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camphor and borneol varied according to the conditions under which the

test was applied.

When Guerbet heated w^-borneol instead of 1-borneol with potassium

hydroxide, he obtained inactive campholic acid, which proved to be

identical with the racemic product obtained from a mixture of d- and
1-campholic acid.

Recrystallised from 80 per cent, alcohol, the inactive acid forms

translucent hexagonal flaky crystals, m. p. 109 , whereas the two active

acids form longish, clino-rhombic prisms, longitudinally striped.
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The lactone of a-hydroxy-dihydro fencholenic acid, a body

difficult to obtain, has thus far only been prepared by roundabout

methods. Recently, A. Blumann and O. Zeitschel 1
) observed that

this lactone had been formed, although only in small proportions

(1 to 2 °/o) when oxidising a large quantity of fenchylalcohol by means
of Beckmann's chromic acid mixture. Contrary to expectation, it was

impossible to prepare the lactone from fenchone by this process,

for even after being treated with chromic acid mixture for 3 days at

normal temperature, the fenchone remained wholly intact. For pur-

poses of identification the authors prepared from hydroxy-dihydro-

fencholenic acid lactone (m. p. 77 to 78 ; Md -f-i7 4i') the corre-

sponding hydroxy-acid (m.p. 106 to 107 ; Md — 3° 13')* a-fencholenic

acid (b. p. 144 to 146 , 12 mm.) as well as hydrochloro- fencholenic

acid (m. p. 97 to 9 8°). CH
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Lactone of a-hydroxy-dihydro-fencholenic acid

Cinnamicacid. The publication by Biilmann 2
), to which reference

was made in our last Report, has been amplified by C. Liebermann 3
),

*) Berl. Berichte 42 (1909), 2698.
2
) Berl. Berichte 42 (1909), 182; Report April 1909, 140.

8
) ibidem 42 (1909), 1027.
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in a paper in which the author endorses Biilmann's theory on the

trimorphy of the isomeric cinnamic acids. Referring to Biilmann's

assertion that the cinnamic acids melting respectively at 38, 46, 57,

and 68° are chemically identical, Liebermann points out, however,

that the fact that separate modifications can exist within so wide a

range of temperatures indicates that the differences between these bodies

are not only crystallographical but also to some extent chemical. Lieber-

mann moreover shows that mere mechanical manipulations, such as

rubbing, may cause the acid melting at 42 to 43 ° to become
converted into the variety melting at 65 to 66,5°. He also noticed

that the wa-acid, m. p. 5 8°, especially after being comminuted, was con-te

verted into the <2//<9-acid, m. p. 68°, after prolonged exposure to light.

Meanwhile Biilmann 1
) has continued his earlier investigations and

has been able to confirm the observations he has already made with

regard to the ready conversion of the three cinnamic acids as well

as his theory of a trimorphy of the three acids, although the behaviour

of the acids melting respectively at 58 and 68° points to the existence

between them of differences which up to the present have not yet

been explained.

Without entering into details of the experiments, we desire to give a

synopsis of the results of Erlenmeyer's 2
) most recent investigations,

which form a continuation of this author's work to which we referred

in our last Report 3
).

The author's investigations show that hetero-cinnamic acid can

be formed in plants, although only in comparatively small proportions.

As regards the cinnamic acids which are made by various synthetic

processes, the heating of benzalacetone with sodium hypochlorite (accor-

ding to the process of the Farbwerke Meister, Lucius and Briming) pro-

duced mixtures of storacic and hetero-cinnamic acid. Heating

of benzal-malonic acid with glacial acetic acid (Claisen's and Crismer's

process) 4
) resulted in alio- cinnamic acid accompanied by similar acids,

which separated out in the crystalline form of storacic and hetero-

cinnamic acids. Cinnamic acid ester prepared according to Claisen 5
)

and Erlenmeyer 6
) from acetic ester and benzaldehyde by condensation

with sodium, yielded, when saponified, synthetic cinnamicacid.
Phenylpropionic acid, when reduced with zinc-dust and glacial acetic

acid (Aronstein's and Holleman's process) 7
), yielded storacic cinnamic

*) ibidem 42 (1909), 1443.
2

)
ibidem 42 (1909), 2649 and 2655.

