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in the cod liver and halibut liver oils exists almost 
entirely in the form of esters. The distortion of the 
curve shows that the esters are derived from most of 
the fatty acids present. A very small quantity of 
vitamin A alcohol is also found, the quantity in
creasing with the lower grades of oil. The vitamin D 
in cod liver oil yields a maximum halfway between 
the vitamin A alcohol and esters. The maximum is 
accompanied by a second high-boiling maximum 
which grows in relative size as the distillation is 
performed more quickly and carefully. Evidently 
vitamin D occurs partly free ' 
and partly as a mixttU'e of 
esters, the esters surviving for 
only a few seconds at the 
temperature of distillation. 

The maxima of free vitamin 100 
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by thickness constant, the C-H bands retain their 
intensity, whereas the large 0-H band, which 
absorbed 90 per cent, has disappeared completely 
at a concentration of 0·02 molflit. A new narrow 
and well-defined band appears then at 3640 cm.-1, 

and its intensity grows with dilution. The molar 
extinction coefficient passes from 4, for a concentration 
0·05 molflit., to 15 for a concentration 0·005, instead 
of remaining constant. The results for alcohol in 
carbon disulphide are in complete agreement with 
those mentioned above. 
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D and calciferol are found to 
coincide within 5° (Fig. 1). 80 
Nevertheless, when a mixture 8 
of the two is distilled, the :> 
maximum is not increased in 5 60 
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height, but instead, two new .S 
maxima appear separated by 
20°. Evidently calciferol and 40 

free vitamin D react, pro- e:;_ 
ducing other antirachitic sub
stances. 
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Recently, by studying some 
substituted di-aminoanthra
quinones, it has been deter-
mined that the maxima are FIG. 1. Absorption of a 5 mm. layer of ethyl alcohol (0·1 mol/lit.) in carbon tetrachloride. 

shifted about 5° C. for each 
Bottom curve, at 0° C. ; middle curve. at 20° C. ; top curve. at 70° C. 

additional carbon atom in the side chain. Calciferol 
is reported by Windaus et al. 2 to differ from vitamin 
D 3 by one carbon atom and one double bond in the 
side chain. It should be possible to settle the point 
by measurements of the elimination maxima ; and 
this work is in progress. 

The elimination method is being applied to the 
antirachitic vitamins in various fish oils ; the 
distribution of the esters is found to differ greatly 
from one fish to another. Should there be more than 
one form• of the vitamin (in yellow fin tunny liver, 
for example) and if the second differs by one or more 
carbon atoms in the .side chain, a distortion of the 
elimination curve should reveal the fact. 

A fuller description of the work will be published 
with acknowledgments to those who are contributing. 
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Intermolecular Forces and 0-H Absorption 
Bands in Alcohols at 3!1-

THE liquid aliphatic alcohols show in the region 
of 3 (.L two C-H bands, 287Q-2890 cm.-1 and 2950-
2970 cm.-1, and a very large and intense band at 
about 3350 cm.-1, which is generally attributed to 
a fundamental 0-H vibration. If we dilute to a 
very small concentration, we observe for ethyl alcohol 
in carbon tetrachloride that, at normal temperature, 
in passing from a concentration of 3·33 molflit. to 
0·005 molflit. and keeping the product concentration 

In our opinion, the band at 3640 cm.-1 corresponds 
to the 0-H vibration in the isolated alcohol molecule. 
With dilution the relative number of monomolecules 
grows, and this explains the increase in intensity of 
the band. This result is in agreement with the 
polarization measurements of C. P. Smyth, continued 
by K. L. Wolf, as well as his measurements of heat 
of mixing1 . 

The large band which disappears with dilution 
is, on the contrary, due to intermolecular actions, 
for example, the hydrogen atom of one molecule 
vibrating with the oxygen atom belonging to 
another one (hydrogen bond, as interpreted by 
Sidgwick 2 ). 

Temperature effect measurements confirm our 
opinion. Fig. 1 shows that at 0° the 0-H mono
molecular band at 3640 cm.-1 absorbs 56 per cent 
and the large band at 3350 cm.-1 showing the influence 
of intermolecular forces absorbs 96 per cent. If we 
raise the temperature to 70°, the intensity of the 
two C-H bands remains exactly the same, whereas 
the band at 3350 cm.-1 only absorbs a small per
centage, and the intensity of the 0-H band of the 
monomolecules increases and absorbs 64 per cent. 
Similar measurements on solutions of methyl, butyl, 
amyl and heptyl alcohols confirm this result. 

It seems possible that the large band at 3350 cm.-1 

can be decomposed into two bands corresponding to 
different molecular aggregations (polymers). 
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