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there was an ethylenic linking in it, like in camphor (1). According to Holz 1
), however,

this supposition does not agree with the facts, as there would be a ethylenic linking to

a tertiary hydrocarbon, which is common to two rings, and this is impossible for stereo-

chemical reasons. The ketone rather contains a trimethylene ring. Holz replaced the

oxygen in Angeli's camphenone by hydrogen, following the method of Kishner 2
) and

Wolff 3
) and thus obtained an optically inactive hydrocarbon Ci Hi6 (m. p. 117 to 118°),

which distinguishes itself from camphane in that it contains a new ring linking in the

molecule and two atoms of hydrogen less. Holz calls this hydrocarbon cycZocamphane (II)

and the corresponding ketone (Angeli's camphenone), q/ctocamphanone (III). After

reduction with sodium and alcohol, c^/cZocamphanone affords a new borneol, cyclo-

camphanol, Ci H 16 O, melting between 174 and 176°. It resulted from the difference

between the calculated and the established molecular refraction that there is no double

linking in the molecule, but an exaltation of about 0,7 indicated the presence of a

tricyclic ring.

By splitting off water from the oxime of c^/cZocamphanone, the nitrile of cyclo-

campholenic acid is obtained, which can be saponified with alcoholic potash lye to

cf/docampholenic acid, Ci Hi4O2 (IV), which through oxidation passes into cyclo-

isocamphoronic acid, C9 Hi 2 6 (V), melting between 228 and 230°. The formation of

the last-named acid conclusively proves the constitution of c^/docamphanone.
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(IV) Cydocampholenic acid.

C02H
(V) Ctjcloisocamphoromc acid.

Thujone. As is known, by isomerization of thujone, isothujone is obtained. This

yields on reduction thujamenthol, which can easily be oxidized to thujamenthone.

According to M. Godchot 4
), thujamenthone can be prepared in a simpler way by

reducing thujone with hydrogen and nickel at from 175 to 180°. The thujone employed

by him boiled at 199 to 201°; d 15 o 0,9190; «D — 29,54°; nD17t> 1,4546. The reduction

product, thujamenthone, boiled from 207 to 209°; d20o 0,8844; nD20O 1,4526. The semicar-

bazone melted at 178 to 179°; the oxime, at 95°. Isothujone likewise affords thuja-

menthone on reduction with hydrogen and nickel.

Wallach 5
) too reduced isothujone at the time and obtained thujamenthone, whereas

thujone remained indifferent to the palladium atom charged with hydrogen.

!) Zeitschr. f. angew. Chem. 27 (1914), I. 347. — 2
) Comp. Report April 1912, 195. — 3

) Liebigs Annalen

394 (1912), 94; Report April 1913, 139. — *) Compt. rend. 158 (1914), 1807. — 5
) Liebigs Annalen 381 (1911),

85; Report April 1911, 165.
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C. Agostinelli 1
) heated an alcoholic solution of thujone with ammonium hydrogen

sulphide for 24 hours in a sealed tube up to 150° and obtained a brown, somewhat

viscid mass, from which ?sothujone (as oxime or semicarbazone, respectively) and

thiojsothujone, Ci Hi 6 S, could be isolated. The isomerization of thujone is due most

likely to the hydrogen sulphide, as it likewise occurs on heating with ammonium
hydrogen sulphide to 60°. From isothujone and ammonium hydrogen sulphide also

only impure thio/sothujone formed.

There are, in consequence, two phases of action of ammonium hydrogen sulphide

on thujone: in the first the isomerization to isothujone takes place; in the second, this

is converted into a mixture of polysulphides, in which only the presence of thio-

?>othujone could be proved.

Carone. By heating carone with ammonium hydrogen sulphide under pressure,

C. Agostinelli 2
) obtained a mixture, which was separated into fractions by steam

distillation. From the volatile part, a body of the formula (Ci Hi 7 ) 2 S2 was isolated;

m. p. 238 to 242°. The residue which remained after distillation with steam, a dark

red oil, decomposed between 80 and 90°. The contents of sulphur pointed to a pen-

tasulphide, C4oH68 S5 .

Can-one. Some years back, G. Ciamician and P. Silber 3
) obtained on exposure of

carvone to the light an isomeric body (m. p. 100°; b. p. 206,5°), which showed great

similarity with camphor. E. Sernagiotto 4
) investigated this compound more closely

and suggests for it the name of carvonecamphor. The oxidation with potassium

permanganate led to a dibasic acid, Ci Hi4O4 , melting at 174°, and a ketonic acid,

C9H 12 03, melting at 100°, which latter can also be obtained from the dibasic acid

by means of potassium permanganate. The ketonic acid is characterized by a phenyl-

hydrazone melting at 176° and an oxime melting at 167°. When being treated with

alcoholic sulphuric acid, carvonecamphor yields tsocarvonecamphor, an oil boiling

between 222 and 224°. The oxime melts at 167°; the semicarbazone, at 209°. Through

reduction with palladium and hydrogen, dihydro?'socarvonecamphor results, an oil

boiling at 224°.

If carvonecamphor is reduced with sodium and alcohol, carvoneborneol forms

(m. p. 135°; b. p. 214°), which by oxidation with Beckmann's chromic acid mixture may
be reconverted into carvonecamphor, which under the action of the oxidizing mixture

partly isomerizes to wocarvonecamphor.

