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bearing a ground-glass tube and condenser together with a separatory 
funnel sealed to its side. The mixture was warmed and when the reaction 
had ceased, without distilling the phosphorus oxychloride, a small amount 
of iron powder (0.2-0.5 g.) was added. Then, while the mixture was 
heated on the water-bath, 1.1 molecular equivalents of bromine was slowly 
added through the separatory funnel. A violent bromination of the cam-
phoronyl chlorides followed. After all the bromine had been added the 
mixture was heated for 45 minutes to insure complete reaction. At the 
end of this time, when no fumes of bromine could be detected, the flask 
was removed and allowed to stand at room temperature for 24 hours to 
permit the crystallization of the a-bromo-anhydrocamphoronyl chloride. 
The contents of the flask were filtered and the crude product, obtained in 
yields of 75%, was repeatedly washed with small amounts of absolute 
ether to remove both its readily soluble isomer and ferric bromide. The 
solid was dissolved in hot benzene, boiled with Norite two or three times 
and finally allowed to cool. Transparent crystals of the pure product melt
ing at 168° were obtained. The original filtrate contained some a-bromo 
acid chloride together with ferric bromide and the /3-, or isomeric, bromo acid 
chloride. The latter compound has never been obtained in a pure state. 

This method of catalytic halogenation appears to have considerable 
value in the catalytic preparation of a-halogen acids. I t is the intention 
of the writer to continue investigation of the reaction, extending it not only 
to other acid chlorides, but also to other classes of aliphatic compounds 
to which it has not been applied. 
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The Purity of Alpha-Gamma-Dichlorohydrin Prepared by the Action 
of Hydrogen Chloride on Glycerol.—In the preparation of a,7-dichloro-
hydriri from glycerol by the action of hydrogen chloride there is the possi
bility of forming considerable amounts of a,/3-dichlorohydrin (the dichloride 
of allyl alcohol). The complete separation of such a mixture by distilla
tion would be very difficult. In order to obtain information in regard 
to the purity of the dichlorohydrin prepared in this way, we investigated 
the action of ^-nitrobenzoyl chloride on the final product of the reaction 
which was collected over a 3 ° range and over a 7 ° range. The preparation 
and distillation was carried out as described in "Organic Syntheses," 
Vol. II, p. 29. Five g. of the material was mixed with 20 g. of pyridine 
and 8 g. of ^-nitrobenzoyl chloride; the mixture was heated for 3 hours 
on the steam-bath, then allowed to stand overnight and finally treated 
with dil. hydrochloric acid and extracted with ether. After the removal 
of nitrobenzoic acid by means of aqueous sodium carbonate, the ether 
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was dried and evaporated. From the 3° portion 10.2 g. of ester was ob
tained, m. p. 55-58° (94% yield), and 10.0 g. from the 7° portion, m. p. 
53-57.5° (92% yield). The pure ester after several recrystallizations 
melted at 58-59°. 

Calc.forC9H904NCl2 : Cl, 25.5. Found: 25.4. 

The isomeric ester of a,/3-dichlorohydrin was made in a similar fashion 
from the allyl alcohol dichloride. I t melted after several recrystallizations 
at 35.5-37°. 

CaIc. for C9H9NCl2: Cl, 25.5. Found: 25.7. 

A mixture of 90% of the a,Y-ester and 10% of the a,|3-ester melted 
at 26-48°. The crude product from the 3° and 7° portions must, there
fore, have contained much less than 10% of the isomeric ester. Since 
the yields of this crude ester were 94 and 92%, the original portions must 
have contained at least 9 1 % and 89% of a,7-dichlorohydrin (assuming 
the melting points corresponded to 97% purity). Considering the losses 
in the manipulation, etc., it is probable that the purity is several per cent, 
higher than this; the relatively high melting point of the crude ester points 
to the almost complete absence of the a,/J-dichlorohydrin from both portions. 
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The Phase Rule and the Study of Heterogeneous Equilibria: an Introductory Study. 
By A. C. D. RIVETT, D.Sc, Associate Professor of Chemistry in the University of 
Melbourne. Oxford University Press, American Branch, New York, 1923. 204 pp. 
118 figs. 20 X 13 cm. Price $3.50. 

This little book by Professor Rivett is a welcome addition to our very 
limited textbook literature of the phase rule. Outside of Roozeboom's'' Die 
heterogenen Gleichgewichte," which is too encyclopedic for any but a 
specialist, and Bancroft's "Phase Rule," which has had its greatest use 
in bringing to the attention of chemists the value of the phase rule at a 
time when it was but little known, there have been only two readable 
books on the phase rule, as far as the reviewer knows, which could be put 
in the hands of a graduate student or an investigator needing an acquaints 
ance with the phase rule for the purposes of his research—namely, Findlay's, 
"Phase Rule" and Clibbens' "Principles of the Phase Theory." This 
third book fulfils the requirement of being another readable book—perhaps 
more so than Clibbens—and at the same time presents, in clear and under
standable language much material that is not found in either of the others. 
The author states that it is not "either a treatise or a book of reference," 
but is intended as "an introduction to the subject." In the opinion of 


