
MARCH 1959 ANDREWS ET AL.: REPORT OF THE UNIFORM METHODS COMMITTEE 115 

3) 

acids under specified conditions. With the .approval 
of the committee, certain additions have been made to 
the apparatus specifications, and a requirement is 
made that color be determined by the A.O.C.S. Tenta- 
tive Method Ka 3-58, using 1953 Gardner Color Stand- 
ards. This instruction is of a temporary nature until 
the committee can determine and advise their pre- 
ferred method for color measurement. All develop- 
ment work on this method was performed by use of 
the Gardner Color Standards. 

The Uniform Methods Committee approves and 
recommends adoption of this method as "Tenta t ive ."  
Adopted. 
Titer Test, L 6a-55 

Action upon a proposed revision of this method was 
deferred until the annum meeting next spring in 
order to permit more time for incorporation into it 
of certain items of apparatus which are dependent 
upon the adoption of the proposed revision of Ce 
12-41, as recommended above. This deferment will 

not delay the issue of this method in printed form 
so it will be included with the 1949 revisions. 

The  S t a t i s t i c a l  Commit tee ,  W .  E.  L ink ,  cha i rman ,  
has  been ac t ive  in  c a r r y i n g  out  the  reques t s  made  of i t  
b y  the  U n i f o r m  Methods  Commi t t ee  fo l lowing  the  l as t  
a n n u a l  meet ing .  B y  the  end of th is  y e a r  we hope to 
have  a s t a n d a r d  me thod  for  e v a l u a t i n g  the  p rec i s ion  
of a n y  a n a l y t i c a l  method ,  a n d  a s t a n d a r d  f o r m a t  fo r  
exp res s ing  it. A n u m b e r  of commit tees  have  s u b m i t t e d  
such da ta ,  b u t  t he i r  a d d i t i o n  to the  a p p r o p r i a t e  meth-  
ods is be ing  d e l a y e d  t e m p o r a r i l y  in  o r d e r  to  b r i n g  
t hem w i t h i n  the  des i r ed  u n i f o r m i t y  of express ion.  
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I 
N CONNECTION wi th  o the r  work  in  p rog res s  a t  th i s  

l a b o r a t o r y ,  an  a n a l y t i c a l  p r o c e d u r e  for  the  de te r -  
m i n a t i o n  of r i c i ne l a id i e  ac id  (trans-12-hydroxy- 

9-octadecenoie  ac id)  a n d  i ts  m e t h y l  es ter  in  e la id in i -  
za t ion  m i x t u r e s  was r equ i r ed ,  and ,  fo r  this ,  a u t h e n t i c  
samples  of these p u r e  compounds  were  necessary .  
I n f r a r e d  a b s o r p t i o n  p r o c e d u r e s  fo r  the  de t e rmina -  
t ion  of trans i somers  (8, 18, 20) have  p r o v e d  sat is-  
f a c t o r y  fo r  e la id ie  ac id  a n d  m e t h y l  e la ida te ,  b u t  
cha rac t e r i s t i c s  of the  s p e c t r a  of r i c i ne l a id i e  ac id  and  
m e t h y l  r i c i n e l a i d a t e  necess i t a t ed  modi f ica t ions  of the  
equat ions .  

The  p u r p o s e  of th is  p a p e r  is to p r e s e n t  a s impl i -  
fied me thod  for  the  s a t i s f a c t o r y  p r e p a r a t i o n  of r i e in -  
e la id ie  ac id  a n d  i t s  m e t h y l  ester ,  a p r o c e d u r e  fo r  
t he i r  d e t e r m i n a t i o n  b y  means  of i n f r a r e d  abso rp t i on  
spec t r a  and  d a t a  conce rn ing  the  compos i t ion  of  the  
e q u i l i b r i u m  m i x t u r e  of m e t h y l  r i c i n e l a i d a t e - m e t h y l  
r ic ino lea te .  C h a r a c t e r i s t i c  f e a t u r e s  of the  i n f r a r e d  
s pec t r a  as a d d i t i o n a l  c r i t e r i a  of p u r i t y  of the  trans 
i somers  a n d  a mechan i sm for  the  e l a id in i za t i on  are  
discussed.  