H. Rupe and W. Tomi 5
) report on some high molecular, optically active hydro-

carbons and ketones derived from carvone. From magnesium phenyl bromide and

carvone, they obtained 2-phenyl-jp-menthadien-6, 8 (9)-ol-2 (2-phenylcarveol), a liquid

boiling at 164,5 to 165,5° (10 mm.). In order to prepare 2-phenyl-£>-menthatriene-2,6,8(9),

the authors added the ethereal solution of the addition product of magnesium phenyl

bromide and carvone in drops and under cooling to 30 p. c. sulphuric acid. The
resulting hydrocarbon boiled at 149 to 150° (10 mm.); «

D15o 65,32°. Klages ) observed

at the time the boiling point of 159 to 160° for phenylcarveol (12 mm.) and + 110,2°

as highest optical rotation for phenylmenthatriene. It is therefore doubtful whether we

J
) (razz, chirn. ital. 44 (1914), II. Ill; Chem. Zentralll. 1914, II. 1438. — 2

) Gazz. chim. ital. 44 (1914),

II. Ill; Chem. Zentralhl. 1914, II. 1439. — 3
) Berl. Berichte 41 (1908), 1931; Report November 1908, 159. —

*) Atti R. Accad. dei Lincei, Boma (5) 23 (1914), I. 70; Chem. Zentralll. 1914, II. 1398. — 5
) Berl. Berichte

47 (1914), 3064. — «) Berl. Berichte 39 (1906), 2306; Beport October 1906, 131.

7*
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have here to deal with the same bodies. The 2-phenyl-j9-cymene mentioned already

by Klages, was obtained by boiling phenylmenthatriene with sulphuric and glacial

acetic acids. The action of magnesium benzyl chloride on carvone produces three

bodies, the principal one being a ketone, 6-benzyl-£>-menthen-8(9)-one-2 (6-benzyldihydro-

carvone); m. p. 73°; b. p. 181 to 184° (11 mm.); oxime, m. p. 140 to 141°. This ketone

did not yield any semicarbazone with semicarbazide, but an addition product, C18H27N2O2.

Besides, there forms from magnesium benzyl chloride and carvone a hydrocarbon,

CnH 2o, (b. p. 162 to 166° at 10 mm.), and another of the same empirical composition,

but which boils between 169 and 173° (10 mm.). When the mixture of these hydro-

carbons was treated with sulphuric and glacial acetic acids, 2-benzyl-p-cymene resulted

(b. p. 165 to 167° at 12 mm.). a-methylbenzyl magnesium bromide reacts with carvone

under the formation of an optically inactive hydrocarbon, Ci 8 H 2o, melting at 127°.

Through the action of Grignard's salts on benzyldihydrocarvone, secondary alcohols

are obtained, from which potassium pyrosulphate splits off water with formation of

hydrocarbons. In this way magnesium methyl iodide and 6-benzyl-2>menthen-8(9)-on-2

afforded 6-benzyl-2-methyl-jp-menthen-8(9)-ol-2, boiling at 188 to 190° (10 mm.), from

which 6-benzyl-2-methyl-2Mrienthadiene-2,8(9) (b. p. 169 to 172° at 11 mm.) was prepared

by dehydration. The authors further describe the corresponding propyl, phenyl and

benzyl compounds.

By treating benzyldihydrocarvone with phosphorus pentachloride and reducing the

chloride formed with sodium and alcohol, one arrives at a diolefinic hydrocarbon

CnH 22 ,
presumably 6-benzyl-p-menthadiene-2,8(9) (b. p. 167 to 169° at 14 mm.). The

action of ozone on benzyldihydrocarvone (6-benzyl-p-menthen-8(9)-on-2) produces an

ozonide, which has not been investigated more closely so far, but which easily passes

into a diketone melting at 78°, l-methyl-6-benzyl-4-acetylcyclohexanone-2; dioxime,

m. p. 195 to 196°. The same diketone forms, although less readily, when benzyldihydro-

carvone is treated with chromic acid or potassium permanganate. When melting

6-benzyl-j>-menthen-8(9)-on-2 with caustic potash, carvacrol was obtained.

A. Claus and W. Fahrion, as well as Schimmel $ Co.1
) indicate 210 to 211° as

melting point for the combination of carvone with hydrogen sulphide, whereas according

to A. Beyer 2
) (Copenhagen) it melts at 187°. Of late, E. Deussen 3

) occupied himself

whit this combination and found that d- and Z-carvone hydrogen sulphide really melt

at 210 to 211°. The determination of the freezing points showed that the combinations

behave like dimolecular bodies in benzene, but like monomolecular ones in glacial

acetic acid. For a solution of about 6 p. c. in chloroform, the following values of

specific rotation were found: [«]D iso + 48,71° and [«] 22o — 48,44°. Inactive carvone

hydrogen sulphide, however, melts at 189 to 190°. In order to purify the substance,

it was precipitated from chloroform by means of ethyl acetate.

Deussen further describes some experiments to brominate carvoxime and benzoyl-

carvoxime. He added 3 atoms of bromine to d- and ?-carvoxime dissolved in chloroform,

cooling very strongly, and obtained a tribromide: m. p. 119 to 128°; [«] D i9o — 15,17°

and + 14,87° in an about 6,7 p. c. solution in benzene. The inactive compound melted

at 128°. In the same manner he prepared the tetrabromide of d- and Z-carvoxime.

The direction of the rotations ([«] D22o
— 10,70° and [«]D 2i.5o + 11,09° in an about 8 p. c.

solution in benzene) was opposed to that of the raw material. The inactive compound

*) Journ. f. prakt. Chem. II. 39 (1889), 365; Report April 1898, 47, foot note. — 2
) Arch, der Pharm.

221 (1883), 285. — 3
) Journ. f. prakt. Chem. II. 90 (1914), 318.
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melted at 121,5°. The benzoylcarvoximes furnish dibromides melting at 140 to 141°

(["]d2oo+ 5,66° and [«]D24o
— 5,11° in an about 2p.c. solution in benzene); the inactive

compound melts at 121°.

