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could not be split up by recrystallization from water. On distilling the lead salt of

the acid, traces of fenchone are perhaps formed, since from the reaction-product an

oxime, m.p. 156 to 157° was obtained, which after mixing with (d-\-l) fenchone oxime,

m.p. 158°, melted at 157°. But hydroxylamine hydrochloride, m.p. about 155°, gave no

depression in the m.p. after mixing with fenchone oxime, so that it is doubtful whether

fenchone had been formed on distilling the lead salt.

For preparing ethyl dehydromethylnorhomocamphorate(IX) ethyl methylcT/cZopentanone

carboxylate (V) is brought, in benzene solution, to react with zinc and ethyl bromo-

acetate. The product resulting is a mixture of the dehydro ester (IX) and the hydroxy

ester (X). In order to transform the mixture entirely into the unsaturated ester it is

treated with phosphorus trichloride in chloroform solution. The dehydro ester is then

reduced, according to Willstatter, in ethereal solution with platinum black and hydrogen.

The resulting ethyl methylworhomocamphorate (XI) boils from 147 to 1499 (14 mm.).

The free acid, after recrystallization from water, melts from 116 to 118°. In addition,

an isomeric acid seems to be present which crystallizes more difficultly.

The lead salt of methylnorhomocamphoric acid yields on dry distillation metnyl-

worcamphor (XII), a liquid, the semicarbazone of which melts at 210 to 211°. Methyl-

norcamphor was brought into reaction with methyl iodide and sodium amide in absolute-

ethereal solution. The reaction-product, freed from excess of methyl iodide and solvent,

was treated with semicarbazide hydrochloride and sodium acetate in methylalcoholic

solution. The mother-liquor of the semicarbazone was distilled with steam, whereby

fenchone was removed. After recrystallizing the semicarbazone melted at 208 to 209°;

the fenchosantenone (XIII) regenerated therefrom was a liquid with a smell of fenchone;

oxime, m.p. 98 to 99°.

The r-fenchone (XIV) distilled off from the semicarbazone of fenchosantenone boiled

at 72 to 73° (12 mm.). The oxime, m.p. 158 to 159°, showed after mixing with the

equal amount of (d -j- Z)-fenchone oxime, m.p. 158 to 159° (prepared from d-fenchone

oxim from fennel oil and Z-fenchone oxim from thuja oil) no depression of the melting point.

Hgccavavco
CH2-C02 'C2 H6

H 3C-CO-aVCH 2 -C02 C2H6 + CH2 Br.C02 C2 H5 + Zn —>

(I) Ethyl levulate.

CN

KCN —> H3CC.CH2 .CH2 C02 C2 H5 —
CH2 • C02 C2 H5

(II) Lactone of monoethyl-£-methyl-.2-hydroxy- (III) Diethyl £-methyl-£-cyano-2, 4-butane-

adipate. dicarboxylate.

C02 C2 H5

H 3 CC-CH2 CH2 C02 C 2 H5 + Na —*

CH2 • C02 C2 H5

(IV) Triethyl 2-methyl-l, 2, 4-butane tricarboxylate.

C'CHg C*CHj

C02 C2 H5 H 2C/^"H 2 C

H2 C

CH 2

CO

Ethyl a-bromoiso- =
butyrate

H,

C0 2 C2 H5

C(CH8)2

+ PBr s

(V) Ethyl l-methyl-3-keto-i-q/ctopentane

carboxylate.

(VI) Ethyl hydroxy-

homofenchonate.
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(XI) Ethyl methylraorhomo-

camphorate.

CCH3
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CH-CH : H 2 C

CO

CH 5

C(CH3)2

CH
(XII) Methylnorcamphor.

CH
(XIII) Fenchosantenone.

CH
(XIV) Fenchone.

Pulegone. — On p. 127 of our Report 1916 we took notice of the autoxidation of

pulegone performed by E. Sernagiotto 1
) under the influence of light. The authors has

now 2
) published details about this oxidation. Pulegone was exposed to light for four

month in bottles filled with oxygen, in presence of some water, and the reactionproduct

then distilled with steam. The distillate contained acetone, formic acid, and traces of

higher fatty acids. The recidual liquid, after shaking with sodium carbonate solution gave

on extraction with ether a crystalline lactone of a ketonic acid Ci Hi4O 3 , m. p. 183.5°;

oxime, m. p. 116°. On oxidation with chromic acid, the lactone yielded ^-methylglutaric

*) Atti B. Accad. dei Lincei (5), 24 (1915), 1065; Chem. Zentralbl. 1916, L 1147.

(1917), I. 150; Journ. Soc. chem. Industry 36 (1917), 613.