Experimental 
Starting Materials 

Castor Oil. The cas tor  oil e m p l o y e d  in th is  inves t i -  
ga t ion  h a d  the  fo l lowing  cha rac t e r i s t i c s :  

I.g.,  85.3; sap. value, 180.1; acid value 10.4;% hydroxyl, 
5.2; [el a~/n + 4.46; n ~5/D 1.4784. 

Methyl  Ricinoleate. This  ester  was  p r e p a r e d  by  
a lcoholys is  of cas tor  oil, fo l lowed b y  f r a c t i o n a l  d is t i l -  
l a t i on  of the  c rude  esters  (19) .  The  m e t h y l  r ie inole-  
a te  o b t a i n e d  h a d  the  fo l lowing  cha rac t e r i s t i c s :  
Anal.: caled, for C~gH~Oa: C, 73.02; t I ,  11.61; % hydroxyl, 

5.4; sap. equiv., 312.5; I.V., 81.2. 
Found: C, 72.69; It, 11.65; % hydroxyl, 5.2; sap. equiv., 312.0; 

I.V., 81.8; [el 2~/D + 5.00; n 2~/D 1.4609. 

1 One of the laboratories of the Southern Utilization Research and 
Development Division, Agricultural Research Service, U. S. Depart- 
ment of Agriculture.  

Ric inole ic  Ac id .  Ric ino le ic  ac id  was ob t a ined  
t h r o u g h  saponi f ica t ion  of m e t h y l  r i c ino lea te ,  fo l lowed  
b y  l o w - t e m p e r a t u r e  c ry s t a l l i z a t i on  of the  recovered  
ac id  (4) .  The ac id  h a d  the  fo l lowing  cha rac t e r i s t i c s :  
Anal.: calcd, for C~sH~O~: C, 72.43; H, 11.48; % hydroxyl, 

5.7; I.V., 85.0. 
Found: C, 72.18; H, 11.39; % hydroxyl, 5.8; I.V., 84.8; n ~/D 

1.4710. 

Preparation of Methyl Ricinelaidate 
The cis to trans i somer iza t ion  of the  e thy len ic  bond  

of m e t h y l  r i c ino lea te  was effeeted in  the  fo l lowing  
ma nne r .  To 150 g. of m e t h y l  r i c ino lea te ,  m a i n t a i n e d  
a t  60~ were  a d d e d  w i th  r a p i d  s t i r r i n g  10 ml. of 
2M sod ium n i t r i t e  so lu t ion  a n d  6.66 ml. of 6M n i t r i c  
acid.  The  h e a t i n g  a n d  s t i r r i n g  were  con t inued  fo r  
3 hrs. ,  a f t e r  which  t ime  the r eac t ion  m i x t u r e  was 
p o u r e d  into  500 ml. of w a t e r  con ta ined  in  a s e p a r a t o r y  
funne l .  The  e la id in ized  es ters  were  e x t r a c t e d  wi th  
e ther ,  washed  wi th  d i s t i l l ed  w a t e r  u n t i l  f ree  of acid,  
a n d  f ina l ly  d r i e d  over  sod ium sul fa te .  The  p r o d u c t  
r ecovered  f rom the  so lvent  we ighed  142 g. a n d  con- 
t a i n e d  circa 76% m e t h y l  r i c i n e l a i d a t e  as d e t e r m i n e d  
s p e e t r o p h o t o m e t r i e a l l y .  The  m e t h y l  es ters  were  dis-  
solved in 690 ml. of pen tane -ace tone  (5 :1 )  and  at- 
lowed to c rys ta l l i ze  a t  - 2 0 ~  over -n igh t .  A f t e r  
f i l t ra t ion ,  the  c rys t a l s  were  washed  w i th  100 ml. of 
cold p e n t a n e  a n d  d r i e d  in  vacuo, y ie ld  8 2 . 9  g. This  
m a t e r i a l  was d isso lved  in  500 ml. of ace tone -wa te r  
( 9 : 1 ) ,  t r e a t e d  wi th  a deeo lor iz ing  carbon,  f i l tered,  
a n d  a l lowed to c rys ta l l i ze  a t  - 2 0 ~  over -n igh t .  The  
so lu t ion  was f i l tered,  a n d  the  c r y s t a l s  were  washed  
wi th  50 ml. of  cold  acetone.  A f t e r  d r y i n g  i n  vacuo, 
t he re  were  ob t a ined  66.5 g. of m e t h y l  r i c ine l a ida t e ,  
nLp. 28.9-29.8~ . . . .  
Anal.: caled, for C19H~Oa: % hydroxyl, 5.4; sap. equiv., 312.5; 