At an earlier opportunity, A. Hahn 1
) prepared L- and .K-d-tetrabromocarvoxime-

benzoyl esters. When repeating the experiment, Deussen succeeded in splitting the

tetrabromo compound into two isomerides, viz., L-d- or jR-Z-tetrabromo-«-benzoyl-

carvoxime-a, insoluble in alcohol and melting at 136 to 137°, and a L-d- or B-l-tetra-

bromo-«-benzoylcarvoxime-&, easily soluble in alcohol and melting at 119 to 120°. The

inactive form of the a-compound melts at 145°; that of the ^-compound, at 127 to 127,5°.

In an article published at the beginning of 1914, O. Wallach 2
) described the

reduction of carvone and carvoxime by means of hydrogen and palladium. He
obtained, according to the conditions under which the experiments were carried out,

carvotanacetoxime or tetrahydrocarvoxime, in addition to carvacrylamine and tetra-

hydrocarvone. An electrolytical reduction of carvoxime in alkaline solution, undertaken

by H. Rupe and K. Loffl 3
), yielded a fair quantity of pure dihydrocarvone, in addition to

unaltered carvoxime. Presumably carvoxime is first reduced to dihydrocarvoxime, which

is then saponified. The semicarbazone of the dihydrocarvone thus obtained melted bet-

ween 189 and 191°. No other reduction product of dihydrocarvone could be traced.

Hexahydro-^-ionone. N. Ishizaka 4
) reports on the preparation of hexahydro-u-ionone

and of some of its derivatives. He reduced geraniol according to Paal's method with

palladium and hydrogen in methyl alcoholic solution to tetrahydrogeraniol, boiling at

212 to 213°. In this manner, the hydroxyl group remains unattacked, whereas on

hydrogenation with platinum and hydrogen 5
) a mixture of dimethyloctane and dimethyl-

octanol results. By means of phosphorus tribromide, tetrahydrogeraniol was converted

into tetrahydrogeraniol bromide (b. p. 104 to 105° at 14 mm.), which with ethyl sodio-

acetoacetate affords ethyl tetrahydrogeranylacetoacetate (b. p. 164 to 166° at 10 mm.).

On prolonged standing with alcoholic potash lye the ester is converted into hexahydro-

u-ionone. The ketone, recovered from the semicarbazone (m. p. 95 to 96°), boils at 119

to 120° (10 mm.) and has lost its aromatic character. The oxime of hexahydro-y-ionone

boils at 159 to 160° (13 mm.).

Phenols and Phenol-ethers.

The ether-oxides of carvacrol. Following up former treatises on the preparation of

mixed ethers of alcohols and phenols 7
), P. Sabatier and A. Mailhe 8

) report on the

catalytic production of ether-oxides of carvacrol. In the presence of thorium oxide, the

dehydration of carvacrol between 400 and 500° is rather complicated. Carbon monoxide

and hydrocarbons are evolved and an oily mixture of carvacryl and dicarvacrylene

oxides forms. If a mixture of carvacrol and methyl alcohol is passed over thorium

oxide at 420 to 450°, in addition to carvacryl methyl ether, dicarvacryl oxide forms,

/C<i\-\o'OC<iHz< , a substance consisting of colourless prisms which melts
CH3 CH 3

at 109 to 110° and is soluble in most of the organic solvents. If the catalysis takes

*) Comp. Report April 1910, 177. — 2
) Liebigs Annalen 403 (1914),. ,73; Report April 1914, 142. —

J Berl. Berichte 47 (1914), 2150. - *) Berl. Berichte 47 (1914), 2453. — 6
) Comp. R. Wilistatter and E. Mayer,

ibidem 41 (1908), 1475; Report November 1908, 153. — W. Ipatiew, Berl. Berichte 45 (1912), 3218; Report April

1913, 134. — ') Compt. rend. 151 (1910), 359, 492. — 8
) Compt. rend. 158 (1914), 608.
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OH C* 1

1

place at 480°, dicarvacrylene oxide, /C6H 2\—/Ceh^ *
7

, is formed besides. It

Cr^ xO XCH3

melts at 150°. On conducting a mixture of carvacrol and ethyl alcohol over thorium

oxide at a temperature of from 400 to 500°, in addition to small quantities of carvacryl

ethyl ether, a body is obtained which is perhaps identical with the oily product re-

sulting from carvacrol. An equimolecular mixture of carvacrol and phenol yields,

in the presence of thorium oxide and at from 470 to 480°, phenyl carvacryl oxide

(b. p. 296°) as well as dicarvacryl and dicarvacrylene oxides. A mixture of carvacrol

and £>-cresol, however, produces at from 440 to 450° ^-tolyl carvacryl oxide (b. p.

about 300°) and _p-tolyl oxide. At 480°, the catalysis leads exclusively to a mixture

of £>-tolyl oxide and di-p-cresylene oxide.

Eugenol. In the same manner as former editions of the German pharmacopoeia

did for clove oil as well as for eugenol, the Pharmacopoea Austriaca VIII takes into

consideration an adulteration of eugenol with carbolic acid. It prescribes that 1 g.

of the oil ought to be shaken with 20 g. of hot water and 1 drop of ferric chloride

solution, added to the filtrate obtained after cooling. The liquid may at most

temporarily colour greenish, but not blue.

Quite apart from the fact that one is here on the look-out for an adulteration

which has most likely never occurred yet, the test is liable to lead to an erroneous

conclusion, as according to our experience with our own preparations, a blue tint of

the water may result even with pure eugenol and ferric chloride. Recently prepared

as well as recently rectified eugenol of older date did not give the reaction immediately

after the distillation, but already after one day's standing the water, with which the

eugenol had been shaken, coloured blue on addition of ferric chloride. Preparations

which had been stocked for some time gave bluish tints from the very beginning,

which must lead the casual observer to the conclusion that carbolic acid is present.

