatty acids derived from cocoa 
butter which comprises reacting the acid chlo 
rides of the said fatty acids with hydrogen per 
Oxide of about 30% strength in the presence of 
an inert Solvent of said acid chlorides, and neu 
tralizing the chlorine acids as fast as they are 
produced during the reaction by the progressive 
addition of alkaline solution whose concentration 
exceeds that necessary to completely neutralize 
the chlorine of the acid chloride during the re 
action and at a temperature below about 50° C. 
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