I.V., 81.2. 
Found: % hydroxyl, 5.7; sap. equiv., 312.8; I.V., 81.4 

~ID ~ e~lD [a] " ~ 4,.35 (35~% solution in acetone) ; n 1.4470 i 
absorptivity, a = 0.459 at 10.28~ in CS~. 
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Preparation of Ricinelaidic Acid 

A 50.0-g. sample of methyl  rieinelaidate was saponi- 
fled by refluxing with alcoholic potassium hydroxide 
(15 g. of potassium hydroxide,  12.5 ml. of water,  and 
125 ml. of 95% ethanol) for  30 rain., swirling the 
flask occasionally dur ing tha t  period. Af te r  cooling, 
the soap was acidified in a separa tory  funnel  with 
200 ml. of 2N hydrochloric acid. The aqueous phase 
was separated, and the acids were extracted with 
ether, washed with water,  and dried over sodium 
sulfate. Af te r  removal of the solvent, there were 
obtained 44.2 g. of a product  which, on crystalliza- 
tion f rom 270 ml. of acetone-water (9:1) at -20~  
yielded 33.1 g. of ricinelaidic acid, m.p. 50.5-51.1~ 
Anal . :  ealed, for  C~st{~O3: % hydroxyl,  5.7; neut.  equiv., 

298.4; :[.V., 85.0. 
Found :  % hydroxyl,  5.7; neut.  equiv., 299.4; I.V., 84.8. 

[a] ss''~/D-4- 4.54 (24% solution in acetone) ; n ~~ 1.4.568 ; 
absorpt ivi ty ,  a = 0.537 at  10.28 t~ in CS~.. 

Preparation of Primary Standards for Infrared Measurements 

In  order to make certain that  the products  used for  
the in f ra red  measurements  were of the highest attain- 
able pur i ty ,  the following procedures were employed. 
The rieinelaidic acid was twice recrystall ized f rom 
five volumes of pentane-acetone (5:1) at 5~ m.p. 
51.0-51.4~ and finally f rom 10 volumes of carbon 
disulfide at the same temperature ,  m.p. 51.0-51.5~ 
Anal. :  ealcd, for  C~sH~O~: C, 72.43; I t ,  11.48; % hydroxyl,  

5.7; neut.  equiv. 298.4. 
Found :  C, 72.38; t I ,  11.63; % hydroxyl,  5.7; neut.  equiv. 298.1. 

n ~~ 1.4568; absorpt ivi ty ,  a = 0 . 5 5 8  at  10.27 /z in CS:. 

The methyl  ester was then prepared  by t reat ing a 
sample of ricinelaidic acid with an excess of diazo- 
methane in ether. The recovered ester was crystal- 
lized f rom three volumes of pentane-acetone (5:1) at  
-5~  m.p. 29.6-30.4~ 
Anal . :  ealcd, for  C~9H~O3: C, 73.02; H, 11.61; % hydroxyl,  

5.4; sap. equiv., 312.5. 
Found :  C, 72.67; H, 11.72; % hydroxyl,  5.7; sap. equiv., 312.6; 

n ~/D 1.4468 ; absorpt ivi ty ,  a = 0.482 at  10.27 t~ in Cs.~. 