In consequence, Austrian pharmacists told us repeatedly that our eugenol had been

rejected at the official revision, as on account of said test it had been looked upon

as containing carbolic acid. As it goes without saying that we sell exclusively pure

eugenol free from any admixtures, and as we convinced ourselves at the same time

of the misleading result of the reaction in question, we feel compelled to mention the

matter here and to urge its being abandoned. In any case it is evident that it does

not fulfil the purpose for which it is meant, but on the contrary gives rise to erroneous

estimations, so that it is impracticable as a criterion for eugenol and ought not there-

fore, to be found in any pharmacopoeia.

As with freshly distilled eugenol ferric chloride does not colour the water blue,

the reaction depends most likely on oxidation processes, which take place during the

storage of the oil.

R. F. Weinland and H. Neff x
) succeeded in preparing compounds of eugenol and

vanillin with iron in the form of a complex anion. They are obtained from alcoholic

solution of ferric acetate, eugenol, vanillin and alcoholic lye in determined quantities.

The phenols must be present in considerable excess, so that the alkalis cannot pre-

cipitate any ferric hydroxide out of the ferric acetate. This large excess of eugenol in

the preparation of the potassium eugenol-ferrate leads to the co-separation of the

potassium salt of eugenol. It is then removed by washing with alcohol. Sodium tetra-

') Arch, der Pharm. 252 (1914), 600.
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vanillin-ferrate, [Fe(C6 H3 (CHO)(OCH3)0)4]Na + VaH2 0, forms an almost black powder,

which under the microscope appears to be composed of tiny reddish violet needles.

There are further described: potassium pentavanillin-ferrate, sodium tetraeugenol-ferrate,

a compound of potassium tetraeugenol ferrate and eugenol and the potassium salt of

tetraeugenolferric acid.

The ferric acid of methyl salicylate had previously been prepared 1
).

Several years ago, M. Otto and A. Verley-) found that isoeugenol can be converted

into vanillin by oxidation with ozone. A German firm opposed at the time the grant

of a patent for this process, alleging that it was impracticable. By order of the German

Patent Office, O. N. Witt undertook the verification and, on account of his experiments,

arrived at the conclusion that the French method did not lead to the indicated results.

Nevertheless a French factory produced several kilos of vanillin daily by this process,

Later on it was compelled, it is true, to stop the manufacture, as the ozonation did

not work properly and did not pay either.

The investigations, continued through many years by C. Harries, have now led to

a complete elucidation of the process chemically speaking, on which he reports together

with R. Haarmann 3
). It has been found that the preparation of vanillin from isoeugenol

affords a satisfactory yield only if ozone of low percentage is used. Witt 4
) employed

from the very beginning a big apparatus for the production of concentrated ozone, as

in the application for a patent much stress had been laid on the use of a highly

concentrated ozone, which, according to the conception of those days, corresponded

to air containing 3 p.c. ozone. As Harries remarks, in this way Witt could only arrive

at resinous products when starting from isoeugenol. Harries and Haarmann succeeded

best with a 1 p.c. ozone. In this manner they treated not only isoeugenol, but also

some other phenols and phenolethers. They prepared 1 p. c. ozone by conducting

14 p.c. ozone first through 5 p.c. soda lye, then through concentrated sulphuric acid

and finally through a tube 40 cm. long and containing phosphorus pentoxide, thus

considerably reducing the contents of ozone. In hexane solution isoeugenol gave a

rather unstable, normal ozonide. In another experiment, isoeugenol in glacial acetic

acid was saturated with 1 p. c. ozone and the solution heated on a water-bath, when
gases were evolved and acetaldehyde escaped. After the glacial acetic acid had been

distilled off in vacuo, an oil remained, from which by repeated distillation 37,8 p.c. of

the theoretically possible quantity of vanillin was obtained.

Oxygen alone can likewise oxidize isoeugenol to vanillin. For this purpose dry

oxygen was introduced into a solution of isoeugenol in glacial acetic acid, when at

least 12 p. c. of vanillin formed.

A much better yield of vanillin is obtained by reducing the ozonide. isoeugenol

in dry ethyl acetate was saturated with 1 p.c. ozone, the acetate distilled off in vacuo,

the oily residue, isoeugenol ozonide, dissolved in ether and reduced by gradually

adding zinc dust and glacial acetic acid under cooling. After the excess of zinc dust

had been removed, the ethereal solution was shaken with precipitated calcium carbonate

and water, the ether being then removed and evaporated. The residue yielded 71 p.c.

of vanillin (m. p. 73°) on distillation in vacuo. The yield is not inconsiderably increased

if the distillation is carried out under strongly reduced pressure at 0,3 to 0,5 mm.

l
) Weinland and A. Herz, LieUgs Annalen 400 (1913), 225. — -) Annul, de Chim. VII. 13 (1898), 120;

Chem. Zentralbl. 1898, I. 307. — A. Triliat, Compt. rend. 133 (1901), 822. — Otto and Verley, D. R. P. 97620;
Chem. Zentralbl. 1898, II. 693. — 3

) Berl. Berichte 48 (1915) 32. — *) Ibidem 231. See also C Harries,

ibidem 410.
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In the fission of the ozonide of isoeugenyl acetate, only acetyl vanillic acid was
obtained. It is remarkable that on ozonization isoeugenyl acetate takes up more oxygen

than what corresponds to its normal degree of saturation.

Normal eugenol ozonide, described already by Riedl von Riedenstein 1
), explodes

much more easily than isoeugenol ozonide. It was reduced with zinc dust and afforded

a good yield of homovamU'm (b. p. Ill to 114° at 0,45 mm.), a body of vanilla odour.

The ^-nitrophenylhydrazone melts at 150°; the semicarbazone, at 173° and the oxime,

at 115°. On being shaken with sodium disulphite solution, /wmovanillin affords a

sparingly soluble, white, powdery double compound which, however, has not a normal

composition.

