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Phenols may be added to oleie acid in methanesulfonic 
acid solution to give the corresponding hydroxyphenylste- 
arates in good yield. With phenol not only is the yield lea 
80%) 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-butyleateehol and 2-naphthol. 

I~ ACTmXS involving additions to a double bond in 
the aliphatic chain of fatty  acids have played a 

prominent  role in the research progranl of this labo- 
ratory (1,5). In one of the papers (6) ,  Roe, et a l. 
have described work on the acid catalyzed addition 
of phenols and phenyl  ethers to oleie acid. Al though 
they succeeded in preparing a number of the desired 
derivatives, by-product formation during the reaction 
resulted in low yields and highly colored produets 
which were d i ~ c u l t  to purify.  This paper reports 
the results of  experiments on the addition of phenols 
and phenyl  ethers to oleie acid using polyphosphoric  
acid or preferably methanesulfonic  acid as a catalyst 
and reaction medium. The reaction which takes place is 

H+ 
CHa(CH2')xCI'I = CH (CH2)yCOOH + C6H50, ~- 

CH3(CH2) a - r - (CH2) b COOH 

where x + y  = 14 and a + b  = 15 

A s  noted above, the use of sulfuric  acid as a con- 
densing agent to bring about additions to double 
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bonds f requently gives low yields because of poly- 
merization, sulfonation, oxidation, or other undesired 
reactions. Moreover product color is frequently  p o o r .  
Roe. et al. (6) attempted to obviate this difficulty by 
the use of a catalyst  consisting of a sulfonie acid cat- 
ion-exchange resin. Actual ly  this resulted in increased 
~qeld of desired produet in one ease, and decreased 
yield in tw() eases. To circumvent this difficulty other 
nonoxidizin~ acids were tried, such as hydrochloric,  
l)hosphorie, mixtures of phosphoric and hydrochloric 
acids, polyphosphoric avid and lnethanesulfonic acid. 
Reslflts were not Ulfiforlnly 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 temper'ature, using polyphosphoric acid as 
the catalyst.  A 25% yield of the methyl  ester of the 
addition product was obtained on fractionation of the 
products of the reaction. The isolated methyl  ester 
had a saponification equivalent of 399 (theory,  419).  

For  best results, methanesulfonie  acid must be pres- 
ent in at least a 6-1 molar ratio to oleic acid. Lower 
ratios have in~'ariably led to lower yields. Results are 
summarized in Table I. 

:Experimental 

Startling Materials. Oleie acid ( 9 8 + % )  essentially 
free of polyunsaturated acids and containing not more 
than 1 . 0 ~  saturated apids u'as used. The phenols, 
phenyl ethers, and acids were the best conlmereial 
grades oblainable and were used as received. 

T A B L E  I 

~[ethyl Esters of Substituted Phenylstcariv Aches 
CHa- (CH2) x - C H  (CHe)  yC 0eC tta 

t 
1~ ( x + y =  15) 

R~ 
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~ C H  3 

" ~ ' 0 s  5 
H H 
o 0 

" - ~ C  [CH3),: 

Temperature 
of 

reaction 

Roonl 
Room 

Room 

Room 

Distillate 

% % Sap. 
Yield O H  Equ iv .  

Res idue  

% % Sap.  
Yield OH Equiv .  

71 .6  4 .15  352 
83.3  4 .?3  386  

32 .7  

54.2  

Not distilled 

3 .56  4 2 8  

4 .26  398  
Room 69.0  

]:Loom 39.8  
Steam bath 47.5  

Room 44.9  

Room 54.8  

4 .60  393  

...... 280  

...... 4 0 0  

...... 417  

...... b ...... b 

27.5  

21 .3  31 
22,1  3,6 

25 .9  ...... 
31 .4  ...... 

25 .5  ...... 

275  

T1 eory 

% Sap- 
O H  Equ iv .  

