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T he p rim ary  p ro d u c t of th e  th erm al reaction  betw een e th y l lino leate  a n d  m olecular oxygen is a  mono- 

hydroperox ide w hich is show n b y  spec trographic  analysis to  con ta in  a t  lea st 70%  of con jugated  d iene isom ers 
resu lting  from  rearran g em en t of th e  u n sa tu ra ted  sy s tem  'C X 'C 'C C *. One of th e  first decom position p roducts 
ap pears to  be keton ic  according to  sim ilar evidence. T h e  observed d isp lacem ent of double bonds can  be 
accoun ted  for by  a  free-radical m echanism  of oxidation ,

N P a r t  IV  (F a rm e r  a n d  S u t to n , J . ,  1943, 119) i t  w a s  re p o r te d  t h a t  th e  p h o to -o x id a t io n  o f  m e th y l  o le a te  g iv es  
ise  t o  a n  u n s a tu r a te d  h y d ro p e ro x id e  w h ic h  c a n  b e  iso la te d  fro m  u n c h a n g e d  e s te r  b y  se le c tiv e  a d s o rp t io n  on  
J u m in a ; a n d  i t  w a s  su b s e q u e n tly  d e m o n s tr a te d  b y  sp e c tro g ra p h ic  m e a su re m e n ts  ( P a r t  V I I ,  F a rm e r ,  K o ch , 
i.nd S u t to n ,  ibid., p . 541) t h a t  c o n ju g a te d  d ie n e  a n d  t r ie n e  u n i ts  a r e  fo rm e d  d u r in g  th e  th e r m a l  p e ro x id a tio n  
d m o re  h ig h ly  u n s a tu r a te d  e s te r s  of th e  d ry in g -o il  ty p e ,  C H R i:C H *C H a*C H :C H *C H ,*C H :C H R j. Q u a n t i ta t iv e  
h ro m a to g ra p h ic  a n d  a b s o rp t io n -s p e c tra  a n a ly s is  h a s  s in c e  b een  
m p lo y e d  in  th e  in v e s t ig a t io n  o f  th e  c o u rse  o f  th e r m a l  o x y g e n - 
■tion o f e th y l  l in o le a te  ( I ) , a n d  th e  n a tu r e  o f  th e  p r im a r y  re a c tio n  
product is  n o w  d e sc rib e d .
 ̂ Chemical Exam ination .— P u r e  e th y l  l in o le a te  a n d  o x y g e n  g a s  
e a c t  r e a d i ly  o n  sh a k in g  in  t h e  d a r k  a t  45®, a n d  th e  e x te n t  of 
je ro x id a tio n  a s  d e te rm in e d  io d o m e tr ic a l ly  (D a s tu r  a n d  L ea ,
\nalyst, 1941, 6 6 , 90) is  in  s a t is f a c to ry  a g re e m e n t w i th  a c c u ra te  
'o lu m e tr ic  m e a su re m e n ts  o f  o x y g en  a b s o rp t io n  a t  in ta k e s  lo w e r 
h a n  4 % . P e ro x id is e d  sa m p le s  w ith d ra w n  d u r in g  th e s e  e a r ly  
ta g e s  o f  o x id a t io n  e v o lv e  o n e  m o la r  v o lu m e  o f  m e th a n e  p e r  
no le  o f  in c o rp o ra te d  o x y g e n  in  h ig h -v a c u u m  Z erew itin o ff  d e te r -  
n in a t io n s , in d ic a t in g  t h a t  a l l  t h e  p r im a ry  o x y g e n  g ro u p s  fo rm ed  
j-e hydro-pQTO-xi^ic. F u r th e rm o re ,  b y  c h ro m a to g ra p h ic  a d so rp -  
io n  o f  th e  p e ro x id e  fro m  a  k n o w n  w e ig h t o f  o x id ised  m a te r ia l  
n  l ig h t  p e tro le u m  s o lu t io n , fo llo w ed  b y  w e ig h in g  o f  t h e  u n -  
•x id ised  e s te r  in  th e  e lu a te ,  i t  c a n  b e  sh o w n  t h a t  o n ly  o n e  su c h  
ly d ro p e ro x id e  g ro u p  is  p re s e n t  in  e a c h  o f th e  a d so rb e d  o x y g e n -  
ited  m o lecu le s . I t  m u s t  th e re fo re  b e  a s su m e d  o n  th e  b a s is  of 
h e  c h e m ic a l e v id e n c e  a lo n e  t h a t  th e  p r im a r y  o x id a tio n  p ro d u c t  
»f e th y l  l in o le a te  (I) is  a  m o n o h y d ro p e ro x id e .