Eugenyl acetate forms, contrary to isoeugenyl acetate, a normal ozonide. On
fission with glacial acetic acid, it yields aceto/wwovanillic acid (m. p. 134°) and most

likely acetyl/iomovanillin too.

On fission of methyleugenol ozonide 2
) with glacial acetic acid, methylvanillin

results, the p-nitrophenylhydrazone of which melts at 210°.

The reduction of methyleugenol ozonide can be carried out in the same way as

that of eugenol or isoeugenol ozonides. MethylAomovanillin is then formed, which is

characterized by a j>nitrophenylhydrazone melting at 157° and a semicarbazone melting

at 181°.

Safrole. We may here discuss a few derivatives of safrole and isosafrole out of

a series described by R. P. Foulds and R. Robinson 3
). 6-Nitrosafrole is obtained by

nitration of safrole dissolved in acetic acid; m. p. 25°. It is oxidized with potassium

permanganate in acetone to 6-nitropiperonylacetic acid (m. p. 183°). The reduction of

nitrosafrole with tin and hydrochloric acid leads to 6-aminosafrole (b. p. 168° at 15 mm.).

Safroleazo-A-naphthol (m. p. 166 to 167°) results from safrolediazonium chloride and

/^-naphthol.

Zsosafrole in chloroform yields with bromine in excess bromoisosafroledibromide

with one bromine atom in the ring, whereas in carbon disulphide isosafroledibromide

is formed in the normal way. On distillation under reduced pressure it decomposes

into hydrogen bromide and bromoisosafrole. When bromoisosafrole is heated with

methyl alcohol and potassium hydroxide, piperonylallylene is formed; m. p. 42 to 43°;

b.p. 141°.

Isosafrole. It is known that there are two modifications of isosafrole, named «- and

/3-isosafrole
4
) and distinguished from one another only by their physical properties.

M. Mayer 5
) purified ,^'sosafrole by way of the picrate (m. p. 75°). It boils at 250° and

can be converted into two polymerides (m. p. 95 and 150°, respectively), described

by us as well as by Puxeddu, Angeli and Mola 6
). Mayer examined the spectro-chemical

behaviour of both polymerides in the ultraviolet region. Both showed a very constant

absorption line in ultraviolet, beginning at 340 pp. The spectroscopical behaviour of

either isomeride indicates that they have the same molecular structure.

Buchu camphor. G. Cusmano and P. Poccianti 7
) describe the conversion of dibromo-

tetrahydrocarvone into buchu camphor. They prepared tetrahydrocarvone, following

!) Inaug.-Bissert, Kiel 1911. — 2
) Comp. R. Majima, Berl. Berichte 42 (1909), 3665. — 3

) Journ. diem.

Soc. 105 (1914), 1963; Chem. Zentralbl. 1914, II. 1188. — *) Comp. Report April 1910, 186. — 5
) Atti R. Accad.

dei Lincei, Roma (5) 23 (1914), 358; Chem. Zentralbl. 1914, II. 475. — 6
) Comp. Report April 1905, 18; October

1913, 148. — ') Atti R. Accad. dei Uncei, Roma (5) 23, I. (1914), 347; Chem. Zentralbl. 1914, II. 481.
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Vavon's 1
) indications, through catalytical reduction of carvone with hydrogen and

platinum black. By adding bromine in drops to the chloroform solution of tetrahydro-

carvone, dibromotetrahydrocarvone (m. p. 81 °) is obtained. On being shaken with

potash lye, it passes into buchu camphor, and this more quickly and more completely

than dibromomenthone 2
).

As regards the absorption spectrum of buchu camphor in the ultraviolet region

see page 74.

Acids.

Camphenic acid. The constitution of camphenic acid (camphenecamphoric acid),

an oxidation product of camphene, had not, so far, been established with certainty 3
). A

little while ago, P. Lipp 4
) prepared synthetically ^Z-cis-camphenic acid and recognized

it to be a l,3-carboxy«/dopentaneisobutyric acid, as Aschan had presumed already at

H 2 C CO H 2 C C(OH)-C(CH3)2

I !

CH S

I

CH 2
C02 R

H 2 C CHC0 2 R H2 C CHC02 R
(I) ethyl 1,3-cycfopentanone (II) 1,3-carbethoxyq/cfopentanol-

carboxylate. z'sobutyrate.

H 2 C • C C(CH 3)2 HC : C C(CH 3 )2 H 2 C CH—C(CH 3

CH C0 2 H CH 2 C0 2 H CH 2 C0 2 H

H 2C-CHC0 2H H 2C-CHC0 2 H H 2 C CH C0 2 H
(III) (IV) (V) 1,3-carboxyq/cZopentaneisobutyric acid

l,3-carboxyc!/dopentenei'sobutyric acid. (camphenic acid) (Aschan's formula).

the time. He started from ethyl 1,3-q/dopentanone carboxylate (I), which may be

prepared even though with some difficulty according to the method described by Kay
and Perkin as well as by Haworth and Perkin 5

). With zinc and a-bromo^sobutyrate,

this ester affords ethyl 1,3-carbethoxyq/dopentanolbutyrate (II). On being treated with

potassium pyrosulphate at 170 to 180°, it yields, in addition to the expected ethyl

1,3-carbethoxyez/dopenteneisobutyrate, an unsaturated ester acid, which presumably

contains tertiary carboxyl still in the form of an ester. Both furnish on saponification

with alcoholic potash 1,3-carboxyq/cZopenteneisobutyric acid, for which two formulas

are possible (III and IV). The hydrogenation of this acid according to Fokin-Will-

statter's method leads to l,3-carboxyc'2/dopentaneisobutyric acid, which proved to be

identical with d,l-cis-canvphen\c acid (V). It melts at 135 to 137°, and there is no

lowering of the melting point when it is mixed with pure d,Z-a*s-camphenic acid.

