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vapour lamp, they die and cytolyse in a few J?inutes. 
In tap water without benz-pyrene they Withstand 
this treatment indefinitely, provided that the effect 
of radiant heat is excluded. Exposure of the benz
pyrene in tap water to sunlight or to the mercury 
vapour lamp for long periods of time does not render 
it destructive to Paramecia when they are afterwards 
added and kept in the dark. The use of colour filters 
shows that radiations between 3500 A. and 4100 A. 
are effective. 

Paramecia which have been subjected to benz
pyrene overnight and washed water 
by slow spinning, retam their phot?sensitivity. 

Similar reactions occur when dibenzanthracene 
is used, except that the Paramecia require longer 
exposures to light than in the case of benz-pyrene. 

We have not been able to sensitize red corpuscles, 
and this suggests that the P:>rame?ia may ingest
ing colloidal particles, espemally smce keepmg. 
for a day or two in the benz-pyrene preparatwn m 
the dark greatly their sensitiv:ity. Colloidal 
particles are present m the preparatwns 
described, but whether any of the benz-pyrene IS m 
solution has not yet been ascertained. 

Shale oil and coal tar likewise sensitize Paramecia 
when a dilute emulsion obtained by shaking with 
tap water is used. 

These results therefore confirm our previous 
findings with white mice. 
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Selection and Mental Factors 

METHODS of 'factorizing' the correlation-matrix of 
a team of intelligence tests have been described in 
the last few years by Spearman, Kelley, Thurstone, 
Hotelling and others, and it of to observe 
what the influence of selectwn (mcludmg natural 
selection) in the population tested is on the number 
and nature of the 'mental factors' thus arrived at. 
I have discovered that if a team of n = p + q tests 
has been resolved into r general and n specific factors 
which are normalized and mutually orthogonal, and 
if the variances and covariances of p of these tests 
are changed by selection, then the can still J;>e 
analysed into r generals and n specifics, but, m 
addition, a certain number l of new group factors 
will appear which, however, run through the p 
directly selected tests only. Further, these r + 1J: + l 
factors will again be uncorrelated and 
but they are in general different from _the ongmal 
factors. Selection can thus be seen creatmg, destroy
ing and changing factors. 

A fuller account of this, together with a rigorous 
mathematical proof which ?r. Walter 
has made for me, will be pubhshed as soon as possible. 

University, 
Edinburgh. 

Nov. 1. 

GoDFREY H. THOMSON. 

Conversion of into a Derivative of 
oc-Phellandrene 

RECENT observations1• 2•3 of the co-existence of 
oc- and in certain e:;,sential oils suggest 
a possible biogenetic relationship between these two 
terpenes. So far as we are aware no evidence of such 
an interconversion has been put forward although 
this might be anticipated 
analogous conversion of mto . 
Since this lack of evidence may be due to the diffi
culty in detecting small quantities of one isomer in 
the presence of the other, it may. be of int_erest. to 
note that by condensation of maleic anhydnde With 

we have obtained a which, 
from its melting point, mixed melting pomt and rota
tion, is apparently identical with the compound 
obtained from l-<X-phellandrene3 • The 
employed was obtained from Canada balsam ml whiCh 
has been shown to be free from oc-phellandrene3 • 

Further evidence of the identity of the product 
is being sought and the mechanism of the 
is being investigated. A full account of the expen
ments will be published elsewhere. 

Sir John Cass Institute, 
Aldgate, E.C.3. 

Oct. 23. 

N. F. GooDWAY. 
T. F. WEST. 

' Berry, Macbeth and Swanson, J. Chem. Soc., 1444 (1937). 
• Duncan, Sherwood and Short, J. Soc. Chem. Ind., 50, 410T (1931). 
• Goodway and West, J. Soc. Chcm. Ind. (In Press.) 
• Simonsen, "The Terpenes," 2, 169 (1932). 

Free Radicals in Solution 
WITHIN recent years numerous investigations ha\·e 

proved beyond doubt the of free alkyl and 
aryl radicals, which are formed m the gaseou_s phase 
by the thermal or photochemical decomposition. of 
suitable organic molecules. More recently, Nornsh 
and Bamfordl have devoted their attention to the 
production of free alkyl radicals in solution and have 
shown that the alkyl radicals R and R', formed by 
the photodecomposition of a ketone RCOR', do not 
combine together, as in the gaseous phase, thus : 
R + R' ...... RR'; R + R--+- RR and R' + R' -+-.R'R', 
but mainly react with the solvent by abstractwn of 
hydrogen with the formation of the simple 
carbons RH and R'H. Further, Walker and Wild 
have studied the photodecomposition of diacetyl 
peroxide in solution (cyclohexane or ethyl alcohol) 
and have shown that more methane and less ethane 
is formed under these conditions than when the 
decomposition is effected in the of a solvent. 
This reaction would also appear to mvolve the pro
duction of free alkyl radicals, which again have the 
characteristic property of abstracting hydrogen from 
the solvent. 

More than three years ago3 • •, attention was directed 
to certain classes of organic compounds, namely, the 
diazo hydroxides, the . the 
arylazotriarylmethanes, and the dracyl peroxides, 
which in many of their reactions showed character
istics indicative of a non-ionic fission into free 
radicals and either nitrogen or carbon dioxide. Strong 
confirmatory evidence for this view was published a 
year ago5 • These showed as 
with the alkyl radicals discussed by Nornsh and 
Bamford, marked differences were to be found 


	Conversion of b-Phellandrene into a Derivative of  -Phellandrene