Ultra-violet Spectra.— T h e  a b s o rp tio n  c u rv e s  o f  p u re  e th y l  
in o le a te , tw o  o x id is e d  sa m p le s , a n d  th e  c h ro m a to g ra p h ic a lly  
e c o v e re d  u n c h a n g e d  e s te r  (a ll in  a lc o h o lic  so lu tio n )  a re  p lo t te d  
n th e  a c c o m p a n y in g  fig u re . T h e  m o s t  c h a ra c te r is t ic  fe a tu re  o f 
h e  s p e c tr a  g iv e n  b y  th e  o x id is e d  sa m p le s , a p a r t  f ro m  w e a k  
e le c tiv e  a b s o rp t io n  n e a r  2760  A ., is  th e  in te n s e  b a n d  a t  2315  a . ,  
v h ich  is  re m o v e d  b y  a d s o rp t io n  o n  a lu m in a  a n d  m u s t  th e re fo re  
>e a s so c ia te d  w ith  th e  p e ro x id o -e s te r  p re s e n t  in  th e  sa m p le s . B y  
illow ing  fo r  th e  feeb le  a b s o rp t io n  o f u n c h a n g e d  e s te r  a t  2315  a .

=  1’25), th e  m a x im u m  m o le c u la r  e x tin c t io n  co effic ien t o f 
fthy l l in o le a te  p e ro x id e  c a n  b e  c a lc u la te d  fro m  th e  e x p re ss io n  e =  32(100  +  w )[(lo g  /o//)dm x. — l ’25 /c /10 ]/m /c , 
vhere  m  is  th e  o x y g e n  in ta k e  p e r  1 0 0  g . o f  s t a r t in g  m a te r ia l ,  a n d  c th e  t o t a l  s o lu te  c o n c e n tra t io n  (in  g ./l .)  o f  
h e  sp e c tro sc o p ic  so lu t io n  c o n ta in e d  in  a  c e ll o f  I cm . le n g th .  T h is  s  v a lu e  w a s  o b ta in e d  fro m  th e  s p e c tr a  o f  
L n u m b e r  o f  in d e p e n d e n t ly  a u to x id is e d  sa m p le s , a n d  th e  r e s u l ts  a re  in  T a b le  I .
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1. Pure starting material.
2. After 1-6% oxygen absorption.
3. ,, 6-4%  oxygen absorption.
4. „  chromatographic removal of oxygenated

fraction.

Table I .
)xygen  in tak e  (%) ............................... 0-431 0-629 1-20 1-95 •  2-6 3*3 1 - 61 2-65 f  5*41

of ox idation  p ro d u c t .................  22,900 23,000 22,300 22,500 21,100 18,000 22,100 20,000 16,900
* K eaction  vessel packed  w ith  glass f r a ^ e n t s .  
t  R esu lts  of p re lim inary  ru n s (cf. E x p erim en ta l).

U p  to  a n  o x y g e n  in ta k e  o f  a b o u t  2 %  th e  e x tin c t io n  coeffic ien t is  re p ro d u c ib le  w i th in  th e  l im i ts  o f  e r ro r  o f  
h e  s p e c tro g ra p h ic  a s sa y , so  t h a t  i t s  a v e ra g e  v a lu e  o f  22 ,700  c a n  b e  re g a rd e d  a s  a  c h a ra c te r is tic  c o n s ta n t  o f  
ith y l l in o le a te  p e ro x id e  fo rm ed  d u r in g  th e r m a l  o x y g e n a tio n . T h e  s u b s e q u e n t  d e c lin e  fro m  th is  f ig u re  m a y  b e  
lue  t o  th e  o n s e t  o f  s e c o n d a ry  in te rm o le c u la r  o r  p e ro x id e  d e c a y  re a c tio n s . ’

