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According to another process devised by L. Schmidt!) the bornyl and isobornyl
esters of organic acids are obtained in a good yield and free from by-products when
these acids are heated with pinene or pinene-containing oils with an addition of boron
trioxide. This latter reagent acts as a general condensing agent for pinene and organic
acids by which pinene is esterified in a short time quantitatively even in open vessels.
It is said to offer particular advantage to act on the mixture with boric, metaboric,
or tetraboric acids on the anhydrides of the organic acids: For instance, 13.6 pts. of
pinene or turpentine oil, 9 pts. of glacial acetic acid, and 1t pt. of boron trioxide are

heated to its the boiling point under a reflux tube, until the ester content increases

no more. The ester mixture is washed with water and fractionated in vacuo and yields
on saponification with alcoholic potash pure borneol 4 isoborneol with a m. p. of 197
to 1990, The unchanged boron trioxide can be used again.

The process may be modified®) by substituting the boron trioxide by so-called
mixed anhydrides of boric and of organi¢ acids, such as boric acetic anhydride. This
mixed anhydride, a simple additional product of the formula: —

R coY O+ Bi0s =2B(0-CO-R;

is preferably prepared in the cburse of the. reaction. For instance, 136 kg. of pinene,
60 kg. of glacial acetic acid, 10.2 kg. of acetic anhydride, and 2.3 kg. of boron trioxide
are heated- together for several hours on a water-bath, the reaction-product is rjnsed
with water as soon as the ester-content has reached a maximum, and the acetates of
borneol and isoborneol are obtained by fractional distillation. Safponiﬁcation yields
a mixfure of pure borneol and isoborneol, m. p. 197 to 198°.

3

F. Martin®) started some experiments on the acetylation of borneol and isoborneol.
His investigation culminated in the result that in estimating borneol or alkylborneol
the alcohol must be heated for three hours with 3 parts of acetic anhydride and some
sodium acetate up to 145 to 150°. With less time, or less acetic anhydride, acetyl-
ation remains incomplete, as Martin states. (The  acetylation was performed in an
oil. bath at a temperature close to the boiling point.)

Contrary to these statements it is quite sufficient when in the quantitative acetyl-
ation of borneol, equally so of geraniol, menthol, and santalol, 10 ccm. each of the
atcohol and of acetic anhydride are boiled for one hour with 2 g. of sodium acetate.
Years ago*) we established, by way of experiment, the correctness and practicability
of this method. '

According to L. G. Wesson®), isobornyl ester and camphene are obtained by heating
a mixture of a carboxylic acid and of pinene hydrohalide with some zinc, the proportion
of which not exceeding 5 per cent. of the pinene hydrogen halide employed.

Carvomenthol.— When reducing e-phellandrene nitrite with sodium and alcohol,
Wallach and Herbig®) had obtained, in addition to tetrahydrocarvone (carvomenthone)
and tetrahydrocarvylamine, l-tetrahydrocarveol (!-carvomenthol), but they abstained from
examing the resulting alcohol for optical isomerism. V. Paolini?), on repeating these
experiments, found that two isomeric forms of l-carvomenthol are generated in the

1) Germ. Pat. Appl. Sch. 50927, Oct. 3, 1921. — £) Germ. Pat. Appl. Sch. 53704, Oct. 3, 1921. Add. to
Appl. Sch. 50927. — 3) Journ. de Pharm. et Chim. VII. 28 (1921), 168. — 4) Report April 1910, 155. —
%) U. S. Pat. 1372382, March 22, 1921. As per Chem. Zentralbl. 1921, II. 1063. — ) Liebig’s Annalen 287 (1895),
378. — 7) Rend. della R. Accad. dei Lincei 80 (1921), 265. As per a separate copy kindly forwarded to us.
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process. The tetrahydrocarvéol obtained from nitro-a-phellandrene (e-phellandrene,
b. p. 75° at 15 mm.; dy500.848; ap —81°30°; npyo 1.4769) by reduction with sodium
and absolute alcohol showed the following constants: —b. p. 218° (corr.); dis0 0.9073;
[a]p —10.83°, np;s0 1.463. From this alcohol the author prepared, by the cold process,
the hydrogen phthalate of Il-carvomenthol (m. p. 899; [a], —45°4’) which yielded
on saponification pure l-a-carvomenthol (b. p. 218° [corr.]); d;00.9074; «, —20.389;
Npso 1.463). From the mother liquor of the carvomenthol phthalate mentioned above
a second, syrupy hydrogen carvomenthol phthalate was produced, which on trans-
formation into its silver salt (m. p. 175 to 176°) yielded furtheron I-g-carvomenthol
(b. p. 218° [corr.]; dis0 0.9071; [a]p —8.63°; nps0 1.463). Paolini proposes to term the
isomeric carvomenthols obtained by him?) from carvone, for sake of differentiation,
- d-y-carvomenthol ([«]p 4 1.82°) and I-y-carvomenthol ([«], —1.83°).

Furthermore, Paolini?) succeeded in obtaining from d-carvone, by following the

directions given by Vavon?), on reduction with hydrogen and - platinum, a carvomenthol,

the constants of which were in accord with those of Vavon's preparation, with exception
of the rotation ([a], —2.75°, instead [«], —24.7°). Paolini proved the products with
different rotatory power to consist of mixtures of optical isomerides. Either the one
or the other isomeride preponderated, according to the more or less complete process
of the reduction. From carvomenthol ([a]p — 2.75°) the author, by aid of his so-called
cold process?) (vid the di-d,S-carvomenthyl phthalate, m. p. 859, [«]p --38.53°), was
able to separate two isomeric compounds:— d, 8-carvomenthol (b. p. 218° [corr.];
di500.9074; [«] 4-8.299) and I, S-carvomenthol (b. p. 218° [corr.]; dise 0.9073; [«], — 8.540;
np;so 1.463; identical with the one of the two isomerides resulting from nitrophellandrene,
see above). . ‘

Terpin hydrate.— According to a patent granted to the Sociéte Landaise du terpinéol*),
terpin hydrate may be obtained from turpentine oil by means‘of the following contri-
vance: — A wooden vat, lined with lead, and filled with turpentine oil and dilute
acid, is connected with two pumps of acid-resisting metal. The suction pipe of
the one pump dips into the acid, that of the other into the oil, whereas the discharge
pipes terminate in the oil and the acid respectively. On putting both pumps in
motion a very close mixture of both acid and oil results within a short time, yielding
terpin hydrate.

Terpin hydrate is, according to R. Marchand®), obtained in almost theoretical
quantity and in the crystalline state on mixing oil of turpentine (one pt) with a
23 per cent. sulphuric acid (2 pts.) and shaking vigorously in an atmosphere of nitrogen
or carbon dioxide for about 90 hours.

Concerning the estimation of terpin hydrate, see p. 113 of this Report.

P. Lipp and C. Padberg®), with the object of studying the behaviour of apotricyclol (1),
a derivative of the hitherto unobtainable cyclopropanol (Il), prepared the first-mentioned
alcohol from tricyclenic acid amide (IIl), which, owing to the lability of the trimethylene
ring was primarily degradated according to Hofmann-Jefireys?) down to apotricyclyl-
methylurethane (m. p. 114 to 116°). In this reaction, tricycloyl-apotricycyl-urea (decomp.