2
) Gazz. chim. ital. 47
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acid, m. p. 86.7°, and a small amount of acetone. The alkaline liquid contained an

acid of the composition of ^-methyladipic acid (m. p. 84°) and an acid CioHisOs of

unknown constitution.

Carvone. — Some years ago, Ciamician and Silber 1
) had stated that on exposition

to light of carvone, contrary to the usual course of such reaction, no acid products

are formed, but a ketone isomeric with carvone, which strongly resembled camphor.

This ketone has now been investigated closely by E. Sernagiotto 2
) who termed it carvone-

camphor. On oxidation with alkaline permanganate solution the ketone furnished a

dibasic acid Ci H14O4, m. p. 174°, and a monobasic ketonic acid C9H 12 3 , m. p. 196°.

When carvone-camphor is left for several days in contact with alcoholic sulphuric acid

and the product distilled with steam, a liquid isomeride is obtained, isocarvone-camphor,

b. p. 222 to 224°; oxime, m. p. 167°; semicarbazone, m. p. 209°. By reduction of carvone-

camphor with sodium and alcohol the corresponding alcohol carvone-borneol is formed,

m. p. 135°, the semicarbazone (?!) of which melts at 239°.

Eucarvone. — As Wallach 3
) has demonstrated shortly ago, there is obtained, by

reduction of eucarvoxime with hydrogen according to Paal or Skita, a hitherto unknown

A-dihydroeucarvoxime, m. p. 122 to 123°, and on further reduction an also new tetra-

hydroeucarvoxime, m. p. 56 to 57°. In his 125th paper "On Terpenes and Essential Oils"

Wallach 4
) occupies himself anew with derivatives of the eucarvone series. He found

that the unsaturated ^-dihydroeucarvoxime could be reduced direct to the saturated

base tetrahydroeucarvylamine, in accord with the formula accepted

formerly for /#-dihydroeucarvone. The reduction of the oxime was CH3

effected by means of sodium and alcohol. The acetyl compound ^\
of the base melted at 110.5° and was identical with the acetyl HC CO
derivative of tetrahydroeucarvylamine obtained by Wallach on

reducing tetrahydroeucarvoxime.
I_j q q-j

Wallach has furthermore studied the chemical behaviour of
|

tetrahydroeucarvone. On brominating with bromine in glacial \-\
2 q C(CH3)2

acetic acid solution, with ice-cooling it yields monobromotetra- ^4 '.

° J /2-Dihydroeucarvone.
hydroeucarvone, m.p. 32°, which on shaking with potash solution

passes over into monohydroxytetrahydroeucarvone; semicarbazone m.p. 193°; oxime,

m.p. 84°. On reduction with sodium in alcoholic solution, the hydroxyketone furnishes

a glycol, b.p. 112 to 117° (4 mm.). The hydroxyketone forms a,chromic acid ester of high

resistance. On brominating tetrahydroeucarvone in glacial acetic acid without cooling,

a dibromide, m.p. 68°, is obtained which on treatment with aqueous potash yields a

saturated monobasic acid of m. p. 91.5 to 92.5°. When the dibromide is-hought to react

with sodium methoxide an oil with the smell of cloves is the result, nothing, however,

being yet known as to the nature of this body; probably, it is an oxide.

Phenols and phenol ethers.

Concerning the p-nitrobenzyl ethers of various phenols, see p. 92 of this Report.

Methyl chavicole. — During a research on Javanese basil oil P. van Romburgh 5
) had

studied the products of polymerisation obtained from methylchavicole on heating in

') Berichte 41 (1908), 1928; Report November 1908, 159. — 2
) Gazz.chim. Hal. 47 (1917), I. 153; Journ. Soc.

ctiem. Industry 36 (1917), 614. — ») Liebig's Annalen 403 (1914), 87; Report April 1914, 143. — *) Ibidem 414

<1918), 367. — 5
) K. AJad. Wetensch., Amsterdam 1909, 15; Report October 1909, 26.
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sealed tubes up to 250° for 48 hours, when the formation of two products, m. p. 98°

and 166° was observed. These compounds have now been investigated by the author

in community with J. M. van der Zanden 1
). The body of the m. p. 166° forms a dibromide

of the m. p. 139°. The compound of the m. p. 98° when oxidized with potassium per-

manganate in acetone solution yields, in addition to anisic acid, an acidCi2Hi6 3 , m.p. 113°

which could be oxidized further to an acid of the m. p. 138°. Oxidation of the compound
m.p. 166° led merely to anisic acid. Amongst the polymerisation-products of methyl-

chavicole, the authors found furthermore p-tolyl methyl ether (=|>cresol methyl ether).