Analysis o f  2315  a . Absorption Intensity .— I t  w a s  re p o r te d  in  P a r t  V I I  t h a t  a  t jrp ic a l  m o n o -o le fin ic  h y d ro -  
)e ro x id e  su c h  a s  t h a t  o f cyclohex&nQ d oes n o t  d is p la y  h ig h - in te n s i ty  a b s o rp t io n  in  th e  u l tr a -v io le t  w h ic h  is  
exclusively  c h a ra c te r is t ic  o f c o n ju g a te d  u n s a tu r a te d  c e n tre s . T h e  p e ro x id o -e s te r  b a n d  a t  2315 a. m u s t  th e r e ­
fore b e  d u e  to  a  re a r r a n g e m e n t  o f  d o u b le  b o n d s  in to  c o n ju g a tio n , a n d  i t  m a y  b e  c o m p a re d  in  -Table I I  w i th  th e
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b a n d s  o f  a n a lo g o u s  te r m in a l ly  d i s u b s t i tu te d  b u ta d ie n e s  in  a lc o h o lic  so lu tio n . C lea rly , th e  e x tin c t io n  m a x im u m  
o f  th e  e s te r  h y d ro p e ro x id e  is  lo c a te d  in  th e  w a v e - le n g th  re g io n  ty p ic a l  o f  s ix  s im ila r  c o n ju g a te d  lin o le ic  co m ­
p o u n d s , w h ile  th e  sm a lle r  h e x a d ie n e  m o le c u le s  e x h ib i t  m a x im a  a t  s l ig h tly  h ig h e r  f req u e n c ie s . T h e  p re sen c e  
o f  th e  h y d ro p e ro x id e  g ro u p  o n  a  c a rb o n  a to m  a d jo in in g  th e  c o n ju g a te d  sy s te m  w o u ld  n o t  b e  e x p e c te d  to  a ffe c t 
t h e  p o s i t io n  o f  t h is  ty p ic a l  d ie n e  b a n d , a n  a s s u m p tio n  t h a t  is  b o rn e  o u t  b y  th e  s p e c tru m  o f c>^c/ohexene h y d r o ­
p e ro x id e  in  w h ic h  th e  o le fin ic  a n d  p e ro x id ic  a b s o rp t io n s  a re  ro u g h ly  a d d it iv e  (K o ch , u n p u b lis h e d  o b se rv a tio n ) , 
a n d  f u r th e r  s u p p o r te d  b y  th e  n e g lig ib le  e ffe c t o f  1 : 6 - o x y - s u b s ti tu tio n  o n  th e  a b s o rp t io n  w a v e - le n g th  o f  2 : 4- 
h e x a d ie n e  g iv e n  in  th e  ta b le .  T h e  c lose  s im ila r i ty  o f  th e  b a n d  p o s i t io n  o f th e  p e ro x id o -e s te r  t o  t h a t  o f  a n a lo g o u s  
c o n ju g a te d  l in o le a te s  is  th e re fo re  n o t  s u rp r is in g .

Table I I .
C o n stitu tio n  of diene.

E th y l lino leate  h y d ro p e ro x id e ........................................
^ 10; it-L jnoJeyl alcohol ......................................................
^x o :u .M eth y l linoleate  ......................................................

= “ -L inoleic acid  ......................................................
A*=̂ i-Linoleic acid  . .! ......................................................

(A.). CbULX.' Ref.
2315 22,700 T his pa]
2325 32,000 4
2326 29,700 4
2325 32,500 4
2325 26,600 4
2300 ~33 ,000  1 5
2340 24,400 * 6
2270 22,500 3 7
2280 26,800 7
2280 27,300 7

A lkali-isom erised p o tassium  lino leate  ......................
2 : 4-H exadiene ....................................................................
1 : 6-D iethoxy-2  : 4 -h e x a d ie n e ........................................
1 : 6-D iacetoxy-2 : 4-hexadiene ........................................  ^