1) Cf. Bericht (Germ. ed.) 1921, 113. — ?) Rend. della R. Accademia dei Lincei 30 (1921), 371. As per
a reprint kindly forwarded to us. — 3) Cf. Report October 1911, 150. — ¢) Fr. Pat. 522657, Aug. 14, 1920.
See also Chem. Zentralbl. 1921, IV, 1328, — 8) Brit. Pat. 153606, Nov. 10, 1920. As per Journ. Soc. chem.
Industry 40 (1921), A.716. — ) Berl. Berichte 54 (1921), 1316. — 7) Rerl. Berichte 30 (1897), 898.
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p. 238 to 239° [corr.], on slow heating) resulted as by-product, the isocyanate formed
in the main reaction acting with some of the unattacked amide:—

CoHisN:C:0 4 H:N-CO:CyHys = CyHyy-NH-CO-NH-CO- CsHm

Careful saponification, performed by fusing with solid caustic potash, yielded apo-
tricyclylamine CoH;3NHz, m. p. 104© (unsharp), besides camphenilone and camphenilol.

With the object to characterise the unstable apotricylylamine, the authors brought
the body in reaction with, inter alia, phosgene, obtaining thereby as primary reaction-
product a liquid compound, probably apotricyclyl isocyanate. The latter was transformed
by aniline into apotricyclyl-pheny]—urea, partly also into symm. di-apotricyclyl-urea: —

CyH;s - NH ' ' CyH,s- NH
>C0 <— CHp'N:CO —»> . >Co
N C°H5 . Can * ”H
Apotricyclylphenylurea. Apotricyclyl isocyanate. Di-apotricyclylurea. }

‘ On diazotising the hydrochloride of apotricyclylamine with sodium nitrite, apo-
tricyclol resulted, the reaction passing off fairly well; intermediarily, a comparatively
stable nitrite was formed. The alcohol apotricyclol (m. p. 75 to 80° [unsharp],
b. p. 82 to 86° at 125 mm.; phenylurethane, m. p. 121.6 to 1220 [corr.]), on exposure
to the air, deliquesces in the course of a few hours forming a viscid oil. When boiled
with a dilute mineral acid, equally when heated (without water, by ketisation) in a
current of dry hydrogen, apotricyclol yields quantitatively camphenilone. With phos-
phorus pentachloride, apotricyclol passes over into camphenilone dichloride (IV),
m. p. 168 to 169°.. Ethereal solutions of the alcohol, on treatment with metallic
sodium, yielded, without evolution of hydrogen, the sodium compound of camphenilone
pinakone (V) from which the methyl ether was obtained, dimethyl sulphate reacting
quantitatively, and methy] iodide only partly. ’

. HC (|:H—-——CH, H.(‘} ~'-(]ZH——CH3
l CHa'(I:'CHs l CHS "\,y\_ T CHS ’ CH;‘C'CH;
HC- --|———CH - HC-. CH
- N/ - / '
c CH-OH
| .
OH _ CO-NH,
(I) Apotricyclol. (II) Cyclopropanol. () Tricyclenic acid amide.
HyC— <|:H -~ -CH, HyC—-- - ~-CH HC— CH,
‘ CH,-C-CH, ] L 7/ ’ CHy
HyC- _____]___ —CH H(,: . (\: _i C\ —CH
L | o
Cl . C CHS ] ONa . Nao i CH:
él ch——' CH2 HQC" - - _CHQ
(1V) Campbhenilone dichloride. (V) Sodium compound of camphenil pinacone.

As to optical investigations of geraniol and citronellol, vide p. 116 of this Report.

The publications by Fromm and Klein - on olibanol (see p. 36 of this Report) and by
Miiller on the constitution of reuniol (see p. 116 of this Report)-are discussed by H. Heller?).

l) Deutsche Parf.-Ztg. 7 (1921), 22,
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On \a neW a, B-ketonic alcohol, CoH100s, compare p. 150 of this Report.

Froxﬁ atractylol, Seisi Takagi?) obtained, by reduction with*hydrogen and platinum’
in glacial acetic acid, dihydroatractylol CisHssO as a viscid oil, [a]p,0+14.90,

Aldehydes.

K. W. Rosenmund and F. Zetsche?), by catalytic dehydrogenation by means of the
“copper-quinoline-nitro-body” and of oxygen, obtained from primary aliphatic, aromatic
and equally hydrocyclic alcohols the aldehydes, from secondary alcohols the ketones.
Tertiary alcohols remain unaffected. The following examples are cited by the authors: —
benzophenone from benzhydrol (yield, 92 per cent.), “fermentation” valeric aldehyde from
“fermentation” amyl alcohol (80 per cent.), acetaldehyde from ethyl alcohol (52 per cent.),
propionic aldehyde from propyl alcohol (5 per cent.), isobutyric aldehyde from isobutyl
“alcohol (75 per cent.), o-chlorobenzaldehyde from o-chlerobenzyl alcohol (86.2 per cent.),
fural from furyl alcohol' (74 per cent.). The method is particularly suited with the
difficultly, or non-volatile, alcohols; with the volatile alcohols, the method offers no
. advantages compared with the usual processes.

The method worked out by Rosenmund and Zetsche®) for the catalytic preparation
" of aldehydes from the corresponding acid chlorides lends itself likewise to the prepa-
ration of polyaldehydes, as the authors found in community with Chr. Fliitsch4). The
following aldehydés were obtained by this method, with an average yield of 75 to
85 per cent.: —octanedial = suberic dialdehyde (di-semicarbazone, m.p. 183 to 1859;
dioxime m. p. 152°); phen-dimethylal-1,3 = isophthalic dialdehyde, m. p. 88 to 89°;
phen-dimethylal-1,4 = ferephthalic dialdehyde, m. p. 116°. Orthophthalic dialdehyde,
however, was unobtainable from the o-phthalic acid chloride, probably the o-acid
dichlorides are rearranged to the asymmetric form owing to the palladium chloride
formed in the reduction.

The following process for preparing aromatic hydroxyaldehydes has been patented
in the U, K. in favour of the Société chimique des usines du Rhdne®): — Phenols -or,
their derivatives are treated at suitable temperatures with formaldehyde in presence
of a nitroso compound, such as nitrosobenzene, nitrosonaphthalene, or p-nitroso-
dimethylaniline. If necessary, a condensating agent, e. g., hydrochloric acid, is added.
When the reaction has passed off the solvent is removed by distillation and the hydroxy
aldehyde worked up as usual.

" The specification deals with the preparation of vanillin by starting from guajacol,
formaldehyde, and p-nitrosodimethylaniline. In the same manner anisic, protocatechuic,
p-hydroxybenzoic, and salicylic aldehydes are obtainable.

Closely related to this process is the method specified by H. Haakh®): —Phenols,
or derivatives thereof, are allowed to react with formaldehyde, or bodies splitting off
formaldehyde, and aromatic nitroso compounds, e. g., p-nitrosodimethyl(ethyl)aniline,
p-nitresophenol, in presence of a condensing medium (hydrochloric acid). By this
method, anisic aldehyde may be prepared from anisole, and vanillin from guajacol.