Infrared Spectra and Quantitative Determination 
I n f r a r ed  absorption curves of ricinelaidic acid and 

methyl  ricinelaidate were obtained with a Perkin-  
Elmer  Model 21 in f ra red  speetrophotometer.  The set- 
t ings used were: resolution, 927; suppression, 3; gain, 
6; response, 1; and speed, 4. Both spectra were ob- 
tained as chloroform solutions at concentrations of 
about 20 g./1. with an absorption cell 0.50 ram. in pa th  
length. Pure  d ry  chloroform was placed in the refer-  
ence beam;  absorption of chloroform was completely 
eliminated f rom the resul t ing spectra by this differ- 
ential technique. The absorption curves are shown in 
F igure  1. 

Ahlers  et al. (1) included the spectrum of ricinela- 
idic acid f rom 2.5 to 4.5 ~ and f rom 5.5 to 7.5 ~ in 
CC14 and f rom 7.5 to 15.0 t~ in CS2 in their  discussion 
of a comparison of the in f ra red  spectra of cis and 
trans isomers of C~s acids. The spect rum of methyl  
ricinelaidate has not heretofore been published to the 
knowledge of the authors. Both curves are shown in 
F igure  1 to afford a comparison of the complete 
spectra f rom 2 to 12 t'. These spectra exhibit the 
features a t t r ibuted to sa turated long-chain f a t t y  acids 
and their  esters (13) with the addition of the band 
of moderate  intensi ty at 10.23 ~, a t t r ibuted to a C - H  
deformation about a trans C=C (17). The wave- 
length position of max imum absorption is somewhat 
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FIG. 1. I n f r a r e d  spect ra  of A, ricinelaidic acid, and B, methyl  
r icinelaidate (in chloroform solut ion).  

shorter  than  that  usually a t t r ibuted  to this vibration, 
i.e., 10.30 ~ in the spectra of elaidic acid or methyl  
elaidate in CHC13. 

The band at 10.23 ~ can be used for  the quauti ta-  
t i re  determinat ion of rieinelaidie acid or of its methyl  
ester. I t  has been used in this labora tory  to follow 
the course of the elaidinization of methyl  ricinoleate. 
The methods employed have been modifications of the 
procedures of Jackson and Callen (8), Shreve et al. 
(18), and Swern et at. (20}. As most of the work in 
this laboratory has dealt with the analysis of the 
methyl  esters, this procedure will be described first. 

Determination of Methyl Rieinelaidate 

For  analysis, the samples and p r i m a r y  s tandards  
were dissolved in CS2 as this solvent has proved to 
be the most sat isfactory for  quant i ta t ive measure- 
ments. As mentioned above, the C - t I  deformation 
about the trans C--C group appears  at  a wavelength 
somewhat less than  that  exhibited by the spec t rum of 
methyl  elaidate. In  CS2 the wavelength position of 
max imum absorption for  methyl  ricinelaidate is 10.27 
~, compared to 10.33 t~ for  methyl  elaidate. The ab- 
sorpt iv i ty  for the methyl  rieinelaidate is somewhat 
less than  would be predicted f rom a comparison with 
methyl  elaidate. For  methyl  elaidate, under  the con- 
ditions for  measurement  described below, this constant 
has been established as 0.540. Under  exactly identical 
conditions of measurement,  the best samples of methyl  
ricinelaidate have an absorpt ivi ty  of only 0.482. Pre-  
sumably these effects, both f requency shifts of the 
position of max imum and the intensi ty at the maxi- 
mum, arise f rom some influence of the O- -H group in 
the ricinelaidate moiety. 

In  the actual procedure used, the Perk in-Elmer  
spectrophotoIneter is set with the slit width control 
on manual  as follows: slit width, 151 ~; resolution, 79; 
gain, 5; response, 1; suppression, 0; and speed, 2.7. 
The amplifier balance is set ~o give a definite upseale 
dr i f t  to the extent that  the pen will move f rom 50% 
to 100% in 50 -+- 3 seconds with both l ight beams 
total ly obstructed. The zero is set with nothing in 
either beam, and the sample and reference cells are 
filled with CS2 and mounted in the speetrophotometer.  
The optical balance is adjusted to about 95% trans-  
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mission. When the optical balance shows no change 
over a period of 5 rain., the sett ing is considered 
fixed. A record is made of the zero with the cells in 
place and the wavelength sett ing at  10.27 t'. The 
100% is determined by scanning the CS2 in tr ipl icate 
between 9 and 11 t~. I t  is only necessary to deter- 
mine the 100% line once in a day ' s  operation. The 
scanning procedure is repeated with the sample so- 
lution in the sample cell. The base-line corrected 
absorbance, 