1 M easured in  hexane. According to  Booker et al. {loc. cit.), d iene in tensities are  frequen tly  som ew hat higher in 
hexane th a n  in  alcohol. * T he linoleate is m easured  as a  charged anion a fte r heating  w ith  strong  alkali which appears 
to  h av e  a  g radual d estru c tiv e  effect superim posed on its  isom erising agency. O ur p revious assum ption  (P a rt V II) 
th a t  th e  m axim um  value  recorded  b y  M itchell et al. corresponds to  th e  presence of 100%  conjugated  diene m ay
therefore be inaccurate , an d  th e  calcu la ted  e =  24,400 value  low. I t  is, m oreover, sub ject to  th e  u n certa in  “  solvent 
effect "  of th e  h igh ly  p o lar m edium  in  w hich th e  m easurem ents a re  m ade. * P robab ly  low, owing to  dou b tfu l p u rity  
o f th e  specim en (cf. B ooker et al., loc. cit., p . 1461). * K erns, Belkengren, Clark, an d  Miller, J. Opt. Soc. Atner., 1941,
31, 271. ® V an der H u lst, Rec. Trav. chitn., 1935, 64, 639. ® M itchell, K raybill, an d  Zscheile, Ind. Eng. Chem.
Anal., 1943, 15, 1. ’ Booker, E vans, an d  Gillam , J ., 1940, 1463.

A s re g a rd s  th e  e v a lu e s  re c o rd e d  in  th e  ta b le ,  th e  m a x im u m  in te n s i ty  o f th e  l in o le a te  h y d ro p e ro x id e  a b so rp ­
t io n  a t  2315 A. a p p e a rs  t o  b e  u n d u ly  low  i f  fu ll  c o n ju g a t io n  is  to  b e  a ssu m ed , a n d  th e  in co n s is te n c ie s  of th e  
d a ta  fro m  K e rn s 's  la b o ra to ry — a ll o b ta in e d  w i th  e x te n s iv e ly  p u rified  m a te r ia ls  b y  a n  a c c u ra te  p h o to e le c tr ic  
m e th o d — a re  r a th e r  u n e x p e c te d . T h e  e x t in c t io n  coeffic ien t o f a  c o n ju g a te d  d ie n e  in  th is  s p e c tra l  reg io n  
d e p e n d s  o n  th e  d ip o le  m o m e n t o f  th e  e x c ite d  s t a te  a n d  m a y  th e re fo re  b e  a ffe c te d  b y  c h an g e s  in  e ith e r  th e  
le n g th  o r  th e  c h a rg e  o f  th e  d ip o le  in v o lv e d . S in ce  th e  c o n s t i tu t io n a l  d is t in c t io n s  b e tw ee n  th e  fo u r  lin o le ic  
c o m p o u n d s  o f K e rn s  et al. a re  a l l  d u e  t o  c h em ica l m o d ific a tio n s  a t  c a rb o n  a to m s  f a r  re m o v e d  fro m  th e  ch ro m o - 
p h o ric  c e n tre , a l te ra t io n s  o f  d ip o le  c h a rg e  c o u ld  h a rd ly  o ccu r, b u t  s p a t ia l  d iffe ren ces m ig h t  b e  re sp o n sib le  fo r 
th e  o b se rv e d  in te n s i ty  v a r ia tio n s . B u ta d ie n e  itse lf , in  fa c t , is  k n o w n  a t  ro o m  te m p e ra tu re  to  c o n s is t o f a n  
e q u il ib r iu m  m ix tu re  o f  s in g le -b o n d  cis- a n d  ^raw s-isom ers, in  w h ic h  th e  p re d o m in a tin g  a n d  m o re  e lo n g a ted  
s-trans- d isp la y s  c o n s id e ra b ly  g re a te r  a b s o rp t io n  n e a r  2200 a. t h a n  th e  s-cis-ionn. (R asm u ssen j T u n n ic liff , a n d  
B r a t ta in ,  J . Chem. Physics, 1943, 9 , 4 3 2 ; S u g d e n  a n d  W a lsh , Trans. Faraday Soc., 1945, 41, 76). I n  th e  
ab se n ce  o f  o th e r  ev id e n ce , h o w ev er, a n d  in  v iew  o f th e  re la t iv e ly  h ig h  in te n s i t ie s  o f  th e  1 : 6 -o x y -s u b s ti tu te d  
h e x a d ie n e s , i t  is  d ifficu lt to  see  w h y  th e  e x tin c tio n  coefficien t o f a  fu lly  c o n ju g a te d  p e ro x id o - lin o le a te  sh o u ld  
b e  lo w er t h a n  t h a t  o f  a l l  th e  o th e r  c o m p o u n d s  u n d e r  d iscu ss io n . T h e  m o s t  p ro b a b le  c o n c lu sio n  w o u ld  th e re ­
fo re  b e  t h a t  th e  c o n ju g a t iv e  d isp la c e m e n t o f  d o u b le  b o n d s  h a s  b een  in co m p le te . I f  th e  ra n g e  o f  e v a lu es  
o b ta in e d  b y  K e m s  et al. is  t a k e n  a s  a  th e o re tic a l  s ta n d a r d  o f  e x tin c tio n  fo r  a  p u re  c o m p o u n d  o f  th is  ty p e ,  th e  
lin o le a te  o x id a t io n  p ro d u c t  a p p e a rs  t o  c o n ta in  b e tw ee n  70 a n d  8 5 %  o f c o n ju g a te d  iso m ers . A lth o u g h  th is  
e s t im a te  c a n n o t  b e  m a d e  m o re  p rec ise , a  r e a r ra n g e m e n t  o f  a b o u t  7 0 %  m u s t  b e  re g a rd e d  a s  th e  m in im u m  
a llo w e d  b y  th e  a v a i la b le  ev id en ce , s in ce  d ien e  in te n s i t ie s  la rg e r  th a n  32,600 a re  u n k n o w n  a n d  n o t  to  b e  e x p e c t e d  
(B o o k e r, E v a n s , a n d  G illa m , loc. cit. ; K o ch , Chem. and Ind., 1942, 61, 273).