1) Journ. pharm. Soc. Japan 1921, No473. Cf. also p. 47 of this Report. — %) Berl. Berichte 54 (1921),

2033. — 3) Cf. Report 1918, 122. — #) Berl. Berichte b4 (1921), 2888. — &) Brit. Pat. 161679, April 13,
1921; cf. also French Pat. 523407, Aug. 18, 1921, and Swiss Pat. 95560 Nov. 1. 1921. — ¢) Brit. Pat. 157830,

Febr. 17, 1921. As per Chem. Zentralbl. 1921, 1V, 121,
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Polymerisation of the most unstable acrolein to insoluble disacryl may be prevented,
as was found by Ch. Nloureu. Ch. Dufraisse, P. Robin, and ]. Pougnet?), by adding a
small amount of phenols or bodies containing such, such as pyrogallol (in proportion
1:1000), pyrocatechol or hydroquinone (1:500), gallic acid (1:250), or ethereal tannin
solution (1:100). Extracts of tanning agents act in the same manner. These phenols
are likewise capable of arresting the once started polymerisation of acrolein. The
aldehyde, when treated wifh these agents, remains stable for years, provided that it
is kept in the dark and at a temperature not exceeding 30°.

" Citral. — E. Knoevenagel and G. Oelbermann?®) have continued the work of the
first-named author?®) on testing the constitution of compounds of the citral series by
optical methods. The values observed by the authors of the specific normal exaltation
of citral were in good accord with the figures observed formerly by v. Auwers and
Eisenlohr, as well as with those found by the last-named investigator for the system
—C(R):CH-CHO (E ZRetr. 1.25; E Znisp. 45 per cent.). Whereas a preparation of citral after
keeping for 48 hours at a temperature of — 190° had suffered a slight change (the
refractive index rising from 1.48786 to 1.48821), another preparation remained unchanged
after the same treatment. After three months’ standing in the same sealed bottles, the
preparation, on optical examination, showed a strong increase in density and a decrease
in the molecular refraction. Possibly, it was the case of polymerisation, or oxidation,
or of both.

With pseudoionone, the authors obtained values equally in good accord with those
recorded by Eisenlohr for the system — C(R): CH-CH: CH-C(R): O (E Zretr. somewhat
above 2.7; EXpisp. above 110 percent.). The optical constants remamed unchanged
after coolmg the preparation down to — 190° for 300 hours.

From pseudoionone, vy-ionone acetate was prepared according to Knoevenagel, by
means of acetic anhydride with addition of sublimed ferric chloride. B.p. 145 to 146°
(15 mm.). Basing on the values read off for the exattations (E Zretr. -+ 0.29 and - 0.42;
E Zpisp. +7 and - 8 per cent.) the authors suggest formula (I) for the acetate, although
they admit that various isomerides may be present. This assumption is rendered
probable by the wide b. p. range of the freshly-prepared acetate, the main part of
which boiled from 118 to 150° at 11 mm. - No alteration of the optlcal values was
noticed after cooling down to — 190° during 300 hours. .

For iso-y-ionone, obtained from the preceding acetate by boiling with alcoholic
caustic potash (b. p. 128 to 129° at 13 mm.) the author suggest formula (Il) in view
of. the exaltations found (EXRetr. + 2.22 and -+ 0.39; E Episp. + 10 and - 14 per cent.).
Cooling down to — 1909, for 300 hours, did not affect the body; however, after ten
hours’ standing in an open vessel the molecular refraction, by oxidation, rose from
1.49805 to 1.50311, and after 17 hours to 1.50350. The semicarbazone, m. p. 189°, was
identical with a semicarbazone obtained in the same manner from vy-ionone acetate.

By abstracting water from y-ionone with zinc chloride, the authors obtained two
fractions of a hydrocarbon (not quite pure, b.p. 90 to 122° [12 mm.] and 135 to 145°
[21 mm.]), concerning the constitution of which nothing certain could be stated from
the optical data or the chemical reactions (preparation of an oxidation-product).

The optical dispersion observed with a-citrylidene acetoacetic ester was some-
what too low, since that body is easily rearranged into the g-isomeride and therefore

1) Process for stabilising acrolein. Germ. Pat. Appl. M/64903, April 7, 1921. — 2) Journ. f. prakt. Chem.
N. F. 102 (1921), 305. — %) Cf. Report 1919, 147.

- e
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is difficultly obtainable in the pure state. In view of this circumstance and of the
optical constants found by them ‘the authors regard the formula (Ill) of the ester?), as
suggested by Steinle, as the correct one. ‘

From a citrylidene acetoacetic ester the authors prepared, vid the a-isoester, a-igo-
ionone. In order to make the methods of preparation agree with the optical data,
Knoevenagel and Oelbermann assign to this ketone formula (IV) in lieu of formula (II)
hitherto accepted which they suggest for iso-y-ionone.

When examining S-citrylidene acetoacetic ester, the optical constants were not found
to agree with the formula propagated by Mechtersheimer?) which constitutés a simple,
“disturbed”. conjugated system. The optical data would agree best with formula (V), with
cumulated double bonds, the presence of which, however, has not been proved hitherto.

CHS\/CH:} : HaC\/CHa
C C
i . I
' C
HC” \CH—CH = C- 0—CO—CH, H,C¢” "\ CH—CH,—CO—CH,
L \
| . |
CHa ‘ CH'
(I) Pseudoionone acetate. . (1) Isopseudoionone.
HsC
HaC\_CH H’C>c = CH—CHy—CHy—C = CH—CH = C—CO—CH,
CH ' CH, - CO—QCH,
\ C (1) a~Citrylidene acetoacetic ester.'
HC” "\ CH—CH,—CO—CH,
Ha€ /CH ' |
9 \ Vi v HeC .
e >C = CH—CH—CH,—C = C = CH—CH—CO—CH,
| H;C | |-
CHB CHs CO—OCQHS
(IV) a-Isoionone. ’ ) *(V) B-Citrylidene acetoacetic ester.

From the S-ester, a hydrocarbon was prepared according to Mechtersheimer by
means of zinc chloride, which was oxidised by a mixture of nitric and sulphuric acids.
The resulting body, a solid of the m. p. 1540, has not been examined further.

The formula for g-y-ionone, S-isocitrylidene acetoacetic ester, and 8-isoionone?) put
-forward by Mechtersheimer agree approximately with the values observed by the authors.

On benzaldehyde, see p. 90 of this Report.

Conéeming a specially devised flask for the estimation of phenylacetaldehyde,
cf. p. 114 of this Report.

Salicylic aldehyde and acid are obtained, as per an American Patent 1380277,
May 31, 1921 of J. M. Weiss and C. R. Downs3), by oxidising o-cresol in the. vapour
phase with a gas containing oxygen in the presence of a metallic oxide as catalyst.
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Ketones.

As to the preparatlon of ketones from secondary alcohols, see page 143 of the
present Report. :

In order to supplement earlier mvestlgatlons‘), P. Sabatier and B. Kubota“) pubhsh

_ new details on the catalytic. reduction of benzaldehyde and of aromatic ketones by means

of copper. The metal required for their experiments was prepared by slow reduction,
at 2009, of black tetracupric hydrate. At 350°, benzaldehyde was reduced to benzene;
toluene, and carbonic oxide. Contrary to the reduction performed formerly by aid of

_ nickel, the carbonic oxide was not reduced to methane, but remained unchanged.