The paper published by Lipp agrees in many respects with an investigation of the

structure of camphene, undertaken by W. N. Haworth and A. T. King 6
), following up

previous examinations 7
), but the results of which they had not yet published. They

now refrain from reporting fully on their work, describing only some syntheses

which Lipp had not mentioned. This refers to the condensation of ethyl as-dimethyl

J
) Comp. Report October 1911, 150. —f^Comp. Report April 1914, 139. — 3

) Comp. Report April

1911, 188; October 1911, 132; October 1913, 131.' — 4
) Berl. Berichte 47 (1914), 871. — 5

) Comp. Report

October 1908, 164. — 6
) Journ. chem. Soc. 105 (1914), 1342. — ') Comp. Report April 1913, 135.
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succinate with ethyl oxalate, with formation of ethyl oxalyl-as-dimethyl succinate and

other bodies; the condensation of ethylmonomethyl succinate with ethyl oxalate, when
ethyloxalylmonomethyl succinate results; the preparation of ethyl «,«-dimethylbutane-

7-one-a,<^<?-tricarboxylate; the synthesis of ethyl a,a-dimethylbutane-7-ol-a,/,<?,<?-tetra-

carboxylate and the corresponding lactone, as well as the production of butane-a,/?,<?-tri-

carboxylic acid.

Camphenic acid is to be considered, as O. Aschan 1
) says, a secondary oxidation

product of camphene and forms owing to a transposition of camphenylic acid.

By heating with concentrated potash lye he succeeded in immediately converting

camphenylic acid into camphenic acid. For this purpose, sodium camphenylate,

obtained as a by-product of the oxidation of camphene with potassium permanganate,

was cautiously melted in a silver crucible with potassium hydroxide. The thus resulting

acid melted at 130 to 131° and did not cause any lowering of the melting point, when
mixed with pure d. /-camphenic acid.

The lead salt of camphenecamphoric acid affords on distillation the corresponding

ketone, which is identical with camphenilone 2
). As Lipp prepared camphenecamphoric

acid synthetically, it follows that the production of camphenilone from camphenic acid

represents a complete analysis of camphenilone. In consequence, it is beyond doubt

that the formula as per margin expresses the con-

ns* C— — 9^~~ ~~C(CH 3) 2 stitution of camphenilone. The semicarbazone of

camphenilone melts at 224°; camphenilone purified

by way of the semicarbazone, at 36°.

H 2 C— —CH— —CO On dry distillation of the calcium salt of

Camphenilone («, a-dimethyinorcamphor). camphenecamphoric acid no camphenilone resulted.

Dehydrocamphenic acid. Simultaneously and independently from each other,

S. V. Hintikka and P. Lipp 3
) established for the lactonic dibasic acid, C9 Hi 2 6

(m. p. 256°), which Aschan 4
) obtained by oxidizing dehydrocamphenic acid with nitric

acid, the formula of a lactone of «-hydroxyisocamphoronic acid. This is opposed to

Aschan's supposition, who looked upon this body as a lactone of «,a-dimethyl-

/?-hydroxyadipic-/?-carboxylic acid. Lipp 5
) studied the subject further and found that

z'socamphoronic acid, on

H 2C CH C(CH3 )2 H 2C CH -C(CH 3 )2 heating with bromine in

CH

I I

CH COoH HCOCO a sea ' ec* tu^e unt^ tne

I

bromine colour disappears,

H 2C CC0 2 H C0 2H C0 2H yields a product of the

Dehydrocamphenic acid. Lactone of a-hydroxyisocamphoronic acid. Composition C9Hi20e,H 20,

melting at 185 to 186°.

On further heating, a lactonic carboxylic acid, C9H12O6, results (m. p. 253 to 254°).

These two bodies proved in all their properties to be identical with the lactonic di-

basic acid derived from dehydrocamphenic acid and its isomerides. Owing to this

investigation, it may be taken for established that the body C9 Hi2 6 (m. p. 256°)

from dehydrocamphenic acid really is the trans\actone of «-hydroxyisocamphoronic

acid and that the stereomeric product (m. p. 185 to 186,5°) is to be regarded as the

m-modification.

!) Berl. Berichte 47 (1914), 1121. — 2
) G. Komppa and.S. V. Hintikka, Bert. Berichte 47 (1914), 1550. —

3
) Ann. Accd. Scient. Fennicae A. 5 (1914), No. 3. — Berl. Berichte 47 (1914), 872. — *) Liebigs Annalen 375

(1910), 369; Report April 1911, 188. — B
) Berl. Berichte 47 (1914), 2994.
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RydroxycamphcnUanic acid. On page 146 of our April Report of 1914, we mentioned

the preparation of hydroxycamphenylanic acid, as described by S. V. Hintikka. In a

paper published later on, Hintikka 1
) reports fully on the production of this acid. He

cautiously oxidizes camphene in aqueous acetone with potassium permanganate and

removes the acetone, as well as the unaltered camphene and camphenilone by steam

distillation. After evaporating the solution and extracting it with ether, he purifies

the acid by way of the sparingly soluble sodium salt. It melts at 182°.

The 4 isomeric acids. C9 Hi5 C0 2 H, resulting when camphene and bornylene are

oxidized 2
), have been converted into their methyl esters by G. G. Henderson and

M. M. Sutherland 3
). They are viscid, colourless liquids, which all boil at about 103

to 104° (22 mm.). The esters of camphenilanic, wocamphenilanic and camphenanic

acids yield the corresponding acids when hydrolysed; however, on hydrolysis of the sup-

posed ester of ?'socamphenanic acid, a mixture of camphenilanic and isocamphenilanic

acids was obtained. It seems therefore that isocamphenanic acid consists of a mixture

of camphenilanic and ?'socamphenilanic acids, or that it is converted into these acids

during the formation of the esters.

