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Phenols may be added to oleic acid in methanesulfonic
acid solution to give the corresponding hydroxyphenylste-
arates in good yield. With phenol not only is the yield (ca
809%) better than that reported previously using other
reagents but considerably less color is developed also. Sur-
prisingly good yields (35-60%) were obtained with such
complex phenols as p-t-butyleatechol and 2-naphthol.

REACTIONS involving additions to a double bond in
the aliphatic chain of fatty acids have played a
prominent role in the research program of this labo-
ratory (1,5). In one of the papers (6), Roe, et @.
have described work on the acid catalyzed addition
of phenols and phenyl ethers to oleic acid. Although
they succeeded in preparing a number of the desired
derivatives, by-product formation during the reaction
resulted in low yields and highly colored products
which were difficult to purify. This paper reports
the results of experiments on the addition of phenols
and phenyl ethers to oleic acid using polyphosphoric
acid or preferably methanesulfonic acid as a catalyst
and reaction medium. The reaction which takes place is

Chg(CHg),CR = CH (CH,),COOH + CgHyOH .

CHz(CHy)a - CH = (CHp)y COOH

OH

at+b=15

As noted above, the use of sulfuric acid as a con-
densing agent to bring about additions to double

where x+y=14 and
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bonds frequently gives low yields because of poly-
merization, sulfonation, oxidation, or other undesired
reactions. Moreover product eolor is frequently poor.
Roe. et al. (6) attempted to obviate this difficulty by
the use of a catalyst consisting of a sulfonic acid cat-
jon-exchange resin. Actually this resulted in inereased
vield of desired product in one case, and decreased
vield in two cases. To circumvent this difficulty other
nonoxidizing acids were tried, such as hydroehloric,
phosphoric. mixtures of phosphoric and hydrochloric
acids, polyphosphoric acid and methanesulfonic acid.
Results were not uniformly successful. In one experi-
ment with phenol using concentrated hydrochloric acid
as the catalyst, and maintaining the reaction mixture
at steam bath temperature for 6 hr, some evidence of
the formation of a small amount of addition product
was obtained.

It was found that polyphosphoric acid could also
be utilized as a catalyst for some additions. For ex-
ample, phenetole was successfully added to oleie acid
at room temperature, using polyphosphoric acid as
the catalvst. A 23% vield of the methyl ester of the
addition product was obtained on fractionation of the
products of the reaction. The jsolated methyl ester
had a saponification equivalent of 399 (theory, 419).

For best results, methanesulfonic acid must be pres-
ent in at least a 6-1 molar ratio to oleic acid. Liower
ratios have invariably led to lower yields. Results are
summarized in Table L.

Experimental

Starting Materials. Oleic acid (98+%) essentially
tree of polyunsaturated acids and containing not more
than 1.09% saturated acids was used. The phenols,
phenyl ethers, and acids were the best commercial
erades obtainable and were used as received.

TABLE I

Methyl Esters of Substituted Phenylstearie Avids
CHs- (CHa2)x—CH{CH2)yCO2CHx

R (x4+vy=15)
Temperature Distillate Residue ; Theory ll
B 1'ea?:€ion N % Sai’»; % (/f* VV*S“‘I’T % Sap. | N ;;)
‘ Yield OoH Equiv. Yield OH Lquiv. OH Equiv. \
o Room - - o o=
N fotd 71.6 4.15 352 ! 4.35 391}
Room ot distilled 833 4233 386 L e | 14627
o |
Room 32.7 3.36 428 275 L. 375 3.86 440 P e
%
Room 54.2 4.26 398 21.3 31 100 1.20 105 | 1.4860
‘Q"" Room 9.9 460 393 221 56 599 e | e
CHy i
| f
" Room 388 L 380 25.9 ... 354 | el 405 | .
H3 | Steam bath 475 L. 400 314 900 | e 1.4782
|
—@°€2n5 Room 49 L. 417 255 . 490 | ... 419 1.4812
H W
L] ] J
b
—Q(%)e | Room 548 .. O j ...... 1.4925
:The formulas shown are intended only to indicate the radical attached and not necessarily the point of attachment.
Could not be determined either colovimetrically or potentiometrically; carbon, % found, 75.4, theory, 75.3; hydrogen, % found, 11.0,