L o -  ~ Transmission at Maximum 
A-= g ~U- ~ - -  =----=w--. , 

]]ransImssmn at Base-hue 

is obtained by the base-line technique of Wr igh t  (21) 
and of Heigl  et al. (7). The base-line is drawn f rom 
10.02 to 10.59 ~. The percentage of trans isomer, as 
methyl  ricinelaidate, is calculated f rom the equation: 

A 
% trans - -  • 100 

0.374 bc 

where b is the exact pa th  length of the cell in centi- 
meters, c is the concentration of the CS2 solution in 
grams per  liter, and 0.374 is the base-line corrected 
absorpt ivi ty  for  the methyl  rieinelaidate, when meas- 
ured under  the specific conditions outlined. 

As the O - H  group in this molecule appears  to be 
affecting the intensity, it seemed advisable to check 
the applicabi l i ty  of the Beer-Lamber t  Law. A series 
of CS2 solutions of the  methyl  rieinelaidate p r i ma ry  
s tandard  of different concentrations was measured, 
and the absorbanees at the 10.27 ~ m ax i m um  were 
plotted against  the known concentrations. The re- 
sults (F igure  2) show that  the Beer-Lamber t  Law is 
applicable over a ra ther  wide range of concentrations. 
The method was applied to the determinat ion of 
m e t h y l  r i c i n e l a i d a t e  in e l a i d i n i z e d  m i x t u r e s  of 
methyl  rieinoleate. The repeatabi l i ty  in duplicate 
analyses and the accuracy obtainable by  the method 
are i l lustrated by the results for  the analysis of 
known mixtures  of methyl  ricinelaidate and methyl  
rieinoleate (Table I ) .  Results for a typical  elaidini- 
zation experiment  are shown in Table I I .  Fo r  sat- 
isfactory results  all measurements  of transmission 
should be within the limits 20 to 70%. Calculated 
absorptivit ies f rom duplicate analyses should check 
within ~ 3% of the values obtained. 
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FIG. 2. Co]lformity to Beer's Law ~t 10.27 # of A, ricinela- 
i d i c  a c i d ,  an(1 B ,  m e t h y l  r i c i n e l a i d a t e  ( i n  c a r b o n  d i s u l f i d e  so-  
l u t i o n ) .  

T A B L E  I 

Tes ts  of Repea tab i l i t y  and  A c c u r a c y  of I n f r a r e d  Absorp t ion  Met lmd 
for  Methyl  Ric ine la ida te -Methyl  R ic ino | ea te  Mix tu res  

Methyl  Methyl  
Sample  A bso r p t i v i t y  A bso r p t i v i t y  r i c ine la ida te  r i c ine la ida te  

a t  base l ine  found  k n o w n  
No, 10.27 tr cor rec ted  ( % )  ( % ) 

0 .086 
0.089 

Av,  0.088 

0.126 
0 .126 

Av. 0.126 

0.185 
0.186 

Av. 0.186 

0.283 
0.281�9 

Av.  0.282 

0.390 
0.382 

Av.  0.386 

0.439 
0.449 

Av,  0.444 

0.475 
0.481 

Av. 0.478 

No band  
No b a n d  

0.037 
0.037 

Av.  0.037 

0.093 
0.092 

Av. 0.092 

0.185 
0.183 

Av.  0.184 

0.285 
0.278 

Av. 0.282 

0 .334 
0.340 

Av. 0.337 

0.369 
0.372 

Av. 0.370 

0 
0 

Av. 0 

9.9 
9.9 

Av, 9.9 

24.9 
24.6 

Av. 24.8 

49.5 
48.9 

Av, 49.2 

76.2 
74.3 

Av, 75.2 

89.3 
90.9 

Av, 90.1 

98.7 
99.5 

Av. 99.1 

1O.0 

24.9 

50.0 

75.1 

89.5 

100 

Determination of Ricinelaidic Acid 

In  the measurement  of the acid the base-line tech- 
nique is difficult to app ly  with accuracy, owing to 
the in ter fer ing 10.6 t~ band, characterist ic of the 
C 0 0 t t  group (1). For  this reason, correction for  this 
determinat ion has been made f rom measured values 
of rieinoleic acid. The in f ra red  spect rum is scanned, 