On being treated whith sodium and alcohol, each of these esters furnishes cam-

phenilanol, C9H15 -CH 2 OH, a crystalline mass, melting at 77°. Chromic acid mixture

oxidizes camphenilanol to camphenilanaldehyde. The hydrogen phthalate of cam-

phenilanol melts at 153°; the jMiitrobenzoate, at 90°.

During the reduction of each of the esters, small quantities of isocamphenilanic

acid are formed. Camphenilanic and camphenanic acids may therefore in this way be

transformed into fsocamphenilanic acid.

Pinic acid. When reducing pinic and norpinic acids according to Bouveault and

Blanc, ). Ostling^) obtained the corresponding glycols, boiling at 166 to 167° (16 mm.)

and 138 to 140° (15 mm ), respectively. They afforded dibromides melting at 144 to 145°

(10 mm.) and 126 to 128° (10 mm.), respectively. Dimethyl and diethyl d-camphorate

which had been prepared by means of methyl and ethyl sulphate, were likewise reduced,

when a glycol (b. p. 158 to 160° at 16 mm.) and a hydroxy acid were formed, the

methyl ester of which boiled between 145 and 146° (14 mm.).

Ascaridolic acid. The resolution of z-ascaridolic acid 5
) was carried out by E. K-

Nelson 6
). He found that the cinchonidine salt of the dextro-rotatory modification is

less readily soluble in hot water than that of the laevogyrous one, so that it is easy to

separate the two salts from each other. The d-acid shows [«] D24o+ 13,93° (8,218 p. c.

solution in chloroform); the ?-acid, [«]D24o— 13,77° (8,172 p. c. solution in chloroform).

Both acids melted at 129 to 130°; the inactive acid melts at 117°.

Cyanolauronic acid. W. Borsche and W. Sander 7
) tried to prepare the chloride of

cyanolauronic acid by distilling isonitrosocamphor with phosphorus pentachloride;

however, no pure product resulted, but a mixture of chloride and of nitrile of campho-
ceenic acid. In order to prepare pure chloride, the authors started from pure cyano-

x
) Ann. Accel. Scient. Fennicae A. 5 (1914), No. 3. From a reprint kindly sent us. — 2

) Comp. Report

October 1911, 134; April 1912, 170; April 1914, 130. — 3
) Proceed, chem. Soc 30 (1914), 203. — *) Gkem.

Ztg. 38 (1914), 944. — 5
) Comp. Report October 1911, 114. — 6

) Journ. Americ. chem. Soc. 36 (1914), 2551. —
n
) Berl. Berichte 46 (1915), 117.
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lauronic acid, which they converted with the aid of thionyl chloride, into the chloride

melting at 99°. They obtained cyanolauronic acid by saponifying the crude chloride.

When reducing the nitrile of camphoceenic acid with palladium and hydrogen, campho-
ceanic acid nitrile (m. p. 28 to 30°) resulted, which on saponification was transformed

into camphoceanic acid.

Oxydes.

On page 13, we have reported on dicitronelloxide, C 2oH340.

Nitrogenous Bodies.

We mentioned at the time the conversion of the hydrazine compounds of citral

and citronellal, as described by PL Kishner 1
), and can now give further details con-

cerning this reaction. Kishner'2
) resolved a hydrocarbon, which he had obtained on

heating citralhydrazone with potassium hydroxide, into two fractions boiling at 162 to

163 and 163 to 165° (760 mm.), respectively. These hydrocarbons correspond perhaps

with the limonene and terpinolene forms of citral. When shaken with fuming hydro-

bromic acid the lower boiling hydrocarbon forms a compound which is isomeric

with the raw material, viz., linaloolene, Ci Hi 8 . By reduction according to Sabatier

it is converted into i-2,6-dimethyl octane, Ci H 22 , melting at 159,5° (776 mm.). <2-2,6-di-

methyl octane results on reduction of the hydrocarbon, obtained from the hydrazone

of citronellal.

W. Schneider together with D. Clibbens, G. Hftllweck, W. Steibelt and F. Wrede 3
)

continued, his work on mustard oils and allied bodies 4
). He now reports on thiou-

rethanes and thiourethane ethers from some natural mustard oils, synthetic glucosides

from thiourethanes, the addition of phenol to mustard oils and on the phenyl-

thiourethane-c?-glucoside. They carried out the transformation of the silver allylthio-

carbaminate with different halogen alkyls and further prepared a number of homologous

and isomeric allyliminothiolcarbonates from the addition products of methyl and propyl

alcohols with allyl mustard oil, obtaining as an intermediate stage the silver salts of

these thiourethanes, which had not been described so far. Experiments were made as

to the behaviour of allyliminothiolcarbonate towards silver nitrate and towards myrosine,

as this ester has in its constitution certain relation to Gadamer's formula for sinigrine 5
).

Myrosine does not influence the ester; silver nitrate decomposes it, but in a compli-

cated way, under the formation of a mixture of insoluble silver salts, the principal

constituent of which seems to be mercaptane silver. Further, thiourethanes of benzyl-

mustard oil and of cheiroline ) were prepared. In order to obtain benzylthiourethane

(ethylbenzylthiocarbaminate, C6 H5 CH2 riHCS-OC2 H5), 15 g. of benzyl mustard oil

were heated in a tube for 6 hours up to 120 to 130° with 80 cc. of alcohol. With a

view to obtaining the thiourethane quite pure, it must be distilled in an extreme

vacuum. It boils at from 125 to 130° (0,3 to 0,4 mm.); the silver salt melts at 179°.