Elemicin. — This body is, according toSemmler's 2
) discovery, the principal constituent

of Manila elemi oil, for which that investigator established the formula of 4-allyl- Z, £,

£-trimethoxybenzene (I). On heating elemicin with sodium or boiling with alcoholic

potash, isoelemicin, 4-propenykZ,£,4-trimethoxybenzene (II) results, which is isomeric

in its structure with asarone. F. Mauthner 3
) has now succeeded in synthesizing both

of these bodies. He heated dimethylpyrogallic ether and allyl bromide, dissolved in

acetone, for eight hours on the"

water-bath with reflex condenser

with potassium carbonate. The

result is -2,£-dimethyl-2-allylpyro-

gallic ether (III), a colourless,

limpid oil, b. p. 140 to 141°

(14 mm.). On heating, this allyl

ether suffers a rearrangement in-

sofar as the allyl group attaches

itself to the benzene nucleus*)

with formation of 4-hydroxy-3,

5-dimethoxy-i-allylbenzene (IV),

b.p. 168 to 169° (11 mm.). This

body was then methylated with

caustic soda and dimethyl sul-

phate, when 3,4,5-trimethoxyallylbenzene, elemicin (I), was formed. In order to ascertain

the position of the side-chain, Mauthner oxidized the synthetical product with potassium

permanganate and obtained thus trimethylgallic acid, m.p. 167°. Since this was the

only product of the oxidation, the position of the side-chain was established. For proving

the position of the double-bond Mauthner oxidized the synthetical body with ozone,

this resulting in trimethyl homogallic aldehyde. In order to obtain 3, 4, 5-trimethoxy-

propenylbenzene (isoelemicin) from 5,4,5-trimethylallylbenzene the latter was warmed

for 24 hours with alcoholic potash. Oxidation of this synthetical isoelemicin with ozone

yielded trimethylgallic aldehyde.

Acids.

d-Benzylidene campholic acid. — Campholic acid (tetramethyl-i, 2, 2, 3-cyclopentane

3-carboxylic acid) is known since a long time, benzylidene campholic acid, on the con-

trary, has been described only in 1900 by Haller and Minguin 5
). As has now been

OCH3

/\oCH 3

OCH3

H 3CO H3 CO/ x,OCH3

1 U
CH2 *CH:CH2 CH:CHCH3

(1) Elemicin. (II) Isoelemicin.

OCH2 CH:CH 2
OH

H sCo/\ OCH3
H 3 CO / \ OCH3

V \x
CH 2 'CH:CH 2

(III) 2,6-Dimethyl-l-allyl

pyrogallic ether. (IV) 4-Hydroxy-3, 5-dimethoxy-

\-ctllylbenzene.

!) K. Akad. Wetensch., Amsterdam 20 (1917), 64; Journ. chem. Soc. 112 (1917), I. 690. — *) Beriehte 41

(1908), 1768, 1918, 2183, 2556; Report October 1908, 50. — 3
) Liebig's Annalen 414 (1917), 250. — *) The

interesting transposition of phenyl allyl ethers into C-allyl phenols has been described some time ago by

L. Claisen (Beriehte 45 [1912], 3157; Liebigs Annalen 401 [1913], 21; Report April 1913, 144; April 1914, 145).
|

B
) Compt rend. 130 (1900), 1362.
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found, however, these investigators had not benzylidene campholic acid in hand, but

a mixture of other bodies. H: Rupe and A. Blechschmidt 1
), namely, considered that

acid to be specially suited for studying the influence of the constitution on the optical

rotation of organic bodies, and they endeavoured to synthesize the acid following the

directions of Haller and Minguin. On acting with glacial acetic -f- hydrobromic acid in

the heat on benzylidene camphor these authors had obtained phenylhydroxyhomo-

campholic and benzylidene campholic acids which were separated by treatment with

alcohol. The hydroxy acid is a well-crystallizing substance, the alleged benzylidene

homocampholic acid, however, is described as an uncrystallizable glassy mass melting

indistinctly at about 100°. This behaviour appeared to Rupe and Blechschmidt not to

agree with the structure of such a compound. They repeated, therefore, the work of

Haller and Minguin and obtained actually a mixture consisting of phenyl hydroxy

campholic acid and that glassy acid. They succeeded in separating the two acids by

means of the magnesium salts and found that the glassy acid consisted, for the greater

part, of phenyl hydroxy campholic acid, a minor part being a wax-like body of unknown
composition and a small amount of an acid which according to its properties could by

no means be identical with benzylidenecampholic acid. Consequently, this latter

acid had hitherto not been prepared and was unknown, but it was easily arrived at by

dehydration when boiling phenyl hydroxy campholic acid with commercial formic acid.