Acetophenone and ethylphenylketone were-reduced catalytically by copper at 350°
to ethylbenzene (b. p. 135°) and propylbenzene (b. p.158°). Under identical conditions,
benzoyl propanone was transformed into acetophenone (fairly good amount), some acetic
aldehyde, ethyl alcohol, and ethylbenzene. By reducing benzoquinone over copper, at 300°,
nearly exclusively hydroquinone, m. p. 169°, resulted, besides some water and phenol.

Carvone. — A. Miiller®) was successful in preparing crystalline benzalcarvone which -

hitherto has been obtained by the usual condensation reactioris merely as an amorphous * -

product*). The condensation of carvone with benzaldehydg passed off by means of.
alcoholic potash lyé at a temperature not exceeding 4- 2 to 4- 3°. The fraction b.p.170 -
to 180° (10 mm.) of the reaction-product constituted the raw material for the preparation

‘of two isomeric benzalcarvones, the residue forming the amorphous body described

already by Wallach?). After several weeks’ standing, a crystalline body separated from
the viscous benzalcarvone fraction, @-benzalcarvone,, m.p. 114 to 1159, [a], — 815°
(a — 8.15° of a1 per cent. alcoholic solution in a 100 mm. tube). The residual a-benzal-
carvone, b.p. 191 t0'193 (10 mm.); dss0 1.041; [«]p 4 152.30°, contained still a considerable
amount of the g-isomeride. Neither of the isomerides (which showed red-orange and
brick-yellow halochromism respectively) yielded an oxime or a semicarbazone. a-Benzal-
carvone yielded an addition-product with hydrogen chloride, a dark brown oil which on
heating gave off a fair amount of hydrogen chloride. On reduction with sodium both iso-

merides yielded benzyldihydrocarveol, the phenylurethane of which (m. p. 233 to 234°) was '
identical with the derivative of benzyldihydrocarveol obtained from benzaldihydrocarvone.

By means of the method founded on the absorption of ultraviolet light the author
proved that on the one hand the curves for A-benzalcarvone and benzalmenthone, on
the other hand those for a-benzalcarvone and benzaldihydrocarvone were, in the main
identical. This behaviour shows that both'8-benzalcarvone and benzalmenthone have
identical structure, the former being, therefore, 8-3-benzalcarvone.

How the a-isomeride is constituted remains still an open question, since benzal-
dinydrocarvone may exist also in a second form. - As compared with carvone -
([e]p -+ 59.5°), the values for [«], with « and g-benzalcarvone (+152.5° and — 8159).
are exceedingly high. Both isomerides demonstrate very satisfactorily that on introducing
aromatic radicals into the nucleus, i.e., by accumulating the double linkings, the rotatlon
is markedly increased.

According to M. Matsui and S. Shimizu®), menthone can be reduced electrolytically
in sulphuric or hydrochloric acid solution to menthol. The best results are obtained

‘ 1) Ctf. Sabatier, La catalyse en chimie organique, 2" ed., p. 190 to 196. — %) Compt. rend. 172 (1921), 733.
— %) Berl. Berichte 54 (1921), 1471, — %) Liehig’s Annalen 805 (1899), 274. — 8) Mem. Coll. Sci. Kyoto 4 (1920),
245. As per Journ, Soc. chem. Ind. 40 (1921), A. 162. :

1
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when usmg an amalgamated tin or lead cathode, the cathode soluhon constisting of
a mixture of 75 per cent. sulphuric acid (40 to 45 cc.) with 94 per cent. alcohol (35 to
40 cc.) at a temperature below 15°. The current used is 6 to 8 ampéres per 100 sq. cm.
at 11 to 13 volts. The yield of menthol is only 25 per cent., and -the product was
difficult to purify. An oily by-product is always obtained, whlch is a more highly
reduced body, possibly menthane.

By reducing thujamenthone with hydrogen and nickel at 280°, M. Godchot!) obtained
dimethyl-1,2-isopropyl-3-cyclopentane, a liquid of terpene-like odour with the constants:.
b. p. 148 .to 1499, dis0 0,793, npys0 1.4364. The same body had been prepared years ago
by Godchot and F. Taboury?) from dihydrocamphorone. On treating thujamenthone with
magnesium methyl iodide, Godchot obtained a mixture of two isomeric trimethyl-1,2, 3-iso-
propyl-4-cyclopentenes which on further reduction with hydrogen and nickel at 180°.yielded
the same body, trimethyl-1,2,3-isopropyl-d4-cyclopentane (b. p. 157 to 158°; dyso 0.7833;
Npiso 1.4326), likewise with a terpene-like odour.

Additionally, the author prepared a new bicyclic ketone, dimethyl-2,3-isopropyl-4-
cyclopentylidene-dimethyl-2, 3-isopropyl-4-cyclopentanone-1, by condensing thujamenthone
by means of calcium hydride?). This new product was a light yellow liquid with a cam-
phoraceous odour and the constants: b.p. 182 to 184° (12 mm.); dis0 0.9123; np,s0 1.4825.

Camphor. — By acting with sodium isoamylate on camphor at 140°, in presence of
an excess of isoamyl alcohol, F. Martin4) obtained in a good yield, a mixture of alkyl
derivatives of camphor and borneol (“camphol”). He then treated the reaction product,
‘dissolved in benzene, with potassium permanganate and obtained isoamylcamphor
(b. p. 273°; ap0 59.22°5) [in alcoholic solution]; semicarbazone, m. p. 188°). By reducing
the reaction-product of camphor and sodium isoamylate with sodium and absolute alcohol
the author arrived at a-white greasy body smelling of borneol; b.p. 190° (61 mm.);
d;%o.%n ; ap 16.559%) (in alcoholic solution), which consisted of a mixture of stereo-
-meric bodies. On heating, for three hours, at 140° with the equal part of acetic. an-
hydride and some sodium acetate, the body yielded acetylisoamylcamphol (b.p. 169 to
170° [30 mm.); d20.9402; ay, 4-7.42° [in alcoholic solution]; phenylurethane of iso-
amylcamphol, m. p. 111°).

H. Rupe and ‘W. Diehl®) prepared the followmg derivatives of hydrowymethz/lene
camphor : — methylene camphor-phenylhydroxylamine (m. p. 106 to 107°), the methyl
ether of this body (m. p. 75 to 76, very sensitive to light; on exposure to sunlight the
compounds deliquesces to a brown mass and separates a sublimate of delicate yellow
needles, m.p. 196 to 198°, probably camphor quinone, the ethyl ether of methylene
. camphor-phenylhydroxytamine (m. p. 162 to 164°), the p-nitrobenzoate of the same body
(m.p. 179.5 to 180°). On reducing methylene camphor-phenylhydroxylamine, anilido-
methylene camphor resulted (m.p. 165 to 167°), which was identical with the anilide
obtained by Bishop, Claisen, and Sinclair?) by condensing hydroxymethylene camphor
with aniline.