4.'.;5 391 

3 .86  ,140 

4(10 
399 

:/54 
909  

490  

4 ,20  ,105 

405  

419 

1 .4921  

1 .4860  

] .4782  

1 .4812  

1 . 4 9 2 5  

a The formulas shown are intended only to indicate the radical attached and not necessarily the point of attachment. 
b Could not  be determined either colm:imetricall$ or potentiometrically; carbon, r?~ found,  75.4,  theory,  7 5 . 3 ;  hydrogen ,  % found,  11 .0 ,  

theory 10 .9 .  
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Preparation of Methyl Esters of Substit,tcd Phenyl- 
stearic Acids. F or  the preparat ion of the substituted 
phenylstcaric acid esters, a modification of the proce- 
dure used by Roe, Parker,  and Sworn (6) was em- 
ployed. Typical  of these preparations is the one using 
m-cresol as the added phenol. A mixture of 28.2 g 
(0.1 mole) of oleie acid and 43.2 g (0.4 nlole) of m-ere- 
sol was added slowly, with rapid stirring, to a flask 
containing 60 g (0.624 mole) of methauesulfonic acid. 
As only a very  slight exotherm was observed, no ex- 
ternal  cooling was necessary. St i r r ing 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, 
af ter  dry ing  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 stearie acid was esteri- 
fled by adding 40 ml of absolute methanol, 0.8 g of 
p-toluenesulfonie acid, and refluxing the mixture for  
8 hr. Af te r  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 fract ion boiling between 165-205C 
(mostly 199-203C) at 0.08 mm was the main product.  
The weight of the fract ion was 28 g (69% yield).  

In the preparat ion 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 products. 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-butylcatechol. With 
these compounds, yields were two to four  fold those 
previously obtained with sulfuric acid. Moreover, by 
use of methanesulfonic acid catalysis, fi-naphthol and 
nonylphenol have been added to oleic acid. 
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�9 F a t s  a n d  O i l s  
LESQUEROLIC ACID. A NEW HYDROXY ACID PRO~I LESQUERELLA 
SEED OIL. C. R. Smith ,  T. L.  Wilson,  T. K .  ~'[iwa, H. Zobe], 
R. L.  Lohmar ,  a n d  I.  A. Wolff  ( N o r t h e r n  Reg iona l  Research  
Labora to ry ,  Peor ia ,  I l l . ) .  J. Org. Chem. 26, 2903-5 (1961) .  
This  pape r  descr ibes  the  isolat ion and  s t ruc tu ra l  ident i f icat ion 
of  an  unknown  C~o hyd roxy  acid ana logous  to ricinoleic acid 
which ha s  been f o u n d  to be ( + )  14-hydroxy-cis-11-eicosenoic 
acid or for  convenience lesquerolic acid. I t  h a s  been f o u n d  to  
be a m a j o r  cons t i t uen t  in Lesquerella lasiocarpa seed oil ( 40 -  
4 5 % ) .  This  ac id  was sepa ra ted  as i ts  me thy l  ester  u s ing  
coun te reu r ren t  d i s t r ibu t ion .  The  isolated lesquerolic acid was 
identif ied by usiDg well-known techniques  such as iodine value, 
i n f r a r e d  absorp t ion ,  p e r m a n g a n a t e - p e r i o d a t e  oxidat ion,  etc. 

RESEARCH PROGP~ESS IN SOYBEAN UTILIZATION 1959-1960. J .  C. 
Cowan and  W.  C. W i t h a m  ( N o r t h e r n  Reg iona l  Resea rch  Lab-  
oratory,  Peor ia ,  I l l . ) .  Soybean Dig. 22 (2 ) ,  10 16 (1961) .  
This  paper  reviews work done a t  the  N o r t h e r n  L a b o r a t o r y  on 
the  flavor s t ab i l i t y  of  soybean  oil. W o r k  done on the  effect  of 
l inolenic acid and  the  unsaponi f iab les  as  p recursors  fo r  the  
revers ion  flavor is discussed.  Resu l t s  of  work u s i ng  hyd raz ine  
to reduce selectively ]inolenic acid a re  given.  Also a method  
for  de t e rmin ing  the  d imer  con ten t  o f  an  oxidized soybean  oil  
is repor ted.  Amino  acid ana lys i s  of var ious  soybean  prote in  
f rac t ions  ha s  been  unde r t aken .  

A UNIQUE ~ATTY ACID FI~OM LI3cINANTHES DOUGLASII SEED 0IL : 
THE C~ DIENE. M. O. B a g b y ,  C. R. Smith ,  T. K .  Miwa, R. R. 
Lohmar ,  a n d  I.  A.  Wolff  ( N o r t h e r n  Regiona l  Research  Labo- 
r a t o ry ) .  J. Org. Chem. 26, 1261-5 (1961) .  The C._,2 dienoie 
f a t t y  ac id  of  Limnanthes douglasii seed oil ( r ep re sen t ing  10% 
of  the  to ta l  f a t t y  acid)  is shown to be the  previously  un- 
known cis-5-cis-13-docosadlenoic acid. 