Course o f Autoxidation Reaction.— O n  th e  b a s is  o f  th e  f ree -ra d ic a l m e c h a n ism  o f o x id a t io n  su g g e s te d  in  
P a r t  V I I ,  o x id a t iv e  a t t a c k  a t  th e  a c t iv e  m e th y le n e  g ro u p  o f  e th y l  l in o le a te  (I) r e s u l ts  in  th e  fo rm a tio n  o f  a  
free  ra d ic a l  ( I I ) ,  w h ic h  is  a  re so n an c e  h y b r id  co m p o sed  o f  th e  th r e e  e q u iv a le n t  c a n o n ic a l s t ru c tu re s  (a)— (c). 
T h e  h y d ro p e ro x id ic  p ro d u c t  ( I I I )  d e r iv e d  fro m  th e  ra d ic a l  w o u ld  th e n  b e  e x p e c te d  to  c o n ta in  th e  th r e e  isom eric  
fo rm s  ( ^ ) — (C). Q u a n t i ta t iv e ly ,  6 7 %  c o n ju g a t io n  w ill r e s u l t  if  th e s e  th r e e  a re  p ro d u c e d  in  e q u a l a m o u n ts ,

c h R i : c h * c h : c h * 5 h r ,  ( a )— ^ c h r , : c h - c h : c h * c h ( o o h ) R j  {A) 

CH3-[CH,].-CH:CH*CH,*CH:CH*[CH,],*CO,Et C H R iX H -C H -C H tC H R , (6) C H R i:C H -C H (60H )*C H :C H R , [B)

( I )  I c h R i *c h :c h -c h :c h r ,  (c) — c h R i {o o h )*c h :c h *c h :c h r ,  (C)

b u t  if  t h e  c o n ju g a te d  fo rm s  {A) a n d  (C) a re  fa v o u re d  o w in g  to  th e i r  re so n an c e  en e rg y , u p  to  100%  c o n ju g a tio n  
m ig h t  o c cu r. I t  is  n o t  p o ss ib le  to  d is t in g u is h  b e tw ee n  th e s e  p o ss ib ilit ie s  o n  th e  a b o v e  e x p e r im e n ta l  ev id en ce  
w h ic h  c h a ra c te r is e s  th e  p r im a ry  o x id a t io n  p ro d u c t  a s  a  m o n o h y d ro p e ro x id e  a t  le a s t  70%  c o n ju g a te d  T h e  
p o s tu la te d  in te rm e d ia te  fo rm a tio n  o f  a  free  ra d ic a l  o f  fy p e  (II)  is  a lso  in  a c c o rd  w i th  k in e t ic  e v id e n ce  (B o llan d  
Proc. Roy. Soc., A , in  th e  p ress).