^-Benzylidene campholic acid is a well-crystallizing substance of the m. p. 124 to 125°;

b. p. 228° (11 mm.). Its structure is manifested by the results of the oxidation with

permanganate, i.e., benzoic and camphoric acids: —

c'H4nH
HC,Hi

+ 4 ° = C°H"<rn h + CeH5C02H
'

Benzylidene campholic acid. Camphoric acid. Benzoic acid.

Benzylidene camphoric acid, being unsaturated adds 2 atoms bromine or 1 mol.

hydrobromic acid. The hydrobromide obtained hereby (monobromobenzyl campholic

acid) results also from benzylidene camphor on prolonged standing with glacial acetic -f-

hydrobromic acids. According to Haller and Minguin, bromobenzyl camphor should be

obtained thereby, but Rupe and Blechschmidt were unable to arrive at this body from

benzylidene camphor in this manner.

Reduction of d-benzylidene campholic acid with hydrogen in presence of nickel or

colloidal palladium yielded d-benzyl campholic acid, m. p. 119 to 119.5°.

Camphoric acid. — In a paper on the salts and esters of d-camphoric acid,

H. Thorns and P. Runze 2
) report on a noteworthy behaviour of this acid. When 5 g.

^camphoric acid are dissolved in 190 ccm. hot water and this solution gradually

mixed with an aqueous solution of 3.58 g. (= V2 mol. Na2C03 + 10H2O) sodium

carbonate, subsequent repeated shaking out with ether of the chilled solution yielded

2.37 g., i. e., nearly one-half of the acid employed could be recovered, the other half

remaining dissolved in the aqueous solution as neutral sodium camphorate. Also

when working in the reverse order, i. e., on adding the solution of camphoric acid to

the sodium carbonate solution, or when working in the cold by triturating the acid

with V2 mol. Na2CO8+ 10H 2O with cold water on a shaking-machine and extracting

by ether — in all cases nearly one-half of the camphoric acid taken in reaction can

be shaken out with ether. It was an interesting point to ascertain how the acid esters

) Beriehte 51 (1918), 170. — 2
) Berichte 50 (1917), 1217.
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of camphoric acid would behave concerning the formation of salts, as several acid

phenol esters of camphoric iiad to be tested for therapeutical use.

For the preparation of mono-o-cresyl camphorate o-cresol was dissolved in twelve

times its weight of xylene, 1 mol. powdered sodium hydroxide added until sodium

o-cresate was formed, and the whole shaken, after addition of 1 mol. camphoric

anhydride, on the shaking-machine. The gelatinous mass separated off is dissolved

in water, acidulated with diluted sulphuric acid and the acid ester extracted with

ether. After drying the ethereal solution with calcium chloride the ether was
evaporated in a vacuum desiccator and the ester recrystallized from diluted alcohol.

It formed glistening needles, m. p. 127°. The mono-m-cresyl camphorate obtained by

the same method melted at 102 to 103°.

Attempts to arrive at the potassium or sodium salts of mono-o-cresol camphorate

by neutralizing the acid ester with potash or soda lye proved unsuccessful; neither

was it possible to separate the sodium salt by adding the calculated amount of sodium

methoxide or ethoxide, dissolved in alcohol, to an alcoholic solution of the acid ester.

By titrating this ester with alcoholic decinormal potash solution it could be proved

that the free carbonyl group of the acid ester was saturated by alkali. In consequence

of the strong tendency of camphoric acid to form neutral salts, evidently when
neutralizing the acid o-cresol ester of the acid with potash or soda solution a

decomposition of the ester takes place in this manner that first the phenol radical

is split off by the alkali, and then neutral camphorate is formed besides free cam-

phoric acid.

Owing to the weak basic properties of ammonia, an ammonium salt could be

prepared. On adding alcoholic ammonia to a solution of the ester in alcohol+ ether

the ammonium salt was thrown down in form of a finely-powdered white precipitate.

In addition, the following derivatives were obtained:— cupri salt of rhono-o-cresyl

^-camphorate, the methylamine and diethylamine salts of the acid o-cresyl (^-camphorate.

In common with G. K. W. Zehrfeld, Thorns 1
.) has studied this remarkable behaviour

of d-camphoric acid from the physico-chemical point of view; they endeavoured to

elucidate the neutralization process on physical lines by measuring the conductivity.

By this method they proved that acid salts of camphoric acid actually exist, whereas

the experiments dealt with above might justify the conclusion that such salts were

altogether unable to exist.

From the aqueous solution of the sodium salt also of Wsocamphoric acid Thorns

and Th. Sabalitschka 2
) were a.ble to prove that a part of the acid present could be

extracted with ether. These processes pass off in harmony with the laws of chemical

equilibrium, chemical mass-action, and chemical statics. The fission of the acid salt,

in aqueous solution, into neutral salt and free acid takes place in presence of water

which according to the current views can only play the part of a dissociating solvent.