By heating camphor and fural with sodamide in ben;ene solution, Wolff®) arrived
at fural camphor, m.p. 649, easily soluble in ether, alcohol, and benzene, less soluble

1) Compt. rend. 172 (1921), 686. — *) Bull. soc. chim. IV. 18 (1913), 601. — 3) Cf. Compt. rend. 169 (1919),
62. — %) Journ. de Pharm. et Chim. VII. 21 (1921), 417. As per Bull. Roure-Bertrand Fils, April 1921, 104.
— %) The direction of rotation is not given. — ) Helvet. chim. acta 4 (1921), 388. — 7) Liebig’s Annalen

281 (1894), 358. — ® Compt. rend. 172 (1921), 1357,
10*
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in light petroleum. When trying to reduce it to furyl camphor by catalytic reduction
according to Sabatier and Senderens in presence of nickel, it was completely reduced
to tetrahydrofurylcamphor, b. p. 166° (14 mm.).

Following the process worked out by Haller and Bauer?) the author prepared, vid@
the organomagnesium compounds: — phenylfurylcamphor C,oH;50:CH(CeHs):- CH;0,
m. p. 1149, benzylfurylcamphor, C,,H,50 - CH(C;H,) - C,H;0 (viscid oil); p-tolylfurylcamphor,
ClonO‘CH(C@HyCHs)'C‘HsO, b. p. 2340 (]7 mm.); p-anisylfurylcamphor, CmH,sO-CH
(CeHs- OCHy)- C(H;50, b. p. 255° (17 mm.).

In a later communication, the author publishes the molecular refractions and the
specific rotations of the above-mentioned compounds, which agree with the constants
found formerly by Haller and Miiller®) with the condensation-products from camphor
and aldehydes. Furalcamphor shows a strong exaltation of the molecular refraction,
the specific rotation, and the molecular dispersion, which is caused by the double bond
linked to the furane nucleus and which dlsappears| on reduction.

In connection with earlier work done on mono- and dialkyl derivatives of camphor3),
A. Haller and P. Ramart*) communicate that the amide of dimethylcampholic acid shows
the m. p. 81 to 82° and not, as stated before®), 72 to 73°. On reducing this amide with -
sodium and absolute alcohol, the authors obtained, on rectification, the nitrile of dimethyl-
1¢<(C::(CH”)" (b. p. 131 to 133° [14 mm.], 245 to 247° [ord. press.]).
On heating with sulphuric acid to 85 to 100° the nitrile again passes over into the
original amide (m. p. 81 to 82°). When the nitrile was reduced with sodium and absolute
alcohol, dimethylcampholamine (b. p. 123 to 124° at 20 mm.; [a)pso -+ 30.19) resulted in
quantitative yield. By reducing the phenyl ester of dimethylcampholic acid (b.p.190 to
195° at 30 mm.) — not though with the ethyl ester—with sodium and absolute alcohol, the
authors obtained dimethylcampholic alcohol (b. p. 139 to 140° at 20 mm.; [a]pyo -+ 32°).

. campholic acid CgH

As to the preparation of camphor from pinene hydrochloride see p. 137 of this Report..

. Epicamphor. — In continuation of the paper by ]. Bredt and W. H. Perkin jun.®)
which dealt with the preparation and the properties of epicamphor, Perkin jun. and
A. F.Titley") have prepared some derivatives of /-epicamphor which they compare with
the analogous bodies obtained from the isomeric d-camphor®).

When l-epicamphor is treated with sodium and isoamyl formate in presence of
ether, hydroxymethylene-/-epicamphor is formed (m. p. 899, turning but slowly yellow
and viscous; semicarbazone, m. p. 197°) to which the authors assign, in analogy to
the constitution®) assumed for hydroxymethylene-d-camphor, the formula (1)

CH,— = CH—-CO CO— ~CH—0 .
‘ ‘ | :
j (]:(CHa)a C(CH5). ﬁ-OH
' ]
CH,—C—. C:CH-OH CH,— C CH
| 1
CH; CH;
(I) Hydroxymethylene-epicamphor. (11) Lactone of hydroxyketodihydroepicampholenic acid
(tautomeric formula).
1) Compt. rend. 142 (1906), 971; 146 (1908), 717. — 2) Ibidem 128 (1899), 1370. — 3) Cf. Report 1919, 160.
— %) Compt. rend. 178 (1921), 682. — &) Report 1919, 161, — ) Cf. Report April 1914, 140. — %) Journ.
chem. Soc. 119 (1921), 1089. — 8) Liebig’s Ann. 281 (1894), 314; 366 (1907), 251. — Berl. Ber. 80 (1897), 243.

— %) Journ. chem. Soc. 95 (1909), 171.
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The substance gave a violet coloration when ferric chloride was added to its
alcoholic solution, and exhibited mutarotation to a slight extent only, and that in
an opposite sense to the mutarotation of the corresponding camphor derivative
([«]lp of a fre'shly prepared benzenic solution rose from — 125.5° to — 130.5° after
24 hours). Benzoyloxymethylene-epicamphor melted at 106°; aminomethylene-il-epi-
camphor, m. p. 1229, was obtained by heating hydroxymethylene-epicamphor with
aqueous ammonia; it does not exhibit mutarotation, contrary to the corresponding
camphor derivative. Anilinomethylene-l-epicamphior, m. p. 101°, no mutarotation;
B-naphthylaminomethylene-l-epicamphor, m. p. 109 to 110°, slight mutarotation.

By heating I- or d-epicamphoroxime with sulphuric acid of 20 per cent. the authors
obtained Il-epicampholenonitrile (b. p. 145° [100 mm.], [«], —27.4°, passing over by
‘hydrolysis into /-a-epicampholenic acid, b.p. 166° (30 mm.), [a], — 38.4° and d-epi-
campholenonitrile (b. p. 146 to 147° [100 mm.], [a], + 26.2°; d-epicampholenic acid,
b. p. 164 to 165° [30 mm.], [«], -+ 39.29).

- Attempts to prepare S-epicampholenonitrile and its derivatives under the 1dent1cal
conditions as for obtaining B-campholenic derivatives?), were unsuccessful.

On reduction, l-epicampholenonitril is converted into l-epicamphylamine, b. p. 128°
(100 mm.). :

When l-epicampholenic acid is oxidised with potassnum permanganate, the main
product formed is a mixture of syrupy acids from which a ketonic acid (semicarbazone,
m. p. 203°) could be isolated. In addition, there is formed the lactone of hydroxy-
ketodihydroepicampholenic acid (II), m. p. 80°; [a], 1 45.8%. On oxidising the syrupy
acids from the permanganate oxidation with chromic acid, an optically active, monobasic
acid, (semicarbazone, m. p. 168°) was obtained.

Piperitone. — In their paper on the ketone piperitone contained in various eucalyptus
oils, H. G. Smith and A R. Penfold®) had arrived at the conclusion that piperitone is

either A*menthenone-3 or A'-menthenone-3. L. Givaudan & Co.%) CH;,
were able to prove that the properties of the ketone — except in (I:
its rotatory power — answered to the A4'-menthenone-3 prepared /

CH

originally by Wallach*) from a trihydroxyterpane m. p. 1209, sub- H,C
sequently found by us®) in Japanese peppermint oil and by Roberts®) l

in the oil of Cymbopogon sennaarensis. Hence, Givaudan & Co. regard H.C A4 co
piperitone as identical with A*-menthenone-3. We wish to add that, CH
although this conclusion does not seem to be fully proved, yet (|:H
piperitone appears to be a 4*-menthenone. The reason for our opinion Hsc/ \CH s

has been given in our preceding Bericht (Germ. ed.) p. 24, footnote.  f!-Menthenone-3.