T A B L E  II 

I n f r a r e d  Absorp t ion  ~WIeasurements of a Typ ica l  Methyl  Ric ino lea te  
E la id in iza t ion  E x p e r i m e n t  a 

E l a i d i n i z a t i o n  
t ime  ( hou r s )  

0.5 
1 
2 
3 
4 
5 
6 
7 
8 

A bso r p t i v i t y  
a t  10.27 ~b  

0.326 
0.364 
0.384 
0.388 
0.391 
0.384 
0.396 
0.390 
0.396 

A bso r p t i v i t y  
base l ine  

correc ted  b 

0.223 
0.262 
0.281 
0.284 
0.285 
0.278 
0.287 
0.282 
0.288 

Trans i somer  
(%)b 

59.6 
70.2 
75.0 
75.8 
76.2 
74.2 
76.6 
75.5 
76.8 

a E la id in iza t ion  ca r r i ed  out  a t  60~ employ ing  5 ml. 2M NaNOe and  
5 ml. 6M HNO~ p e r  150 g. of methyl  r ic inoleate .  

A v e r a g e  of two closely a g r e e i n g  values .  

as in the case of the methyl  ester, with identical in- 
s t rumenta l  settings, but  a measurement  is made only 
at  the position of max imum absorption. The percent- 
age of trans isomer, as ricinelaidic acid, is obtained 
f rom the equation: 

a - 0.146 

% trans = 0.558 -- 0.146 • 100 

when a is the absorpt iv i ty  of the sample at the 
max imum 10.27 ~; 0.146 is the absorpt iv i ty  for  the 
ricinoleic acid p r i m a r y  s t andard ;  and 0.558 the ab- 
sorpt iv i ty  for  the rieinelaidic acid p r i m a r y  s tandard  
when measured under  the conditions specified. The 
appl icabi l i ty  of the Beer-Lamber t  Law to acid solu- 
tions is shown in F igure  2. 



1 1 8  T ~ E  J O V R N A L  OF T H E  A M E R I C A N  0 I L  C H E M I S T S '  S O C I E T Y  V O L .  3 6  

Discussion 
The prepara t ion  of rieinelaidic acid has been re- 

ported by a number  of investigators. Rankov and 
Iovchev (15), for instance, have made reference to 
12 publications, and there are a number  of others 
dealing with the subject (1, 2, 4, 11, 16). Pract ical ly  
all of the methods for  the prepara t ion  of ricinelaidic 
acid employ either rieinoleic acid or the castor oil 
f a t ty  acids as a s tar t ing material .  The isomerization 
catalyst  most f requent ly  used was an aqueous nitr i te-  
nitric acid mixture  as described by Mangold (11) al- 
though sulfur  and selenium have been employed (15, 
16) to effect the cis to trans t ransformat ion.  

Numerous elaidinization experiments  carried out in 
this laboratory  have shown that  the large amount  of 
aqueous catalyst  employed by  previous workers is not 
only unnecessary but  may  even be disadvantageous 
owing to the more extensive side reactions tha t  oc- 
cur. Moreover difficulties were encountered in the 
crystall ization procedures, caused in par t  by  the volu- 
minous nature  of the precipitate,  when either crude 
ricinoleie acid or the mixed f a t ty  acids of castor oil 
were employed as a s ta r t ing  material .  This phenome- 
non may  be a t t r ibuted to extensive hydrogen bonding 
(14) among the various species of acids present,  
which resulted in poor yields of ra ther  impure  prod- 
ucts. When  the mixed methyl  esters obtained f rom 
the aleoholysis of elaidinized castor oil were employed 
in the crystall ization procedure, no voluminous pre- 
cipitates were encountered. The yield of pure  methyl  
rieinelaidate however, obtained in this manner ,  was 
ra ther  low because of the mutua l  solubility relation- 
ships existing in such a system. All of the aforemen- 
tioned difficulties were obviated by  the use of pure  
methyl  ricinoleate as a precursor,  and sat isfactory 
yields of methyl  rieinelaidate were obtained af ter  
only one recrystallization. This procedure has the ad- 
ditional advantage of a direct p repara t ion  of methyl  
ricinelaidate, which has not been repor ted previously, 
f rom which the pure  acid may  be readi ly  obtained in 
good yield. Under  the exact conditions of measure- 
ment  described, in f ra red  absorption measurements  
established the following additional cri teria of pur-  
i ty for both rieinelaidie acid and for its methyl  ester: 