The authers believe to be justified in assuming that the partial rearrangement of the

acid salt into neutral salt and free acid depends upon a different uniting of the free

ions so as to form new bodies. It is beyond our scope to explain these theoretical

views to our readers. We wish to point out that in the experimental part of this

publication the following is dealt with: — the scission of the acid, sodium salt of

1-isocamphone acid, in aqueous solution, into neutral salt and free acid; the same

reaction with the acid sodium salts of phthalic and of isophthalic acids; the behaviour

of the aqueous solutions of the acid potassium salts of oxalic and sulphuric acid;

*) Berichte 50 (1917), 1221. — 2
) Ibidem 1227.
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finally, the same behaviour of the acid ammonium, lithium, sodium, and potassium

salts of d-camphoric acid.

Camphoceanaldehydic acid. — In a comparatively simple manner, i. e., by fusing

camphor quinone with aqueous potash solution-, J. Bredt 1
) succeeded in preparing the

semi-aldehyde of camphoric acid, camphoceanaldehydic acid (sec.-tert.). The semi-

aldehydes of phthalic, succinic, naphthalic, glutaric and other dibasic acids are known

since some time, but it had not yet been possible to obtain the corresponding

reduction-product of camphoric acid. This ready formation of the semialdehyde of

camphoric acid from camphor quinone was by no means to be expected, since Claisen

and Manasse'2
) had obtained soleby camphoric acid by splitting up this quinone by

means of alcoholic potash solution.

Possibly, the first product resulting from fusing camphor quinone with potash

is ah additive intermediate combination of the quinone with potassium hydroxide,

which is easily split up by water. This unstable addition-product might then be

rearranged, by atomic migration, into the semialdehyde of camphoric acid: —

XHO
C8HU< -^ C8H 14< |

—> C8 H14<
.CO

xCO
Camphor quinone.

KOH >.e
* C8H 14< I

OK
xCO

Intermediate product. Semialdehyde of camphoric acid.

Furthermore, the question had to be solved which of the two aldehydoacids admitted

by Bredt's formula for camphoric acid was present and whether the aldehyde radical

was linked to a secondary or tertiary carbon atom of the nucleus: —
CH CH

H2C C02 H(sec.) H2G

H 2C H 2C

CHO(sec)

H3C-C-CH 3H 3CC-CH 3 or

^>CHO(tert.)

^C-CH 3 CCH3

Camphoceanaldehydic acid Camphoceanaldehydic acid

C02 H(tert.)

(tert.-sec). (sec.-tert.).

Decision was brought about by means of electrolytical reduction of the aldehydic

acid, and that in favour of the tert.-sec. formulation. The result was a tert.-sec. hydroxy
carboxylic acid, hydroxy campholic acid, when on abstracting water passed over into

/3-campholide: —
CH CH

H2C C0 2 H(sec.)

HsC-C-CH, — H2

H 2C ^> CH2OH (tert.)

~~

CCH3

Hydroxycampholic acid.

H2C

H 2C

jCO

HaC-C-CH3 O
'cH2

C-CH 3

/9-Campholide.

/5-Campholide differs from «-campholide, inter alia, by remaining unchanged when
treated with glacial acetic -f- hydrobromic acid, «-campholide being hereby split up to

bromocampholic acid, with addition of hydrogen bromide:—
l
) Joum.f.prukt. Chem. II. 95 (1917), 63. 2

) LieUg's Annalen 274 (1893), 86.
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CH CH

H2C -^ ACH2 W^Q, CH2 Br

H3CCCH3 0. + HBr H 3CCCH3

H 2C
>

H2C^ ^C0 2 H

OCH3 "c-CH 3

a-Carnpholide. Bromocampholic acid.

For preparing inactive camphor quinone Bredt started from (d-j-0-*sonitroso-

camphor, which was obtained from inactive camphor by treatment, in benzene

solution, with sodio-potassium amide and subsequently, while cooling, with amyl

nitrite. The solution of tsonitrosocamphor in glacial acetic acid was trented with

powdered sodium hydrogen sulphite for transformation into camphor quinone. After I

boiling the mixture on a sand bath beneath a reflux condenser hydrochloric acid "was

added and the mixture heated anew. The (d-j-Z)-camphor quinone resulting hereafter

was recrystallized from alcohol; m. p. 199°.

