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Letters to the Editor. 
[The Editor does not hold himself responsible for 

opinions expressed by his correspondents. Neither 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of NATURE. No notice is taken 
of anonymous communications.] 

Crystalline Vitamin D. 
FoUR crystalline preparations of vitamin D have 

recently been described 1 having approximately equal 
antirachitic activities (20,000-25,000 International 
Units per milligram) and similar absorption spectra, 
but differing widely in their optical rotations. It 
follows either that there are several substances having 
antirachitic activity or that none of these preparations 
is pure, and that the varying optical rotation is due to 
the presence of one or more impurities. 

When we described our own preparation, to which 
the name ' calciferol ' was provisionally applied, we 
could not exclude the possibility that it contained a 
certain amount of an inactive impurity. We have 
since found that when the crystalline material is 
heated at 180°, an inactive substance of very high 
dextro-rotation, ' pyrocalciferol ', is formed. Since 
calciferol was obtained by distillation, it seemed prob
able that it was contaminated with pyrocalciferol, 
which would account for its remarkably high dextro
rotation. Evidence of the existence of isomorphous 
mixtures was given, moreover, by the fact that 
different preparations on repeated recrystallisation 
retained constant but different optical rotations. 

The preparation of crystalline esters, the 3 : 5-
dinitrobenzoates, which was reported in a paper read 
by one of us (R. K. C.) at the meeting of Section B of 
the British Association on Sept. 25, made available a 
new method of determining the nature of our crystal
line material. Evidence had been obtained of the 
separation of the ester into two components, and the 
hypothesis was put forward that the distilled product 
was a mixture, or perhaps a molecular compound, 
of a substance with a higher antirachitic activity than 
any product yet obtained, and pyrocalciferol. The 
provisional conclusions then advanced have now been 
confirmed. On the basis of the biological tests so far 
completed, it would appear that our original pre
parations contained 30-50 per cent of inactive material, 
the dominant impurity being pyrocalciferol. Never
theless, we think it may be justifiable to retain the 
name ' calciferol ' for the active main constituent. 

The product obtained by the action of 3 : 5-dinitro
benzoyl chloride on the crystalline material in pyridine 
has been separated by fractional crystallisation into 
two esters, each of which has been repeatedly re
crystallised. Calciferyl 3 : 5-dinitrobenzoate, lemon
coloured plates, m.p. 145°-147°, + 104° in ace
tone, + 68° in benzene, yields on hydrolysis 

calciferol, m.p. ll4·5°-ll7°, + l19·5°, 105° 
in alcohol, in acetone, anti
rachitic activity 40,000 International Units per 
mgm. ; the solution in alcohol has an intense ab
sorption band with a maximum of < = 46·0 at 265 m,u. 
Pyrocalciferyl 3 : 5-dinitrobenzoate, orange-coloured 
prisms, m.p. 167·5°-169·5°, + 250° in benzene, 

yields pyrocalciferol, m.p. 92°-94°, + 608°, 
+ 494° in alcohol, showing no antirachitic 

activity ; the solution in alcohol has an absorption 
band with maxima of < = 15·7 at 296 m,u, 27 ·1 at 
284 m,u, and 26·1 at 27 4 m,u. Both calciferol and 
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pyrocalciferol are shown by analysis to have the same 
empirical formula as ergosterol. 

Prof. Windaus recently suggested that our crystal
line material was a mixture of his vitamin Dr with a 
substance of very high rotation ; 2 but calciferol, as 
now separated from pyrocalciferol, is evidently not 
identical with vitamin Dr, since the latter has a lower 
antirachitic activity and absorption coefficient and a 
higher optical rotation. Calciferol, however, resembles 
closely, in such physical properties as have been de
scribed, the "vitamin D 2 " (m.p. ll4°-ll5°, [a]n + 85" 
in acetone) which Windaus mentions in an addendum 
to his paper as having been more recently prepared 
by Linsert. By the courtesy of Prof. Windaus we 
have seen the proof of a forthcoming paper in which 
the absorption coefficient of vitamin D 2 at 265 m,u -is 
given, and corresponds closely with that of calciferol. 
The identity of the two substances however, cannot 
be assumed unless further experiment should show 
that vitamin D 2, like calciferol, has a substantially 
higher antirachitic activity than vitamin Dr, and not 
approximately the same activity, as stated. The 
antirachitic activity of calciferol is the highest yet re
corded in known units for any preparation. Identity 
of calciferol with the ' substance L ' of Reerink and 
van Wijk seems to be excluded by the great instability, 
lower absorption, and lower antirachitic activity of 
their product. 

The supposition that calciferol is a direct product 
of the irradiation of ergosterol has been confirmed by 
the preparation of the 3 : 5-!'1initrobenzoate directly 
from the undistilled, crude irradiation product. The 
ester and the sterol thus obtained show complete 
identity of properties with those from the distilled 
product, and the yield is such that the greater part 
of the antirachitic activity of the crude resin can be 
accounted for by the calciferol actually separated as 
the ester. 

We much regret that Dr. Bourdillon, the leader of 
our team, has been prevented l;>Y illness from taking 
a direct part in this stage of the work. 

F. A. ASKEW. 
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• Windaus et al., Joe. cit. 

A New Type of Magnetic Birefringence. 
IT is well known that salts of cerium and other 

rare earths exhibit in aqueous solution a Faraday 
effect or magnetic gyration of light in the opposite 
sense to that shown by the great majority of fluids. 
The phenomenon has been explained by Ladenburg, 
Becquerel, and others as an effect connected with the 
paramagnetism of the ions and their orientation by 
the magnetic field. The study of magnetic gyration 
in paramagnetic substances generally therefore pos
sesses great interest. Incidentally, also, the question 
arises if, as has been suggested by Ladenburg, the 
paramagnetic ions are orientated by the field, whether 
the solutions should not exhibit magnetic birefrin
gence when observed in a direction transverse to the 
field. Investigations made on both these points have 
yielded very interesting results. 

A magnetic birefringence of the kind suggested by 
the orientation theory is definitely shown by salts 
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