SYNTH1~SIS O~ AI~ACHIDONIO ACID. A. I.  Rachl in ,  N. Wasyl iw,  
and  M. W. Goldberg ( H o f f m a n n - L a  Roche Research  Labora-  
tories,  Nut]ey ,  N. J . ) .  J. Org. Chem. 26, 2688 93 (1961) .  A 
m e t h o d  of  syn thes i z ing  a rach idonic  acid f r o m  acetylenic  in ter -  

media te s  is given.  The  d iynes  used  were C1o hydroca rbon  with 
t r iple  bonds  a t  6-1, 9-10 posi t ion and  a Co bromoehloro f rag-  
men t  wi th  t r ip le  bonds  at  2-3, and  6-7 posit ion.  Coupl ing  these  
t w o  f r a g m e n t s  and  s e m i h y d r o g e n a t i n g  the  t e t r ayne  to the  te t ra-  
erie and  ush~g the t e rmina l  chlorine a tom as a lever to intro- 
duce the  20th a tom as  a earboxyl  group gave arachidonie  acid. 
The proper t ies  of  the  methyl  ester  were f o u n d  to be pract ica l ly  
identical  with those of  the na tu ra l ly  occurr ing  acid except for  
the presence of a small  l imount of  con juga t ion  and some tran,~" 
i s o n l e r .  

RHEOLOGICAL METHODS FOR STUDYING THE PHYSICAL PROPER- 
TIES OP I ~ I U L S I F I E R  FILSIS AT TI-IF OIL-WATEIR, INTERFACE IN 
ICE CREAM. ]?. Shern lan  (T.  Wall  & Sons Ltd. ,  London  W, 3, 
E n g l a n d ) .  Food Technol. 15, 394--9 (1961) .  The  viscosi ty 
d a t a  g iven  indicate  t h a t  the  f a t  globules  are  su r rounded  by a 
r igid film, so t ha t  the  flow proper t ies  of  the  emuls ions  resemble 
those  of  suspens ions  of solid spheres  in l iquid media .  The milk 
p ro te ins  are  involved in the  development  of  the  r ig id  layer  a t  
the  oi l-water  in te r face ,  p robab ly  t h rough  l ipoprote in  complex 
fo rmat ion .  The  r ig id  in te r rac ia l  layer,  which m a y  be hydra ted ,  
is of  subs t an t i a l  th ickness  with respect  to the  d imens ions  of 
the  oil globules.  
L I P I D  OXIDATION IN HEAT-STERILIZED BEEV. Mare lynn  W. Zipser,  
a n d  B e t t y  M. W a t t s  (Dept .  of  Food  and  Nut r i t i on ,  F lo r ida  
S ta te  Univers i ty ,  Ta l l ahas see ) .  Food Technol. 15, 445-7 (1 9 6 l ) .  
L ip id  oxida t ion  decreases  as  the  in t e rna l  t e m p e r a t u r e  of  g ro u n d  
beef  round  is increased.  The  produc t ion  of an t iox idan t  act ive 
subs t ances  is responsib le  for  the  oxidat ive  s tabi l i ty .  The  quan-  
t i t y  of  to ta l  lipi&s or p o l y u n s a t u r a t e d  f a t t y  acids  was n o t  
marked ly  changed  by extens ive  hea t  t r e a tmen t .  P i g m e n t  de- 
s t ruc t ion  was progress ive  as hea t  t r e a t m e n t  increased,  b u t  in 
no case was the p i g m e n t  des t royed  completely.  

E P P E C T  OF CIS-TRANS ISOMERIZATION ON THE UREA INCLUSION 

CO~IPOUND-I~OR~IING ABILITY OP A 3IOLECULE; STUDY OF THE 
.MALEATE-FU.MARATE SYSTE3I. J .  Radell ,  J .  W. Connolly, an d  
W. R. Cosgrove ( W r i g h t  Ai r  Deve lopment  Division,  Wr ig h t -  
P a t t e r s o n  Air  Force  Base,  Ohio) .  J. Ors. Ckem. 26, 2960-3 
(1961) .  Several  ma lea te s  and  f u m a r a t e s  were inves t iga t ed  to 