In order to obtain camphoceanaldehydic acid 15 g. of the quinone were heated

with a solution of Ap g. potassium hydroxide in 45 ccm. water up to 280 to 290° so

long until the colour of the mixture (in the beginning yellow) via pale yellow and

violet, had turned brown. This process lasted 40 minutes. The reaction-product is

then dissolved in water and sulphur dioxide passed into the solution, unchanged

quinone being extracted by means of ether. Some of the aldehydo acid passes over

into the ether and may be regained by shaking with sodium carbonate solution. The

liquid, after saturation with sulphurous acid, is supersaturated with sulphuric acid and

extracted with ether for isolating the aldehydic acid which after recrystallization from

ether melted from 61 to 64°. The indistinct melting point indicates that the aldehydic

acid exists in a cis- and a ds-iram-modification, as does camphoric acid.

The acid, and more especially its solutions, oxidises on standing at the air |
readily to camphoric acid. The best is to prepare at once suitable derivatives, such

as the semicarbazone, oxime, or lactone, which may equally be prepared when the

acid is contaminated with camphoric acid. The acid proved to be optically inactive.

^-Camphoceanaldehydic acid from the quinone of Japanese camphor, purified by

means of its acetate and recrystallized from ether, at 76 to 78°. Here, too, it may
be assumed that the indistinct melting point indicates the presence of two stereo-

isomeric forms. [«] D18o + 80°25' (in methyl alcohol ; c = 10.586); [a]D180 + 103.01°

(in benzene; c = 8.265).

The oxime of the aldehydic acid was obtained when adding hydroxylamine

hydrochloride to the aqueous solution of the acid. The d-oxime melted at 153 to 155°,

the inactive oxime at 148 to 149°, the latter being formed far more, difficultly than

the active form. The semicarbazone of the d-camphoceanaldehydic acid melted at

195 to 196°.

When i-camphor aldehydo acid is heated with acetic anhydride in a sealed tube,

the result is (d-j-^-acetoxy-^-campholide; m. p. 97 to 98°, b. p. 155 to 156° (4 mm.).

From d-camphoceane aldehydoacid there is obtained by this method Z-acetoxy-^-

campholide, m. p. 124 to 125°.

CO

C8 H 14 >0

CHOCOCHg
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For the purpose of reduction, camphoceanaldehydic acid was dissolved in aqueous

potassium carbonate and the solution reduced electrolytically in Bredt's reduction-

apparatus 1
) with potassium amalgam as cathode. The (d + Z)-/?-campholide melted at

216 to 217°; the same melting point was observed with d-A-campholide prepared from

d-camphoceanaldehydic acid by electroiytical reduction. Glacial acetic aced -+- hydro-

bromic acid dissolves the /^-lactone without addition of hydrogen bromide.

Camphoceanaldehydic acid is sensitive towards the air, as was mentioned above.

Even when the air is excluded an alteration takes place in the acid by deliquescing;

from a determination of the molecular weight (by the cryoscopical method) of the

liquefied tf-acid, in benzene solution, it seemed to be a case of polymerization. The

beat way of keeping the aldehydo acid is to transform it into its stable acetate, acetoxy-

^-campholide described above, which on saponification with sodium carbonate is easily

retransformed into camphoceanaldehydic acid. Z-Acetoxy-/?-campholide metted at 124

to 125° the inactive isomeride at 97 to 98°. Bredt obtained a second isomeridu of

the acetates which points to stereoisomerism of the acetyl radicals comparable with

the isomerism between borneol and isoborneol. Iso-d-acetoxy-/?-campholid is formed

on heating ^-camphoceanaldehydic acid with an excess of acetic anhydride in a sealed

tube to 100°. In addition to d-acetoxy-^-campholide, m. p. 126 to 128°, iso-d-acetoxy-

/3-campholide of m. p. 81 to 83° is the result. On saponification they yield both the

same aldehydic acid. From (d -j- Z)-camphoceanaldehydic acid equally two isomeric

monoacetates obtained by prolonged beating with much acetic anhydride, in addition

to the one described above (m. p. 97 to 98°) a different one of the m. p. 73 to 74°.

Both the inactive acetates yield on saponification the same aldehydic acid.

At the conclusion of his paper, Bredt deals with a communication on intra-

molecular rearrangement of primary amines and amino acids in the camphoceane

series and on the structure of ^-campholide. He explains, on theoretical grounds,

why the different authors found different properties of /?-campholide.

Cinenic acid. — This acid, discovered years ago by Rupe 2
), exists in two isomeric

forms known as «- and /5-cinenic acid. Its constitution has been proved by synthesis

performed by Rupe and Schlochoff 3
) and Rupe and Liechtenhan 4

) showing that the

acid contains a hexacyclic ring consisting of five carbon atoms and one oxygen atom.

In a communication on «- and ^-cinenic acid, Rupe and Blechschmidt 5
) are of opinion

that it is difficult to explain a cis-trans-isomtrism on account of the alternating position

of the methyl and the carboxyl groups with regard to the plane of the nucleus.

