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Avogadro's number• has been decreased by about 
0 ·6 per cent from the value on which the X-unit was 
based. The new value is derived from the measure
ment of the density and unit cell of calcite•, the 
wave-length of the X-rays used being determined on 
an absolute scale by diffraction from a ruled grating. 
The error is equivalent to the statement that the 
X-unit differs from 10-• A. by O ·2 per cent. There
fore, if the new value of N O be accepted, one cannot 
use the Siegbahn scale of wave-lengths. 

The formula for the number of molecules, n, m a 
unit cell is 

N 0 p V 
n = M -, 

where p is the density, V is the volume of the cell, 
and M is the molecular weight. There are two ways 
of evaluating correctly n, M or p from this equation. 

(1) The most recent value of N 0 , 6·0228 (±0·0011) X 

10 23 mole-1, may be used, and V expressed in A.•, that 
is, in absolute units. In order to derive the lattice 
constants the X-ray wave-lengths used must be cor
rected from the Siegbahn scale ; some examples of 
the necessary changes are shown in the accompanying 
table. 

Ka, 
Cu Ka, 

Ka (weighted mean) 
KP, 

X-units 
1537•395 
1541 ·232 
1538·7 
1389·35 

Angstrom unit@ 
1 ·540522 
1 ·544367 
1·5418 
1 ·39218 

Ka, 707·831 0 ·709271 
Mo Ka, 712·105 0·713553 

Ka (weighted mean) 709·26 0·71070 
KP, 630 ·978 o ·632261 

(2) If one wishes to retain the Siegbahn scale, one 
must use an arbitrary value of N 0 , namely, 6·060 x 
10 23 mole-1 • In thls case the lattice constants are in 
1,000 X-units, although it is an invariable practice 
to call them Angstrom units. 

An error of the order of O ·6 per cent will occur if 
the new value of N O is used with the Siegbahn wave
lengths ; this may be quite considerable if substances 
of high molecular weight are being studied. 

The question arises as to which is the better of the 
two procedures. There is no doubt that the more 
logical is the former, in which case all wave-lengths 
need to be converted to Angstrom units by multiply
ing the X-values by l ·00203 4 x 10-•, the conversion 
factor given by Bearden•. There are two main ob
jections to this. First, there may ·be some confusion 
during the change. Warren5 has suggested that this 
confusion would be lessened by using the symbol 
'AA' to express 'absolute Angstrom units'. Secondly, 
the conversion factor is still not known so accurately 
as are the relative wave-lengths, and so another 
adjustment may have to be made later. The relative 
wave-lengths are known probably to O ·001 per cent ; 
and though Bearden is of the opinion that the con
version factor is also known to 0·001 per cent, Birge 
puts the error much higher, namely, 0·006 per cent. 
It might thus be thought preferable to wait until the 
conversion factor is known more accurately. It is 
possible, however, that no great improvement in 
accuracy can be expected with present techniques, 
in which case there would be no point in delay on 
this account. 

Our own opinion, and that of the members of this 
Laboratory with whom we have discussed the matter, 
is that the new wave-lengths should be adopted; 
and it is hoped to get a more general opinion at the 
second X-Ray Conference of the Institute of Physics 
to be held in Cambridge in April. We should, how-

ever, be glad to know the opinions of others who 
may be interested in the question, and whose results 
may be affected by it. 

Cavendish Laboratory, 
Cambridge; 
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Penillic Acid, an Optically Active Acid 
from Penicillin 

WE have observed that when highly active peni
cillin preparations are kept in aqueous solution at 
pH 2 there occurs a rise in the optical rotation which 
reaches a maximum and there remains constant. 
After this treatment only part of the material 
formerly readily extractable by ether can be re
moved by this solvent and there is left in the colour
less aqueous phase a substance which is strongly 
dextro-rotatory and has a pale bluish fluorescence in 
ultra-violet light. This substance, which we have 
named penillic acid, can be extracted from the 
aqueous solution by butyl alcohol, from which it can 
be separated in crystalline condition. Penillic acid 
has been obtained in this way from barium penicillin 
preparation varying in activity from 300 units to 
1,200 units per mgm., and as the yield is directly pro
portional to the biological activity of the penicillin 
used it seems not unlikely that penillic acid is de
rived from penicillin itself and not from its concomit
ants. The best yield so far obtained amounts to 
20 per cent of the barium penicillin. 

Penillic acid crystallizes from water in brilliant 
rhombs or in hexagonal plates which decompose at 
about 17 5° with evolution of gas but without charring. 
In aqueous solution (c = 0·2) it has the high specific 
rotation of + 600° for the mercury green line. The 
solution of the recrystallized material shows the pale 
bluish fluorescence referred to above. It is acid to 
litmus and has some of the properties of an amino
acid. It gives a deep bluish-purple colour with 
ninhydrin and is precipitated by mercuric chloride 
and phosphotungstic acid. It forms a sparingly 
soluble silver salt. It readily decolourizes bromine 
water without formation of a precipitate. It does 
not give the blue colour with ferric chloride char
acteristic of penicillamine1 • 

The penicillin used in these experiments was puri
fied by the silica gel - barium carbonate colunm re
cently described by Catch, Cook and Heilbron 2 from 
penicillin kindly supplied by Dr. C. G. Pope, of the 
Wellcome Physiological Research Laboratories, to 
whom we make grateful acknowledgment. 

The work described above was carried out under 
the auspices of the Therapeutic Research Corporation 
of Great Britain, Ltd. 

w. M. DUFFIN. 

s. SMITH. 

W-ellcome Chemical Research Laboratories, 
Beckenham. 
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