3
) ibidem 42 (1909), 502; Report April 1909, 138.

4
) Liebig's Annalen 218 (1883), 135.

5
)

Berl. Berichte 23 (1890), 977.
6
) Liebig's Annalen 275 (1893), 12.

7

)
Berl. Berichte 22 (1889), 1181.

14"
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acid. Perkin's reaction, applied under various experimental conditions,

such as different durations of the reaction, different proportions of

benzaldehyde (origin not stated), sodium acetate and acetic anhydride,

as well as increased temperature, always yielded the same synthetic
cinnamic acid. In order to settle the point whether perhaps the cause

of the differences in the cinnamic acids was to be sought in the benz-

aldehyde, a benzaldehyde free from chlorine was carefully distilled. In

the course of frequently repeated fra< tionations the author succeeded

in recovering a "volatile constituent" as well as one boiling between

182 and 184 . By Perkin's reaction, storacic cinnamic acid was

obtained from the most volatile fraction (b. p. not stated), and hetero-

/3- cinnamic acid from the fraction with the highe>t b. p.

In order to prove the connection between the special properties

of hetero-/?-cinnamic acid and the aromatic nucleus, the former was

oxidised with permanganate into benzaldehyde, and cinnamic acid re-

generated from this product. The acid, again, was hetero-/?-cinnamic
acid. Natural banzaldehyde containing hydrocyanic acid yielded chiefly

storacic-cinnamic acid. But when the aldehyde was split up into

fractions boiling respectively at 150 to 17 8° (I), 178 to 180 (II), and

180 to 180,5° (III) and each fraction treated by itself, fraction I

yielded storacic acid, fraction II synthetic acid, and fraction III

hetero-/?-cinnamic acid. This result indicates the probability that

when hydrocyanic acid is eliminated from the natural benzaldehyde

containing that acid, the benzaldehyde is converted into "synthetic"

benzaldehyde. As a matter of fact, the aldehyde referred to above,

when freed from hydrocyanic acid by our process, yielded synthetic

cinnamic acid.

Erlenmeyer also mentions experiments for the reciprocal conversion

of the different cinnamic acids. He found, inter alia, that storacic

acid remains unaltered when boiled for 36 hours with caustic soda

liquor, whereas on prolonged exposure in the cold in concentrated

sulphuric acid it gradually becomes converted into hetero-/J-cinnamic
acid. In order to convert storacic cinnamic acid into the synthetic

product, the former is oxidised into benzaldehyde with permanganate

of potash, and from the latter, when condensed, synthetic acid almost

always results. The discovery that with Perkin's reaction, but in the

presence of copper, ordinary benzaldehyde yields storacic cinnamic
acid, is a remarkable one.

A table containing data as to the manner in which storacic-cinnamic

acid, synthetic cinnamic acid and hetero-/?-cinnamic acid are obtained

and generated, is added to the paper. The results of an examination

of the crystallographic elements of the cinnamic acid dibromides and
the conductivity of the isomeric cinnamic acids (this latter by K. Bube),

are also given. The investigation is to be continued.
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Nitrogenous Bodies.

Since indol and skatol have been known as constituents of essential

oils, efforts have been made to determine the presence of these bodies

by the clearest possible reactions. As stated in our last Report 1
)

F. Weehuizen has utilized Steensma's colour-reaction of indol for the

purpose of determining their presence. The process published by

C. Gautier and T. Noyer 2
) is based upon the same principle, with the

exception that chloroform is used for extracting. This method makes

it possible to detect the presence even of traces of the two bodies

referred to. 5 cc. of the liquid under examination are shaken up with

5 cc. of a 5% alcoholic solution of p-dimethylamido benz-
aldehyde, next diluted with 1 cc. of pure concentrated hydrochloric

acid and the solution extracted with 5 cc. chloroform. If indol - is

present the chloroform assumes a carmine colour; if skatol, it turns

blue 3
). In the presence of a mixture of the two bodies the chloro-

form acquires a violet tint. The spectra of the two colours also differ.

x
) Report April 1909, 140.

2
) Compt. rend. soc. biol., 19 Dec. 1908. Quoted from Bull. Soc. chim, IV. 5

(1909), 256.
3
) Weehuizen in his paper has already referred to this blue colouring.
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