In chloroform solution, 
Ricinelaldic acid: maximum 10.23~, a = 0.442 
!Vlethyl ricinelaidate: maximum 10.23 /~, a = 0.403. 

In carbon disulfide solution, 
Ricinelaidic acid : maximum 10.27 Ix, a = 0.558 
3/[ethyl ricinelaidate: maximum 10.27/~, a = 0.482. 

The results obtained f rom a series of six elaidiniza- 
tion experiments  carried out on pure  methyl  ricinole- 
ate, in which the amounts  of catalyst  were varied, 
indicate that  the cis to trans conversion of the ethyl- 
enie bond is approx imate ly  76%. This observation is 
of par t icu lar  interest  in view of the well established 
equil ibrium point  of 67% for the oleie-elaidic t rans-  
formation.  The difference in the two systems un- 
doubtedly reflects the influence of the hydroxyl  group 
on the ethylenic bond of the rieinoleate either through 
electronic or steric effects or possibly both. The oleic- 
elaidie acid and rieinoleie-ricinelaidie acid conversions 
are both readi ly  effeeted by  oxides of nitrogen. Of 
the oxides, N20, NO, and N02, it is claimed tha t  
only NO2 is an effective isomerization agent  (9, 10). 
This also may  be the case in the aqueous nitri te- 
nitric acid system employed for isomerization. I t  is 
of more than  passing interest  to note that  NO2 (as 

well as NO) is paramagnet ic ,  indicating the presence 
of an unpai red  electron (6). I t  is possible therefore 
for N02 to form a "~r-eomplex" (12) involving one 
of the ,r-electrons of the double bond of the f a t t y  
acid, thereby allowing the oppor tun i ty  for  cis to trans 
isomerization. The mechanism of this reaction may  be 
analogous to tha t  described for the elaidinization of 
oleic acid employing selenium as the catalyst,  in which 
the format ion of a '%r-complex" is postulated (5). 

S u m m a r y  

Improved  methods for  the prepara t ion  of ricin- 
elaidic acid and methyl  ricinelaidate arc described. 
The methods depend upon the elaidinization of 
methyl  ricino]eate with a relat ively small quant i ty  
of a nitr i te-nitr ic acid solution, f ract ional  crystalli- 
zation of the methyl  rieinelaidate, and its subsequent 
hydrolysis  to ricinelaidic acid. The in f ra red  spectra 
of these two compounds are presented, and bands 
arising f rom a deformat ion of the C - I t  about the 
trans C=C group are discussed. Absorpt iv i ty  values 
for  this band in chloroform and in carbon disulfide 
solutions are given as addit ional  cri teria of pu r i ty  
of rieinelaidie acid and its methyl  ester. The inf ra red  
absorption procedure for  the quant i ta t ive determi- 
nat ion of isolated trans ethylenic bond was applied 
to the determinat ion of both rieinelaidic acid and 
methyl  rieinelaidate. Details of specific procedures 
for  the determinat ion of each compound are given 
with the equations necessary for  their  calculation. 
Use of these methods is i l lustrated with the analysis 
of elaidinization mixtures.  The repeatabi l i ty  and ac- 
curacy obtainable are given. A value is repor ted for  
the methyl  r ie inolea te- -methyl  rieinelaidate equilib- 
r ium and the mechanism of the reaction is discussed 
briefly. 
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