W. D. Cohen? tested various alcohols as to their power of reducing benzophenone
when exposed to sun-light. In all cases, whenever a reaction took place, benzopinacone
was produced. The presence of water retarded the reaction. The reducing action was: —
with methyl alcohol, 100 per cent., cyclohexanol, above 90 per cent., benzyl alcohol
about 80 per cent., geraniol about 17 per cent., citronellol and cinnamyl alcohol O per cent.
of the ketone. The alcohols were transformed respectively into formaldehyde; cyclo-
hexanone; triphenylglycol, resin, a little benzaldehyde; citral.

This reduction of aromatic ketones is a photochemical process and hence the
reaction-velocity independent of the concentration of the benzophenone. The oxidation

1) Cf. Berl. Ber. 30 (1897), 243, 405. — ) Cf. Bericht (Germ..ed.) 1921, 24. — 3) Perfium. Record 12
(1921), 80. — %) Liebig’s Annalen 862 (1908), 271. — 8) Report October 1910, 97. — ¢ Cf. Report 1916, 18,
— 7)) Rec. trav. chim. Pays-Bas 89 (1921), 243. As per Chem. Zentralbl. 1921, lIL. 785,
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of the alcohols, however, being a purely chemical reaction depends in its speed on the
concentratlon of the alcohol. '

A new optically active a,ﬂ-ketomc alcohol CyH,00; composed of equal molecules
of acetaldehyde and benzaldehyde and possessing the constitution CeHsCO- CHOH CH,

or C5H5CHOH COCH, has been obtained by C. Neuberg and J. Hirsch?) by means of
an enzymatic process. The authors proved with this synthesis, where two aldehydes

unite by a fermentation process and form a ketone, that an enzyme exists capable of’

linking straight-lined carbon chains. This new enzyme connecting carbon with carbon,
was termed “carboligase”. However, a direct union of acetaldehyde and benzaldehyde
by fermentation could not be effected, but it succeeded when the biological predecessor,
carboxyacetaldehyde, i.e. pyruvic acid, or also sugar, was employed. The authors
proceeded in the following manner: — A mixture of sugar, or pyruvic acid, yeast (or
the juice ‘of macerated yeast), and benzaldehyde was. left to stand for three days and
was then filtered and. extracted with ether, after the fermentation had come to an end.
The residue of the ether was a light yellow oil with a pungent odour reminding of
benzyl alcohol (b. p. 102 to 156° at 15 mm.) which gave a strong reaction with sodium
nitroprusside and which precipitated instantaneously cuprous oxide from cold Fehling's
solution. 0.1 ccm. of the oil dissolved in 10 ccm. of absolute alcohol, showed a rotation
of —0.75° in a 100 mm. tube. On standing at the air, signs.of decomposition, such
as a smell of benzaldehyde, were noticed. The authors were unable to-obtain a uniform
fraction boiling within narrower limits, in spite of repeated distillation, but they were
successfulin preparing various derivatives of the product: — phenylhydrazone, m. p.96°;
semicarbazone, m. p. 189°; thiosemicarbazone, m. p. 204 to 205°; p-nitrophenylosazone,
m. p. 264 to 265° — which served for identifying the product and as a proof for the
correctness of the formule given above.

It could not be elucidated in which manner the fermentation of sugar or of pyro-
racemic acid passes off in presence of benzaldehyde. The authors leave it open for
discussion whether a specially reactive form of acetaldehyde is formed by the scission
of pyroracemic acid with carboxylase, which unites with benzaldehyde, or whether the
biological condensation starts already with benzaldehyde and pyroracemic acid.

Phenols and Phenol Ethers.

Carvacrol.— According to Gibbs and Phillips?), a good yield of carvacrol is obtained
from p-cymene sulphonic acid only when the process is carried on in an autoclave.
With reference to this statement, A. W. Hixson and R. H. Mc.Kee?®) claim to have
obtained a good yield (76 per cent.) of carvacrol from p-cymene sulphonic acid when
working at ordinary pressure. The carvacrol of Gibbs and Phillips (prepared with or
without pressure) is said to contain 6 to 8 per cent. of thymol, which would escape
detection by the method of analysis used by Gibbs and Phillips.

D. C. L. Sherk*) has published a thesis entitled, Thymol and carvacrol problems, of
which we discussed some details in our last Bericht (Germ. ed) 1921, p. 119. In
addition to the compounds mentioned there the author prepared the alkali salts of
nitrosocarvacrol and nitrosothymol by dissolving the nitrosophenols in the theoretical

1) Biochem. Ztschr. 115 (1921), 282. As per a special copy kindly forwarded to us. — %) Cf. Bericht
(Germ. ed.) 1920, 147. - 3) Journ. ind. eng. Chem. 12 (1920), 296. — 4) Thesis (Fritzsche Bros. Fellow),

Madison, Wis., 1920. From a copy kindly forwarded to us.

—— . -
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quantity of 2N-alkali made up free from carbonate, and evaporating to dryness in a
vacuum desiccator. The salts were coloured red or blue, corresponding either to the
nitroso or to the isonitroso (oximido) type. The silver salt of nitrosocarvacrol was
at first greenish-brown, turning later to olive and finally brown.

For identifying both phenols, the benzoy! derivatives of the nitroso compounds are
particularly useful: —benzoyl nitrosothymol, (from alcohol, m. p. 109 to 110.5°; no oxime
obtainable); benzoyl nitrosocarvacrol (from alcohol, m. p. 85 to 87°; oxime, obtained by
treatment with hydroxylamine hydrochloride and sodium bicarbonate; m. p. from benzene,
- 156 to 157° with evolution of gas). Alkali transforms the oxime into nitrosothymol.

By treating the alkali salts of both nitrosophenols with methyl iodide in alcoholic
solution, the author obtained mtrosocarvacrol methyl ether (m. p.39°) and nitrosothymol
methyl ether (llquld)

) Isosafrole.—S. Nagai?) -reports on the various geometrical isomerides of isosafrole,
on which Hoering and Baum® had published a paper some time ago.  When safrole
s rearranged to isosafrole, the stable trans-form is obtained best by heating 1 pt. safrole,
0.5 pt. potassium hydroxide, and 1 pt. 98 per cent. alcohol up to 94 to 95° for four to
five hours. The labile cis-form, which on heating passes over into the other isomeride,
is formed when using less alkali and more alcohol and at a lower temperature. The
author describes the following preparations: — c(cis)-isosafrole (b. p. 242 to 243°;
d3 =1.1162 to 1.1168; npuo 1.5630 to 1.5632; picrate, m. p.. 68.50); ¢ (trans)-isosafrole
(b P. 247 to 248°; d¥5 1.1230 to 1.1235; npy0 1.5730 to 1.5736; picrate, m.p.73.5 to 749).
The dibromides of both isomerides differ merely by the angle of rotation: -—czs-dlbromlde,
[«]pso + 13.35°, trans-dibromide, [a]pmo + 4.45°. .

