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The energies vary from one-tenth to more than one
half of an electron-volt. In the case of the hexa
triacontanoic acid molecules, it would take four 
hydrogen bonds to give as large a stability to a pair 
of molecules. In structures where H-bonds are 
present, it should now be possible to compare their 
stabilizing contribution to that of the London-Van 
der Waals forces. 

The large difference in attractive energy for stearic 
acid molecules and for isostearic acid molecules is an 
example of the great sensitivity to distance men
tioned earlier. Ono could almost speak of attractive 
forces between macromolecular chains as being 
'distance-specific', in the senso that they increase 
from negligible values to large values if a minor 
structural change enables the two macromolecules to 
come into closer contact. An illustration of this 
spocificity is given by the particular properties of 
ci8-unsaturatod fatty acids as compared with trans
unsaturated or saturated fatty acids l2 • l3• Another 
possible consequence is conside;ed elsewhere". 

This work was supported in part by a grant exten
dod to Harvard University by the U.S. Office of Naval 
Research. 
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BIOCHEMISTRY 

Oxidation of et-Tocopherol with Potassium 
Ferricyanide and its Application to 
distinguishing d-et-Tocopherol from 

Synthetic dl-et-Tocopherol 
IN the course of work on the oxidation products of 

vitamin E, we have oxidized a number of samples of 
d-et-tocopherol and synthetic dl-et-tocopherol with 
alkaline potassium ferricyanide, In studying the 
products from these oxidat'ons, the interesting obser
vation was made that the oxidation product from 
d-et-toeopherol bad a high optical rotation, [et]~ = 
+ 31'5°, whereas that of dl-et-tocopberol had no 
detectable rotation. This difference provides a con
venient method for distinguishing between the d- and 
the dl-forms. 

Such a method has been needed, sinco d-et-toco
phorol has greater vitamin E activity than dl-et-toco
pherol (36 per cent greater, ref. 1), but hitherto there 
has been no satisfactory chemical or physical method 
for distinguishing between the two. The slight 
difference between the optical rotations of d-et-toco-

pherol (ref. 2) and dl-et-tocopherol ([oem •. , 
+ 0·32°, 0°, respectively) is too small to be useful. 

Samples of the tocopherols (approximately 0·40 gm.) 
in petroleum ether solution (50 c.c.) were oxidized 
by shaking for 3 min. with alkaline potassium ferri
cyanide (1·0 gm. in 10 m!. of 0·2 N sodium hydroxide). 
After washing the petroleum ether phase with water 
and drying over anhydrouR sodium sulphate, the 
solvent was evaporated and the optical rotation of 
the total reaction product det.ermined in iso-octane 
solution (5 per cent concentration) using a Rudolph 
polarimeter (model 70). An average value of [oel~ = 

+ 27'5°, for the unpurified reaction product from 
d-oe-tocopherol, was obtained by averaging the values 
for the products from separat.e oxidations of ten 
different preparations. These "alues ranged from 
+ 26° to + 29°. The values, [!Xl~ = + ill·5° and 
[oe]g3 •. , = + 38°, were obtained on a sample of the 
oxidation product which had been purified by chroma
tography. The corresponding oxidation product from 
dl-oe-tocopherol showed no rotat;on. 

We have used this method to determino wheth~r 
cert.ain commercial samples of et-tocopheryl acetate 
and acid succinate were of natural or synthetic 
origin. In these analyses, the esters were hydro'ysed 
to give the free tocopherols'. The tocopherols were 
then oxidized and the optical rotation measured as 
described. The procedure was convenient and its 
application to the differentiation of d- and dl-et-toco
pherol esters in vitamin E-supplemented preparations, 
such as drugs and preparations for animal feeds, 
appears feasible. 

Our oxidations of et-tocopherol with potaRsinm 
ferricyanide were carried out by a method essentially 
thE' famo as that, described by Martins and EiIingr feld 4• 

However, our product differed from theirs in having 
a strong ultra-violet absorption maximum at 300 mfL 
with a weaker band at 337 mfL. They reported the 
ultra-violet abRorption maximum at 235 mfL and a 
weak band at 300 mfL. 

Our investigations on the structure and chemiRtry 
of the potassium ferrieyanide oxidation product of 
et-tocopherol will be doscribed separately. 
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Presence of N-Methylmetadrenaline in 
Human Urine and Tumour Tissue of 

Phreochromocytoma 
IN 1960, Axelrod l found N-methyladrenaline in 

adrenal glands of several animals and a largo quantity 
of N-methylmetadronaline in the urine from the rat 
administered with N-mothyladrenaline. On these 
findings a new motabolic pathway of adrenaline 
involving its N-mothylation was suggested. The 
possibility of this new pathway of adrenaline in 
human be;ngs has been investigated. 

Previously we reported a new method2 ,3 for the 
differential determination of metadrenaline and 
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