A new possibility for explaining this isomerism has hitherto not been taken into

consideration, i. e., the assumption that cinenic acid might have the constitution of a

hydroxylactone. Such a body might show the properties of an acid and would easily

react, being an ^-lactone, with alkalies or even alkali carbonates. The body would then

be the lactone of a dihydroxy acid (III) described by Rupe and Ronus 6
) as cinogenic

acid, since on distillation water is split off, but with formation of «-cinenic acid and

not of a lactone. Rupe and Blechschmidt, in their above-mentioned publication, have

studied not only the method for preparing and purifying liquid A-cinenic acid, but also

analyzed a number of salts of this acid as exactly as possible, the differences in the

composition of the salts of a dihydroxy acid and an oxidic acid such as cinenic acid

l
) Journ. /. prukt. Chern. IJ. 84 (1911), 792; Report April 1912, 191. — 2

) Berichle 33 (1900), 1129; Report

October 1900, 76. — *) Ibidem 88 (1905), 1498; Report October 1905, 109. — *) IUdem 41 (1908), 1278; Report

October 1908, 197. - 6
) Journ. f. prakt. Chem. II. 96 (1917), 59. — 8

) Berithte 34 (1901), 2193; Report

October 1901, 68. ,
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being sufficiently large to permit to decide with certainty whether it is a question or

not of a hydroxylactone. Basing on their analyses the authors now are able to. make
good with certainty that the hydroxy lactone formula is impossible.

For preparing /5-cinenic acid the finely powdered a-isomeride is boiled with
1

sulphuric acid of 30 percent.; already after one hour the solution, which in the

beginning is clear, separates off oily drops of the new acid, of which the silver,

magnesium, and calcium salts were prepared: —

CH3 • C (CH3 ) • CH2 • CH2 • CrV C(CH 3) • C02 H
(I) a-Cinenic acid.

COo —
CH3 • C (CH3 ) • CH 2 • CH2 •CH2 • C (CH3)OH

(II) Hydroxy lactone formula for cinenic acid.

CH 3 • C(CH 3) • CH 2 • CH 2 • CH2 • C(CH3 )C02 H

OH OH
(III) Cinogemc acid.

Fenchylanic acid. — Komppa and Hintikka 1
), when ozonizing a-fenchene, had obtained,

in addition to «-fenchocamphorone, a monobasic saturated acid, fenchylanic acid, for

which formula I could be established. The correctness of this formula has now been

proved by G. Komppa and R. H. Roschier 2
) by total synthesis by means of rac.-a-fencho-

camphorone (II). The latter was reduced by sodium and absolute alcohol to (d -f- D-

a-fenchocamphorol (III), m. p. 122 to 124°; b. p. 203°. The chloride obtained therefrom

by action of phosphorus pentachloride yielded on treatment with magnesium and carbon

dioxide in absolute ether fd-|-Z)-«-fenchylanic ac^ (aSo-ap6camphanicacid)(I),.m.p.105°.

The formation of this acid from a-fenchene shows that the decomposition of the ozonide

passes off not only in the normal way by splitting up of a carbon linking, but also

without loss of carbon.

CH
H 2C ^CH 2

H3CC.CH3

H2C

CH
H2C" ^CH 2

HsCCCHs

CHC0 2 H H2C CO H 2C CHOH
CH

(I) a-Fenchylanic acid.

CH
(II) a-Fenchocamphorone.

CH
(III) a-FenchocamphoroI.

Pulegenic acid. — Many years ago Wallach 3
) described the formation of pulegenic

acid from pulegone dibromide with alcoholic alkali. This transformation passes off, as

Wallach 4
) now communicates, more satisfactorily with aqueous alkali. For obtaining the

dibromide from commercial pulegone he recommends brominating with a little less than

the theoretical amount of bromine in glacial acetic acid solution, since the impurities

in pulegone yield easily bromo-substituted products. Pulegone dibromide is shaken for

one hour, at ordinary temperature, with aqueous potash, then for three hours at 100°;

the unattacked pulegone and the methylct/cZohexanone formed by hydrolysis are removed

by steam distillation.

1
) Comp. Komppa and Roschier, Ann. Acad. Scient. Fennicce, ser. A, vol. X. 3 (1916), 3; Chem. Zentralbl.

1917, I. 751; Report 1917, 144. — 2
) Ibidem vol. X. 18 (1917), 1; Chem. Zentralbl. 1918, I. 623. — 3

) Liebig's.