spectral Evidence o f  Decomposition.— T h e  a b s o rp t io n  c u rv e s  o f  a l l  th e  th e r m a l ly  a u to x id is e d  sa m p le s  sh o w  
a  w e ll-d e fin ed  s h o u ld e r  a t  2750  a .  w h ic h  is  a b s e n t  f ro m  p u re  m o n o -o le fin  p e ro x id e  s p e c tr a  a n d  c a n n o t  b e  
a t t r i b u te d  to  t r ie n e  c o n ju g a t io n  s in c e  n o  fine s t r u c tu r e  is  re v e a le d  e v e n  o n  c a re fu l in sp e c tio n  o f  th e  p h o to ­
g ra p h ic  re c o rd s  (cf. F ig . 2 in  P a r t  V I I ) .  T h e  in te n s i ty  o f  t h is  b a n d  in c re a se s  m a rk e d ly  o n  k e e p in g  th e  p e r-  
o x id is e d  e s te r  fo r  so m e  t im e  a t  46® in  a  v a c u u m  a n d  is  e v id e n t ly  a s so c ia te d  w i th  a  sm a ll  a m o u n t  o f s e c o n d a ry  
d e c o m p o s itio n  p ro d u c t .  T h e  a b s o rp t io n  re g io n  in  q u e s t io n  is  t h a t  ty p ic a l  o f  c o n ju g a te d  d ien e  k e to n e s ;  th u s ,  
t h e  s p e c tru m  o f c ro to n y lid e n e a c e to n e , C H 3*CHICH *CrfXH*CO *CH 3, d is p la y s  a  b ro a d  a n d  in te n se  m a x im u m  
n e a r  2730  a .  (Jo n e s  a n d  L a h e y , Chem. Abs., 1943, 3 7 , 3342). T h e re  c a n  b e  l i t t l e  d o u b t  t h a t  th e  lo n g -w a v e  
b a n d s  sh o w n  in  th e  f ig u re  a re  d u e  to  sm a ll  a m o u n ts  o f th e  a n a lo g o u s  d ie n e  k e to n e  r e s u l t in g  fro m  d e c o m p o s itio n  
o f  th e  c o n ju g a te d  h y d ro p e ro x id e . A c c o rd in g  to  t h is  in te r p r e ta t io n ,  a b o u t  1%  o f  t h e  p e ro x id e  p re s e n t  in  th e  
sa m p le  c h a ra c te r is e d  b y  c u rv e  2 h a s  d e co m p o se d  in  su c h  a  m a n n e r .  T h e  k e to n e  o f  c ro sse d  c o n ju g a tio n  w h ic h  
m ig h t  b e  p ro d u c e d  in  e v en  sm a lle r  a m o u n ts  b y  s e c o n d a ry  d e c a y  o f t h e  h y p o th e t ic a l  u n c o n ju g a te d  h y d ro ­
p e ro x id e  ( I I I ,  B) w o u ld  b e  e x p e c te d  to  a b so rb  a t  s h o r te r  w a v e -le n g th s , w h e re  i t s  e x tin c t io n  c o u ld  b e  n e g le c te d  
r e la t iv e ly  t o  t h a t  o f  th e  c o n ju g a te d  h y d ro p e ro x id e  p re se n t.

E x p e r i m e n t a l .

E th y l linoleate  w as p rep ared  from  co ttonseed  oil {Org. Synth., 1942, 22, 75). T h e  in te rm ed ia te  te trab rom ostearic  
acid  h a d  m . p . 115*7° i  0*1® a n d  theo re tical brom ine con ten t, 53-3% . T he final p ro d u c t w as free from  conjugated  
isom ers, as se ective  abso rp tion  n ear 2315 a . w as negligible (cf. figure).