By distilling in vacuo or by heating with potassium hydroxide, the t-dibromide
yielded the c-monobromide (b.p. 168 [19 mm.]), and wvice versd, the c-dibromide gave
the t-mionobromide (b. p. 154° [19 mm.)) of isosafrole. cis-Isosafrole monobromide as well
as t-dibromide, when heated to 70°, readily split off hydrogen bromide with formation
of piperonyl. allylene CH;0;:CeHs-C : C-CHs (m.p. 41 to 429, b.p. 249 to 251°). On
the other hand, ¢monobromide and c-dlbromxde yielded” plperonyl allylene only when
" heated to 150° and with an excess of alkali.

On heating the monobromides with zinc and alcohol, the author obtained the
corresponding isosafroles. This reaction furnishes a method of obtaining, from c-iso-
safrole, via the bromine compounds, trans-derivatives, and again leads back to the
initial body.

By oxidising both 1somer1des with' potassium permanganate or ozone, the same
body, piperonal, resulted. -

’a

A new method for the preparation of the alkamines of anethole, isosafrole, and
methylisoeugenol has been published by ]. Takeda and S. Kuroda®). The pseudo-ureas
of these bodies, obtained from their dibromides with urea, are constituted, in the
opinion of the authors, as demonstrated by the annexed formula, and on treatment
with acetic anhydride and sodium acetate they yield the acetyl R.CH—NH
derivatives and the acetylated oxazolidones. These bodies are | ~C:NH
broken up, on boiling with alkali, more readily than the y-ureas R’ CH-—0/
and lend themselves, therefore, preferably for the preparation of the alkamines. Following
this method, the authors arrived at the following derivatives: — anethole alkamine

1) Journ. Coll. Engin., Tokyo 11 (1921), 83. From a special reprint kindly forwarded to us. — 2) Journ.
pharm. Soc. of Japan 1921, No. 467. As per Chem. Zentralbl. 1921, 1. 789.
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CH;0-C¢H,- CH(NH;)- CH(OH)-CH; (m. p. of the acetyl derivative, 111 to 1129), iso-
safrole alkamine CH;O; : C¢H;- CH(NHs)- CH(OH): CHs (m. p. 79°), hydrochloride (m. p. 210
to 215°), N-acetylisosafrole alkamine (m.p.156°), N-benzoylisosafrole alkamine (m.p.139°),
N-dimethylisosafrole alkamine (m.p. 171 to 173°), methylisoeugenol alkamine (CHs;O). :
CeHs : CH(NH;)-CH(OH)-CH; (m. p. 95 to 96°), hydrochloride (m.p.222°), N-benzoate
(m. p. 140°), N-methylate (m. p. 90 to 91°).

Acids, Esters, and Lactones.

Although the butyric acid fermentation process of the carbohydrates has been in-
vestigated extensively and has been explained by assuming a condensation process
like that of acetaldol, or crotonaldehyde, the experimental ground for this theory was
still missing. The process was slucidated only by the investigations of C. Neuberg
and his collaborators. Since Neuberg and Nord?) had shown that in bacterial degrad-
ation in the sugar series, just as in the alcoholic fermentation of sugar by means
of yeast, acetaldehyde is formed, Neuberg and B. Arinstein® were now able to per-
form successfully their investigations on the character of the butyric acid and the
butylic alcohol fermentations. Their experiments proved that when starch syrup is
- fermented by Bacillus butylicus, Fitz in presence of calcium carbonate, peptone and a
solution of nutrient salts, 25.16 per cent. butyric acid, 7.20 per cent. acetic acid, 1.7 per cent.
. butylic alcohol, and 2.23 per cent. ethyl alcohol are the result. 'If under the same con-
ditions di-sodium sulphite is added, with the object to “catch off” and eliminate the
intermediarily-formed acetaldehyde, the result runs as follows:—O per cent. butyric
acid, 20.35 percent. acetic acid, 0 per cent. butylic alcohol, 13.47 per cent. ethyl alcohol,
and 7.61 per cent. acetaldehyde; acetic acid and ethyl alcohol may be regarded as
dismutation-products of acetaldehyde. These results prove that the formation of acet-
aldehyde depends in a certain manner on the true saccharogenic butyric fermentation
process. The authors found also that «-keto-y-valerolactone-y-carboxylic acid, the so-
called aldol of pyroracemic acid (see below under b), on fermentation with Bac. butylicus,
yields butyric acid in addition to some acetic acid. Pyroracemic acid being considered
as the intermediary stage of acetaldehyde?), it may be assumed that the degradation
process of sugar, on butyric fermentation, passes off with pyroracemic acid as inter-
mediate body, this acid being condensed to the aldol and the latter split up to butyric acid.

In the authors’ opinion, both processes, that of the butyric acid fermentation and of
the butylalcoholic fission of sugar, can be expressed by the following rough formula:—

Butyric acid fermentation of sugar:

(l) CQHIQOG = 2CH3‘COCOOH + 4H
) 2CH;-CO-COOH = CHa(I:(OH)-COOH
CH,;-CO-COOH
(‘) CBHEOG, = 2C02 + C‘,HBOQ-
Butylic alcohol fission of sugar:
+ a) CeHis04 = 2CH;-CO-COOH -+ 4H
b) 2CH;-CO-COOH = CH,-(IZ(OH)-COOH
CH;-CO-COOH
C) CoHsOo + 4H = ZCO’ + H,O + C4H1oo-
) Biochem. Ztschr. 98 (1919), 133. Cf. Bericht (Germ. ed.) 1920, 140, — ) Biochem. Ztschr. 117 (1921),
269. As per a special reprint kindly forwarded to us. — 3) Cf. p. 150 of this Report.
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Finally the authors were successful in proving a fact of importance from a bio-
logical stand-point, that when dextrose is fermented with a pure culture of Bac.
butylicus, Fitz, caproic acid and higher fatty acids resembling caprylic and caprinic
acids are formed.

Of the four pinononic acids obtained from different primary bodies, the acid ob-
tained by Kerschbaum on oxidising verbenol from verbena oil was known to be
identical with the acid prepared by Blumann and Zeitschel?) from the autoxidation
products of pinene (verbenol and verbenone). E.Fromm and R.-Klein®) now established
the identity of these two acids with the degradation-product obtained by Fromm and
Autin?) from olibanol (of frankincense oil). Kerschbaum’s pinononic acid semicarbazone
(from verbenone), when mixed with the semicarbazone of the acid- from olibanol,
showed no depression of the melting point. In order to test the behaviour of the
fourth specimen of the acid, which had been obtained by Wagner and Ershtchikovski*)
by oxidising pinene with permanganate, Fromm and Klein oxidised pure pinene (b. p. 156
to 1589°; d;0 0.8683), from French turpentine oil, with permanganate according to the
directions -given. However, instead of the pinononic acid as expected they obtained
a pinononic acid contaminated by a small quantity of an acid of the m. p. 100°, They
are, therefore, of opinion that the acid obtained by Wagner and Ershtchikovski is
due to some impurity in their pinene, preferably to the autoxidation-products con-
taining verbenol and verbenone. For the reason of clearing up this question the
authors started some experiments on olibanol, without, however, arriving at the result
desired. (Cf. also p. 36 of this Report.)