theory 10.9.
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Preparation of Methyl Esters of Substituted Phenyl-
stearic Acids. For the preparation of the substituted
phenylstearic acid esters, a modification of the proce-
dure used by Roe, Parker, and Swern (6) was em-
ployed. Typical of these preparations is the one using
m-cresol as the added phenol. A mixture of 282 ¢
(0.1 mole) of oleic acid and 43.2 ¢ (0.4 mole) of m-cre-
sol was added slowly, with rapid stirring, to a flask
containing 60 g (0.624 mole) of methaunesulfonic acid.
As only a very slight exotherm was observed, no ex-
ternal cooling was necessary, Stirring of the reaction
mixture was continued for 6 hr. At the conclusion of
this period, the contents of the reaction flask were
poured on to cracked ice. After standing overnight,
the organic layer was extracted with ether and the
ether solution freed of acid by washing with 20%
aqueous sodium sulfate solution. The ether extract,
after drying over anhydrous sodium sulfate, was
evaporatively distilled. The excess of m-cresol in the
residue was removed by reduced pressure distillation.
The resulting crude substituted stearic acid was esteri-
fied by adding 40 ml of absolute methanol, 0.8 g of
p-toluenesulfonic acid, and refluxing the mixture for
8 hr. After washing out the catalyst the ester was
recovered in the usual manner. The crude ester was
vacuum fractionated using a flask equipped with an
alembic head. The fraction boiling between 165-205C
(mostly 199-203C) at 0.08 mm was the main product.
The weight of the fraction was 28 g (69% yield).
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LLESQUEROLIC ACID. A NEW HYDROXY ACID FROM LESQUERELLA
sEED 0IL. C. R. Smith, T. L. Wilson, T. K. Miwa, H. Zobel,
R. L. Lohmar, and I. A, Wolff (Northern Regional Research
Laboratory, Peoria, I1.). J. Org. Chem. 26, 2903-5 (1961).
This paper describes the isolation and structural identification
of an unknown Ce hydroxy acid analogous to ricinoleic acid
which has been found to be (+) 14-hydroxy-cis-11-eicosenoie
acid or for convenience lesquerolie acid. It has been found to
be a major constituent in Lesquerella lasiocarpa seed oil (40—
45%). This acid was separated as its methyl ester using
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This paper reviews work done at the Northern Laboratory on
the flavor stability of soybean oil. Work done on the effect of
linolenic aecid and the unsaponifiables as precursors for the
reversion flavor is discussed. Results of work using hydrazine
to reduce selectively linolenic acid are given. Also a method
for determining the dimer eontent of an oxidized soybean oil
is reported. Amino acid analysis of various soybean protein
fractions has been undertaken.
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In the preparation of the 2-naphthol addition prod-
uct, the excess of naphthol was not removed prior to
esterification.

Results and Discussion

None of the inorganic acids which were tried gave
results comparable to those reported by Roe, et al.
(6) when using sulfuric acid. With polyphosphoric
acid, even when a moderately good yield was obtained,
difficulties were experienced in washing and isolating
the produets. With methanesulfonic acid, however,
much better results were obtained. By the use of this
solvent-catalyst for adding phenol to oleic acid, not
only were good yields of reasonably pure products
obtained, but the product color was so satisfactory
that purification by distillation seemed unnecessary.
Generally satisfactory yields were obtained also with
m-cresol, phenetole, anisole, and t-butyleatechol. With
these compounds, yields were two to four fold those
previously obtained with sulfuric acid. Moreover, by
use of methanesulfonic acid catalysis, S-naphthol and
nonylphenol have been added to oleic acid.
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mediates is given. The diynes used were Cu hydrocarbon with
triple bonds at 6-7, 9-10 position and a Cs bromochloro frag-
ment with triple bonds at 2-3, and 6-7 position. Coupling these
two fragments and semihydrogenating the tetrayne to the tetra-
ene and using the terminal chlorine atom as a lever to intro-
duce the 20th atom as a carboxyl group gave arachidonic acid.
The properties of the methyl ester were found to be praetically
identieal with those of the maturally occurring acid except for
the presence of a small amount of conjugation and some trans
isomer,
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TIES OP EMULSIFIER FILMS AT THE OIL-WATER INTERFACE IN
ICE CREAM. P. Sherman (T. Wall & Sons Ltd., London W.3,
England). Food Technol. 15, 394-9 (1961). The viseosity
data given indicate that the fat globules are surrounded by a
rigid film, so that the flow properties of the emulsions resemble
those of suspensions of solid spheres in liquid media. The milk
proteins are involved in the development of the rigid layer at
the oil-water interface, probably through lipeprotein eomplex
formation. The rigid interfacial layer, which may be hydrated,
is of substantial thickness with respect to the dimensions of
the oil globules.

LIPID OXIDATION IN HEAT-STERILIZED BEEF. Marelynn W. Zipser,
and Betty M. Watts (Dept. of Food and Nutrition, Florida
State University, Tallahassee). Food Technol. 15, 445-7 (1961).
Lipid oxidation decreases as the internal temperature of ground
beef round is increased. The production of antioxidant active
substances is responsible for the oxidative stability. The quan-
tity of total lipids or polyunsaturated fatty acids was not
markedly changed by extensive heat treatment. Pigment de-
struction was progressive as heat treatment increased, but in
no case was the pigment destroyed eompletely.

EFFECT OF CIS-TRANS ISOMERIZATION ON THE TUREA INCLUSION
COMPOUND-FORMING ABILITY OF A MOLECULE; STUDY OF THE
MALEATE-FUMARATE SYSTEM. J. Radell, J. W. Connolly, and
W. R. Cosgrove (Wright Air Development Division, Wright-
Patterson Air Force Base, Ohio). J. Org. Chem. 26, 2960-3
(1961). Several maleates and fumarates were investigated to