Annalen 289 (1895), 350; 300 (1898), 259; 327 (1903), 125; Report April 1896, 44; October 1898, 52; October 1903,

90. — *) Liebig's Annalen 414 (1917), 234.
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Of pulegenic acid, five isomerides must be able to exist according to the position

of the double-linking within the nucleus:— A 1- (II), J 2- (III), A 3
- (IV), J 4- (V), and J 5-methyl-

i-isopropyl-5-cyc/opentene-^-carboxylic acid (VI). All of them must yield on addition of

hydrogen, the identical saturated dihydro acid. The acid with semicyclic double-linking

had formerly 1
) been found to be more difficult to reduce than were the isomerides with

the double-bond in the nucleus, and that the acid amides add hydrogen easier than the

free acids. However, the amide of pulegenic acid (I) is unsuitable for the preparation

of the dihydropulegenic acid. It is far more advantageous to isomerize pulegenic acid

by the method described formerly 2
) by first preparing hydrochloropulegenic methyl ester,

then abstracting hydrogen chloride with simultaneous saponification, obtaining thereby

a mixture of pulegenic acids. When this is distilled at ordinary pressure, the ordinary

acid is decomposed with formation of pulegene and carbon dioxide, the isomeric

modification, however, boiling with slight decomposition between 256 and 260°. The

amide ofc this acid adds hydrogen easily, in presence of colloidal palladium, yielding

thus dihydropulegenic amide 3
)^ m. p. 150 to 151° which can be hydrolyzed into the acid.

A far more convenient method for preparing the free saturated acid is to abstract

hydrogen chloride from hydrochloropulegenic ester by heating wifh an organic base

and to reduce and then saponify the unsaturated ester. The free dihydropulegenic acid

obtained from the ester boils at 139° (12 mm.). Eykman 4
), too, had arrived at this acid

by reducing pulegenic acid with nickel and hydrogen.

On heating dihydropulegenic amide with bromine and alkali a base is formed, the

acetyl derivate of which melted at 132°.

For obtaining pulegenic acid, also carvone may be used as primary material which

is transformed, via dihydrocarvenolide, into hydrochloropulegenic ester. Wallach 5
),

already years ago, had recognized the identity of D
;
?-dihydrocarvenolide with dihydro-

pulegenolide. Dihydrocarvenolide is difficult to hydrolyze; better than with ordinary

alcoholic potash it is split up with amylalcoholic potash into a hydroxy derivative of

dihydrocarvenolic acid. On reducing the amide of this acid Wallach obtained dihydro-

pulegenic amide, m. p. 150 to 151°.

II"

(I) a-Pulegenic acid.

^-CO.H /N-C0 2H

1

/\-C02H

A 1

(ii) (ill) (IV)

C0 2 H /\-CO,U

A
(V) (VI)

The different cyclic isomerides of pulegenic acid.

Nitrogenous Bodies.

The cyclylmethylamines (CH2 )X>CH-CH 2 NH 2 show the tendency to yield when
treated with nitrogen trioxide not only the corresponding alcohols, but also, with a

y
) Liebig's Annalen 379 (1911), 213; 381 (1911), 78; 392 (1912), 57; Report April 1911, 184; October 1911,

126; April 1913, 149. — 2
) Ibidem, 296 (1897), 261. — 3

) Described in Liebirfs Annalen 392 (1912), 58; Report
April 1913, 149. -- *) Chew. Zentralbl. 1911, II. 1030. — &) Liebig's Annalen 300 (1898), 262; 381 (1911), 69;
392 (1912), 49; Report October 1898, 52; October 1911, 126; April 1913, 149.
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strange molecular rearrangement, alcohols of higher molecular ring-systems 1

). Wallach?)

now reports on experiments conducted with the purpose of investigating this reaction. The

base obtained by reducing the oxime of hexahydro-p-acetyltoluene, yields after treatment

with nitrous acid the corresponding secondary alcohol H 3C—<^
\—CH(OH)CH 3.

l,5-Dimethy\cyclohexenone-3 was condensed with zinc and ethyl bromoacetate and

the unsaturated acid (obtained in the familiar manner from the intermediate hydroxy

ester) reduced according to Skita to the saturated i,5-dimethy%dohexane-3-acetic acid.

The amide of this saturated acid, when treated with bromine and alkali, yielded a base

C9Hi7-NH2 . The hydrochloride of this base, on treatment with sodium nitrite, gave rise

to an oil which, on oxidation with chromic acid, yielded a body with the character of

a cyclic ketone. Hence, one of the intramolecular transpositions characteristic of cyclyl-

methylamines when reacting with nitrous acid had here taken place.

H3C—{, \-CH 2NH s

CHS

Base C9 H 17NH 2 .

J
) Comp. Wallach, Terpene uiul Campher. 2nd ed., Leipzig 1914, p. 154. — 2

) Liebig's Annalen 114

(1917), 229.
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