Sam ples of e th y l linoleate, carefu lly  shielded from  light, were shaken  v igorously a t  45® u n d e r an  oxygen pressure  of 
a b o u t 100 m m . T he volum e of oxygen absorbed w as determ ined  accu rate ly  in  a  constan t-p ressu re  gas b u re tte  system  
a tta c h e d  to  th e  reac tion  vessel. In  a  pre lim inary  series of ru n s oxygen w as absorbed  b y  a  s ta tio n a ry  surface exposed 
to  th e  a tm osphere  a t  35* in  th e  dark , in  am o u n ts  determ ined  by  weighing.

T h e  perox ide co n ten t of th e  oxidised sam ples w as estim a ted  b y  th e  m ethod  of D astu r a n d  L ea {loc. cit.). E x ten d ed  
experience w ith  th is  m eth o d  h as show n (Bolland, loc. cit.) t h a t  th e  peroxidic oxygen co n ten t corresponds q u a n tita tiv e ly  
w ith  th e  am o u n t of oxygen absorbed (in th e  range, 1— 4% , and  presum ab ly  also a t  low er degrees of oxidation).

D u p lica te  active  hydrogen  analyses (BoUand, Trans. Inst. Rubber Ind., 1941, 16, 267) of th ree  sam ples of oxidised 
e th y l linoleate, gave severally  0-286, 0-282, and  0-124 m ol. of m ethane  pe r mol. of e th y l linoleate, a n d  th e  corresponding 
perox ide co n ten ts  (based on iodom etric  estim ations a n d  on m easured  e x ten ts  of oxidation) w ere 0-290, 0-272, and  0-120 
mol. of absorbed  oxygen pe r mol. of e th y l linoleate.

F or chrom atographic  sep ara tio n  of tiie  peroxide from  th e  unoxidised ester, a  sh o rt colum n of ac tiv a ted  a lum ina  • 
(Savory  and  Moore) w as found eS ective; lig h t petro leum  (b. p . 40— 60°) w as em ployed as so lvent and  e luen t, and  th e  
opera tio n  carried  o u t u n d e r a  sligh t p ressure  of purified n itrogen. E th y l linoleate (containing less th a n  0-01%  of p e r­
oxidic oxygen) recovered  in  th is  m an n er from  an  oxidised sam ple c o n t^ n in g  2 %  of peroxidic  oxygen, and  freed from  
so lven t in  a  vacuum , gave th e  spec trum  ind ica ted  in  th e  fig u re ; i t  is v ir tu a lly  iden tica l w ith  t h a t  of th e  s ta rtin g  m ateria l. 
T he rap id  d im inu tion  in  th e  am o u n t of residue in successive p o rtions of th e  e lua te  (aU of w hich gave negligible peroxide 
tests) show ed th a t  th e  sep ara tio n  w as q u a n tita tiv e . In  one in stance  4-2500 g. of oxidised e th y l Hnoleate, con ta in ing  
1*83% of peroxidic oxygen, yielded a  to ta l  of 3-4206 g. of e thy l hnoleate. I t  follows th a t  th e  0-8294 g. of oxidised 
m ate ria l rem ain ing  in  ttie  colum n contained  1-01  mols. of oxygen pe r mol. of ester.

T h e  u ltra -v io le t sp ec tra  w ere o b ta ined  b y  m eans of a  H ilger q u a rtz  s p e c tro ^ a p h  equipped  w ith  th e  Spekker p h o to ­
m e te r  a n d  a  condensed tungsten -steel sp a rk  source of light. T he m axim um  optical densities (login A/-^) a t  2315 a. were 
d e te rm ined  b y  v isua l ex am in atio n  a n d  in te rpo lation  of th e  m atch -po in ts on K o dak  B-10 p la tes  w itii an  e rro r n o t g reater 
th a n  2% . T h e  p h o to m eter w as carefully  cah b ra ted  before each m easurem ent b y  th e  d e te rm in a tio n  of b lan k  m atch - 
po in ts , and  th e  record ing  of sp ec tra  w as com pleted in  each case w ith in  2 0  m ins. of ad m ittin g  a ir  to  th e  specim en in  o rder 
to  p re v en t fu rth e r significant oxidation .
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