An extensive publication by O. Aschan on pinabietinic acid, which we dealt with?)
following an abstract from the Swedish, has now appeared in Lichig’s Annalen®). The
crude material serving for the preparation of the acid was a pine oil called in Sweden
Tallolja. This pine oil results on evaporating the “black lye” (Schwarzlauge) of the
manufacture of sulphate cellulose and treating the soap obtained therefrom with sul-
phuric acid or acid sodium sulphate. The product is a dark, thick oil, soluble in
sodium carbonate, which by distillation with superheated steam can be separated into
readily and difficultly volatile fatty and resinous acids. It was from such a distillate
that Aschan obtained pinabietinic acid. '

By catalytic hydrogenation with hydrogen in xylene solution, K. W. Rosenmund
and F. Heise?) obtained from benzyl benzoate and lenzhydryl benzoate benzoic acid
(94 per cent) and hydrocarbons. If increasing quantities of quinoline were added
(0.2 to' 1 mgr. to 5 gr. of the ester) the ester saponification was gradually checked.
With toluene as solvent the reaction did not take. place.

Benzaldehyde, when treated in the same manner in xylene solution, yielded benzyl
alcohol (8 per cent.) and preferably dibenzyl ether (52 per cent.). On addition of
quinoline in rising quantities, the proportion of the ether formed decreased in favour
of the alcohol.

From benzyl aleohol and the corresponding acid chlorides H. A. Shonle and
P. Q. Row?®) prepared the following esters: — Benzyl laurate (m. p. 8.5°, b. p. 209 to 211°
[11 mm.], dZ50.9457, nyo 1.4812), benzyl myristate (m.p. 20.5°, b.p. 229-to 231°

1) Cf. Report October 1918, 103. — 2) Liebig’s Annalen 425 (1921), 208. — 3) Cf. Report April 1914,
€3. — 4) Cf. Berl. Berichte 29 (1896), 881. — ®) Cf. Bericht (Germ. ed.) 1920, 149. — ©) Liebig’s Annalen
424 (1921), 117. — ) Berl. Berichte 54 (1921), 2038. — 8) Journ. Americ. chem. Soc. 48 (1921), 361.

™
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[11 mm ., d”°09321 n240,14803), benzyl palmitate (m. p. 36.0°, d25 0.9136, fyo 1 4689),
benzyl stearate (m. p. 45.8°; nuo 09075 N0 1.4663), benzyl oleate (quuld at 09, b. p. 237°
[7 mm.], d250.9330, nyo 1.4875).
For the production of large amounts of these benzyl esters it is recommended to
allow benzyl chloride to react with the anhydrous alkali salt of the fatty acid dissolved . -
. in an excess of that acid. ' .

From by-products resulting from the hydrolysis of proteins S. Kodama?) a series
of mostly odoriferous esters: — ethyl «-acetoxyisokexoate, b.p. 120 to 121°/20. mm.,. the
corresponding methyl ester, b. p. 99 to 100°/20 mm.; ethyl e-benzoylisokexoate, b.p. 174
to 176°/17 mm.; ethyl a-isovalerylisohexoate, b.p. 125 to 128°/10 mm.; ethyl and amyl
a-chloroisohexoates, b.p. 152 to 153°/10 mm. and 113 to 114°/8 to 10 mm.%). These
two esters can be converted into the corresponding esters of isohexoic acid by reduction
with sodium amalgam. e-Acetoxyisohexoic acid phenyliminochloride forms prisms which
when treated with acetic ester and magnesium yield a-ethoxyisohexaldéhyde as an oil.

Bergaptene,— As a continuation of their earlier endeavour?®) to obtain bergaptene
and xanthotoxin synthetically, P. Karrer, A, Riidlinger, A. Glattfelder, and L. Waitz*)
" were successful in confirming the constitution suggested for the 2-methyl-5-hydroxy- -
coumarone-4-acrylic acid described formerly. It remained, therefore, still unanswered
why the coumarone ring prevents the closing of the coumarin ring. The authors now
regard the formula suggested by Thoms?® for bergaptene as uncertain. With the
purpose of elucidating this question the authors undertook to arrive at bergaptene
from phloroglucinol monomethyl ether ric methoxy-7-acetoxycoumarin. Unfortunately
it was impossible to add bromine to the double bond of the coumarin ring without
simultaneous bromination of the nucleus, so that the experiment had to be broken off.

\

Glucosidés. .

R. H. Clark and K. B. Gillie®) determined the salicin content in the bark of various
British Columbian willows and poplars. The bark was dried for 48 hours at a tem-
perature of about 110°© and digested for three hours with boiling water. The proteins
were removed by adding lead acetate and the filtrate treated with emulsin. When
hydrolysis had passed off the amount of the glucose formed was estimated with
Fehling’s solution. The salicin content of the various barks proved to vary considerably;
in the most cases the spring barks gave higher values than the corresponding autumn barks.

Average salicin content

Species . autumn samples spring
Salix Nuttallii® . . . . . 3.90 per cent. 4.49 per cent.
Salix Hookeriana . . . . 981 , 5.09 , »
Salix sitchensis . . . . . 280 , " 738 "
Salix lasiandra . . . . . 250 , 251,
Salix purpurea . . . . . — 383 , .
Populus trichocarpa . . . . 0955 , » 386 "
Populus tremuloides . . . . 397 ,, ” 245 "
1y Journ. Tokyo chem. Soc. 41 (1920), 965. As per Journ. chem. Soc. 120 (1921), 1. 220. — 2) Evidently,
there is here some mistake concerning the boiling points. — 3) Cf. Bericht (Germ. ed.) 1921, 123. — 4) Helv.
chim. acta 4 (1921), 718. — 8) Americ. Journ. Pharm. 93 (1921), 618. — ) This species is not recorded in

the Index Kewensis of 1910.
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Nitrogenous Bodies.

According to L. Rosenthaler?), the youngest leaves of the cherry laurel, as long
as .they are not fully developed, show the highest content of hydrocyanic acid. Later .
on, the differences in growth are no more marked to such an extent. Both halves
of the leaf, likewise the outer and the inner part, or the upper and the lower part,
contain very nearly the same quantity of the acid. The central nerve, however,
especially in young leaves, is richer in hydrocyanic acid than the leaf tissue.

Sulphocyanic acid was proved to be present by S. Dezani?) in the extracts of the
roots of Brassica Rapa, L., Cochlearia Armoracia, L., and Raphanus sativus, L., in the
‘fresh herb of Raphanus Raphanistrum, Cav.Desc., Thlaspi bursa pastoris, L., Calepina
Corvini, Desv., Sisymbrium Alliaria, Scop., S. officinale, Scop., Nasturtium officinale,
R. Br., Bunias Erucago, L., Eruca sativa, Mill, Sinapis alba, L., S. nigra, L., and
S. arvensis, L. The. sulphocyanic acid occurs probably as such in the plants and is
not a decomposition-product of a mustard oil.

~ [N

1) Schweiz. Apoth.-Ztg. 69 (1921), 10 and 22. As per Chem. Zentralbl 1921, 1, 774.  — 1Y Stas. sperim.
agrar. ital. 53 (1920), 438. As per Chem. Zentralbl. 1921, 1.°814. .
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