If this salt is boiled with ethyl iodide, it affords diethylbenzyliminothiolcarbonate,

C6 H5-CH 2 -N:C(SCoH 5)(OC2H5), boiling at 164 to 165° (18 mm.). When heated under

pressure with absolute alcohol cheiroline forms a thiourethane, melting at 71°, viz.,

x
) Comp. Report April 1912, 195. — 2

) Journ. russ phys. chem. Ges. 45 (1913), 1779; Chem. Zentralbl. 1914,

I. 1497. _ 3) BerL Berichte 47 (1914), 1248, 1258, 2038, 2218. — ±) Comp. Report October 1910, 85; April

1913, 107, 151; April 1914, 98. — 6
) Comp. Report April 1913, 151. — 6

) Cheiroline is the sulfonic mustard

oil occuring in wallflower seeds.
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ethyl (methylsulphopropyl)-thiocarbamate, the silver salt of which melts at 150° and

which on being boiled with ethyl iodide passes into diethyl (methylsulphopropylimino)-

thiolcarbonate.

Through the action of acetobromoglucose on the thiourethane silver salts in

chloroform, it was possible to synthesize the tetraacetyl compounds of the three

glucosides from allylthiourethane (I), the thiourethane of cheiroline (II) and from benzyl-

thiourethane (III). Unfortunately it was impossible to obtain the glucosides free from

acetyl in an absolutely pure state.

(i) C3 H5 •N : C (OC 2H 5) • S • C6 H 7 5 (C2H 3 0)4

Tetraacetylallylthiourethane glucoside.

(ii) CH 3 -S02 -(CH2 )3 -N:C(OC2 H5)-SC6 H 7 05(C2H 3 0)4

Tetraacetyl glucoside from cheirolinethiourethane.

(Hi) C6 H5 CH 2 -N:C(OC2 H5)S-C6H 7 05(C2 H3 0)4

Tetraacetylbenzylthiourethane glucoside.

The free thiourethane glucosides are very sensitive towards saponifying agents.

The authors further succeeded in proving that phenol cannot only be added to

phenyl mustard oil, but likewise to allyl mustard oil, when thiourethanes are formed

according to the scheme: RN:CS + C6H 5 OH = RNHCS(OC6 H5). The addition

takes place slowly already at room temperature, more quickly on heating the

equimolecular mixture to about 80°. When being treated with ammoniacal silver

solution, the phenylthiourethanes afford silver salts of their pseudo-modifications:

R-NHCS(OC6H5)
—> RN:C(SAg) (OC6H5), a quality which may be employed with

success for the isolation and purification of thiourethanes, as they can be obtained

by decomposing the silver salts with hydrogen sulphide. Phenyl phenylthiocarbaminate,

C6 H5-NH-CS(OC6 H5), melts at 142° and decomposes in contact with water little by

little into phenol and phenyl mustard oil. It is prepared by conducting hydrogen

sulphide into the silver salt of phenyl phenylthiocarbaminate, dissolved in chloroform.

Said silver salt is obtained by heating equimolecular quantities of phenol and phenyl

mustard oil up to 80° and afterwards adding silver nitrate solution to the well-cooled

solution; it melts at 186°. The silver salt of phenylallylthiocarbaminate, obtained in

the same way, melts above 140°; the phenylallylthiocarbaminate, at 51°.

It finally remains to discuss the synthesis of phenylthiourethane-^-glucoside, which

shows great relationship with the natural mustard oil glucosides. The silver salt of

phenylthiourethane reacts with acetobromoglucose, forming a tetraacetylthiourethane

glucoside according to the equation: —

CHs N:C<^gH +Br.C,H 7 5 (C2 H3 0)4 = C6 H5.N:C<^"
,06(C2H80)l + Ag Br

UL2 n 5 OC2 n 5

Phenylthiourethane silver. Acetobromoglucose. Tetraacetylthiourethane glucoside.

On saponifying the acetyl groups with alcoholic ammonia, phenylthiourethane-

d-glucoside is obtained in addition to acetamide. As regards hydrolysis, this glucoside

stands half way between the thiourethane glucosides synthesized hitherto and the

natural mustard oil glucosides (sinigrine, glucocheiroline). Whereas the thiourethane

glucosides, which are aliphatically substituted at the nitrogen molecule, decompose
under the formation of urethanes and thioglucose, and the mustard oil glucosides are

split up into glucose, mustard oil, and potassium pyrosulphate, the hydrolysis of

phenylthiourethane-f?-glucoside goes on in two directions, i.e. under the formation of
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phenylurethane and thioglucose (IV) and, at the same time, similar to the decomposition

of mustard oil glucosides, under separation of the sulphur from the sugar, when
phenylurethane is formed again (V).

q p u r\

(IV) C«H 6 -N:C/ "

fl " 5+ H2 = QHs-NHCO^QH^ + QHuOsSH
x
(J • L2 n5

Phenylthiourethane-d-glucoside. Phenylurethane. Thioglucose.

(V) Phenylthiourethane-d-glucoside + H 2 O = C6H6 •NH • CS (OC2 H 5) + C6H12 6

Phenylthiourethane. Glucose.

Phenylthiourethane-rZ-glucoside affords, on treatment with silver nitrate, on the

one hand the silver salt of thioglucose, but on the other it forms again the silver salt

of phenylthiourethane. This shows the relationship between the synthetic glucosides

and natural glucosides from mustard oil, which latter are on this treatment split into

mustard oil silver sulphates in addition to glucose. It is noteworthy that myrosine

has no perceptible influence on the spontaneous decomposition of phenylthiourethane-

d-glucoside.

The supposition, that the constitution of natural mustard oil glucosides in the

sense of Gadamer's formula is to be derived from a hypothetical iminothiolcarbonic

acid, receives an important support through these investigations.

-0CZ>O O OC33C-
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